SPECI FI CATI ON *166166* POLYMER PARTI CLE COWVPCSI TI ON
AND PROCESS FOR PRODUCI NG THE SAME 001 Technica
Field The present invention relates to nol ding
thernopl astic polyner particles and a process for.
produci ng them The present invention relates in

particul ar to suspension-enul sion conp03|te|mmMﬂ
t her nopl astic polymer particles in such a for
suspensi on pol yner pardpedesiquodizced by suspensip; e
pol yneri zation are coated with an enul si on pol yner
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for producing them The polynmer particles of the
oy gsent invention are rigid nolding thernoplastic
pol ymer particles and can thus be used widely as

Tdd G generalg pur pose thernopl astic resin or a quality
-inmproving additive thereof. 002 Background Art
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polymerization are coated with an emulsion polymer produced by
emulsion polymerization, and a process for producing them. The
polymer particles of the present invention are rigid molding
thermoplastic polymer particles and can thus be used widely as
rigid general-purpose thermoplastic resin or a quality
-improving additive thereof.
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Background Art

Suspension polymerization is used widely in industry as
a process for producing rigid general-purpose thermoplastics
such as vinyl chloride resin, styrene resin, acrylic resin and
methacrylic resin. This is because polymerization heat can be
easily controlled, and polymer particles canbe recoveredeasily
only by dehydration and drying.
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However, whenpolymer particles are producedby suspension
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pol yneri zation, the particle dianmeter usually shows
broad distribution, and fine particle polyners having
di aneters deviated significantly from desired
particle dianmeter are also sinultaneously forned. As
a result, there occur undesirable results such as
extrene deterioration in filterability due to filter
cl oggi ng caused by the fine powders in a dehydration
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Rgae partlcles is hardly conpletely suppressed in
y cases, causing significant disadvantages to waste
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polymerization is that a monomer used in polymerization is
water-soluble to some degree and is thus considerably emulsified
upon initiation of suspension polymerization, or undergoes
strong shear due to stirring so that monomer droplets are
extremely over-dispersed. To solve these disadvantages, the
type and amount of a dispersing agent added at the time of
polymerization are selected for the former (see, for example,
page 2, upper left column, line 12 to lower right column, line
2 in JP-A 49-88987),and for the latter, it has been examined
tomake the fluidized stateuniformby improvingastirringblade.
However, even if these techniques are simultaneously used,
generation of fine particles is hardly completely suppressed

in many cases, causing significant disadvantages to waste water



005 Enul sion polynerization is used widely as a
process for producing an inpact-strength inprover for
rigid plastics such as vinyl chloride resin, styrene
resin, acrylonitrile-styrene resin, polycarbonate
resin and polyether resin. This is because it is
consi dered that when graft copolyner resin after
granul ation and recovery is to be nelted and bl ended
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plastics thereby exhibiting inpact-resistant strength
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impact-resistant strength specifically.
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To recover the desired graft copolymer from emulsion

polymerization latex, a granulation procedure for recovering
the latexbycoagulationisusuallynecessary. Thisgranulation
procedure has a significant influence not only on the powder
characteristics of the recovered particles (distribution of
particle diameters, amount of fine powder, fluidity etc.) but
also on productivity in subsequent processes, for example on
dehydrationproperties anddryingproperties. Conventionally,
in order torecover aparticulate polymer fromthe latex produced
by emulsion polymerization, the latex is usually converted into

a solid-in-liquid dispersion by adding a coagulating agent to

coagulate the polymer in the liquid phase and then subjecting



particul ate synthetic resin. In this case, however,
the shape of the resulting powder obtained is
indefinite to permt inclusion of a considerable
amount of fine powder causing frequent troubles in
the process and deteriorating working atnosphere
attributable to generation of the powdery dust.
Accordi ngly, various exam nations for inprovenent, for
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an%ggnrgfl rceoal'lgsuLﬁ.atlon method (see, for example, page 2, lower
left column, line8 tolowerright column, line2inJP-A60-217224),
havebeenproposed. Inspiteofsuchenormousefforts, theamount
of water and electric power used in a coagulation step, washing
step and drying step in the various granulation methods as
described above is extremely enormous as compared with that of
the suspension polymerization process. Thus they cannot be
satisfactoryinrespect of energysavingandstill there isdemand
for development for new granulation methods including design
of resin powder.
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On the other hand, a suspension polymer which is formed

into articles by a molding machine and is used generally as a

thermoplasticresininthe fieldof moldingprocessing, israrely



produced by enul sion pol ynerization and recovered as
powder as described above. Before nol di ng processing,
processors generally conduct a conpoundi ng procedure
wherein a quality inproving agent is added to and
m xed with the suspension polyner, in order to obtain
nol ded products of excellent physical properties. At
present, however, this conpoundi ng procedure causes
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of powdery dust and thus forcing the processors to
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of powdery dust and thus forcing the processors to reduce working
efficiency.
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As the technique related to the present invention, there
are disclosed an electrostatic image-developing toner
comprisinga coreparticle formedbypolymerizationanda coating
layer consisting of fine particles formed by emulsion
polymerization on the surface of the core particle, which has
excellent frictional chargingproperties and excellent moisture
absorption, andaprocess for producing the same (see, for example,
page 2, lower left column, line 13 to lower right column, line
9 in JP-A 57-45558). However, this method cannot solve the
problemof finepowder attributable to suspensionpolymerization,
because of the necessity of a procedure of once recovering the

suspension polymer and subsequent coating with the emulsion



el ectrostatic i mage-form ng toner conprising
suspensi on polyner particles, 95% or nore of the
surface of which is coated wth an enul sion pol yner,
as well as a nmethod of producing the sane (see, for
exanpl e, colum [0007] in JP-A 2000-112174). However,
this nmethod is usable in only the above purpose, and
the average particle dianeter of the suspension
p@imerer described in the specification is as small as
2to 10 m and this nethod is irrelevant to a nethod
0 @ 9sol ving the problem of fine powder in suspension
pol ynmeri zation in the present invention. 010 A nethod
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is irrelevant to a method of solving the problem of fine powder
in suspension polymerization in the present invention.
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A method wherein as a polymer used in foamed products,
a styrene polymer by suspension polymerization is coated with
an emulsion pdlymer is disclosed (see, for example, column 1,
line 59 to column 2, line 5 in US Patent No. 4307134; column
2, lines 2 to 22 in US Patent No. 4333969; column 2, lines 6
to 22 in US Patent No. 4333970; and column 2, lines 2 to 19 in
US Patent No. 4385156). However, these methods are not those
for solving the problem of fine powder generated in suspension
polymerization, and the object of these inventions is completely
different from that of the present invention.
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the sane is disclosed (see, for exanple, colum [00101

in JP-A 6-179754). It is described therein that this
process is a process which can be used only for
preventing thermal adhesion of a suspension polyner
having a |l ow glass transition tenperature, that is,

hi gh adhesi on, and al so that an excessive anount of
coating with a enul sion polynmer is renoved by washi ng
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in washing waste water.
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Further, an emulsion-suspensionpolymerization method is
disclosed as a method which comprises partially coagulating
an emulsion polymer latex and adding an ethylene monomers
theretounder stirring to convert an emulsion into a suspension,
followed by suspension polymerization (see, for example, page
2, upper right column, lines 13 to 20, in JP-A 56-50907). 1In
this method, composite particles wherein a suspension polymer
used usually as thermoplastic resin and emulsion polymer
particles as an impact-resistance improver have been integrated

can be produced. When this technique is used, a coagulation



enmul si on process in respect of energy consunption, so

that the problens in the suspension polynerization

and enul sion polynerization process can be

significantly reduced. This nethod, however, is

inferior in productivity, such as extreme increase in

vi scosity upon conversion of an enulsion to a

suspensi on, formation of a polynerization scale and a
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method, however, is inferior in productivity, such as extreme

increase in viscosity upon conversion of an emulsion to a

suspension, formation of a polymerization scale and a

significantly long polymerization time for completion of

emulsion polymerizétion and subsequent continuous suspension

polymerization.
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Disclosure of the Invention
The present invention provides the particles of rigid molding
thermoplastic polymer, which can solve a problem with fine
particles in the suspension polymerization process, a problem
for a reduction in energy consumption at the time of drying
in the emulsion polymerization process, and a problem in
compounding procedures for processors, as well as a process
for producing the particles.
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suspensi on polyner particles being coated with 5
(inclusive) to 22 (exclusive) parts by weight of an
enmul si on pol ymer produced by emul sion pol ynerization,
thus obtaining rigid nolding thernoplastic polyner
particles which, in the suspension polynerization
process, are extrenely excellent in filterability
(solid-liquid separation) at the time of recovery of
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significantly reduce entrainment of fine particles
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polymerization process, are extremely excellent in
filterability (solid-liquid separation) at the time of recovery
of the molding thermoplastic polymer particles and can
significantly reduce entrainment of fine particles into
dehydration waste water and can, in the emulsion polymerization
process, reduce the water content thereby reducing drying burden
and significantly reducing energy consumption for drying, and
can simplify the compounding procedure for processors.
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That is, the present invention relates to molding
thermoplastic polymer pérticles comprising 100 parts by weight
of suspension polymer particles having a glass transition
temperature of 60°C or more and an average particle diameter

of 50 to 500 um produced by suspension polymerization, the said

suspension polymer particles being coated with 5 (inclusive)



graft-polynerizing 10 to 50 parts by weight of a
nmononer m xture consisting of 10 to 100% by wei ght of
net hacrylate, 0 to 90% by weight of an aromatic vinyl
nonomer, 0 to 25% by weight of a vinyl cyanide
nmononer, and O to 20 % by weight of a vinyl nonomner
copol yneri zable therewith in the presence of 50 to 90
parts by weight of the solids content of a rubber
tolz éxxbhaushged mHEssby wedngitt o b antesnes adnupelghed @raxduced
| ess consisting of 50 to 100% by weight of acrylate,
by0 etna14Q-on. ply yweirdhltatdforan aromatic vinyl nononer, O
to 5% by weight of a cross-linking nononer, and 0 to
0 31080 by wei ght of a vinyl nonomer copol ynerizable
therewith, such that the total anobunt of the enul sion
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the emul si on pol yner is obtained
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copolymerizable therewith in the presence of 50 to 90 parts by
weight of the solids content of a rubber latex having a glass
transition temperature of 0°C or less consisting of 50 to 100%
by weight of acrylate, 0 to 40% by weight of an aromatic vinyl
monomer, 0 to 5% by weight of a cross-linking monomer, an.d 0
to 10% by weight of a vinyl monomer copolymerizable therewith,
such that the total amount of the emulsion polymer becomes 100
parts by weight.
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Preferably, the emulsion polymer is obtained by

graft-polymerizing 5 to 20 parts by weight of a monomer mixture
consistingof 20 to 80% by weight of at least one monomer selected
from acrylate and methacrylate excluding methyl methacrylate,

20 to 80% by weight of methyl methacrylate, and 0 to 20% by weight
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Preferably, the emul sion polyner has a 3-1ayer

structure obtained by polynerizing 40 to 90 parts by

wei ght of a nmonomer mxture consisting of 60 to 100%

by wei ght of alkyl acrylate, O to 40% by wei ght of a

vi nyl nmononer copol ynmerizable therewith and 0. 1 to

5% by wei ght of a crosslinking nononer in the presence

of 10 to 60 parts by weight of the solids content of a
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ol ymer sué%en3|on conprising suspension pol yner
qaétlcles having a glass transition tenperature of 60C
or ‘nore and an average particle diameter of 50 to 500
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0 to 40% by welght of a vinyl monomer copolymerizable therewith
and 0.1 to 5% by weight of a crosslinking monomer in the presence
of 10 to 60 parts by weight of the solids content of a polymer
latex prepared by polymerizing 40 to 100% by weight of methyl
methacrylate, 0 to 60% by weight of a vinyl monomer
copolymerizable therewith and 0.0i to 10% by weight of a
crosslinking monomer, to give a 2-layer polymer latex, and then
polymerizing 11 to 67 parts by weight of a monomer mixture
consisting of 60 to 100% by weight of (meth)acrylate and 0 to
40% by weight of a vinyl monomer copolymerizable therewith in
the presence of 100 parts by weight of the solids content of
the resulting 2-layer polymer latex.

019

The present invention relates to a process for producing
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to 40% by wei ght, addi ng an aqueous el ectrol yte
solution at a tenperature of not higher than the

Vi cat softening tenperature of the enul sion pol ymer
to the suspension mxed with the polynmer, heating the
suspension m xed with the polyner at a tenperature of
not | ower than the Vicat softening tenperature of the
emul sion pol yner, and recovering the nolding

mdilldg hgd phashion 18eltyepol étrl phesibYes0! WHith Gbbrises the
separation. 020 Preferably, the suspension pol ymer

st E6h8S s&Qﬂgr b8 %ﬁébaﬂl%g]@o%‘?bﬂym%@ Shép&hs { SR dDmprising

acryl ate and to 70% by weig a vinyl nononer

SUCRRIMBRY izARMR 1 Rerewidil s E?faaflt%fga@l Yg1dde 188 SiObn
pol ymer is obtalned by graft-polynerizing 10 to 50

B3 BT o AR PR Tgifces
oSS YD e P s PR s
DR, % SIS g, o Higptoson
s T, A Y PRI, SR e
pdlt SARiant gf uﬁsuhgt&e il @%"S/o@ughvm%ttpeo%ofms content

oner y melgh

%Sslcullgkl 2% nomserd W1Q:q1% Pﬁi096 b %Ext ?ﬁgge of 35

copo ynerlza

e R S ST ORS00
telrﬁc’peol%ttq{r%egfbl)fot higher than the Vicat softening temperature
of the emulsion polymer to the suspension mixed with the polymer,
heating the suspension mixed with the polymer at a temperature
of not lower than the Vicat softening temperature of the emulsion
polymer, and recovering the molding thermoplastic polymer
particles by solid-liquid separation.

020

Preferably, the suspension polymer particles comprise 30
to 100% by weight of (meth)acrylate and 0 to 70% by weight of
a vinyl monomer copolymerizable therewith.

Preferably, the emulsion polymer is obtained by
graft-polymerizing 10 to 50 parts by weight of a monomer mixture
consisting of 10 to 100% by weight of methacrylate, 0 to 90%

by weight of an aromatic vinyl monomer, 0 to 25% by weight of

a vinyl cyanide monomer, and 0 to 20% by weight of a vinyl monomer
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graft-polynmerizing 5 to 20 parts by weight of a

nmononer m xture consisting of 20 to 801-o0 by weight

of at |east one nononer selected fromacrylate and

nmet hacryl ate excl udi ng nethyl nmethacrylate, 20 to

80-06 by wei ght of nethyl nmethacrylate, and 0 to 205%

by weight of a vinyl nonomer copol ynerizable

therewith in the presence of 80 to 95 parts by wei ght
copblihersabble €natenitiofim thel presentatE®X s©0Asi $b igits by

of 50 to 95% by wei ght of nmethyl nethacrylate, 5 to
we28¥r by £ Wehg o of ddrRidi@nt aifeahaMbPer a1 4¥et hdBidd Ylglass

group, and 0 to 20% bywei ght of avinyl nononer

tr%?@?%XBﬁrﬁ%ﬂﬁéﬁaEHféQMEQﬁc o§L¥Jh§'E%hsE%%iB§18E @gﬂ#ﬁﬁoo%

e enul sion polymer becones 100 parts by wel ;

. by ef sk h - o
i SFEL 51 Wit 0, L 00 BPLNTRR o8 b S iy

Labt ef . r St o} 1
moleh e O TRy el S P RS ethaRin e [0 o

102 OB‘} Q%%g&/gi : trv&?ﬂ?@%%‘%‘éxé%%%p%l%gﬁwamiené? EQwu.lh, Quch

ng "nononer

thBk é]ct%tfaqf a{hBPhQ c@p tp@r éﬁu?giéﬁ\ﬁ :;Qg]yngr BFSoﬁ‘lglsi P@O parts
content of a polymer atex prepared by polynerizing
40 _t. 00-06 by weight of nethyl nethacrylate, 0 to
by6g§agg£WBight of a vinyl nonomer copol ynerizabl e
O%ﬂﬁremﬁth and 0.01 to 10% by weight of a crosslinking
oner, to give a 2-layer polyner |atex, and then

pol yeric2i 00,11 1067 ,Racks by welali ,of g, monoter,

m xt ure cons?étlng of" by Wei g

oIS AU ALS A0 0 b r A0 B VRGP a3l e
co]ﬁ%gs%%rﬁtgsop¥ OV\.Bci) gBtf b%'fwé{]gehgglfi a(.jtS l%gg eorHe rggnomer selected
from acrylate and methacrylate excluding methyl methacrylate,
20 to 80% by weight of methyl methacrylate, and 0 to 20% by weight
of a vinyl monomer copolymerizable therewith in the presence
of 80 to 95 parts by weight of the solids content of a polymer
latex consisting of 50 to 95% by weight of methyl methacrylate,
5 to 50% by weight of methacrylate having a C2 to C8 alkyl group,
and 0 to20%byweight of avinyl monomer copolymerizable therewith,
such that the total amount of the emulsion polymer becomes 100
parts by weight.
022

Preferably, the emulsion polymer has a 3-layer structure

obtained by polymerizing 40 to 90 parts by weight of a monomer

mixture consisting of 60 to 100% by weight of alkyl acrylate,
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the resulting 2-layer polyner |latex. Preferably, the
aqueous el ectrolyte solution is an agueous sol ution
of an inorganic salt. 023 The present invention
relates to nolding thernoplastic polyner particles
conprising 100 parts by wei ght of suspension polymer
particles having a glass transition tenperature of 60C
or nore and an average particle diameter of 50 to 500

0 #B Roedugedeidit sEsPerisiyanmpabyeerddsdlivier i febBdittherewith
suspensi on polynmer particles being

an@aat edw b \&@ic]irlﬁ vE)d @2 s(aXelkisigiRdndaét Sn Hiye presence
wei ght of an emul si on pol yner produced by enul sion

of POb YEBId 7 Halr@z. bQ2de THRL SHiSRERSIsen 1 B8l ¥8BEteRArbf & §D1ymer
obt ai ned by suspension 14 polynerization are thoseée

1ahé&'Bgeﬁagéasﬁylﬁé!§ﬁéffihﬁ§”ﬂﬁ&ﬁﬁﬂb§° By ROLGIF JDRRthyl
an average particle dianeter of 50 to 500" m

meehta%'r%q%t%y PUERCRYO gszJeXi@Ht' 231 20K 1 12 fIRRMERT  OF

m xture. I'n the suspension pol yner

BB OB D SR St
o3 Bl i PRl o s g e
poﬁ?ﬁ%ﬂ%:{?@eﬂ‘ﬁ XYLl P %gzn‘%el% ihe serul gﬂn e g&%ﬁlre

resent nvent eterlora

o%:ﬁ‘isst% g %’fCEb €011 0B 958 RGB! PmbBRPL¥rGRLAENGM o to

e content o

40% by weight of a vinyl monomer copolymerizable therewith in
the presence of 100 parts by weight of the solids content of
the resulting 2-layer polymer latex.

Preferably, the agqueous electrolyte solutionis anaqueous
solution of an inorganic salt.
023

The present invention relates to molding thermoplastic
polymer particles comprising 100 parts by weight of suspension
polymer particles having a glass transition temperature of 60°C
or more and an average particle diameter of 50 to 500 um produced
by suspension polymerization, the said suspension polymer
particlesbeingcoatedwith5 (inclusive) to22 (exclusive) parts
by weight of an emulsion polymer produced by emulsion
polymerization.
024

The suspension polymer particles obtained by suspension
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t he vinyl nonomer copolynerizable with (neth)acrylate
is preferably Oto 70% bywei ght, nore preferably 0 to
30% by weight. 026 The (neth) acrylate includes alkyl
acrylates having a C10 or |ess alkyl group, such as
nmet hyl acrylate, ethyl acrylate, butyl acrylate and
2-et hyl hexyl acrylate, and al kyl nethacryl ates having
a Cl0 or less al kyl group, such as nethyl

palgteadmpltdton, aeéHosehhadnygl agdashut yanaet hanrtydradeerature
and 2-ethyl hexyl nethacrylate. These nononmers can be

ofUsedc b OROroOrards a Fivelidge phrtweler diBmetkRese0io to 500
Anong t hese, nethyl nethacrylate, butyl nethacrylate,

prEt Rt 2260 he stibeiditn ARG AP & armer or a
because t hey "can be conblned with the enulsion

ndRIneemiksead.n the present invention to form nol ded
15 articles excellent in qualities. 027 The vinyl
oogonmer copol ynerizable with the (nmeth) acrylate
|ncludes (1) vinyl arenes such as styrene, a-nethyl

SUYT Re it h JTRRRGHAN 3 y&%&n%a%qwl%ostaﬂee%nde%)t of

vinyl carboxylic acids such as acrylic ‘acid and

d@éﬂ}%ﬁﬁ}ﬂa‘%e&‘%éjgﬂe@ef’dﬂw 3(?3@51'1%5 %;g&?w Ay ht, more

acrylonltrl e and methacrylonitrile,

Iy d
*% orop D I BT, YR tﬁkin@gé%sﬁﬁh °%s
lactreo 9.%'% thﬁhy:Bg byb\b’éﬂﬁf etﬁé]dcompatlblllty

Ut ene,

ofé‘&L‘egégﬁﬁéf@??ha%’%“?f%@ 1515 SRTLFIP AT o
T I B A cno s e

excellent molded article is hardly obtained. The content of
the vinyl monomer copolymerizable with (meth)acrylate is
preferably 0 to 70% by weight, more preferably 0 to 30% by weight.
026

The (meth)acrylate includes alkyl acrylates having a C10
or less alkyl group, such as methyl acrylate, ethyl acrylate,
butyl acrylate and 2-ethylhexyl acrylate, and alkyl
methacrylates having a C10 or less alkyl group, such as methyl
methacrylate, ethyl methacrylate, butyl methacrylate and
2-ethylhexyl methacrylate. These monomers can be used alone
or as a mixture of two or more thereof. Among these, methyl
methacrylate, butyl methacrylate, ethyl acrylate and butyl
acrylate are preferable because they can be combined with the

emulsion polymer used in the present invention to form molded
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benzene and gl yci dyl nethacryl ate. Anong these,
styrene, a-nethyl styrene, acrylic acid, nethacrylic
acid, acrylonitrile, vinyl acetate, allyl _
nmet hacryl ate and gl yci dyl nethacrylate are preferable
because they can be conbined wth the enul sion pol yner
used in the present invention to form nolded articles
excellent in qualities. 028 The suspensi on pol ymer
arpactieel exceanehe Honopallyfees.particles or mxed
pol ymer particles prepared by copol ynerizing or
o graft-polynerizing a nonomer conposition based on one
or nore of these nononers. 029 16 The average

par t rgkey iy ARG £6meE R 15HERANSIAR POLY BRE (mRAh) st ate
'S preferagﬁy a parti??g gﬁgneter of 50 to 500 m 26

i n@Rtakred ) nvtylﬁggleaéeﬁesnéﬁeﬂ PO eréggeg,ty ios;-gnettgﬂgo §tyrene.

average par dianeter is pre

mofch 1R-8LeLARhE aHI0 dierded B MReR t N&)aY8I34€ carboxylic

particle dianeter of the suspénsion polymer "particle

acifs &3 H Aan a@‘}g{ﬂt i d ialct]-%r alld il el AGIEH QA q%:)slvtinyl

not preferable er that the average particle
o/ HEH B AR D IR IETBNSRYE (1) rin
g0 = ERIA LS Lo AEH BULRR R e
PSR SERL IR e L s Y
butylene, butadiene and isobutylene, (7) alkene halides, and
(8) multifunctional monomers suchasallylmethacrylate, diallyl
phthalate, triallyl cyanurate, monoethylene glycol
dimethacrylate, tetraethylene glycol dimethacrylate, divinyl
benzene and glycidyl methacrylate. Among these, styrene,
o-methyl styrene, acrylicacid, methacrylicacid, acrylonitrile,
vinyl acetate, allyl methacrylate and glycidyl methacrylate are
preferable because they canbe combinedwith the emulsionpolymer
used in the present invention to form molded articles excellent
in qualities.
028

The suspension polymer particles can be homopolymer

particles or mixed polymer particles prepared by copolymerizing
or graft-polymerizing a monomer composition based on one or more

of these monomers.

029
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particles is 60C or nore. The glass transition
tenperature is preferably 65C or nore, nore
preferably 70C or nore. Wien the gl ass transition
tenperature of the suspension polymer particles is
| ess than 60C, the surface hardness of a nol ded
article obtained by nolding is | owered, and when it is
used together with rigid plastics, scratches are
causetle dherghassart 1 ADs idiizmeHeafMpdr 8harfudSerds Véh Wblymer
determned by a differential scanning calorineter.

pa3l Aest he RN S fRiddizAle IBarHIRERF @D to 500 pm
pol ymeri zation, a usual inorganic or organic

obtlaS PRES Al A IPGusbenssesth pH§d1argaNnicn di $REr 83Bkage
i ncl udes nagne3|un1carbonate and calciumtertiary

pa&lﬁq_%ﬂléaﬁgam%@grt bg synt %/C po %o %IHCIWeS referably

nat ur al products a |spersa

1O%U(f:|2> .2?3. 'inar thegeFBQ veﬁgF;gl ‘Egﬁrg_@c a&&éﬁl&’ch og the

saponl pol yvi ny artla y saponi

su%%le% Eoﬁykegﬁ{ngggé%%%cgleegqlsyﬁg%}él r?%lodprﬁan erablllty

Xli]% Wgzijah:@d Cegkuh8§e§6E¥gFQﬁX§t Q%ltgg@ ‘:HL{QSEhe average

kylene oxi de, I nyl pyrro one,
zoI sulfon olystyrene
SEIT O S e r‘tqg%éaklearwlastw

poeia)ﬂélr ?%qsth_%elessu' ffo?gi%eéreggn{:aiﬁ‘yeﬁgign pﬁ%é furt mlxed

I'zat1 on |n|t or suspensi on nmeri za

| per oxi de enzoyl _ pe OXIde and
i z-{]éowgigrfo cr)nxvi’ld&ggn alzcgﬁ.ggecor%) sle N ate) %ent theability

azobl i,sohut vr.onitril 2 For r ulatlon of ..t he
| ed’:ﬁltgr %We?{nth}% é unlﬁfaolrrr]n rans h ec% ompoundlng agent is

deteriorated.
030

The glass transitiontemperature of the suspensionpolymer
particles is 60°C or more. The glass transition temperature
is preferably 65°C or more, more preferably 70°C or more. When
the glass transition temperature of the suspension polymer
particles is less than 60°C, the surface hardness of a molded
article obtained by molding is lowered, and when it is used
together with rigid plastics, scratches are caused. The glass
transition temperature is a value determined by a differential
scanning calorimeter.
031

As the dispersion stabilizer for suspension

polymerization, a usual inorganic or organic dispersant can be
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agent may al so be used, and the chain transfer agent
includes C2 to C18 al kyl nercaptan, thioglycolate,
nmercapto acid such as (3-mnercaptopropionic acid, and
aromati ¢ nmercaptans such as benzyl nercaptan,

t hi ophenol , thiocresol and thionaphthol, particularly
preferably C4 to Cl2 al kyl nercaptan. 033 As the

nmet hod of producing the suspension polyner particles,

uskell .| STRESShBLEah Oc USEsHetys 0 Wh TR SnagiiEl idfn @arbonate
met hod which invol ves suspending a nononer or a

anDRATRA uffl et alrfy @ Bpbrate, S @4 REgahnilO dispersant
pol ynmeri zati on reac a method which involves 18

1n%%%@@§%5%hﬁhpﬁféd98t§aEB heti Fp ngbékgéﬁtb%uch
water to initiate polynerlzatlon reac Ion and t

asSEPh PEH e 1R ¢ 1RO é(@??iérﬁic‘i@n g 6361, ?é(}[:ﬁzggfﬂgd Lyvinyl

agueous suspenS| on mal nder O ITDHO

Qe t: EHQR
allrgr%y?loner gg%lo%ﬁq' r%a ogll Vi g%;l t ohgle%%ttgl%%tl nuousl y
po%.}’v 4?:3,1&‘24 VLIS g&td YheP %[Clet%?%he%%fa 'E%tfi%;i ‘r%o%' HC '?nethyl

es suspen a par norter” or

ceT eH 811ng eécg;m&tt n| t 'lalt\ﬁoosm y drzo et%hafle% 11%riose,

nerlzdtl nre
o f"tf“% reif o O%E%Eﬁép&oﬂ%%%’e P LrRRey K g aazote
rti.qn_or in_div ortlo or contin t he
R Ey AP A RO ROBY GEgeahe. 03 T%%ana?ﬁ%%ujé i or
oo 2o 0 O B 2 200 LIS el PRt AR o
ThneE tph QL% eanJ.ozI avtelso nd ! :LShS ch J.VaI t%gf fo ot rh st uhsep e%sl 1¥3r1[1E rpI ozl%ftn{ eornl zation
includes peroxides such as benzoyl peroxide and lauroyl peroxide
and azo compounds such as azobisisobutyronitrile.
032
For regulation of the molecular weight, a chain transfer
agent may also be used, and the chain transfer agent includes
C2 to C18 alkyl mercaptan, thioglycolate, mercapto acid such
as P-mercaptopropionic acid, and aromatic mercaptans such as
benzyl mercaptan, thiophenol, thiocresol and thionaphthol,
particularly preferably C4 to Cl2 alkyl mercaptan.
033
As themethodof producing the suspensionpolymer particles,
it is possible to use any known methods such as a method which

involves suspending a monomer or a monomer mixture in water and

subjectingittopolymerizationreaction, amethodwhichinvolves
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initiator and chain transfer agent in a nononer and

then suspending the nononmer in water foll owed by

pol ynmeri zation reaction thereof. The tine necessary

for polynerization is varied depending on the type

and anmount of the initiator or polynerization

tenperature, but is usually 1 to 24 hours. Conponents

usually added in nolding rigid plastics, forexanple,
suapphdshgcazpart aof Ubrmeadter aistalidricer aliktaird in water

absorber can also be added to the nononer at the tine
toofinstuspeaspobympel yaehbaatreanridl 638 ThenegubjeeBed to

pol ymer is an emnul sion polyner produced by emulsion

poRoh¥RBEREAbHhOFe£F t Bow 0y hdARAGNEE agliRu@THliISpeAsion of the
pol ynmer includes (1) an enuIS|on pol yner obtai ned by

refibdhbizR0d iy FBE! FdMEndP JroméHoRat héi s MELBN pfiyherization
nmonomer m xture consisting of 10 to 100% by weéi ght of

redethagr ﬁh@ﬁ\ﬁerolhooggopOQX iwei ght jof d@%lﬁ%@”@to'r%lyzhgy br
nmononer, O to 25% by weight of a vinyl cyanid

co%ﬂﬂ%ﬁsl?rﬁjs the&?] Oohdy: et S0H p2bcRe¥lsNYin qf'?é"t?ﬁod which

copol yreri zabl e erewmth In the presence o to 90

1n9@ﬁ.1i7ésb¥us hgbhgO%k f)gftsgf IS GRS 6,015 ?norn Y mixture
g a g?as ol v

I at ex havi .transition tenperature

1nI wite gg/oS}by ﬂ 1%£%o§%a‘}ljzgqqgn Jpé(aa\@i?rbtan(&f tl@&ﬁ Bélu%tj %Cted

0Oto 4 wel n aromatic vin

to%ooqggxp% b V81 é‘tf&ﬂ ?écﬂi&%ﬁ@ Q%H]%{ nd%%doPBflg monomer

y weig avin ymeri

ort rﬁts y@ﬂ@a% Wmﬁ‘%ﬁhe Eéhgt é]t%éﬁlt zait ﬁﬁ? lﬂ%%f)% EahShSHEJe% i Hone

mer- becones

podRg Y 00RO ldﬁ.%[iggt % f}‘%%}’m%r bt Rolky Biu%' g #—.%

arts by wei m xture-consrs |n

polymerization proceeds.
034

The method of adding the polymerization initiator and the
chain transfer agent is not particularly limited, but the most
preferable method involves dissolving both the polymerization
initiator and chain transfer agent in a monomer and then
suspending the monomer in water followed by polymerization
reaction thereof. The time necessary for polymerization is
varied depending on the type and amount of the initiator or
polymerization temperature, but is usually 1 to 24 hours.
Components usually added inmoldingrigidplastics, for example,
a plasticizer, a lubricant, a stabilizer and a UV absorber can
also be added to the monomer at the time of suspension

polymerization.
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to 80% by wei ght of at |east one nononer selected from
acrylate and nethacryl ate excl udi ng net hyl
net hacryl ate, 20 to 80% by wei ght of nethyl
nmet hacrylate, and 0 to 20% by wei ght of a vinyl
nmononer copol ynerizable therewth in the presence of
80 to 95 parts byweight of the solids content of
apol yner latex consisting of 50 to 950-. by wei ght of
0 ®eshyl nethacrylate, 5 to 5096 by wei ght of
nmet hacryl ate having a C2 to C8 al kyl group, and O to
200- TheyemueEgbh pblometnyd aiDeelEEicaPpbYmerzeddduced by
therewith, such that 20 the total anmount of the
enfINy i pAYmETErz RecHrest E0Gpa sndhbmaerel ghthe and163bn
an enul sion polyner having a 3-layer structure
pARERINad AR YNBY izl A itdh YPIRAS It de{dhthf a
nmonomer mi xture consisting of 60 to 100% by wei ght of

g fp AGYmMEALANg Dot é@%aﬁ%é’\ﬁ%%ll t 8f\ ﬁ%hoﬂ@?%@%ture

copol'yneri zabl e therewnth and 0 5% by weight o
CcREIASH B 18 T 19, LASGRESEE A0, B co 5on
e e i e e R
« TR0 SORCALED £ DECEIL AL, 01 L1 Homnee
AR A, BRI IR L 80 6 B 5o oy
o B PALOBL 0o DL 05 880 S ABARY 2 graos
PR B oAl e 20 Lo 200s
by RE1TY 0L POLYPE! ¢ Vo b3ePESSIANE de"ahe3PERL 2L viny1

monomer, 0 to 5% by weight of a crosslinking monomer, and 0 to

10% by weight of a vinyl monomer copolymerizable therewith, such
that the total amount of the emulsion polymer becomes 100 parts
byweight, (2) anemulsionpolymerobtainedbygraft-polymerizing
5 to 20 parts by weight of a monomer mixture consisting of 20
to 80% by weight of at least one monomer selected from acrylate
and methacrylate excluding methyl methacrylate, 20 to 80% by
weight of methyl methacrylate, and 0 to 20% by weight of a vinyl
monomer copolymerizable therewith in the presence of 80 to 95
partsbyweight of the solids content of apolymer latexconsisting
of 50 to 95% by weight of methyl methacrylate, 5 to 50% by weight
of methacrylate having a C2 to C8 alkyl group, and 0 to 20% by

weight of a vinyl monomer copolymerizable therewith, such that
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i nprovenent of theinpact -resistant strength of nol ded
articles obtained by nolding the thernoplastic

pol ymer particles of the present invention, the

emul sion polymer (2) is preferable in respect of the
i nprovenent of the noldability of the thernoplastic
pol ynmer particles of the present invention, and the
emul sion polymer (3) is preferable in respect of the

thenpoosenemdunt déhehapaclisies pbaginest beBGhds aIGh parts by
transparency 21 of nolded articles obtained by nol ding

weliBatt hehdop )ash €mRDE YBRMolRAid} tla®s nef at el HFas @ttructure
i nvention. 037 The general nethod of producing the

0@ B OBy RS WHké 81 £ lng 406390 iSakies Wy hedghh detain
i for e};g%)l PR 5 260755 and IP-K 8-217817 o monomer

mike\e¥etonkhgt MBENOE 46 tapt oolsmbiede1 §RECS L -5 TKRA ac&ylate ,
emul sion polymers (1) to (3) can be preferably use

0 PEGRHSBy e HlcH ?&iﬁﬁ}lﬂﬁ%ﬁém@ﬁ:%é‘ﬁ@%ﬁf&é’b therewith

qual ity” 1 nprover thernoplastic r and even it

h l;dj t
antrc)iof}’l s %?i‘)&ﬁ{e @lﬂ% fo%ts%tc'}%s'é‘il W% REL | %h :ﬁt %lgﬁa presence

ymer ‘par e present ~ I"nveén
o 61U PR TRECUPR AP 1981 Bepy BRI oty
LI bRl BP0 AT 0% 3L, K10F ey
m g{a]tda: h&s e &I B %%Wﬁr HEOOY Y00 based o the

ng dne or nore noners 1S copolyneri zed or

oo RS I 35Xt U, 0y UDEAY o &
oo R Bk 257 B0 4 I S0 UL B T, ama e
pozl'y%Feq:yilzr}.%)éyll 1aq:rc¥ I6a7t %ar(tzs) brgretwrz]ean.%rﬁ@ aotfe Sa monomer mixture
consisting of 60 to 100% by weight of (meth)acrylate and 0 to
40% by weight of a vinyl monomer copolymerizable therewith in
the presence of 100 parts by weight of the solids content of
the resulting 2-layer polymer latex.
036

The emulsion polymer (1) is preferable in respect of the
improvement of the impact-resistant strength of molded articles
obtained by molding the thermoplastic polymer particles of the
present invention, the emulsion polymer (2) is preferable in
respect of the improvement of the moldability of the
thermoplastic polymer particles of the present invention, and

the emulsion polymer (3) is preferable in respect of the

improvement of the impact-resistant strength and transparency
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i ncludi ng al kyl nethacryl ates having a ClO or |ess,
preferably C8 or |ess al kyl group, such as nethyl
nmet hacryl ate, ethyl nmethacrylate, butyl nethacryl ate
and2- et hyl hexyl net hacrylate, (3) aromatic vinyl
nmononers i ncluding vinyl arenes such as styrene,
a- net hyl styrene, nonochl orostyrene and
di chl orostyrene, (4) vinyl carboxylic acids such as
ofatsddaaecigl22 cth itRidieg mpllidd nact it th&ymvphiktic polymer
cyani de nononers including vinyl cyanides such as
pagehyfen Ofi lheapdemintadmnyleitiilon.l e, (6) vinyl
hal i des such as vinyl chloride, vinyl brom de and
o @hforoprene, (7) vinyl acetate, (8) al kenes such as
et hyl ene, propylene, butylene, butadi ene and
| sobyhyl c?%@eréﬁ%e(t%d%ﬁ dd?}@i'?ﬂ% tﬁ@%ﬁfﬁrs%dlrilqﬁby%égs (1)

allyl methacrylate, diall'yl phthalate, triallyl

£ CYANW @tfs s IPNNEE MY HQEaQHV£9|fd¥'@%%H%Q%Ybﬁlﬁ’2—269755 and

tetraet hyl ene gl ycol dinmethacrylate, divinyl benzene
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Ianeter of the enulsion polynmer is not pariicular
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exhibited. However, theemulsionpolymer isnot limitedthereto,
and it is possible to use for example a single kind of polymer
latex particles or mixed latex polymer particles wherein a
monomer composition based on the following one or more monomers
is copolymerized or graft-polymerized. For example, the vinyl
monomer includes (1) acrylates including alkyl acrylates having
aCloor lessalkylgroup, suchasmethylacrylate, ethyl acrylate,
butyl acrylate and 2-ethylhexyl acrylate, (2) methacrylates
including alkyl methacrylates having a C10 or less, preferably
C8 or less alkyl group, such as methyl methacrylate, ethyl
methacrylate, butyl methacrylate and 2-ethylhexyl methacrylate,
(3) aromatic vinyl monomers including vinyl arenes such as
styrene, a-methyl styrene, monochlorostyrene and

dichlorostyrene, (4) vinyl carboxylicacids suchasacrylicacid
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deteriorated. 039 The nol ding thernopl astic pol ynmer
particles of the present invention conprise 100 parts
by wei ght of the suspension polyner particles coated
with 5 (inclusive) to 22 (exclusive) parts by weight
of the emul sion polynmer. The content of the enul sion
23 polyner is preferably 6 to 15 parts by weight, nore
preferably 7 to 10 parts by weight. Wen the content

an@fmdtiea el 5d 8189! (F1EFinys cyass delidthdmead i ficbMding vinyl
wei ght, the fine polynmer particles remain in the

cyans Hed QYEm aafadBf1 Gl BB i deledHd tyilch ixatlutd 006 ) 7inyl
added, thus resulting in failing to inprove their

afl'lld"e%r @chlaté/v@gn Eheopi BE! e, bRl dbheng HiHoRfene,

the emul sion polyner is hlgher than 22 parts by
7\6\'9‘\7%5»1 LSRlHON (@) %Q@Je?&sa%fc%g%tse‘éﬂ?@fﬂéng,giaro?ﬁene,

he erul si on polyner tends to be increaséd

bukg,rl@ﬁecomdl@@ﬂ%ﬂaotlsgﬂ% 1% t g dvhalye c%rsfsqq%kmg

suspensi on polymer particles is coated wth t

md% ynerqﬁggg#%ﬁgg |s%hbggféﬁﬁéggtf€$ Ty W rﬁﬂﬁﬂt%ﬁmEEﬁate,
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It gati ng. When the change in the
g%i% 3§e c%@%e%f ‘ameter is less than 3% the fine

OEP ymer partlcles remain in the system resulting in
aling to inprove their filterability.

The average particle diameter of the emulsion polymer is
not particularly limited, but is preferably a particle diameter
of 0.05 to 0.5 um which is average particle diameter obtained
in usual emulsion polymerization, more preferably a particle
diameter of 0.06 to 0.3 pm. When the average particle diameter
is less than 0.05 pm or higher than 0.5 um, the molding
processability of the thermoplastic polymer particles of the
present invention, and the impact-resistant strength and
transparency of the resulting molded articles, tend to be
deteriorated.

039

Themolding thermoplasticpolymerparticles of thepresent
invention comprise 100 parts by weight of the suspension polymer
particles coated with 5 (inclusive) to 22 (exclusive) parts by

weight of the emulsion polymer. The content of the emulsion
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041 Wth the enul sion polynmer, the surface of the
suspensi on polyner particles is coated preferably not
| ess than 50% nore preferably not |ess than 60%
When the coated surface is |l ess than50% the powder
characteristicsofthethernopl asticpol ymer 24 particles
after recovery tend to be deteriorated. 042 Not al
mol di ng thernopl astic polyner particles obtained in

pollmedl €86ehte fiWwally G tBRYS a reeabetwad fht | heowphreifetably
pol yner, and the nolding thernoplastic polyner

7 PR bigd s BRWeG ohitai NWhBA t HRUSHENSHhO B RN/ BRG1sion polymer
particles wthout being coated with the enul sion

i spPé é’é‘%‘haﬁ@gh?@s&?}s wdyghte rﬂ-ﬂéf@ﬂe %Wr ﬁéfﬁh.@il.@é‘z remain

whi ch The suspension pol ymer particles are not
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conS|st|ng of Yo by weight of acrylate, 0 to
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ass

A g TRLEE R Teldf 13 S;l?%ede%%yeyd‘nﬁ{dlﬁg

5€§ thernDpIastlc polyner partlcles of the present
invention hardly inprove inpact-resistant strengt h.

gfgCF t?_%lg:m t‘heag Ssetgttaall'lgvneo I’i r%h tte%hetaowl?ole surface

of the suspension polymer particles is coated with the emulsion
polymer, but also that the surface of the polymer particles is
coated partially with the emulsion polymer.

By coating the suspension polymer particles with the
emulsionpolymer, theaverageparticlediameter of the suspension
polymer particles is made greater by 3 to 50% than that of the
particles before coating. When the change in the average
particle diameter is less than 3%, the fine polymer particles
remain in the system, resulting in failing to improve their
filterability.

041

With the emulsion polymer, the surface of the suspension
polymer particles is coated preferably not less than 50%, more
preferably not less than 60%. When the coated surface is less

than50%, thepowder characteristicsof thethermoplasticpolymer

24



produci ng nol di ng thernopl astic polynmer particles,
whi ch conprises the steps consisting of preparing a
pol ymer suspensi on conprising suspension pol yner
particles having a glass transition tenperature of
60C or nore and an average particle 25 dianmeter of 50
to 500 m produced by suspension pol ynerizati on,
mxing 5 (inclusive) to 22 (exclusive) parts by weight
pagtianeseafterorepoheis tenthtd0@epdeteiypragieght of
the suspension polynmer particles, regulating the
o @ xture such that the solids content of the
suspensi on mxed with the polyner emulsionis in the

I angfo@fa BEmbe 34 Bg0bh ¥mdE] S8 i o pediRe raPa AAUEDS obtained
el ectrolyte solution at ‘a tenperature of not higher

intRdpB8eNt Gatv I EY bel AR ALUE S He émﬁl £ $o39mer,

polyner to the suspension mxed with the po ymer

anar%é &nead&h%f@&éﬁﬁoﬁpag@{%%q{yﬁ%& nga;(rwsl contain the

pol ymer suspension);, heati pol yne

su% RSB0 oiaL e% SRSk %719?10%% DM Jag tlaﬁ.th the

Vrcat “sof nperature e enul”si on pol ymer

o AR08, 10 PRI AL S0P e
w1|%'1°g«}i’ﬁtc'ho i %%%z;%n% o‘nh oﬂéﬁ%‘%né 'r%“i%‘l“ Oy of B¢ coated.
surrtace 0 uspensi partlc €S can b€

O%phaorn1y coated mnth the enulsion polyner, and the
ining fine particle polyners causi ng

det erIJh%r gé;ggild O?{:éﬁgr apl L .yru%%erbfgf.lsgﬂ;%ﬁll%{an L}(g of 50

reduce Ion O e agueous

S ti.on to xed on S enS|on i.S _superior

F ooy 5 ATBE ?ﬁ]e Sl ARy oot 4 arpmatic
vinytle gt(tjl L Odqt ri) %glzﬂgggsoglaegtr{JQSXJ.nklng monomer, and

0 to 10% by weight of a vinyl monomer copolymerizable therewith,
described in the emulsion polymer (1), has a glass transition
temperature of preferably 0°C or less, more preferably —-30°C
or less. When the glass transition temperature of the emulsion
polymer is higher than 0°C, molded articles obtained by molding
the thermoplastic polymer particles of the present invention
hardly improve impact-resistant strength.
044

Further, the present invention relates to a process for
producing molding thermoplastic polymer particles, which
comprises the steps consisting of preparing a polymer suspension
comprising suspension polymer particles having a glass

transition temperature of 60°C or more and an average particle
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solution to the polynmer suspension in respect of
uniformty of a coating of the enul sion polyner on
the surface of the suspension polyner particles and
significant reduction of the remaining 26 fine
particle polynmers causing deterioration in
filterability. 046 The mxing ratio, in terns of
solids content, of the polyner suspension conprising

dibhetauspenrsi 08 s YRRIrRAldd S bﬁ:sgﬁlg’(?lg%gﬁn gg\i)}rrrpgfization,

suspensi on polynerization to t

mikRaLYBelinkah8xyepr ed uwd(ébycﬁﬁryi\sépf\?&p&yw Wl of an
is selected such that the anmpbunt of the emil sion

ROLY BB pbdyhe@MA thaRLD RYr IR QighE kel 8%% i
emthan 22ppa¥?% by meight,gﬁgéedgga“fbg parts bf me'gﬁflon

po?imbRepsHspenss on 1ya[arn90@g1§7.i rﬁiﬁéﬁrg%éﬂ' ¥hO9 AOW j5g

1S preferably 6 to ™5 part’s wel ght, nore preferably

cohtk t_lgf QﬁFt §u9¥es &?Htmi):!%gnw tbl@ @E@%l)&ielt rg?nublsiodl is

emul si on polyner- | ess than 5 parts ight base
1rG OB BETIE, ARG, LNE  SUSREIS] 20,08 M ccronye
S QUER 80 Lt 16 AL BN AL B ROUEOYR poentng
cob BRI LR AR Lo o Bk P5OBE oy ke wicn

ol r is 22-parts by weight .or .nore based on 00
th%ap%égeyg)? TSGR L5 t(ﬁ)eéfs?l%% h SR FSI R SFart c,tl%‘gs mixed
use formati

eca n pfcparse regated particlesvia,

oot S iR ePRR B o e P PaASC £ BLEGR 19 il PP FEon 2t
o CDGeAEAER 2 B Rt B ED o0 PELITEL SR
-ofq:rﬂuel esrilu sj[_)gxlliég‘ig/mer, andrecovering themolding thermoplastic
polymer particles by solid-liquid separation. By the
production process of the present invention, the surface of the
suspension polymer particles can be uniformly coated with the
emulsion polymer, and the remaining fine particle polymers
causing deterioration in filterability can be significantly
reduced.
045

Addition of the aqueous electrolyte solution to the mixed
polymer suspension is superior to addition of the emulsion
polymer (polymer latex) afteradditionof theaqueouselectrolyte
solution to the polymer suspension in respect of uniformity of

a coating of the emulsionpolymer on the surface of the suspension

polymer particles and significant reduction of the remaining
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| at ex produced by emnul sion pol ynerization, preferably
i nvol ves adding the enul sion polyner latex to the
suspensi on polynmer 27 suspension under stirring or
addi ng t he suspension polynmer suspension to the
ermul si on polynmer |atex under stirring. By mxing the
pol ymer suspension with the enul sion polyner | atex
produced by emul sion polynerization, the mxed polymer
f ingsSpeitsi Ole ¢l e @bt ausefg A4t iWient itdiei ARl 1Hedability.
polymer latex is mxed with the polynmer suspension,
0 4hg solids contents of the emul sion polyner [atex and
t he pol yner suspension are not particularly |limted,

and Thi Sk iRptaLdsy 1&1&&&@&9@0&&6@%&%&&@ USE %%%olymer
preferable that the enulsion polynmer |atex or
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pol ynerlzatlon procedure i's used as 1t 15§
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less than 5 parts by weight based on 100 parts by weight of the
suspension polymer particles, the fine polymer particles remain
in the system even after the addition of the aqueous electrolyte
solution, and as a result, an effect of improving filterability
is not observed. It is not preferable either that the amount
of the emulsion polymer is 22 parts by weight or more based on
100 parts by weight of the suspension polymer particles because
formationof coarseaggregatedparticlesviatheemulsionpolymer
tends to occur frequently.
047
The method of mixing the suspension polymer suspension
produced by suspensionpolymerization, withtheemulsionpolymer

latex produced by emulsion polymerization, preferably involves

adding the emulsion polymer latex to the suspension polymer
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049 28 The m xing tenperature is preferably 5C or
nore, and a tenperature |ess than 5C is not

pref erabl e because the anmobunt of utility used in a
subsequent heat treatnent procedure is enornous. The
solids content of the m xed pol ynmer suspension is
adjusted in the range of 35 to 4096 by wei ght. Wen
the solids content is |ower than 35% by wei ght, the

sukbe@ speny Ridepaktithesg eidding the syspemsa\weN polymer
after the aqueous electrolyte solution is added. Wen

su% enantol $hbi 8Rel st BaANpfyRebY1 48 GNnaépr B FPINg. By
coar se aggregated partlcles via the emrul sion
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wat ér content is high. After the solids content” of
AR BB RN onS bAGARAL altS orf it &l Y R 1RARGE
P of 35 to40 o bymefg an aqﬁeo&? el ectro yte%%

s@§§éﬂ§fygld§n %% %bt% cHhe aqueous el ectrolyte

utiron is a to the m xed polynmer suspension at
C)% enperature not higher than the Vicat softening
erature of the enul sion polyner The aqueous

I
oSS T 0 Py o ot
S rgg Jl%t Hr %hgf S ? ér‘?ﬁe c%g?l %foi‘l?}%lymer Natex

& ‘aquedus el 82 e sol U

t er at yre hi her than t he V'cat softe n
=Fenplr ReirE<lo uF‘BS“S irRER BF e {FHANbY dhimjcea and

hernD ast i artic es f rnmed are de

ad BPReAhEat Bhec PRl B R ERPETR Rl i E e
thteheemn gl%%a }%tngg nyel}g’loorn t%m gg?mégngﬁgpens1on obtained
in the usual polymerization procedure isusedas it is. Usually,
the solids content of the emulsion polymer latex is preferably
25 to 45% by weight, more preferably 30 to 40% by weight. The
solids content of the polymer suspension is preferably 33 to
45% by weight, more preferably 35 to 40% by weight. When the
solids content of theemulsionpolymer latexor the solids content
of the polymer suspension is outside of this range, the fine
polymer particles remain in the system even after an aqueous
electrolytesolutionisadded, andasaresult, thereisatendency
to cause deterioration in productivity owing to failure to
achieve an effect of improving filterability and frequent
formation of coarse aggregated particles via the emulsion
polymer.
049
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29 to cause significant deterioration in filterability
and frequent aggregation of the polyner particles.
051 The step of adding the aqueous el ectrol yte
solution'is preferably addition of the aqueous

el ectrolyte solution to the mxed polyner suspension
under stirring because together with the enul sion

pol ymer particles, the fine inepolynerparticles for at

the &' %@ 1? & LI PAE WE I raeild Qi 1GA B ° @eor more, and a
preci

coagu ate Itated) on"the surf "ace of the
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€ suspensi on yner partl C es can
oft er fmg us@32i Eh% AUBeRUS B e Bkl ¥ieasalehti BRobRALre is
can se in the pr esent |1 nvention IS not

qﬁ hgularly limted insofar as it is an aqueous
ution of an organic acid (salt) or an inorganic
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ofﬁEFa?%%iaﬁ%#tgg%Ch' ey mm PE A
fraelqlillne]narly, and after dehydration, the water content is high.
After the solids content of the mixed polymer suspension is
adjustedintherangeof35to40%byweight, anaqueocuselectrolyte
solution is added.

050

The aqueous electrolyte solution is added to the mixed
polymer suspension at a temperature not higher than the Vicat
soft_ening temperature of the emulsion polymer. The aqueous
electrolyte solution is added preferably at a temperature not
higher than (Vicat softening temperature of the emulsion polymer
minus 10°C). When the aqueous electrolyte solution is added
at a temperature higher than the Vicat softening temperature
of the emulsion polymer, the molding thermoplastic polymer

particles formed are deformed, and after dehydration, the water

content is high, and the non-coagulated emulsion polymer remains
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iron alum aqueous solutions of inorganic acids such
as hydrochloric acid, sulfuric acid, nitric acid and
phosphoric acid, organic acids such as acetic acid
and formc acid and aqueous solutions thereof, and
aqueous solutions of organic acid salts such as
sodi um acetate, cal cium acetate, sodium formate and
cal cium formate, which can be used alone or as a

tolfiaXidd &1 Phi £ WeanOHelBEEorReH 8afin AP AHESEs y AHHFHESuent
solutions of inorganic salts such as sodlun1chlor|de
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ul fate, bariumchloride, ferrous chloride, alum num
su fate, potassium alumand iron alum can be
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05652

The aqueous electrolyte solution that can be used in the
present invention is not particularly limited insofar as it is
an aqueous solution of an organic acid (salt) or an inorganic
acid (salt) havingpropertiesbywhichthe emulsionpolymer latex
can be coagulated and aggregated. Examples thereof include
aqueous solutions of inorganic salts such as sodium chloride,
potassiumchloride, lithiumchloride, sodiumbromide, potassium
bromide, lithium bromide, potassium iodide, sodium iodide,
potassium sulfate, sodium sulfate, ammonium sulfate, ammonium
chloride, sodium nitrate, potassiumnitrate, calcium chloride,
ferrous sulfate, magnesiumsulfate, zincsulfate, copper sulfate,
barium chloride, ferrous chloride, ferric chloride, magnesium

chloride, ferric sulfate, aluminum sulfate, potassium alum and
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When the ratio of the polyner latex in the m xed

pol ynmer suspension i s high inproducing the nol ding
t hernopl astic polymer particles of the present

i nvention or when the speed of adding the aqueous
electrolyte solution is extrenely high, or when the
concentration of the aqueous electrolyte solution is
extrenely high, there may be a significant increase

irbA ¥i&&9ShedRen soaddibngn oFf ihbeganieous ielseGhicel Wi
solution. I'n this case, operation such as suitable
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el ectrolyte solution is naturally varied dependi ng
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su%ﬁll Qts' QR 5T, Q%e%%‘é%d 'cg.l%li%t&\ %%e%g‘ﬁlént s 1 W %otxlﬂ\%tte and
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in respect of uniformity of a coating of the emulsion polymer
on the surface of the suspension polymer particles, significant
reduction of the remaining fine particle polymers causing
deteriorationinfilterability, andeasinessofdisposal of waste
water.
053

The concentration of the agqueous electrolyte solution is
preferably 0.001% by weight or more, preferably 0.1% by weight
or more, more preferably 1% by weight or more. When the
concentration of the aqueous electrolyte solution is lower than
0.001% by weight, a larger amount of the aqueous electrolyte
solution should be added to coagulate particles of the emulsion
polymer, and the amount of utility used in a subsequent heat

treatment procedure tends to be enormous.
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056 When the aqueous electrolyte solution is a neutra
aqueous solution, the m xed pol ynmer suspension is
heated as such to a tenperature higher than the Vicat
softening tenperature of the enulsion polyner. The
heating tenperature is nore preferably 50 to 120C
057 When the m xed pol yner suspension is heated at a
tenperature | ower than the Vicat softening tenperature

0 &f 4t he enulsion polyner, aggregates of the enul sion
pol ynmer particles wth which the surface of the
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dense and the water content” of the nol
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earrattl%neséu% tg‘ls nSeudlt'la% Ie argajl%lo’n o%sxpei%llfvteol )éhe system may
be conducted to such an extent that the system can be maintained.
inausualagitatingstate. Theamount of theaqueouselectrolyte
solution is naturally varied depending on the ratio of the
emulsionpolymer in the mixed polymer suspension, and the aqueous
electrolyte solution may be added in such an amount or more that
the non-aggregated emulsion polymer particles are not present
after heat treatment.
0565

In the present invention, the polymer particles of low

water content cannot be obtained by ﬁerely adding the aqueous
electrolyte solution to the mixed polymer suspension. When the
aqueous electrolyte solution is an acidic aqueous solution so
that the mixed polymer suspension after granulation is acidic,
the mixed polymer suspension is neutralized with an alkali such
as sodium hydroxide and then heated to a temperature higher than

the Vicat softening temperature of the emulsion polymer. The
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The synbols are as follows: particle size distribution
of the suspension polyner particles; 0 particle size
di stribution of the nolding thernoplastic polyner
particles; D particle size distribution of aggregated
particles of only the enulsion polyner; 1: suspension
pol ynmer particle; and 2: nolding thernoplastic pol yner
particle. 060 Best Mdde for Carrying Qut the

hebfvedt tempEeaeuraf tief mdree pregeenlb 1NV @ilda®n sc¥tening
described in nore detail by reference to the

teﬁ%@?ﬁk%%e Rugeghe present invention is not limted to
Exanpl es. Evaluation of the filterability of the

gg ged polymer suspension obtained in the Exanples and
nparative Exanples, evaluation of the color of a

wast ¢ fehl Eﬂéaéguegﬁgrgl%f S‘){}:'r?ee&f)lutt_i?ﬁ 304 Mgﬁf:ral agueous

partl C e conponents an ment o e wat er

soﬁ%%%‘i’lt, ?B{eﬁgwgﬁgyﬁefﬁn% é’i%é ter‘ia&% t@ﬁcgé diioh to a
te\ﬁ?)%l}g% elgh%gﬁleﬂfd&ﬁ@h%n{fl ?9%0%0 Hﬁ'}gﬂ@e@e?&thgg of the

r “suspensi on obtai ne anpl es "and
T BN R R T T
50t q__% f1%|o|°8‘f\’i ng criteria:

057

When the mixed polymer suspension is heated at a
temperature lower than the Vicat softening temperature of the
emulsion polymer, aggregates of the emulsion polymer particles
with which the surface of the suspension polymer particles was
coated are not made dense, and the water content of the molding
thermoplastic polymer particles is not reduced.
05658

The mixed polymer suspension is subjected to solid/liquid
separation, whereby themolding thermoplasticpolymer particles
are recovered. In solid/liquid separation, dehydration and
drying can be carried out in a usual manner. The molding
thermoplastic polymer particles of the present invention are
thereby obtained.
059
Brief Description of the Drawings

f‘ig. 1 is a graph showing particle distribution.

33



O: Amjority of water was filtered within 10 seconds.
A 10 to 60 seconds were required. x: 60 or nore
seconds were required. (Color of waste filtrate) Wen
500 g (solids content about 30 wei ght-16) of the m xed
pol ynmer suspensi on obtained in the Exanpl es and
Conparative Exanples was filtered under suction with
an aspirator, the color of the waste filtrate was

eval pagedy Wd iy e rogkagneyss Uﬁfjeého%ﬂ?gftﬂ'ié Q¥rHdice state
criteria: 0: Transparent. A: Slight turbid. x:

of F 10 fl s 13K B ym e%ga&i@@egeﬁd oifdinRy PALYABblastic

particle conponents) When 500 g (solids content about

po§ vé@' th:%@Lc%st B%tema@e m%seaamgugpeeétsgece%aus}ed
t he™ Exanpl es and Con'paratlve Exanpl es was

ZSC AL é%mggqgsa Fgc ggggggtant was coIIected from

t he susp I on an I'n a hot-air C|rculat|ng
OOC f 12 h t t .
ﬂm%rfc%ﬁf%ﬁ?lg%f APPRELEr YRR O hat bF P B RONpOR R SL Ve
Jdete ghned fromthe follow ng equation 35 Content of

i'ne~pol'ymer particle conponents (% (/W) xl GO

Mhereln ht , of t e superpat ant before
O T hee et 200t F e LT HE bkPbHEE aFRer Tal g1, CBegroBlastic

polymer particles;

B particle size distribution of aggregated particles of only
the emulsion polymer;

1: suspension polymer particle; and

2: molding thermoplastic polymer particle.

060

Best Mode for Carrying Out the Invention

Hereinafter, the present invention is described in more
detail by reference to the Examples, but the present invention
is not limited to the Examples.

Evaluation of the filterability of the mixed polymer
suspension obtained in the Examples and Comparative Examples,
evaluation of the color of a waste filtrate, quantification of
fine polymer particle components and measurement of the water
content after dehydration were carried out according to.the
following methods.

061

(Filterability)
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(Measurenment of water content after dehydration) 500g
(solids content about 30 weight% of them xedpol yner
suspensi on obtained in the Exanples and Conparative
Exanples was filtered under suction with an
aspirator, and then the dehydrated resin was
recovered and placed in a hot-air circulating drying
oven at 100C for 12 hours to evaporate water. The

wat eheant @ity akbeidgedvriiaiid abot@s3 daleigHdwd offl efie mixed
the foll owi ng equation: Water content after

Qr%hl?@n@%bn—ob&@%hedVﬂ}{VWk% D d%r%h@.Wme&ratlve
y

e weight of the resin just after de ration and

ExQ%EQ"e% era)é' 79,1 taRd dWhnige E%c%'o@lh%&fh ta'?le ars’iﬁ'r%ti‘ﬂcrt €khe
rylng The parts and % used in the Exanples and

QE%GQEEH% wg§a@9%§%a%%63ﬁn5%rp%%ksf@ﬁf@@ﬁﬂg AN i .

wei ght respectively. 064 (Measurenent of “surface

d[ﬁ%jghweo%%%g@% l,agr ﬁgkggtedcwe%meégp% 'o%'d%st

a|n anpl'es an nparative

""958 ol 980' £0b8a8 jlded. shegh of about 1 mm i :

thlckness hestirt ace hargness of the resulting
.nv%ged sheet was %éasu red w hore D surface

n85s"RETeP TCP isu?]é‘ﬁeﬁ?q‘d%ra ass transition
4ﬁi eQQ?{g%Ee EQ% @ ass transition tenmperature of

€ suspensi on po yner partlcles obtained in the

i ncp@glsn nSBgt% ng tﬁlrélg%?elg bo%t""i‘ﬁ "F]elag%stw)e S tn8hixed

ﬂé%%%rentlal %e%pnln ial ﬂna% E&pscazoc c c
af‘tulﬁpedlso)? §e| nslh ogyo &1(3 omparative
Examples was filtered under suctionwithan as_p:.rator, the color
of the waste filtrate was evaluated with the naked eye under
the following criteria:

O: Transparent.

A: Slight turbid.

x: Significant turbid.

062

(Content of fine polymer particle components)

When 500 g (solids content about 30 weight%) of the mixed
polymer suspension obtained in the Examples and Comparative
Examples was left at 25°C for 24 hours, 10 g supernatant was
collected fromthe suspensionandplacedinahot-air circulating
drying oven at 100°C for 12 hours to evaporate water. The content
of fine polymer particle components was determined from the

following equation:
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065 (Measurenent of Vicat softening tenperature) The
Vi cat softening tenperature of the enul sion pol yner
obtai ned in the Exanpl es and Conparative Exanpl es was
nmeasured according to JIS K7206 (A-50 net hod)
(Measurenment of volunme average particle dianmeter) (1)
For the enul sion polyners in exanple 1, 6 and 7, the
average particle dianeters were determ ned using the

COﬁEleh*Er éf | O € Wigmd12$Rd AR 1idh @oMBbHHEt@V ?i fO€ (w2 / W1 )x100

particle dianeters whichwas prepared prel |n1nary

whike ihuRDi i kheRENGHE VWS £ h:HéS %u%%rﬁﬁ%&hﬁ:%e?@?é Qi'F}Fﬁ{g, and
U- 2000nade by Hitachi, Ltd nmvavel ength | ght

Wzsg?tggglgglghgogghgg Qg&ggeter (1) For the emnul sion

yners in~exanple 1, and 7, the volunme average
agticle dianmeters were determned with use of
pectro- photonmeter U 2000 made by Hitachi Ltd., 546 nm

(I\’I}%’%.\é%relm%ﬁ@ %f' LARE S %%tntt%“ NQ F3R50 rd*%;n%r%*l‘lt ter.

base e calibratron curve which

o> Bl nglfﬁgl bALAAYaY t%@%e&ﬁé@%?'éfytﬂm 098a dhmer

Susus SﬁzlonSIgEIg?oxnergfsée rtlcl eac B 1
sxampre” Ogl ﬁrlrélegver age par?mli% ‘?ﬁg:omrpe &t 1Ves Xamp-€s
M t FRA- SYRSC_nmad NI.KKI_S
R bl g £ **’o@él”%é% re © e o
W St i Wi LS
aeTIsRER R a T e BRI R AR AARE

sol ution
circulatingdrying oven at 100°C for 12 hours to evaporate water.

The water content after dehydration was determined from the
following equation:

Water content after dehydration (%) = [(Ww - Wd)/wWd]x1l00
wherein Ww is the weight of the resin just after dehydration
and before drying, and Wd is the weight of the resinafter drying.

The parts and % used in the Examples and Comparative
Examples refer to parts by weight and % by weight respectively.
064
(Measurement of surface hardness)

The molding thermoplastic polymer particles obtained in
the Examples and Comparative Examples were molded into a molded
sheet of about 1 mm in thickness. The surface hardness of the
resulting molded sheet was measured with a Shore D surface
hardness meter.

(Measurement of glass transition temperature)
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(m xture of equal anmounts of KH 20 and GH 20

manuf actured by N ppon Synthetic Chem cal I|ndustry
Co., Ltd.) and then the interior purged with
nitrogen. 100 parts of a nmonomer nethyl nethacryl ate
containing 0.5 part of lauroyl peroxide, 0.5 part of
benzoyl peroxide and 0.2 part of t-dodecyl nercaptan
di ssolved therein was added thereto, and the

agi t @hk e agReekh 941 ¢ 1tn ‘e‘éﬂnﬁé?étuiﬁ@%f&%é@ﬁ@ﬁeﬁé@@nb@ity'mer

the particle dianmeter of the nononer dispersion

pa?ﬁ@@'ﬂﬁs%ir?&@i@ tHOex8abl 8L addech@Rata I Bkafbles was

e mxture was increased stepw se such that the

e 5 RS OB B, IR TOLef

ours, f or

di‘f‘f@leﬁs:gatlh % CB.%'M.%? ic%.ial.lbirgﬁllet e#‘{iq 353%@2 2P %laﬁg?'é\g 56}03:\%/518 by

suspension having & polyner solids content

Seg&gpgggghingg verage ???}20|e di aneter of the

Uspensi on polFymer pdr s was 140 m 067 A reactor
()gq i pped with a stirrer was charged with 220 parts of
efoni zed water, 0.3 part of boric acid, 0.03 part of

di b ..0.09 . _of di N | I
R TER 6T Yie Y, Porbaning SPRRABSI T oxyl at o,

0. 00 { [ 3 t hyl di ' et el at

0 BBt o8l SO g SRR, B PELELCPREEL AL e
ohEeEd 1B R LITRIGE S G FESPEORE T AT e

25 parts of nethyl nethacryl ate, 8. 1 part of allyl
GRSy (Lt eTIé?nd%@.of PRFPOOREENOBY it yI hydr oper oxi de

was i ntroduced thereto in one portion

d th
(NSGSHEMERE o Ao GV SPRol A7 (e & SHATRESE ) ( 75%

f the m i
(1(3 For the é(r%g{s?ig)\gspoaldyqneedrscggt Ingrg}gfleyl ,oé/%rnd 7, the average

particle diameters were determined using the calibration curve
based on the volume average particle diameters whichwas prepared
preliminary by the turbidity method with use of
Spectro-photometerU-2000madebyHitachi,Ltd, 546 nmwave length
light scattering absorbing photometer.

(1) For the emulsion polymers in example 1,6 and 7, the volume
average particle diameters were determined with use of
Spectro-photometer U-2000 made by Hitachi Ltd., 546 nm wave
length light scattering absorbing photometer. This method is
based on the calibration curve which was prepared preliminary
by the turbidity meth.od.

(2) For suspension polymer particles and suspension-emulsion

polymer particles in each example, volume average particle
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1 hour. After this addition, the m xture was kept at
the sane tenperature for 2 hours to conplete the

pol ynmeri zation. Meanwhile, 0.2 part by wei ght of

sodi um N-1 aur oyl sarcosi nate was added thereto. The
average particle dianeter of the polyner particles in
the resulting innernost |ayer crosslinked nethacrylic
pol ymer |atex was 1600 A (as determned by utilizing

dié&%fer%?étﬁééggré& ﬁy"i@l"@}fﬂ%%oﬁmﬂ S ad AR SIE\T'%%KISO

egree o conversion into amount of the
f d t he charged nononmer x 100)

Comg§3889gﬂsﬁﬂﬁahg ggﬁl ing crosslinked nmethacrylic

()E #yner | atex was maintained at 80C in a nitrogen
tream 0. 1 part by weight of potassium persulfate

e adged thereto, and then a nononer m xture of 41
8 9 y weight of n-butyl acrylate 9 parts by

.and . 1, ht_ of .al |yl .
ot ikordrstoh Bt 18R Ut e 1
068 1 t, of 1
oiad Stdedonided BUrne ot Jor T ASIeHlEd e oo
t dded, 0.05 39 f
(TS Gl EHEY) FRPUTRAC B T A "R Omegt Y

hour to conplete t he pol%nerlzatlon. The ayer age
Nippep SyBtiesdet SR8 e P@y@tﬁyngopm el w&? 2§6‘GnAthe
and the degree of conversion_into the o
n@@%l%PPégﬁﬁemF’ésf&&’i#%elPubB@ro ﬁélrﬁeg t“@é‘%%f methyl
kept at 80C, 0.02 pa ght. of patassi um
nefbesiriate Wﬁ§t§élﬂéﬂgt%e'¥ éﬁat %dl%wlapeﬁp%ﬂeﬁe Q)f5 part
24 parts by weight of nethg met hacrylate, 1 part
Ofv@rg?ﬁyjopeﬁoﬁati?lan&&y?ﬁﬁé &rﬁdttfioqe‘ﬁié% l"‘eB?a P@I@tlsﬁfOlVEd
tﬁéégﬁgﬁggaddedthereto,andtheagltatlonspeaiofthestlrrer

was adjusted such that the particle diameter of the monomer

dispersion became about 250 um. Thereafter, the temperature

of the mixture was increased stepwise such that the mixture was
heated at 60°C for 2 hours, at 70°C for 2 hours, at 80°C for 2
hours and at 90°C for 1 hour to complete the polymerization,
whereby a polymer suspension having a polymer solids content
of 38% was prepared. The average particle diameter of the
suspension polymer particles was 140 pm.
067

A reactor equipped with a stirrer was charged with 220
parts of deionized water, 0.3 part of boric acid, 0.03 part of
sodium carbonate, 0.09 part of sodium N-lauroylsarcosinate 0.09

part of sodium formaldehydesulfoxylate, 0.006 part of sodium
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mer capt an was added thereto continuously over 1 hour.
After the nononer m xture was added, the m xture was
kept for 1 hour to give an enulsion graft copol yner
|atex (B) having a nmulti layer structure with an
average particle dianeter of 0.25 mand a Vicat
softening tenperature of 90C. The solids content of
the polynmer latex (B) was 31% by wei ght. 069 After

et 200 epRdian(ineitieds-aceriraitle HHA pAiod) pafrtt e FrHwRIs
suspensi on thus obtai ned were adjusted to 60C, 32

suR &t Ec% 189, ' d%ha (E?{B%ne Q.rﬁ:%rxtl%r QLf ?ﬁ@%&ilvﬁ.tﬁ{] rﬁrtﬂf&gen

copol yner | at ex 6 parts of queous

f o%.q fb%tl%gs %e%tt'e% S es0) °@d d 9’95 4 rop Vg S‘rﬁon&ﬂei‘ kHu'f.sxture

er to t he pol ymer suspensi 6n under stirring

col8IRAHPLE s JNGa POL WEBhe SHF PG %tggag é%gg??ggﬂlyl

eatlng to 90C under stirting an en su
: | .
e SO0, T 0y BB 5o

RS HARSP L) O 0 SR S8 o,
criandadlieat B RObR ni T el S bRl LS bver
Bro o2 p;':: VL kaeﬁ»;?ag"%e
BT 2L ST DS B by
BNt e R E A TR .
was adgg!ilﬁlteerdet%UCh ngvetraege particle diameter of the polymer
particles in the resulting innermost layer crosslinked
methacrylic polymer latex was 1600 A (as determined by utilizing
light scattering at a wavelength of 546 nm) , and the degree of
conversion into the polymer (amount of the formed polymer/amount
of the charged monomer x 100) was 98%. While the resulting
crosslinked methacrylic polymer latex was maintained at 80°C
in a nitrogen stream, 0.1 part by weight of potassium persulfate
was added thereto, and then a monomer mixture of 41 parts by
weight of n-butyl acrylate, 9 parts by weight of styrene and
1 part by weight of allyl methacrylate was added thereto
continuously over 5 hours.
0638

Meanwhile, 0.1 part of potassium oleate was added thereto in

3 divided portions. After the monomer mixture was added, 0.05
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particle dianeter of the nononer dispersion becane
about 250 m Thereafter, the tenperature of the

m xture was increased stepwi se such that the m xture
was heated at 60C for 2 hours, at 70C for 2 hours, at
80C for 2 hours and at 90C for 1 hour to conplete the
pol yneri zati on, whereby a pol yner suspension having a
pol ynmer solids content of 3896 was prepared. The

pa@¥Ehp0fe i PRt b £l Both s8Bhe pef sl tssReN e Pehgreto and
particles was 130 Cm 071 An enul sion graft

kepOPEbY MBI hbat eXo (EdmpBSt O taRar, riAlf SHE MRN8 erage
gs in Exanple 1. Aft%?éZGS pargtﬁgly(ngaol ids content 100 g

paE‘%&EiE M ahdCe PAY ¥Rl réHﬁP@Dﬁggibiﬁﬁ& QRlAbABE AR the
adjusted to 60C, 32 parts (soli content 10 parts)

de%%eEtheEBh%eQE185aflht6°EﬂEyBS'iy4né§:e%a%B)99and v&l@ dPé'“Eﬁ'e

15% aqueous sodi um sul fate sdl uti on were ad

regug 1n§trubﬂe f)cﬁiy?n?%%rlé )EQ\% %le r 5585’8”% ¥ Ipgrt by

ITTTRg. erea po yner suspens

we ith8§t %Qéfﬁmb% FSQ}FQQe 9¥a%éﬁ‘d§{e13%ﬂé “a'ik% Wdn 4

en sub | qU| separ at'

mi k@' NGt 5‘2%29%9%%%@&% 3 RUeHA | Gt a%712 ?&%”p'l part

reactor rrre vvas C
bylv?esl ar% tg/e.ll ?% tnec{ ek ar% Barwtes %f gf/%-dodecyl
aqu FonY —Cm Xt Ut e o equa n
KH—2 and %}Léa fac uredé)l on S nt{r:
meghaRal YPRRGary Ceretpdcymree P HEEY (e Pt BFter
th%h%o£8%g£q{1x€hf%”¢£ ggdeg néﬁécﬁﬁikure was Egpt for 1 hour
togiveanemulsion graftcopolymerlatex (B) havingamultilayer

structure with an average particle diameter of 0.25 um and a

Vicat softening temperature of 90°C. The solids content of the

polymer latex (B) was 31% by weight.
069

After 265 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 32 parts (solids
content 10 parts) of the emulsion graft copolymer latex (B) and
6 parts of 15% aqueous sodiumsulfate solutionwere added dropwise
in this order to the polymer suspension under stirring.
Thereafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjected to solid/liquid
separation to give molding thermoplastic polymer particles.
070

Example 2
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m xture of 70 parts of nethyl nethacrylate and 30
parts of butyl acrylate containing 0.5 part of

| auroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part of t-dodecyl mercaptan dissolved therein was
added thereto, and the agitation speed of the stirrer
was adj usted such that the particle dianeter of the
nmononer di spersi on becane about 250 m Thereafter,

the tereaictios equabplewitkt Hr 8t \BsekNGA SRS SEEPWM S8 153
such that the m'xture was heated at 60C for 2 hours,

pait ' B€ dordi 2RIt el a9 G sl Pares JOUE SR AL PPRGI Rt ion

1 hour to conplete the polynerization, Wwhereby a

(fPUNRS SHUSRERS ARNRAVING FaxRObY TBHqSEl L 8§ rf%a?r‘l‘&fé%%txtliﬁéed by

38% was prepared. The average particle di aneter _
NSSRF ISR ERLagas Fhastes U0 PR S Blrcea
BN R, EACh by, (AL R0 Pan (501 Winy)

o PSP, S B T YBRS LS Bty B0 5 e
oL BT gk REah e SRt et YRR S e
of RSB e SHSRELS O HIYED SILLLL G TSR B ane
SRS 5t e Lap gt e S e 0. 30 AL, cne
pfra{ { cI: fel ecfi' ame0t7<=f1r %&ar{rﬂlee mgnomer dispersion became about 250
pm. Thereafter, the temperature of the mixture was increased
stepwise such that the mixture was heated at 60°C for 2 hours,
at 70°C for 2 hours, at 80°C for 2 hours and at 90°C for 1 hour
to complete the polymerization, whereby a polymer suspension
havinga;xﬂymersolidscontentof38%wasprepared. The average
particle diameter of the suspension polymer particles was 130
pm.
071

An emulsion graft copolymer latex (B) was prepared in
the same manner as in Example 1.

After 265 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 32 parts (solids
content 10 parts) of the emulsion graft copolymer latex (B) and

6 parts of 15% agqueous sodiumsulfate solutionwere addeddropwise

in this order to the polymer suspension under stirring.

41



A reactor equipped with a stirrer was charged with 156
parts of deionized water and 15 parts of 301 aqueous
PVA solution (mxture of equal anounts of KH 20 and
GH 20 manufactured by N ppon Synthetic Chem ca

I ndustry Co., Ltd.) and then the interior of the
reactor is purged with nitrogen. A nononer m xture of
75 parts of nethyl nethacrylate and 25 parts of butyl

Th@%)ﬁ'f%‘é% CORE @ik OsBspahk 1BB WS hwk - E%Ea@&'e@heby ®eting
part of benzoyl "peroxide and 0.2 part of t-dodecyl
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i Xture was heated at 60C for 2 hours, at 70C for 2
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ofplTet’e the pol yneri zati on, 43 wher eby a pol ynmer
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acrylate containing 0.5 part of lauroyl peroxide, 0.5 part of

-benzoyl peroxide and 0.2 part of t-dodecyl mercaptan dissolved
therein was added thereto, and the agitation speed of the stirrer
was adjusted such that the particle diameter of the mortomer
dispersion became about 250 um. Thereafter, the temperature
of the mixture was increased stepwise such that the mixture was
heated at 60°C for 2 hours, at 70°C for 2 hours, at 80°C for 2
hours and at 90°C for 1 hour to complete the polymerization,
whereby a polymer suspension having a polymer solids content
of 38% was prepared. The average particle diameter of the
suspension polymer particles was 140 um.
073

Emulsion graft-copolymer latex (B) was prepared in the same

manner as in Example 1.
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to 90C under stirring and then subjected to
solid/liquid separation to give nolding thernoplastic
pol ymer particles. 076 Exanple 5 A reactor equi pped
with a stirrer was charged with 147 parts of
dei oni zed water and 15 parts of 3 % aqueous PVA
solution (m xture of equal anobunts of KH 20 and GH 20
manuf actured by N ppon Synthetic Chemical |ndustry
Co. ,nkEtdr) 2epdpaien (Belitbt ebheenef 1bbepaeasy 0bfi She
purged with nitrogen. A nononer mxture of 75 parts
su8pefBl Byl pAB{Haer ¥ gp&naNen 2EhPardist Lindtdre 3@ to
containing 0.5 part of |auroyl perOX|de 0.5 part of
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gogtent 100 parts) of the suspension polyner.
uspensi on thus obtai ned were adjusted to

Example 4

A reactor equipped with a stirrer was charged with 156
parts of deionized water and 15 parts of 3% aqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the
interior of the reactor is purged with nitrogen. A monomer
mixture of 75 parts of methyl methacrylate and 25 parts of butyl
acrylate containing 0.5 part of lauroyl peroxide, 0.5 part of
benzoyl peroxide and 0.2 part of t-dodecyl mercaptan dissolved
therein was added thereto, and the agitation speed of the stirrer
was adjusted such that the particle diameter of the monomer
dispersion became about 250 um. Thereafter, the temperature
of the mixture was increased stepwise such that the mixture was
heated at 60°C for 2 hours, at 70°C for 2 hours, at 80°C for 2

hours and at 90°C for 1 hour to complete the polymerization,

43



60C, 69 parts (solids content 21 parts) of the

emul sion graft copolyner latex (B) and 6 parts of 15%
aqueous sodium sul fate solution were added dropw se
in this order to the polynmer suspension under
stirring. Thereafter, the polyner suspension was
heat-treated by heating to 90C under stirring and then
subjected to solid/liquid separation to give nol ding

whte%‘b?grg.l g%&%eEOEME?%nBQBB! B488ng W So FXP! £ 61 ¢ content

reac qui pped w a stirrer was charged wth 156

ofg@”%sv&fs %@ﬁ%(:é%q V‘@h@"?%gagé g&%&%% g%ﬂ@gg?uég the

solutio m xture of equ nounts of K an

G+ 20 .manuf act ured hy . 45 The N.ppon Synthetic
SUBRERTOAT. HAYEEry BT C AP Fand Shef hexed i nt er or
Oﬁﬁﬁthe reactor is purged with nitrogen. A nononer

ture of 75 parts of nmethyl methacrylate and 25
part s of. but
I a

| | ,nipg Q. £
A 2 ahrae ot yReE THOUD T o pERBRFE e same
0.2 t .of t-d | t di lved th [
Mg e ESATRIE te agi (ati on Speed of the Stirrer

was j ust such that .the particl i anet e he
monomhCek e B dtksh (BerafE SAtLeataathal s the Polymer
the tenperature of the mxture was increased stepw se
susReNSIRR thne dhtained wage abass@dato 69CCH o6 PakbErSolids
at 70C for 2 hours, at 80C for 2 _hours and at 90C for
Conbfdth St BRELFDIN éhﬂw@mﬁgﬁrﬁﬂrﬁ%‘? Gﬁpowrehﬁtﬁx (B) and
pol ymer. suspensi on having a polynmer solids content of |
6 @a;r/g SRS IS FRELINT At Py aRepeegdnqryise

. suspensi_on polgner particles was 130 m | L
inthis order to the suspensionpolymer suspensionunder stirring.

Thereafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjected to solid/liquid
separation to give molding thermoplastic polymer particles.
076
Example 5

A reactor equipped with a stirrer was charged with 147
parts of deionized water and 15 parts of 3% aqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the
interior of the reactor is purged with nitrogen. A monomer
mixture of 75 parts of methyl methacrylate and 25 parts of butyl
acrylate containing 0.5 part of lauroyl peroxide, 0.5 part of
benzoyl peroxide and 0.2 part of t-dodecyl mercaptan dissolved

therein was added thereto, and the agitation speed of the stirrer
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079 A reactor equipped with a stirrer was charged wth
250 parts of water, 0.04 part of sodiumoleate, O.
002 part of ferrous sulfate (FeSO4.7H20) , 0.008 part
of EDTA2Na and 0 .2 part of sodium

f or mal dehydesul f oxyl ate, then the interior of the
reactor is purged with nitrogen, and heated to 50C.
10 % by meight of a mxture of 100 parts of butyl

wa%C Ij@ts%e gf?'ﬁ’xt t@fataglh)élﬂga%tlgﬁg ﬁll%.tn'%t@id OQ %h%aHonomer

cunene roper oxi s ad t hereto. hour

dlwg %ggeggeéa e Lemginder (50 el "@brg%,;gke Uit ure

continuously over 5 hours.
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€ m Xture _ ueous potassi um stear
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atex, 0.002 part_of _ferrous sulfate .
g039%0210’ E9rA2RECafiyeH29E Barticor §aawsﬁ?r of the
fornaldehydesulfoxylate then introduced into a

SUSPENSGOTe R IMEF Watt if1es Mg 13hdMnterior of the
reactor is purged mnth nitrogen, and heated to 70C. A

i Xed solution of 23 parts of methyl nethacrylate, 2
parts of butyl acrylate_ and 0.1 part of cunene
hydr§B%¥Q%hQ$e9W§§ta&G@&1¥W€Fe%6tGVeKBé WaBUPEePaRA in the
then subjected to supplenentary polynerization for 1

SHRSUMATBREF P aft SRIA™RIGh Igr af t  copol yner | atex (A)

haVIn%ter 259 i
parts (solids content 100 parts) of the

suspension polymer suspension thus obtained were adjusted to
60°C, 69 parts (solids content 21 parts) of the emulsion graft
copolymer latex (B) and 6 parts of 15% aqueous sodium sulfate
solution were added dropwise in this order to the polymer
suspension under stirring. Thereafter, the polymer suspension
was heat-treated by heating to 90°C under stirring and then
subjected to solid/liquid separation to give molding
thermoplastic polymer particles.
078
Example 6

A reactor equipped with a stirrer was charged with 156
parts of deionized water and 15 parts of 3% aqueous PVA solution

(mixture of equal amounts of KH-20 and GH-20 manufactured by
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average particle dianeter of 0.2 m The solids content
of the enulsion graft copolyner latex (A was 33% by
wei ght. The Vicat softening tenperature was 60C. 081
After 268 parts (solids content 100 parts) of pol yner
suspensi on thus obtai ned were adjusted to 50C, 30
parts (solids content 10 parts) of the enul sion graft
copolyrmer latex (A) and 6 parts of 15 o aqueous

ThEQGip13B 18 B?ﬁ@hét&@'dﬂénﬁr&é’@ Fe3addedtOPW.EE. ) idhd Bhén hexed
order to the polymer suspension under stirring.
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heating 47 to 90C under Stirring and then subjected
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becane about 250 m Thereafter, the tenperature

hegfr@dhpkt §PEC vERY 120 biodESed ast dIVF SEP% (Z ROMT& taﬁe80°c for 2

m xt ure was . .
hours and at 90°C for 1 hour to complete the polymerization,

whereby a polymer suspension having a polymer solids content
of 37% was prepared. The average particle diameter of the
suspension polymer particles was 130 pm.
079

A reactor equipped with a stirrer was charged with 250
parts of water, 0.04 part of sodiumoleate, 0.002 part of ferrous
sulfate (FeS0,-7H;0), 0.008 part of EDTA-2Na and 0.2 part of sodium
formaldehydesulfoxylate, then the interior of the reactor is
purged with nitrogen, and heated to 50°C. 10 % by weight of
a mixture of 100 parts of butyl acrylate, 1 part of allyl
methacrylate and 0.2 part of cumene hydropéroxide was added
thereto. 1 hour thereafter, the remainder (90 weight%) of the

mixture was added continuously over 5 hours.

080
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heated at 60C for 2 hours, at 70C for 2 hours, at 80C
for 2 hours and at 90C for 1 hour to conplete the

pol ynmeri zati on, whereby a pol yner suspension having a
pol ynmer solids content of 37% was prepared. The
average particle dianeter of the suspension polyner
particles was 130 m 083 A reactor equipped with a
stirrer was charged with 200 parts of deionized

S i}%@%?%gghuggywiogh SR 1yg;¢i; Q) tc%’f SHb %ﬁ%ﬁ&d&?ﬁgﬁ@ thixture,

pot assi um persul tTate, an
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el ng nmononmer m xture
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par acry hereto ~over 4

hours, a the_m xt.ure was heated .for .1 _hour under

e A e e g Bt S & SO e AR et giom degree
substantially. Thereafter, g nonomer i xture

ofc GRS sBPNG VS BE B dAnetezc Af fi-dBamd §nfaft glass
of methyl nethacrylate was added thereto over 1 hour

LTARG HHOR SEMPREAEE A £ B5Chout et $5T PILEYi (RPiads
an enul sion graft_caqpol yner. I atex, (C) having an

o ey AR LE] COF i 11t S FUohEkndabe Ry A 002 part of
softening tenperature of 90C. The solids content of

feprousnensfake pdiaffar 1H280 i of- §F APELEPD IBHTEY 2Ne angk0 (Epart
was 37% by weight. 084 After 271 parts ,(solids content

of] GE4IAM SPTR IRERFHEOFE SenSHER (I ABCHdto 2

were adjusted to 70C, 27 parts (solids content 10
refaey) SOMiPREde WS nSHLAFET cobot yIREF WP Bheafpactor

6 parts of 15% aqueous sodi um sul fate solution were
isapyegedopikBenitrogen, and heated to 70°C. A mixed solution

of 23 parts of methyl methacrylate, 2 parts of butyl acrylate
and 0.1 part of cumene hydroperoxide was added thereto over 3
hours, and then subjected to supplementary polymerization for
1 hour to give an emulsion graft copolymer latex (A) having an
average particle diameter of 0.2 um. The solids content of the
emulsion graft copolyme'r latex (A) was 33% by weight. The Vicat
softening temperature was 60°C.

081

After 268 parts (solids content 100 parts) of polymer

suspension thus obtained were adjusted to 50°C, 30 parts (solids

content 10 parts) of the emulsion graft copolymer latex (A) and
6 parts of 15% agueous sodiumsulfate solutionwere added dropwise
in this order to the polymer suspension under stirring.

Thereafter, the polymer suspension was heat-treated by heating
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in this order to the pol yner suspensi on under
stirring. Thereafter, the polynmer suspension was
heat-treated by heating to 95C under stirring and
then subjected to solid/liquid separation to give
nol di ng thernopl astic polynmer particles. 085 Exanple
8 A reactor equipped with a stirrer was charged wth
170 parts of deionized water and 15 parts of 3-06

o ot ' of |
e eo0 Sndr G FobEELRH Al PR SO BB R F1hia
C q " _ . . ;
o<GREBGRL RV siRoul Sk BB d e P e
O%fzmst hyl methacrylate and 25 parts of butyl acrylate
containing 0.5 part of |auroyl peroxide, 0.5 part of

l, peroxide and 0.2 part of t-dodecyl nercaptan
Ex%ﬁgéb Jed therein was added thereto, and the

itati d of _th t] dj t t.nat
o B e BE bR P R S g 1 156
t Q m. Th ft t f th .
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heated at 60C f 2 t 70C f 2 h , at
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. aver.age pa&%%gle di aneter of the suspensi on pol yner
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latex (B) was grepared in the sanme manner _as in .
m% @f 775 parts of methyl methacrylate and 25 parts of butyl

acrylate containing 0.5 part of lauroyl peroxide, 0.5 part of
benzoyl peroxide and 0.2 part of t-dodecyl mercaptan dissolved
thereinwas added thereto, and the agitation speed of the stirrer
was adjusted such that the particle diameter of the monomer
dispersion became about 250 um. Thereafter, the temperature
of the mixture was increased stepwise such that the mixture was
heated at 60°C for 2 hours, at 70°C for 2 hours, at 80°C for 2
hours and at 90°C for 1 hour to complete the polymerization,
whereby a polymer suspension having a polymer solids content
of 37% was prepared. The average particle diameter of the
suspension polymer particles was 130 um.
083

A reactor equipped with a stirrer was charged with 200
parts of deionizedwater, 1 part of sodiumdioctylsulfosuccinate

and 0.03 part of potassium persulfate, and then the interior
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After 282 parts (solids content 100 parts) of the

pol ynmer suspension thus obtained were adjusted to

60C, 32 parts (solids content 10 parts) of the

emul sion graft copolyner latex (B) and 6 parts of 15%
aqueous sodium sul fate sol ution were added dropw se

in this order to the pol yner suspension under

stirring. Thereafter, the pol yner suspension was

of Naat reheabed Hyubealiwikh he t28geuNdes1 Sdudd byl heated

then subjected to solid/liquid 50 separation to give
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RbHFe Clabs

an AU RO AT P o e VORI Py AYCHdET $arEcle
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084

After 271 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 70°C, 27 parts (solids
content 10 parts) of the emulsion graft copolymer latex (C) and
6 partsof 15% agqueous sodiumsulfate solutionwere added dropwise
in this order to the polymer suspension under stirring.
Thereafter, the polymer suspension was heat-treated by heating
to 95°C under stirring and then subjected to solid/liquid
separation to give molding thermoplastic polymer particles.
085
Example 8

A reactor equipped with a stirrer was charged with 170

parts of deionized water and 15 parts of 3% aqueous PVA solution

49



.
Ay

was 130 m 088 Enul sion graft-copolyner |atex (B) was
prepared in the sane manner as in Exanple 1. After
243 parts (solids content 100 parts) of the polymer
suspensi on thus obtai ned were adjusted to 60C, 32
parts (solids 51 content 10 parts) of the enul sion
graft copolyner latex (B) and 6 parts of 150-0
aqueous sodium sul fate sol ution were added dropw se

(miiBtUeS o8r B&l1al 0ahBBnEHSHENRI 00 ROLY MBI - AU SRENH LXtured by
under stirring. Thereafter, the polyner suspension
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was adj usted such that the particle dianeter of, the
=DRBRORED BRspcF i TR Hetand Do lbGIPCEBG URe Phet BarTFCuTe was

. the tenperature of the mxture was increased stepw se
10Gr&R BLERWLRP R TR DS RBStRKIrSuestgpated at 60°C for

2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a polymer
suspension having a polymer solids content of 36% was prepared.
The averageparticlediameter of the suspensionpolymerparticles
was 130 pum.

086

An emulsion graft copolymer latex (B) was prepared in
the same manner as in Example 1.

After 282 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 32 parts (solids
content 10 parts) of the emulsion graft copolymer latex (B) and
6 parts of 15% aqueous sodiumsulfate solutionwere addeddropwise
in this order to the polymer suspension under stirring.

Thereafter, the polymer suspension was heat-treated by heating

to 90°C under stirring and then subjected to solid/liquid
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2 hours, at 70C for 2 hours, at 80C for 2 hours and at
90C for 1 hour to conplete the polynerization,
whereby a pol ymer suspension having a pol yner solids
content of 38% was prepared. The averageparticle

di aneter of the suspens ion polyner particles was 140
m 52 090 An enul sion graft copolyner |latex (B) was
prepared in the same nmanner as in Exanple 1. After

se§§§a9§6h5tGSQHVQSmQQBEEQttﬁ@QmBE&b%ii@fpbm9mer particles.
suspensi on pol ynmer suspension thus obtained were
o 8drusted to 60C, 32 parts (solids content 10 parts)
of the emul sion graft copolyner latex (B) and 6 parts
Eng j1a%aqueous sodium sul fate solution were added
rgpmﬁse in this order to the polyner suspension
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0.2 part of t-dodecyl mercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted
such that the particle diameter of the monomer dispersion became
about 250 pum. Thereafter, the temperature of the mixture was
increased stepwise such that the mixture was heated at 60°C for
2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a polymer
suspension having a polymer solids content of 41% was prepared.
The averageparticlediameterof the suspensionpolymer particles
was 130 um.

088
Emulsion graft-copolymer latex (B) was prepared in the
same manner as in Example 1.

After 243 parts (solids content 100 parts) of the polymer

suspension thus obtained were adjusted to 60°C, 32 parts (solids
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0.2 part of t-dodecyl nercaptan dissolved therein was
added thereto, and the agitation speed of the stirrer
was adj usted such that the particle dianmeter of the
nmononer di spersion becane about 250 m Thereafter,
the tenmperature of the mxture was 53 increased
stepw se such that the m xture was heated at 60C for

2 hours, at 70C for 2 hours, at 80C for 2 hours and at

coﬁggntffd g%rtﬂgl)'rof C?:l‘fé)gﬂhgtsgohr%w hg oil I100ate | CP) and

ereby a polymer ~“suspension yner so
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cal ciym chl ori . de soh tion re added, dropwi se in | Ses
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g reafter, the polynmer suspension was heat-treated by

0 Re ting to 90C under stirring and then subjected to
solid/liquid C separation to give nol ding

COPH@FﬁE&IgsFFEmB&Fyﬁer particles. 093 Conparative

Exanpl e 3 A reactor equipped with a stirrer. was

chafg\eaemﬂrlfs@maa? Swgghd%l%q’ﬁ% Wt rchafged with 153
parts_of 30-. aqueous PVA solution_(mxture of equa

PagisupE §edPnKﬂ-e§OW%ﬁ%lr @ADL H5 REHiFRet Fegaypous PVA solution

(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the

interior is purged with nitrogen. A monomer mixture of 60 parts
of methyl methacrylate and 40 parts of butyl acrylate containing
0.5 part of lauroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part of t-dodecyl mercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted
such that the particle diameter of the monomer dispersion became
about 250 um. Thereafter, the temperature of the mixture was
increased stepwise such that the mixture was heated at 60°C for
2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a polymer
suspension having a polymer solids content of 38% was prepared.
The averageparticlediameter of the suspensionpolymerparticles

was 140 pm.
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Ni ppon Synthetic Chem cal Industry Co., Ltd.) and then

the interior is purged with nitrogen. A nononer

m xture of 75 parts of nethyl nethacrylate and 25

parts of butyl acrylate containing 54 0.5 part of

| auroyl peroxide, 0.5 part of benzoyl peroxi de and

0.2 part of t-dodecyl nercaptan dissolved therein was

added thereto, and the agitation speed of the stirrer
0 wag adjusted such that the particle dianmeter of the

nonomer di spersion becane about 250 m Thereafter,

the ARNOREBEU6R Ofgridia E‘b}ébllﬁzﬁ\e‘eﬁoaiatbﬁcmﬂsx@s %r%‘iﬂr%‘%i in

such that the m xture was heated at 60C for hour s,

th@t s4RE anﬁngrthsr Sn &kafB%ef @r 2 hours and at 90C for
hour to conplete the polynerization, whereby a
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de onlzed wat er .and 15 parts of -306 ggueous PVA
Freat ted by heating to 90°C under stirring and then

subjected to solid/liquid separation to give molding
thermoplastic polymer particles.
091
Comparative Example 2

A reactor equipped with a stirrer was charged with 158
parts of deionized water and 15 parts of 3% agqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the
interior is purged with nitrogen. A monomer mixture of 75 parts
of methyl methacrylate and 25 parts of butyl acrylate containing
0.5 part of lauroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part of t-dodecyl mercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted

such that the particle diameter of the monomer dispersion became

about 250 um. Thereafter, the temperature of the mixture was

53



(m xture of equal anmounts of KH 20 and GH 20
manuf actured by N ppon Synthetic Chem cal I|ndustry
Co., Ltd.) and then the 55 interior is purged with
nitrogen. A nononer mxture of 75 parts of nethyl
met hacryl ate and 25 parts of butyl acrylate containing
0. 5 part of lauroyl peroxide, 0. 5 part of benzoyl
peroxide and 0.2 part of t-dodecyl nercaptan
inék-888k¥est PRI 8k sUAS tAddethe M&itelr® waBthdd¥ed at 60°C for
agitation speed of the stirrer was adjusted such that
2 hB8rRar htcheodi et hRird hateaetofi 5PEESHONaE AT 0°C
about 250 m Thereafter, the tenperature of the
foll Xt HEAXrVWBS chHRSI LS eths RPWeEr iSAa drhatwHdYepy 4 er
was heated at 60C for 2 hours, at 70C for 2 ﬁghrs?bggm
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pol ymeri zati on; ereby a pol yner suspension having a
ThRYER G SOL 05 LORE SRE + 8L FWRIEEs PLLPES o1y B particles
average particle dianeter of the suspension
wago&ggerggrticles was 130 m 096 An enul sion graft
copolyfrer latex (B) was prepared in the sane manner
()gszin Exanple 1. After 331 parts (solids content 100
parts) of the polyner suspension thus obtained were

dj ' j .
oo vitedutosfh 2oter Lo oo, son e il o
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ro

pwse In this order € ‘pol ymer suspensi on under
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content 2 parts) of the emulsion graft copolymer latex (B) and
6 parts of 15% aqueous calcium chloride solution were added
dropwise in this order to the polymer suspension under stirring.
Thereafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjected to solid/liquid
separation to give molding thermoplastic polymer particles.
093
Comparative Example 3

A reactor equipped with a stirrer was charged with 158
parts of deionized water and 15 parts of 3% agqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., | Ltd.) and then the
interior is purged withnitrogen. A monomer mixture of 75 parts

of methyl methacrylate and 25 parts of butyl acrylate containing
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097 56 Conparative Exanple 5 A reactor equipped with a
stirrer was charged with 220 parts of deionized water
and 15 parts of 3-06 aqueous PVA solution (m xture of
equal anmpbunts of KH 20 and GH 20 manuf actured by
Ni ppon Synthetic Chemical Industry Co., Ltd.) and then
the interior is purged with nitrogen. A nononer
m xture of 75 parts of nethyl nethacrylate and 25

0 .paphstod f Maurdoydc pelraike deont ab paxt dF bepabyloberoxide and
| auroyl peroxide, 0.5 part of benzoyl peroxi de and

0.Q Dapar ofoft ‘daiRasay Inerigapim @ idsssetae d Heteriel Waadded
added thereto, and the agitation speed of the stirrer

thea%e s dsldedhesHghthRabnt Bpepar 6 Ctige dbaiRtEF wis W usted
nmononer di spersion becane about 250 m Thereafter,

sudiet hefReleab i €1 €f e BhAnErE s £ t WaSnordifd €as Qﬁe §E eBWIr - ame
such that the m xture mas heated at 60C for hour s,

ak?_at%g%gof h. 2 M- Sa £ éc @le Im%el%%tﬁrtﬁ‘ % %QQ\:UL% was

our to conplete t e po yneri Zation ere

irg:g a{?éd stH Q?LB | Q0 PHNI - Ae AR VR SIS 'HéaE?Htaeﬂ“%oeé for

was pre are e average particle diranme
I I 13
2 L e i PPl JLTRY P B o

Fded 3 §%1°5%??§k% ﬁééf%%%?leﬁ?{%%%°fwﬂ?f?ﬁ%f i mer
m%%lé‘[%fr?ﬂﬁgfﬂ & & 20 Q&ﬂ(ﬁ‘%% part gg#ijf”ﬁt_]\%gstporepared

parts cont ent o

Tlg%%%%%gge 959@1 cﬁgmla}(r@erj S e Eﬁépéﬂg 1gn@>%rlg/§ne9rfpéltgf/i3 cles
was 130 pm.
094

After 270 parts (solids content 100 parts) of the polymer

suspensionthusobtainedwereadjustedto60°C, 15% agqueous sodium

sulfate solution was added to the polymer suspension under
stirring._Thereafter,thepolymersuspensionwasheat—treated
by heating to 90°C under stirring and then subjected to
solid/liquid separation to give molding thermoplastic polymer
particles.
095
Comparative Example 4

A reactor equipped with a stirrer was charged with 220
parts of deionized water and 15 parts of 3% agqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by

Nippon Synthetic Chemical Industry Co., Ltd.) and then the
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57 cal ciumchl oride solution were added dropw se in
this order to the polyner suspension under stirring.
Thereafter, the polymer suspension was heat-treated
by heating to 90C under stirring and then subjected
to solid/liquid separation to give nolding

t hernopl astic polyner particles. 099 Conparative
Exanple 6 A reactor equipped with a stirrer was

inebat ged sl gdd0siflahti 8 robedei ORNinkebmnaat @i xeide B 75 parts
parts of 3% aqueous PVA solution (m xture of equa

. of aErHfsmet hKbr0aaadidb Bpimiibatutiyada &Yyl AEBRYhtainin
Synt heti c Chen?cal Industg; Co. , Ltd%? andythen t he I

0.5Nb&FE Wf NSudyaedebkaBi, t § 094k r tAFOREAREY M Xd 581 & ang
75 parts of meét hgl nmet hacryl a?%hrand 25 par¥s%€tf bu%yl an

C t g £CONRAIXRAI I fs I QX )
0.BCPUrE! BEORIRURAN ridre Bl FisPuRl e Yas pdded

) di . | .
thtBEE‘EéP_ g q Eﬁéoééfga£¥8ﬁeéﬁe$ﬁso§d@§g st‘flgﬁer.zé;% gné;tsagagi I}flsted

e agitation speed of the stirrer was a

su%lﬂq;hattth ﬁggggaa{tﬁgiscglérjniﬁlgﬁéﬁéroéf Eﬂg dgé Qfgﬂag%ecame

ecane ereafter, the tenperature o

b5, TLA U VSRR S R o Bl W e vas
irgHBetb BRSO Al SRR PR LSOC L BN Qo o
> BARRSISAE MR B RO 20146k ot B 0L 420688 ocec
£oUIPRISLOROPOLNEEL L BAHL G EPymdeS, 4800t A a polymer
suspension having a polymer solids content of 30% was prepared.
The averageparticlediameterof the suspensionpolymerparticles
was 130 pm.

096

An emulsion graft copolymer latex (B) was prepared in
the same manner as in Example 1.

After 331 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 32 parts (solids
content 10 parts) of the emulsion graft copolymer latex (B) and
6 parts of 15% aqueous calcium chloride solution were added
dropwise in this order to the polymer suspension under stirring.
Thereafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjected to solid/liquid

separation to give molding thermoplastic polymer particles.

097
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An enul sion polynmer graft copolynmer |latex (B) was
prepared in the sane nmanner as in Exanple 1. After 223
parts (solids content 100 parts) of the pol yner
suspensi on thus obtai ned were adjusted to 60C, 32
parts (solids content 10 parts) of the enul sion graft
copolyner latex (B) and 6 parts of 150-. aqueous
sodi um sul fate sol uti on were added dropwise in this
coppdenttioet BRap@lymsr suspension under stirring.
Thereafter, the polymer suspension was heat-treated by

heat Angea&@oeogqﬁmgpédsmtnl A0 e é Pefa S WY Ledert Wik h 220
solid/liquid separation to give nolding thernoplastic

paR@kydBGeRdntiizdlefat e BRI ALd ¥¢ FXARIRuE PVA solution
enul si on polymer polymer graft copolynmer]atex(B) was

(mHBc%B%Eegf' 8qhhe SABBNPBNHErk@S: 6 ket afpl £ hafiFx Ranhed by
wat er were added to 100 parts (solids content 31

ngg'bhs)s@fcgegg HU AR %%Hst‘igzp@&’ e, d At e%n @Rghe?0 the

aqueous cal cirum ¢chlori'de solutlon wer e

1n@%qgg>rt{]§%%tr%e@t w?éﬁ:nli@%r §1t ' rﬁxgﬂﬂwm&nﬂéﬁtﬁre of 75 Iparts

coagu at rocedure was carrl e ereafte

o ERBUH AL, DA £ 198 EA: RSP RUYSALLG g
0 3557 %’é‘f%@ﬂa&%ﬂﬁ%&’%&k&”&%ﬁﬁiﬁ&'ﬁ% sEI e anc
S0 .0 LA TS M D s saces
t So'e%@' gg‘%umﬁ)éé 18;1 g ggh ogot néss&f.ré(e% 2w0asarl?%justed
such that the particle diameter of the monomer dispersion became
about 250 um. Thereafter, the temperature of the mixture was
increased stepwise such that the m.ixture was heated at 60°C for
2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a polymer
suspension having a polymer solids content of 30% was prepared.
The average particle diameter of the polymer particles was 130
pm.
098

An emulsion graft copolymer latex (B) was prepared in
the same manner as in Example 1.

After 80 parts of water were added to 331 parts (solids
content 100 parts) of the polymer suspension thus obtained were
adjusted to 60°C, 32 parts (solids content 10 parts) of the

emulsion graft copolymer latex (B) and 6 parts of 15% aqueous
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Ni ppon Synthetic Chem cal Industry Co., Ltd.) and then
the interior is purged with nitrogen. A nononer

m xture of 75 parts of nethyl nethacrylate and 25
parts of butyl acrylate containing 0.5 part of

| auroyl peroxide, 0.5 part of benzoyl peroxi de and

0.2 part of t-dodecyl nercaptan dissolved therein was
added thereto, and the agitation speed of the stirrer

calrd uadiHsbeddesssiut hah wdie RaAHEECHEogw Bg@Q! tofi st Beder to
nonomer di spersion becane about 250 m Thereafter,

thelSo 1 phdecaked saonllidE XLUFR WS THEFERABEL SEERWSBmer

such that the m xture was heated at 60C for 2 hours,

g5t I A0S e B B i

ardUS RBASERR e BELYES ﬂ%@ﬂ%&ﬁﬁ%%%?&&a%i%‘ ¥BE icfglrwfding

content of ~39% was prepar ed. verage part

' f i | ymer particles was 130
MBI, KOSy B0

atft copolyner |atex (B) was
nggpared in the sane manner as in Exanple 1. After
56 parts (solids content 100 parts) of the pol yner

[ %!} tai ned dj usted to 60C, 96
Cﬁﬁﬁ%ﬁ?ﬁ%ﬁ%ﬂ s%&gggﬁgk?esomﬁgstg)Jg? She gnulsion graft
CoDo'Py%{ﬁclftgr:)éggﬁéypgﬁdwighpgg%gag%e%SG\ﬁ(i)gecalgﬁ-lil%?%’l ivgith 110

sodi Um’s Ironwere adde rop

o3P o 0 RO AR SRS 0 MO s M o
DS o, R R B KRGS0 S E A
Nitp%eornn%%}n% teitCiv;p Oél'}/enrr?ircap.l.arfrilédsetsr'y 00.4, Ltd.) and then the
interior is purged with nitrogen. A monomer mixture of 75 parts
of methyl methacrylate and 25 parts of butyl acrylate containing
0.5 part of lauroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part of t-dodecyl mercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted
such that the particle diameter of the monomer dispersion became
about 250 pum. Thereafter, the temperature of the mixture was
increased stepwise such that the mixture was heated at 60°C for
2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a polymer
suspension having a polymer solids content of 45% was prepared.
Theaverageparticlediameterof the suspensionpolymerparticles
was 130 um.

100
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Tables 1 and 2 show the evaluation results of the
conposition of the suspension polyner particles
obtained in each of Exanples 1 to 9 and Conparative
Exanples 1 to 6, the type of the enulsion polyner,
the weight ratio of the suspension polyner
particle/ emul sion polyner, the solids content of the
m xed pol ymer suspension, the filterability thereof,

t he mAl enuleiohheobgher fi Giradte copbe yaert arttesd (Bhewas
fine polymer particle conponents, the water content

pré?é@éddehyﬁhét E8fe hBanghass ihr arshpiienitenperature
t he suspension polyner particles, and the surface

har dﬂ?ﬁértm Eﬁfrtsc( §d1fad clete?ft 10@@r@§) U the Blol\/?m

n Lnr N r in

r
suypy%%we@sggb%%gaﬁ%gdyg%e%%ok&, 2 b8 (6B sas
content 10 parts) of the emulsion graft copolymer latex (B) and
6 parts of 15% aqueous sodiumsulfate solutionwere addeddropwise
in this order to the polymer suspension under stirring.
Thefeafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjected to solid/liquid

separation to give molding thermoplastic polymer particles.

101

Comparative Example 7

Anemulsion polymer polymer graft copolymer latex (B)
was prepared in the same manner as in Example 1. 65 parts of
water were added to 100 parts (solids content 31 parts) of the
emulsiongraft copolymer latex, and 50 parts of 3% aqueous calcium
chloride solution were added thereto at 55°C under stirring,
and a coagulation procedure was carried out, and thereafter the
reaction mixture was heat-treated by heating to 95°C under
stirring and then subjected to solid/liquid separation to give
molding thermoplastic polymer particles.
102
Reference Examplle

A reactor equipped with a stirrer was charged with 144

parts of deionized water and 15 parts of 3% aqueous PVA solution
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(mPR @ 44 &4(1d) ambun€s & R0 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the
interior is purged withnitrogen. A monomer mixture of 75 parts
of methyl methacrylate and 25 parts of butyl acrylate containing
0.5 part of lauroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part of t-dodecyl mercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted
such that the particle diameter of the monomer dispersion became
about 250 pm. Thereafter, the temperature of the mixture was

increased stepwise such that the mixture was heated at 60°C for

2 hours, at 70°C for 2 hours, at 80°C for 2 hours and at 90°C
for 1 hour to complete the polymerization, whereby a suspension
polymer suspension having a polymer solids content of 39% was
prepared. The average particle diameter of the suspension
polymer particles was 130 pm.

103

An emulsion graft copolymer latex (B) was prepared in
the same manner as in Example 1.

After 256 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 96 parts (solids
content 30 parts) of the emulsion graft copolymer latex (B) and
6 partsof 15% aqueous sodiumsulfate solutionwere added dropwise
in this order to the polymer suspension under stirring.

Thereafter, the polymer suspension was heat-treated by heating

to 90°C under stirring and then subjected to solid/liquid
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of the emulsion polymer, the weight ratio of the suspension
polymer particle/emulsion polymer, the solids content of the
mixed polymer suspension, the filterability thereof, the color
of the waste filtrate, the content of the fine polymer particle

components, the water content after dehydration, the glass

transition temperature of the suspension polymer particles, and

the surface hardness thereof.
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can be seen that in view of the content of the fine

of PEhY NI Polhyfled Eﬁ&ﬁ@&@@t EombBReRBLY NBle &%ltyn@xe partlcle
conpositions of the invention in Exanples 1 to 9,
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suspensi on pol ynerization only was carried out, had
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It can be seen that when the amount of the emulsion polymer was
lower than 5 parts by weight based on 100 parts by weight of
the suspension polymer particles in Examples 1 to 9 and
Comparative Example '2, and when the solids content of the mixed
polymer suspension upon dropwise addition of the aqueous
electrolyte solution in Comparative Examples 4 and 5, the effect
of improving filterability was low, and the waste filtrate was
turbid, thus indicating that fine polymer particles remained
-in the mixed polymer suspension.
106

On the other hand, it can be seen that in view of the water
content after dehydration, the molding thermoplastic polymer
particles of the invention in Examples 1 to 9, as compared with
that of Comparative Example 7 where the emulsion polymer latex
was recovered by only the conventional coagulation procedure,

indicated anextremely lowwater content after dehydration, thus
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el ectrolyte solution in Conparative Exanples 4 and 5,
the effect of inproving filterability was | ow, and
the waste filtrate was turbid, thus indicating that
fine polynmer particles remained in the m xed polyner
suspension. 1 0 6 On the other hand, it can be seen
that in view of the water content after dehydrati on,
the nol di ng thernopl astic polyner particles of the
enbBY &AL HIyh If fxaipleduttiondin adeegraint fon tAarying.
of Conparative Exanple 7 where the enulsion polymer
It! 8d®oe WRS N CEQY GF1Rch RheOBhYuhBeo £ @heeBhi108abn polymer was
coagul ation procedure, indicated an extrenely 1ow
hi¥yRke! tReAt Rtp AL bydRRY ghat baBed tdHS 0 Bhatt@bbiNGeight of
Significant reduction in“energy consunption in drying.
tnb! sGaBehie 86CRoL Rk 1DER: | Rec8MHNnOiRd o S Shothp1e or
poFyner was i gher than 22 parts by wei ght based on
0, par g O i 55881 P
R R R R A T

e1ERRLAL DO PCSPMJQS Ha! .etxi L% P]%lnl?% 4%%/£€1%\;glng%c%m;?anrat ive

el ectrolyte solution wa I'gher t

ExGRERY 31 the SRR e ddll® MR RO Al Yag nian.

1&p nol di ng thernoplastic polyner particle
ohpositions of the invention in each of Exanples 1

to 9_can be seen.to have a.surface har ss of 70 ar _. .
mor o PR Y Ehiedre 38 sRand S AR Tnorastic

A TR S 1 A3 Pl o
EIEIIRPLAY 8, 8! KIPL RATLLChSSe o0t SLPRSLL MEXBIELS 8 o
or more enough to serve as a suspension polymer.

Fig. 1 is a graph showing the particle size distribution
of the suspension polymer particles and molding thermoplastic

polymer particlesobtained in Example 5 and that of the aggregated

particles of the sole emulsion polymer obtained in Comparative

Example 7.
108

In Fig. 1, " @” shows the particle size distribution of
the suspension polymer particles, " O” shows the particle size

distribution of the molding thermoplastic polymer particles,

and” 0" shows the particle size distribution of the aggregated

particles of the sole emulsion polymer.
The average particle diameter of the suspension polymer

particleswas 130 um, the averageparticlediameter of themolding
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particles of the sole enul sion polyner obtained in
Conparative Exanple 7. 108 In Fig. 1, shows the
particle size distribution of the suspension polymer
particles, " 0" shows the particle size distribution
of the nolding thernoplastic polynmer particles, and "
A" shows the particle size distribution of the
aggregated particles of the sole emulsion pol yner.

thERoRY 824 _@!’L?\inéirepéjf@.{'@l@é wafs 108 . 5YSRENShaNthe average
pol ynmer particles was 13 Om the average particle

paditareediahelthe MH AHY affrdidHAsti € Plofihe sole
particles was 179.31 m and the average particle
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enmul si o ymer was 132.13 m It can therefo
tt%{e)?éiﬂtll%tle e P Bt ieh Qﬂﬁtﬂﬂe__b%dl%rfg tt}ﬂaermoplastic

ng thernoplastic polyner particles, as conpared
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arger particle dianmeter out - 40 m
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1%gln Fig. 2, (a) shows

In Fig. 1, particle size distribution (um) is shown on
the abscissa axis, and frequency on the ordinate axis (%).

Fig. 2 is a photograph (x300) showing the surface state
of the suspension polymer particles and molding thermoplastic
polymer particles obtained in Example 5. In Fig. 2, (a) shows
the suspension polymer particles and (b) shows the molding
thermoplasticpolymerparticles. It canbeseenthatthesurface
of the suspension polymer particle 1 is coated with the emulsion
polymer to give molding thermoplastic polymer particle 2. The
photographs were taken with a field emission scanning electron
microscope (S-800 model manufactured by Hitachi, Ltd.).
110
Industrial Applicability

Themolding thermoplasticpolymerparticlesof thepresent
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t he suspension polyner particles and (b) shows the
nmol di ng thernopl astic polyner particles. It can be
seen that the surface of the suspension pol yner
particle 1 is coated with the enulsion polyner to
gi ve nol di ng thernopl astic polynmer particle 2. The
phot ogr aphs were taken with a field em ssion scanni ng
el ectron m croscope (5-800 nodel manufactured by
indMehadlin, chhobe usEDasladtisiird ablAppki €adihdpYadbec polymer
nmol di ng t hernopl astic polyner particles of thepresent
pab® ilcn\eerohnPdsidn ope tusedcased Eu8pEn8DOAI PElymer particles
t hermopl asti c polymer particle conmposition to recover
andUSRENTi0h RHE RIr PAHrE RS sAREL RME S Ab IR YIRS fine
thereby solving a problemwith fine particles in a
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reduction in energy consunption at the time of drying
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coﬁ?ﬁﬁ?{%r&ﬂ %ﬁ%ﬁﬁeﬁeﬁoﬁ% oréan%'e and an average
particle dianeter of 50 to 500 m produced by
suspensi on polynerization, the said suspension
pol ynmer particles being coated with 5 (inclusive) to
22 (exclusive) parts by weight of an enulsion polyner
produced by enul sion pol ynerization. 2. The nol di ng
t her nopl astic pol ynmer particles according
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to claim1, wherein the suspension polynmer particles
conprise 30 to 100% by wei ght of (neth) acrylate and
0 to 70% by weight of a vinyl nonomer copol ynerizable
therewith. 3. The nol ding thernopl astic pol yner
particles according to claim1l or 2, wherein the
emul sion polyner is obtained by graft-polynerizing 10
to 50 parts by weight of a nononer m xture consisting
of 10 to 100% by wei ght ofrmeEMdacrylate, 0 to 90% by
wei ght of an aromatic vinyl nononmer, O to 25% by
vei ght  afiol @i Vg Nythe BYGHI et 1O PBBme A Rsh ¥ 10120 %diprising
wei ght of a vinyl nmonomer copolymerizable therew th
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3. Themoldingthermoplasticpolymerparticlesaccording

to claim 1 or 2, wherein the emulsion polymer is obtained by
graft-polymerizing 10 to 50 parts by weight of a monomer mixture
consisting of 10 to 100% by weight of methacrylate, 0 to 90%
by weight of an aromatic vinyl monomer, 0 to 25% by weight of
a vinyl cyanide monomer, and 0.to 20% by weight of a vinyl monomer
copolymerizable therewith in the presence of 50 to 90 parts by
weight of the solids content of a rubber latex having a glass
transition temperature of 0°C or less consisting of 50 to 100%
by weight of acrylate, 0 to 40% by weight of an aromatic vinyl
monomer, 0 to 5% by weight of a crosslinking monomer, and 0 to
10% by weight of a vinyl monomer copolymerizable therewith, such

that the total amount of the emulsion polymer becomes 100 parts
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5 to 50% by wei ght of nethacrylate having a C2 to C8

al kyl group, and O to 20 % bywei ght of a vinyl

nononer copol ynerizable therewith, such that the

total anmount of the enul sion polyner becones 100

parts by weight. 5. The nol ding thernoplastic polyner

particles according to claiml or 2, wherein the

enmul si on polymer has a 3-layer structure obtained by
bypekygiti.zing 40 to 90 parts by wei ght of a nononer

m xture consisting of 60 to 100% by wei ght of al kyl

acr ykat eTh®mbd d4aptine rveipgle s taifc poIymygt paendntes according

copol yneri zable therewith and 0. 1 to S-06 by wei ght
tootlaifr 0sski pki wige f®RNENe | dmul SitoprEseiner ofs btdnirdd by
“parts by weight of the solids content of a polyner
gra@tepodiaeaied nkys P YoEsd 7t By Het §ht BWEoMehE&RAtmixture

of nethyl nethacrylate, 0 to 60% by wei ght of a vinyl
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wei ght of a crosslinking nononmer, to give a 2-|ayer
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oft gevﬁﬁ?_’tgﬁeﬁoﬁér199p8?§ﬁ1§r?¥a}9@5gbltxePéwiil?ﬁ SRl dis éarefence

conten the resulting 2-1ayer polyner | atex.
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particles, conprises the steps consisting o
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such that the total amount of the emulsion polymer becomes 100
parts by weight. |

5. Themoldingthermoplasticpolymerparticlesaccording
to claim 1 or 2, wherein the emulsion polymer has a 3-layer
structure obtained by polymerizing 40 to 90 parts by weight of
a monomer mixture consisting of 60 to 100% by weight of alkyl
acrylate, 0 to 40% by weight of a vinyl monomer copolymerizable
therewith and 0.1 to 5% by weight of a crosslinking monomer in
the presence of 10 to 60 parts by weight of the solids content
of a polymer latex prepared by polymerizing 40 to 100% by weight
of methyl methacrylate, 0 to 60% by weight of a vinyl monomer

copolymerizable therewith and 0.01 to 10% by weight of a

crosslinking monomer, to give a 2-layer polymer latex, and then
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by wei ght of an emul sion polyner with 100 parts by

wei ght of the suspension polyner particles,

regul ating the m xture such that the solids content

of the suspension m xed wth the polyner is in the

range of 35 to 40% by wei ght, addi ng an aqueous

el ectrolyte solution at a tenperature of not higher

than the Vicat softening tenperature of the enul sion
popgiemrezing fthe tos éSpeagiten by wed ghitt loft ke muolomeesr mixture

heating the suspension m xed wth the polynmer at a
coherperiaguoé 66 totldowdy tedaghtthefViimath) aokt/@éatagand 0 to

tenperature of the enul sion polyner, and recovering

4 08hBynRt gy dher Raplyas mbaopelryaepopanérikeblbytherewith in
soli1d-liquid separation. 7. The process for producing

thréob@riers@nbaebm.ombasE'aetspawwmgnar@f cties 86TDElidhtient of
claim®6, wherein the suspension polymer particles

th@p&@@u*%fﬂ%1@1ﬂ§¢§@¥wwyﬁgr(ja&ﬁath) acrylate 70 and
0 to 70% by wei ght of a vinyl nononer copol ynerizabl e

t her @ui t B prceHier B @38 clidlg s ReHIed RBcRRbP1B8t ic polymer
t hernopl astic polyner particles according to claim®6

pa&%ilﬂj%peh%ﬁ%htE%mﬁqﬁk%boﬁhep§£¥ rcciaﬁsistin% of preparing
obt ai nedbygraft-pofynmerizing 10 to 50 parts bywei ght

* BB SGeTRSLA eokgos)abl i heifics, dEMRMY percicics
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e P, SR EECIRUO 25 AP LR e
bQMaéﬁ$m9EiagEygﬁh§si%ntﬁoig%Er with 100 parts by weight of
the suspension polymer particles, regulating the mixture such
that the solids content of the suspension mixed with the polymer
is in the range of 35 to 40% by weight, adding an aqueous
electrolyte solution at a temperature of not higher than the
Vicat softening temperature of the emulsion polymer to the
suspension mixed with the polymer, heating the suspension mixed
with the polymer at a temperature of not lower than the Vicat
softening temperature of the emulsion polymer, and recovering
the molding thermoplastic polymer particles by solid-liquid
separation.
7. The process for producing molding thermoplastic

polymer particles according to claim 6, wherein the suspension

polymer particles comprise 30 to100% by weight of (meth)acrylate
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by wei ght of an aromatic vinyl nononer, O to 5% by

wei ght of a crosslinking nononer, and 0 to 10% by

wei ght of a vinyl nononer copolynerizable therewth,

such that the total amount of the enulsion polyner

beconmes 100 parts by weight. 9. The process for

produci ng nol di ng thernopl astic polyner particles

according to claim6 or 7, wherein the enul sion
angoPlytrer 7i0$ biyt aerdigliitbpfgraftinyd! ywomomemgopotlyn@irizable

parts by weight of a nonomer m xture consisting of 20
theoe®@¥hby wei ght of at | east one nononer sel ected

fromacrylate and nmethacryl ate excl udi ng net hyl

met hacr yThae epr@6ets 8680 pyodecghy mblathdythermoplastic

met hacrylate, and 0 to 20% by wei ght of a vinyl
polphettsartophd y aecobzdbhg tdel adimtdot 11, tWie i i@seAeeniilsion

80 to 95 parts by weight of the solids content of a
poRQEREYs bBt 8Xn6 QB gitd g g1 yide B0z iy 9@%@0 pEFe8byafeight
- methyl nethacrylate, 5 to 50% by wei ght of
of el heglorledt eiBairmy cdned stta B o kW & awps ¥ W ilght of

200-. by weight of a vinyl nononer copol ynerizabl e

metPREeYiltite ,SUCHo tI1AL byt Bei§Rt abr AHPENAE 1 & hei Bl nid e r,
pol ymer becomes 10.0 parts by weight. 10. The process

o Eeraps oGl HDISH Bovi 1 ﬁf&é%orﬁﬁdé&nﬁhnﬁabt t61£8% by
accordlng toclaimé6 or erein the enul sion

weRQht"®E has,id ﬁ IR mest i iR ABt AR B rewith in the
pol ymerizing 40 to r 90 parts by wei ght of a nonomer
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acrylate, 0 to - i ght “of a vinyl nononer
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crossiin |ng nono € presence O parts
le@\é %lngritstlng of 50 to 100% by weight of acrylate, 0 to 40%

by weight of an aromatic vinyl monomer, 0 to 5% by weight of
a crosslinking monomer, and 0 to 10% by weight of a vinyl monomer
copolymerizable therewith, such that the total amount of the
emulsion polymer becomes 100 parts by weight.

9. The process for producing molding thermoplastic
polymer particles according toclaim 6 or 7, wherein the emulsion
polymer is obtained by graft-polymerizing5 to 20 parts by weight
of a monomer mixture consisting of 20 to 80% by weight of at
least one monomer selected from acrylate and me'thacrylate
excluding methyl methacrylate, 20 to 80% by weight of methyl
methacrylate, and 0 to 20% by weight of a vinyl monomer
copolymerizable therewith in the presence of 80 to 95 parts by

weight of the solids content of a polymer latex consisting of
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of the solids content of a polyner |atex prepared by

polynerizing 40 to 100'-'o by weight of nethyl

net hacrylate, 0 to 600-o0 by weight of a vinyl nononer

copol yneri zable therewith and 0.01 to 10% by wei ght

of a crosslinking nononmer, to give a 2-|ayer polyner

| atex, and then polynerizing 11 to 67 parts by wei ght

of a nononmer mxture consisting of 60 to 100% by
Soweoght % dy (eeghtacfyhetieyl aretihdgy e, Sywebghtbwiveight

avi nyl nmononer copol ynerizable therewith in the
ofpmeskaceybété(fapingsa 2 wei gBtaliyl heragh,) dsxdcontemos by

of the resulting 2-layer polyner latex. 11. The

wefligbtess £ ofinplodtiebngr b Ingndhieravid adkirewipdl, ye®ch that
particles according to claim6, 7, 8, 9 or 10, wherein

tHeheotguegusurt est rchey tetmSQin 9B 1lyheadNbaduRedS100 parts by
solution of an inorganic salt. 72
weight.

10. The process for producing molding thermoplastic
polymer particles according toclaim 6 or 7, wherein the emulsion
polymer has a 3-layer structure obtained by polymerizing 40 to
90 parts by weight of a monomer mixture consisting of 60 to 100%
by weight of alkyl acrylate, 0 to 40% by weight of a vinyl monomer
copolymerizable therewith and 0.1 to 5% by weight of a
crosslinking monomer in the presence of 10 to 60 parts by weight
of the solids content of a polymer latex prepared by polymerizing
40 to 100% by weight of methyl methacrylate, 0 to 60% by weight
of a vinyl monomer copolymerizable therewith and 0.01 to 10%
by weight of a crosslinking monomer, to give a 2-layer polymer
latex, and then polymerizing 11 to 67 parts by weight of a monomer
mixture consisting of 60 to 100% by weight of (meth)acrylate
andOto40%byweightofavinylmonomercopolymerizabletherewith
in the presence of 100 parts by weight of the solids content
of the resulting 2-layer polymer latex.

11. The process for producing molding thermoplastic
polymer particles according to claim 6, 7, 8, 9 or 10, wherein
the aqueous electrolyte solution is an aqueous solution of an

inorganic salt.
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