SPECI FI CATI ON  POLYMER PARTI CLE COWPOSI TI ON AND PROCESS: FOR PRODUCI NG THE
SAME 001 Technical Field The present invention relates to nol di ng

t hernopl astic polyner particles and a process for producing them The
present invention relates in particular to suspension-enul sion conposite
nol di ng thernopl astic polynmer particles in such a form that suspension

pol ymer particles produced by suspension polynerization are coated with an
enul si on pol ynmer produced by emulsion polynerization, and a process for
produci ng them The polyner particles of the present invention are rigid
nol di ng thernopl astic pol yner ﬁ%ﬁEQ¥ﬁ¥QﬁE§ﬁHIcan t hus be used wi dely as
rigid general - purpose thernoplastic resin or ual it roving additive

t her eof . RO MEBHERGTEGHE WMP%%@&%?Q Rﬂﬂ‘%ﬁfﬁﬁ PRtY U%I edEw y in
industry as a process for producing rigid general -purpose thernoplastics
such as vOyIl chloride resin, styrene resin, acrylic resin and nethacrylic
resin. This is because polynerization heat can be easily controlled, and
pol ymer pRe¢hwlesl cEiele recovered easily only by dehydration and dryi ng.
003 However, when polyner particles are producedby suspension 1
polynerizatiOnJrhéupnmﬂéﬂtcﬁﬂv&h&ﬁnmeremauablyoSMMMBithEHhrmoplastic

polymer particles and a process for producing them. The present

invention relates in particular to suspension-emulsion

compositemoldingthermoplasticpolymerparticlesinsudnaform

that suspension polymer particles produced by suspension

polymerization are coated with an emulsion polymer produced by

emulsionpolymerizatigq,enuiaprocesserpmoducingthem. The

polymer particles of the‘present invention are rigid molding

thermoplastic polymer particles and can thus be used widely as

rigid general-purpose thermoplastic fesin or a quality

-improving additive thereof.

002

Background Art

Suspension polymerization is used widely in industry as

a process for producing rigid general-purpose thermoplastics

guch as vinyl chloride resin, styrene resin, acrylic reéiniand

methacrylic resin. This is because polymerization heat can be

easilycontrolled,andpolymerparticlescanberecoveredeasily

only by dehydration aﬁd drying.

003

However, whenpolymer particles are producedby suspension



distribution, and fine particle polyners having dianeters deviated
significantly fromdesired particle dianeter are also sinmultaneously
formed. As a result, there occur undesirable results such as extreme
deterioration in filterability due to filter clogging caused by the fine
powders in a dehydration step, entrainnment of the fine powlers in
dehydration waste water, frequent troubles in the process due to cl ogging
with the fine powders, deterioration in working atnosphere due to
generation of powder dust, and an increase in danger of powder dust

expl osion. . 004 The reason for %Fneratlon of fine powder in suspension
polynerli&ﬂﬂ@ﬁ3%¥%ﬂ%ﬁP'at§ﬁh %?W&ﬂe%héﬁpféﬂﬁbﬁhpys WaCE- sol uble to
some degree and is thus considerably enulsified upon initiation of

suspensi ¢H a1 ipvdionat iae fomeupditdeds rPolymegss heyingudiggedstsri ng so

t hat nononer droplets are extrenely over-dispersed. To solve these

di sadvantdjegitacheignypecant lunnpn deblxedipet ¢ ) digonteadaed sdtSa he ti me
of polynerization are selected for the former (see, for exanple, page 2,
upper IEﬁﬂimnﬂhanaoddlmeszneduloﬂerarigﬁmltmﬂthareIdanmx‘mﬁdmsmmahl$9-88987)
and for the latter, it has been examned to nmake the fluidized state

uni f or m medulprsowuny as dAxtremsy ddtadd oradwey én, f eVearalbil hegeliedini ques
are sinultaneously used, generation of fine particles is hardly conpletely
suppr essefti 1 igr ORYg LG eansedlsy BgeHignl powaat s dnsadyaptiagesoherapst e vat er

2 di sposal and the like by the producers. 005

entrainment of the fine powders in dehydration waste water,
frequent troubles in the process due to clogging with the fine
powders, deterioration in working atmosphere due to generation
of powder dust, andan increase in danger of powder dust explosion.
004

The reason for generation of fine powder in suspension
polymerization is that a monomer used in polymerization is
watér—soluble to some degree and is thus considerably emulsified
upon initiation of suspension polymerization, or undergoes
strong shear due t§ 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



Enmul si on pol ynerization is used wdely as a process for producing an

i npact-strength inprover for rigid plastics such as vinyl chloride resin,
styrene resin, acrylonitrile-styrene resin, polycarbonate resin and

pol yether resin. This is because |t is considered that when graft copol ymer
resin after granulation and recovery is to be nelted and blended with rigid
pl astics, the graft copolynmer while maintaining the particle dianeter
thereof at the tine of polynerization is then re-dispersed inthe rigid

pl astics thereby exhibiting inpact-resistant strength specifically. 006 To
recover tdiepdesilr echdrdfd 1ddgeo bymehef omdemmglrsi.on  pol yneri zation latex, a
granul ation procedure for recovering the latex by coagulation is usually
necessary) grBi s granul ati on procedure has a significant influence not only
on the powder characteristics of the recovered particles (distribution of

particle di anetmis.sidpblyRkrikzaeipawderusdd wiidicly @kCa)piidesdalres on
product|V|ty |n subsequent processes, for exanple on dehydration properties

and dryi g{hﬁslm@@t’eﬁt@ﬁ%ﬂlhm prdvef ¢ +0g1 @GONEIt PoParddicul at e
pol yrner on1the at ex produced y emul si on polynerlzatlon the latex is

usual ly canyentedehiites a8 il bBykbaul fedlapeictanie addng adpagul ati ng

agent to coagllate the polyner in"the liquid phase and then subjectlng 3

the di spex e%l‘?{‘d%ﬁy@ﬂ&g&éée §§§9n§%d;§8‘%¥éﬁﬁ@£ FEOG o angh {hek e the

di spersion I's ated and drie aln po ery particu ate synthetlc

resin. | i f}_ss ccoq‘ﬁﬁdeq:oevéf\{:%{at %%nst_f&%eft copolymer resin after

granulation and recovery is to be melted and blended with rigid
plastics, the graft copolymer while maintaining the particle
diameter thereof at the time of polymerization is then
re-dispersed in the rigid plastics thereby exhibiting
impactnresisﬁant strength specifically.
006

To recover the desired graft copolymer from emulsion
polymerization latex, a granulation procedure for recovering
the latexby coagulationisusuallynecessary. Thisgranulation
procedure has.a significant influence not only on the powder
characteristics of the recovered particles (distribution of
particle diameters, amount of fine powder, fluldity etc.) but
also on productivity in subsequent processes, for example on
dehydrationproperties anddrying properties. Conventionally,
inordertorecovaraparticulatepolymerffomthe1atexproduced
by emulsion polymerization, the latex is usually converted into
a solid-in-liquid dispersion by adding a cocagulating agent to

coagulate the polymer in the liquid phase and then subjecting



of the resulting powder obtained is indefinite to permt inclusion of a
consi derabl e anount of fine powder causing frequent troubles in the process
and deteriorating working atnosphere attributable to generation of the
powdery dust. Accordingly, various exam nations for inprovenent, for
exanpl e proposal of novel granul ation nethods such as a gaseous phase

coagul ation nethod (see, for exanple, page 1, lower left colum, 1Iline 13 to
page 2, upper left colum, line 3 in JP-A 52-68285) and a mld coagul ation
nmet hod (see, for exanple, page 2, lower leftcolum, line 8 to | ower right

colum, line_2 in JP-A60-217224), have been proposed. In spite of such
enor mous e $HFRRTS i PR AAGIRTOCTS RAFRASHIRP tet R ¥TRNpoReR tissgaifirex
coagul ation step, washing step and drying step in the various granul ation
met hods &de desmaussPralicy deshydoatesheingd erdefoie abtedm dovdewyt h t hat of
t he suspension polymerization process. Thus they cannot be satisfactory in
respect clamnengiatsagiynghahiicstesint hdmethis demendhoferedevehesingmpe f or new
granul ati on net hods i ncluding design of resin powder. 007 On the other
hand, a sufSpdresirEsyld iyre pomderh dks figrated s iimde fantiite ¢ peraitml di ng
machi ne and is used generally as a thernoplastic resin in the field of
nmol di ng pnedessiory,of s raraidevbiircocerset alforfdnebglowdsraldayisqual i ty
i nproving agents such as inpact-strength nodifiers or processability
i mprovi ngricfiferad eerdddes tilereic priwss Gual idet Jripreding ageRitigar e
usual ly produced by emnul sion polynerization and recovered as powder as
atmosphere attributable to generation of the powdery dust.
Accordingly, various examinations for improvement, for example
proposal of novel granulation methods such as a gaseous phase
coagulationmethod (see, for example, page 1, lower left column,
line 13 to page 2, upper left column, line 3 in JP-A 52-68285)
and a mild coagulation method (see, for example, page 2, lower
leftcolumn, line8 tolower right column, line2 inJdP-A60-217224),
have beenproposed. Inspiteofsuchenormousefforts, theamount
of watei‘ 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 develcopment for new granulstion methods including design
of resin powder.
007
On the other hand, a suspension polymer which is formed

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

thermoplasticresininthe field of moldingprocessing, israrely



descri bed above. Before nol ding processing, processors generally conduct a
conpoundi ng procedure wherein a quality inproving agent is added to
andm xedwi th the suspension polyner, in order to obtain nolded products of
excel | ent physical properties. At present, however, this conpoundi ng
procedure causes deterioration in working atnosphere due to generation of
powdery dust and thus forcing the processors to reduce working efficiency.
008 As the technique related to the present invention, there are disclosed
an el ectrostatic inage-devel oping toner conprising a core particle forned
by pol ynR1o@sIRd &d@ng chuti wgual iy cfuabiris! SMpagVemnd PAENEAr $REN & f or ned
by emul sion polymerization on the surface of the core particle, which has
excel | entinipdct ¢ siegnatHangin§ipreper preseandbaké sl brpromwing aids amssor pti on,
andapr ocess forproducing the same (see, for exanple, page 2, |ower |eft
col um, ladied Xherdtomer Thieghkt cquellimy, Lopeovingnad®nisbdxd5558311¥owever,
this nethod cannot solve the problemof fine powler attributable to
suspensi on-gdhyae biyzati: bai on edamser-iofa ttilen aadesscdyendéd asppoedduras of once
recovering the suspension polyner and subsequent coating with the emul sion
5 pol ynerdes®hd® qu@ekice Ba floaremoddingf progebethot, opebcskisekisng property
and | owtenperature fixation ability, there are disclosed an electrostatic
i mage- f orgémerd DNErc&oiiFd S NeorgdSRelsiP brocedure wherein a quality

improvingagent is added toandmixedwith the suspensionpolymer,

in order to obtain molded products of excellent physical

properties. At present, however, this compounding procedure

causes deterioration in working atmosphere due to generation

of powdery dust and thus forcing the processors to reduce working

efficiency.

008

As the technique related to the present invention, therxe

are disclosed an electrostatic image-developing toner

comprigsingacoreparticle formedbypolymerizationandaceoating

layer consisting of fine particles formed by emulsion

polymerization on the surface of the core particle, which has

excellent frictional charging properties andexcellent moisture

absorption, andaprocess for producing the same (see, forexample,

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 tosuspensionpolymerization,

because of the necessity of a procedure of once recovering the

suspension polymer and subsequent coating with the emulsion



pol ynmer particles, 95-0. or nore of the surface of which is coated wth an
emul sion polyner, as well as a nethod of producing the sanme (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
suspensi on polynmer described in the specificationis as small as 2 to 10
gm and this nmethod is irrelevant to a nethod of solving the problem of
fine powder in suspension polynerization in the present invention. 010 A
met hod wherein as a pol yner used in foanmed products, a styrene pol yner by
suspensi GPPBI8Aeri zation is coated with an enul sion polymer is disclosed
(see, for exanple, colum 1, |line 59 to colum 2, line 5 in US Patent No.
4307134; @& 8m 2, lines 2 to 22 in US Patent No. 4333969; colum 2, lines
6 to 22 in US Patent No. 4333970; and colum 2, lines 2 to 19 in US Patent
No. 4385156). Hsvieveduce Adsuigipeabdsirley hothtiener storksspwnapante’ pr obl em
of fine powder generated in suspension polynerization, andtheobject of

t hese i nwent ilons tesnpeostivete fy xadiitheabhi ityonthéne afe tdiesgressghtan
invention. 011 6 A suspension polynmer containing anti-Dblocking granules and
havi ng a glessrdgtaisid iiomdeenfranatng & oferd awerprtiltEmb G spanzdoe n t he
anti - bl ocki ng granul es have a anti-bl ocking coating consisting of an

enul si on gel yher phavinlea, ol 5 sritmicws ofi tite steifperabindich bdCaatare, as
wel | as a process for producing the same is disclosed (see, for exanple,

col um [ GRY amhedPiAion polymer, as well as a method of producing the
game (gee, for example, column {0007] in JP-A 2000-112174).
However, this method is usable in only the above purpose, and
theaverageparticlediameterof the suspensionpolymer described
in the specification is as small as 2 to 10 pm, and this method
is irrelevant to a method of solving the problem of fine powder
in suspension polymerization in the present invention.
010
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. 43333870; and column 2, lines 2 to 15 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.

011



6-179754). It is described therein that this process is a process which can
be used only for preventing thermal adhesion of a suspension pol ynmer having
a lowglass transition tenperature, that is, high adhesion, and al so that
an excessive anount of coating with a emul sion polyner is renoved by
washing at the tinme of dehydration. Thus, this cited invention is different
fromthe present invention solving the problemof fine powder in washing
waste water. 01 2 Further, an enul sion-suspension polynerization nmethod is
di scl osed as a nethod which conprises. partially coagulating an enulsion

pol yner | atex énauﬁﬁﬁpﬁgoanP@%ﬁW¢%n%oﬁﬁ#k#%ﬂ%'aﬂqkﬂéiQthﬂﬁéBr§PNﬂﬁSng to
convert an enulsion into a suspension, followed by suspension

pol yner i zatd bavivgea ¢basexampisitimycemengipere pfghowenl tinarn 33%es 13 to
20, in JP-A 56-50907) In this nethod, conposite particles wherein a
suspensi ofepeliynehie ansedbdogkling aramhlarsbpirast dut i eslockhing emaltdingn pol yner
particles as an inpact-resistance i nprover have been integrated can be

pr oduced.cof¥edrs ttimigs ctfe almniegued. siionu ped yme rc taginat moglasegraansation) step
essential for recovery of enulsion polynerization |atex can be omtted and

t he resulddnit@riddilrieCbess otave mirexesl el SPhepreaksshane prvchiedingg a very
smal | anmount of fine powder. As granul ated particles not necessitating high

dryi ng engieg¥afiboVs wakeloged! eNéedf tfyr dehyglal i@uganobeo] obi gicnad, this
nmet hod i s nore advant ageous than the existing enulsion process in respect
of ener gy -cosAsMti ONTt SPst B@sctBed therein that this process is a

process which can be used only for preventing thermal adhesion

of a suspensionpolymerhavinga lowglass transition temperature,

that is, high adhesgion, and also that an excessive amount of

coating with a emulsion polymer is removed by washing at the

time of dehydration. Thus, thiscited invention is different

from the present invention solving the problem of fine powder

in washing waste water.

012

Further, anemulsion-suspension polymerizationmethod 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_'7). In

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



problens in the suspension polynerization and enul sion polynerization
process can be significantly reduced. This nethod, however, is inferior in
productivity, such as extrene increase in viscosity upon conversion of an
enul sion to a suspension, formation of a polynerization scale and a
significantly | ong polymerization tine for conpletion of enulsion

pol yneri zati on and subsequent conti nuous suspension polynerization. 013

Di scl osure of the Invention The present invention provides the particles of
rigid nolding thernoplastic polyner, which can solve a problemwth fine
parti cl es(9rAha Ei@pensieh grAgHEEz £ rgroasss ofa goruiian for a
reduction in energy consunption at the tinme of drying in the enulsion

pol yner i Zzelorepizaieisy] lahdxaasr bblamtited sodgdimndeayl pibo athrteis: es
processors, as well as a process for producing the particles. 014 8 The
present ilmentorexesbl ext epdiere caflutlyapanccsiddnges pdry snhéy amdmt
suspensi on-enul sified conposite nolding thernoplastic polyner particles

conpri si ngf FQtepastdeby Aweigghhul atedussenist bas prltynecepat taclieg tiayi ng a
glass transition tenperature of 60C or nore and an average particle

di aneter dofind dedbdp Mgw otitead dpnhisaspensian qedydmitizat) aan e said
suspensi on polyner particles being coated with 5 (inclusive) to 22
(excl usi vt daids, byneingithddf ianmerul sHoAnPALY¥AEE PHACdUERS existing
emulsion process in respect of energy consumption, so that the
problems in the suspension polymerization and emulsion
polymerization process can be significantly reducedu— This
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.
013
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.

014



by enul sion pol ynerization, thus obtaining rigid nolding thernoplastic
‘pol ynmer particles which, in the suspension polynerization process, are
extrenely excellent in filterability (solid-liquid separation) at the tine
of recovery of the nolding thernoplastic polynmer particles and can
significantly reduce entrainment of fine particles into dehydration waste-
wat er and can, in the emul sion polynerization process, reduce the water
content thereby reducing drying burden and significantly reducing energy
consunption for drying, and can sinplify the conpoundi ng procedure for
processors. O15heHafesent iReepEes &ds Swiens o LAY e SPCP TBLGiSHG &/

t hermopl astic polynmer particles conprising 100 parts by wei ght of

suspensi diepoMARs peEtEncios -savleg fd el sogposdns moddindenper at ure of 60C
or nore and an average particle dianeter of 50 to 500 m produced by
suspensi éiepuiopiers tZat bohyme heasediidlesuspupsii s hngdl §hpernpar by eledghliei ng
coated with 5 (inclusive) 9 to 22 (exclusive) parts by weight of an

enul si on giolsyrgrerpricoueed yriey eruitsicdrespdlaypimg zagiless @i@nBriefienabl y, the
suspensi on polynmer particles conmprise 30 to 100% by wei ght of

(et h) acrodnifesraait-0 dfo 66880 by metghindfan avdride PRAGNRI1 L EMERE zabl e

therewith. Preferably, the enulsion polynmer is obtained by o
gr af t - polafBbi &b e ol - b syl Oitn 8b1ImERRSERE ok, Xt W& &z igoNnsi sting

of 10 to 100% by wei ght of nethacrylate, 0 to 90%

suspension polymer particles being coated with 5 (inclusive)
to 22 {exclusive) parts by weight of an emulsion polymer produced
by emulsion polymerization, thus obtaining rigid molding
thermoplastic polymer particles which, in the suspension
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 proceésors.
_01 5

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 preduced by suspension polymerization, the said

suspension polymer particles being coated with 5 (inclusive}



by wei ght of an aromatic vinyl nmononer, O to 25% by wei ght of a vinyl

cyani de nononer, and 0 to 20% by wei ght of a vinyl nononer copol ynerizable
therewith in the presence of 50 to 90 parts by weight of the solids content
of a rubber |atex having a glass transition tenperature of OC or |ess
consisting of 50 to 100% by weight of acrylate, 0 to 40% by wei ght of an
aromatic vinyl nononer, 0 to 5% by weight of a cross-Ilinking nononer, and O
to 10% by wei ght of a vinyl nonomer copol ynerizable therewith, such that

the total anmpunt of the_enul sion pal yner_becones 100 arts by weight. 017
Pref er ablt 2 HEXENHPTEN BRTSARY “es A5t af ABETBY. S isTaPPLBBRL REPEHAE 5 to 20

parts by _ wei ght. of a nmpnoner, m xture consisting of 20 to 80% by wei ght of
at | east hEWIFGHE POVEETEF2 8 m acryl ate and met hacryl ate excl udi ng
met hyl nethacrylate, 20 to 801 by weight of nethyl methacrylate, and O to
200- by vieéilght 10 of a vinyl nmononmer copol ynerizable therewith in the
presence of 80 to 95 parts by weight of the solids content of a polyner
| at ex consi sti Hyedersdlyo YESmMBpesisgion pdlyreehplristcigsr gdupeise 50t o 50% by
wei ght of methacrylate having a C2 to C8 al kyl group, and o to 20% by
wei ght oftaa Withybyneabgier <bpoigtierdazghblate haded th, 70% ugh waightt kd t ot al
anount of the enul sion polyner becones 100 parts by weight. 018 Preferably,
the emul s onimdl yreronteas capdllvaysari zsioliec ttieeewdlthai ned by pol ynmeri zing 40 to
90 parts by weight of a nononer
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 meonomer, 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
welght 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 c¢ross-linking 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.
017
Preferably, the emulsion polymer is obtained by
graft-polymerizing 5 to 20 parts by weight of a monomex 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

10



m xture consisting of 60 to 100% by wei ght of alkyl acrylate, 0 to 40% by
wei ght of a vinyl nononmer copol ynerizable therewith and 0. 1 to 5% by

wei ght of a crosslinking nononer in the presence of 10 to 60 parts by

wei ght of the solids content of a polynmer |atex prepared by polynerizing 40
to 100% by wei ght of nethyl nethacrylate, 0 to 60% by wei ght of a vinyl
nmonomer copol yneri zable therewith and 0.01 to 10% by wei ght of a
crosslinking nononmer, to give a 2-layer polyner |atex, and then

polynerizing 11 to 67 parts by weight of_ a nonomer mxture consisting of 60
to 100% B weVghy loMOPRBER) aePylurer Aaabbetbheugvl by kitdin reesg&ndEeny|
monomer copol ynmerizable therewith in_ the presence of 100 parts by wei ght of
t he soli 8onten?5 dartshdyr wsipht ngf Theaperl ige graEenitek.a @RI YEE present
invention relates to a process for producing 11 nolding thernoplastic

pol ynmer pattaxtessighing ebmpricdS % hy wsiaps ofonstyl metdaomvdpdri,ng a

pol ymer suspension conprising suspension polyner particles having a gl ass
transiti cntotErfpbyatarghtob et lmcmplat ahdvangay €Cage Q8aalikyel graget er  of
50 to 500 m produced by suspension polynerization, mxing 5 (inclusive) to
22 (excl uwmideropastisy byigkt glita wingihmenuhst enpop@gid zanil ek hEG@wiatt,s by

wei ght of the suspension polynmer particles, regulating the m xture such
that the folH dhatotheotal amdRnsUSPertsd @mulisdes Yol hmeheraadyreerioos in the

range of 35 to 40% by wei ght, adding an aqueous el ectrolyte solution at a

t enper at y£-1f Mptwdiigher than the Vicat softening tenperature
018

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,
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 monomexr
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
éonsisting of 60 to 100% by welght 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

11



of the enul sion polyner to the suspension mxed with the polyner, heating
the suspension m xed with the polynmer at a tenperature of not |ower than
the Vicat softening tenperature of the emul sion polynmer, and recovering the
nmol di ng t hernopl astic polynmer particles by solid-liquid separation. 020
Preferably, the suspension polyner particles conprise 30 to 100% by wei ght
of (nmeth)acrylate and 0 to 70% by wei ght of a vinyl nononmer copol ynerizabl e
therewith. Preferably, the enulsion polyner is obtained by

graft-pol yneri zi 10 to 50 parts by weight of a nonomer mxture _consisting
of 10 t o "OCHIY tgé@rwlé‘ﬁtﬁﬁt HQ&W?ﬁt EarblFéeéO%’thﬁb VTG R5FS dhSar omat i ©
vinyl nononer, O to 25% by weight of a vinyl cyanide nononmer, and 0 to 20%
by wei ghtS'f(ﬁP%C@i‘lﬁyﬁtliﬂmﬁﬁrpr@l‘cﬂdfﬂ)layﬁ@ﬂ-méﬁl FugprREL PR WqﬁrPItJﬁ‘emfﬂr esence
of 50 to 90 parts by weight of the solids content of a rubber |atex having
a gl ass suspwisicn pEnpEARar: icfle@Chavings o cirsissttinagsdft i85 t o 100% by
wei ght of acrylate, 0 to 40% by wei ght of an aromatic vinyl nononer, O to
5% by weitghipefataires essld0oiki og nonenetid antetage ot Meidikimeafera vi nyl
nmononer copol yneri zable therewith, such that the total anmount of the

enul si on golspres bee qie prihded by shyp#es 96hH . p@Rmd¥ £1L1 2dy y mitdigigenul si on
polymer is obtained by graft-polynerizing 5 to 20 parts by weight of a

mononer g Xtimceuseoasi 8biaw (@kcAstiaedOlaby sviey ghiiqeft af deastulgienmononer
sel ect ed
polymer 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 scolution 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.
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 20%

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

a vinyl cyanide monomer, and 0 £o 20% by weight of a vinyl monomexr

1z



fromacrylate and net hacryl ate excludi ng nethyl nethacrylate, 20 to 80% by
wei ght of nethyl nmethacrylate, and 0 to 20-06 by weight of a vinyl nononer
copol ynmeri zable therewith in the presence of 80 to 95 parts by wei ght of
the solids content of a polyner |atex consisting of 50 to 95% by wei ght of
met hyl nethacrylate, 5 to So % by weight of nethacrylate having a C2 to C8
al kyl group, and O to 20% by wei ght of a vinyl nononer copol ynerizabl e
therewith, such that the total anmount of the emul sion pol yner- becones 100
parts by weight. 022 Preferably, the enul sion polyner has a 3-1ayer

st r uct ur ECrSHYAINTEF R pEIGHBYL B ng: £dha Brogepart Rt HP ®ei Fhtrartsab¥ononer

m xture consisting of 60 to 100% by wei ght of alkyl acrylate, 13 0 to 40%
by wei ghtvegighd eifnyhendabhes ewpamhmi sablbbeketavix haares & glase 5% by
wei ght of a crosslinking nononer in the presence of 10 to 60 parts by

wei ght oftddres iddldrdsespertrentirefof Qfal gnelesd atome iptdpayr od B9 tpollpwéri zi ng 40
to 100% by wei ght of nethyl nethacrylate, 0 to 60% by wei ght of a vinyl
nononer dopekygbti eiblertterewitt hoahdy 0oy retightOed byn wetaptt iof vanyl
crosslinking nononmer, to give a 2-layer polymer |atex, and then

pol yner i siorgpuikl,t 0 63 Patdys whyghei ghta afrcx ghdmdiiery moxbuee, &ed@si o ng of 60
to 100% by wei ght of (meth)acrylate and O to 40% by wei ght of a vinyl
nmononer CcapEoby Mefiighabd £ at-heiEWnbAchnar ddi Ipmesance 1ef tH8Pepaths shiyhwei ght of

the solids content of the resulting 2-layer polyner |atex. Preferably, the
aqueous elieat cakYt®- SPLHGLOR b5 32 8MUEBESN polymer becomes 100 parts
by weight.
021
Preferably, the emulsion polymer is obtained by
graft-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 we_ight
of a vinyl monomer copolymerizable therewith in the presence
of 80 to 95 par.ts 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 €2 to C8 alkyl group,
and 0 to20%byweight of a vinyl 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 congisting of 60 to 100% by weight of alkyl acrylate,

13



solution of an inorganic salt. 023 The present invention relates to nol ding
thernopl astic polynmer particles conprising 100 parts by wei ght of
suspensi on polyner particles having a glass transition tenperature of 60C
or nore and an average particle dianmeter of 50 to 500 m produced by
suspensi on pol ynerization, the said suspension polynmer particles being
coated with 5 (inclusive) to 22 (exclusive) parts by weight of an enul sion
pol ymer produced by emnul sion polynerization. 024 The suspensi on pol yner
particles obtained by suspension 14 polynerization are those having a gl ass
transition teqﬁprature of 60C or nobre and an average garticle di,amet er of
X‘bﬁ’iéb?

50 to 5060 Tth*GbPYi Hetdby LUl peds b RCpEMG et PRk RLAGHSHEN LGP a
mononer mxture. 025 In the suspension polyner particles, the content of
(et h) ac %P el it pF Se¥ab¥Bt 96 & GTRSEhIEK NG HPRONYH A8 L BrESEBCE 70 to
100% by wei ght. Wen the content of _(neth)acrylate is |ess than 30% by
wei ght, tHel@ohpat§ mantsy byovei gt ok peisison 1g6| gaBEcparet & ®9L1Wmel t he
emul sion polyner wused in the present invention is deteriorated, and thus an
excel | entltasdpdepetried oyigolianel iz by Ahded. 1TAE kyrneightofof meshyilnyl
nononer copol ynerizable with (nmeth)acrylate is preferably Oto 70%y
wei ght, matdagraflertahl @ Ga 6 030Uy weeigiitt 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 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.

Preferably, the agqueouselectrolyte 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 pm 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 suspensiongpolymer‘particles obtained by suspension
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026 The (meth) acryl ate includes al kyl acrylates having a C10 or |ess alkyl
group, such as nethyl acrylate, ethyl acrylate, butyl acrylate and

2- et hyl hexyl acrylate, and al kyl nethacrylates having a Cl0 or |ess al kyl
group, such as nethyl nethacrylate, ethyl nethacrylate, butyl nethacrylate
and - 2-et hyl hexyl nethacrylate. These nononers can be used alone or as a

m xture of two or nore thereof. Anpong these, nethyl nethacrylate, butyl

nmet hacryl ate, ethyl acrylate and butyl acrylate are preferabl e because they
can be conmhined with the enulsion polynmer used in the present invention to

f orm nol @@&W@r&ﬁﬁtéloé‘saE%EQQ%Pw nafaﬁﬁﬁﬁéstra%%t CEIRGE2hbR Snrer
copol yneri zable with the (neth)acrylate includes (1) vinyl arenes such as
styrene, % GO RyPr gagrem@d aFpAYERREEOBEYE EALS aRHABEERT (PR LenE00(2) vi nyl
carboxylic acids such as acrylic acid and nmethacrylic acid, (3) vinyl
cyani des Mguclpbas inedy bynistsiveasdog potlyackyzatiion og, a(mpnwmﬁgfl orhal i des
such as vinyl chloride, vinyl bromde and chloroprene, (5) vinyl acetate,
(6) al kemssiomeah magctafrieyl ene, propyl ene, butyl ene, butadi ene and
i sobutyl ene, (7) alkene halides, and (8) nultifunctional nononers such as
allyl netha&byl ate, diallyl phthalate, triallyl cyanurate, nobnoethyl ene
gl ycol dinethacrylate, tetraethylene glycol dinethacrylate, divinyl benzene
and gl yci dyl maEwhateysaspenAiong poigser shyténées,atiret bphtehyrefie, acrylic
acid, nethacrylic acid, acrylonitrile,
(meth)acrylate is preferably 30 to 100% by weight, more
preferably 70 to 100% by weight. When the content of
(meth)acrylate is less than 30% by weilght, the compatibility
of the suspensiorn polymer particles with the emulsion polymer
used in the present invention is deteriorated, and thus an
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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vinyl acetate, allyl nethacrylate and glycidyl nmethacrylate are preferable
because they can be conbined with the emul sion polynmer used in the present
invention to formnolded articles excellent in qualities. 028 The
suspensi on polyner particles can be honopol ymer particles or m xed pol yner
particles prepared by copolynerizing or graft-polynerizing a nononer
conposition based on one or nore of these nononers. 029 16 The average
particle dianeter of the suspension polyner particles is preferably a
particle diameter of 50 to 500 m _obtained in usual suspension
pol ymer i Zd5isH.esTiREcaldrate 1haMa ditd Sfi-aneter is preferably 75 to 300 m
nore preferably 100 to 250 m Wen the average particle dianeter of the
suspensi 0@ %dl ymer particles is less than 50 pm filterability is
deteriorated. It not preferable either that the average particle is higher
than 500 m bec&dlsevitichnohenenaapspivasitiizabisl wheh tharimedihdacaty lelte present
invention are further mxed in a powder f ormmth a particul ate conpoundi ng
agent, theadhiddd y(1)t héngdf arenbe suxkdasinforeny, wi-ttetie coynemnadi ng agent
is deteriorated. 030 The glass transition tenperature of the suspension
pol ymer mparddldeodty@Eie andatiehlthe sglyassie,r 291 Mioylt espdoatdie S
preferably 65C or nore, nore preferably 70C or nore. \Wen

acids such as acrylic acid and methacrylic acid, (3} vinyl

cyanides such as acrylonitrile andmethacrylonitrile, (4) vinyl

halides such as vinyl chloride, vinyl bromide and chloroprene,

(3} vinyl acetate, (6} alkenes such as ethylene, propylene,

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
preferablebecause theycanbe combinedwith the emulsionpolymer
used in the present invention to form molded articles excellent
in gualities.
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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the glass transition tenperature of the suspension polynmer particles is

| ess than 60C, the surface hardness of a nolded article obtained by nolding
is lowered, and when it is used together with rigid plastics, scratches are
caused. The glass transition tenperature is a value determ ned by a
differential scanning calorinmeter. 031 As the dispersion stabilizer for
suspensi on polynerization, a usual inorganic or organic dispersant can be
17 used. The inorganic dispersant includes magnesi um carbonate and cal ci um
tertiary phosphate, and the organic_dispersant includes natural products
and synthetic PoIyREETEESpRIEERRELS didnetey ofafk, SRS IOn RYWIMEH de,
partially saponified polyvinyl alcohol, partially saponified pol ynethyl

met hacr ylmmiclps yiac prafemdly andattid da tod antediegoof &6l byl &HE, umet hyl
cel l ul ose, hydroxynethyl cellul ose, hydroxyethyl cellul ose, polyalkylene
oxi de, paiypaimgd gyr nsiuadorssispsoisyvinn o liymedzaizeitd onandTheal &vaaagd

pol ystyrene, and | ow nol ecul ar di spersants or emnulsifiers such as alkyl
benzene siddftonAlediamdtiat iy weafessmbly.75 Hre3pol yipmaoasd ipate figridblat or for
suspensi on pol ynerization includes peroxides such as benzoyl peroxide and

lauroyl perotdesnng.azaneanpadndsesdgh paraiebesasohut ¥roaEt thke. 032 For
regul ation of the nolecular weight, a chain transfer agent nay al so be

used, andsidierdidpblnsh-epapteited NGl UASS t1ieh 60 &8 Allodramncant an,
t hi ogl ycol ate, nercapto acid such

is deteriorated. It not preferable either that the average
particle is higher than 500 um because when the thermoplastic
polymer particles of the present invention are further mixed
inapowder formwithaparticulate compoundingagent, the ability
thereof to be mixed uniformly with the compounding agent is
deteriorated.
030

The glass transitiontemperature of the suspensionpolymer
particies is 60°C or more. The glass transition temperature
is preferably 65°C or more, more pfeferably 70°C or more. When
the glass transition temperature of the suspension polymer
particles is less than 60°C, the surface hardness of a mdlded
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
gcanning calorimeter.
031

As the dispersion stabilizer for suspension

polymerization, a usual inorganic or organic dispersant can be
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as (3-nercaptopropionic acid, and aronmatic nercaptans such as benzyl

mer capt an, thiophenol, thiocresol and thionaphthol, particularly preferably
C4 to Cl2 al kyl nercaptan. 033 As the nethod of producing the suspension
pol ymer particles, it is possible to use any known nethods such as a net hod

whi ch involves suspending a nononer or a nononer mxture in water and
subjecting it to polynerization reaction, anethodwhich involves 18
suspending a part of a nononmer or a nonomer mxture in water to initiate
pol ymeri zation reaction and then subjected to polynerization reaction by
addi ng amsmfueolifesinpeasnsdn &ispeesaneniabedeHMadie sioib FaTrenamenoner

m xture to a polynerization reaction chanber in one portion or in divided
portions avd @amtivudiestbiaay hespdlaeer icxat ithe prgesdds dispersamet hod whi ch
i nvol ves suspending a part of a nononmer or a nonomer mxture in water to
i nitiate pullynkrd zatnonl peadticba aadds e tsidpeLyreer di sppobpnesiszati on
reaction by adding the remai nder of the nononer or nononmer mxture to a
pol yer i zai soarchacis it iahagbeylanidae pararitaldy saponi i &#d ded ypdrtyilons or
continuously as the polynerization proceeds. 034 The nethod of adding the
pol yner i zatdaiol nigd et icrl andages i fakal pdlvaksfen agemadrs/1aete particularly
limted, but the nost preferable nethod involves dissolving both the

pol yneri zdiy@ibryinid i 80 HRaigh IdandileFgeRie il g@N e Hyand then
suspendi ng the nononer in water foll owed by polynerization
cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose,
polyalkylene oxide, polyvinyl pyrrolidone, polyvinyl imidazole
and sulfonated polystyrene, and low-molecular dispersants or
emulsifiers suchasalkyl benzene sulfonatesand fattyacidsalts.
The polymerization initiator for suspension polymerization
includes peroxides such as benzoyl peroxide and lauroyl peroxide
and azo compounds such as azobisisocbutyronitrile.
032
For regulation of the molecular weight, a chain transfer
agent may also be used, and the chain transfer agent includes
C2 to Cl8 alkyl mercaptan, thioglycolate, mercapto acid such
. as Pf-mercaptopropionic acid, and aromatic mercaptans such as
benzyl mercaptan, thiophenol, thiocrescol and thionaphthol,
particularly preferably C4 to Cl2 alkyl mercaptan.
033
As themethod of producing the suspensionpolymerparticles,
it is possible to use any known methods such as a method which

involves suspending a monomer or & monomer mixture in water and

subjectingittopolymerizationreaction, amethodwhichinvolves
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reaction thereof. The tinme necessary for polynerization is varied depending
on the type and anount of the initiator or polynerization tenperature, but
is usually 1 to 24 hours. Conponents usually added in nolding rigid

pl astics, for exanple, a plasticizer, a lubricant, a stabilizer and a U
absorber can also be added to the nononer at the tine of suspension

pol yneri zation. 19 035 The enul sion polyner is an emul sion pol ynmer produced
by enul sion polynerization of a vinyl nononmer. The enul sion pol yner
‘includes (1) an enul sion polynmer obtained by graft-polynerizing 10 to 50
parts bysuepbghdiof a panonef aineuerer cohdi yoneypesf migtugel dowwdyenei ght of
net hacrylate, 0 to 90% by weight of an aromatic vinyl nononer, 0 to 25% by
wei ght oto anidicipkecpahidernwaomen, raadtOohoag@% benweiihecbeédatei nyl

nononer copol yneri zable therewith in the presence of 50 to 90 parts by

wei ght obollheesdebddcanamtantiai o adibeay dratexebaw agspendiss oft thasiti on
tenperature of OC or less consisting of 50 to 100% by weight of acrylate, O

to 401 byewsigbbrodf dhcaionBheE o RyhomabRdRurOtbe p¥ibreveizgbionf a
crosslinking nononer, and O to 10-06 by weight of a vinyl nononer

copol ynerkzablient beagwei-hinsugl pbkat chhert ohakidiBHAt pettibAsesul sion
pol ymer becones 100 parts byweight, (2) an emul s ionpol ynmer obtai nedby

graft - p%bﬁ%&hﬁ%ﬁ%@y% Eﬁe%ﬂﬁﬁéﬁiﬁé’ti’&i ghbcatag , moEESe tHad WhecRONSi sting
of 20 to 80 % by wei ght of at” | east one nononer selected fromacrylate and

met hacryLahe19%e! Udkpanfehyyvl FREDAGE Y Adhontd: 1 80%R¥mer mixture

in water to initiate polymerization reaction and then subjected
topolymerizationreéctionbyaddingtheremainderofthemonomer
or monomer mixture to a polymerization reaction chamber in one
portion or in divided portions or continuously as the
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
guspending 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 inmolding rigidplastics, 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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wei ght of methyl nethacrylate, and 0 to 20 % by weight of a vinyl nononer
copol yneri zable therewith in the presence of 80 to 95 parts bywei ght of the
solids content of apolyner |atex consisting of 50 to 95-06 by wei ght of

met hyl nethacrylate, 5 to 500- by weight of nethacrylate having a C2 to C8
al kyl group, and 0 to 20% by weight of a vinyl nononer copol ynerizabl e
therewith, such that 20 the total anpbunt of the emnul sion pol ynmer becones 100
parts by weight, and (3) an enul sion polyner having a 3-layer structure

obt ai ned by pol ynerizing 40 to 90 parts by weight of a nmononer mxture
consi sting dP 60 to 100% by wei ght of alkyl acrylate, O to 40% by wei ght of
a vinyl nonomer_copol ynerizable therewith and 0. 1 to Si by weight of a
crossl i nki ng nmﬁmuﬁﬁlpﬁepgi@@ﬁ@eg 3&¥ engledopoPpAYTST B bt 3F the
solids content of a polyner |atex prepared by polynerizing 40 to 100% by
wei ght ofemekshiyon pnadtimenidadtion % @ s0w%y mesiagsr .of Thevemnylshonomer

copol yneri zable therewith and 0.01 to 10% by wei ght of a crosslinking
nmononer , palyier ind-ddgeer (Ipolamesmylation radgmarembigdnadetyzi ng 11 to 67
parts by weight of a nmononer mi xture consisting of 60 to 100% by wei ght of
(et h) acroptaft te- raoiid e i im0 96ty Shedaghits bf vee ghity bf reomoneme ¢ opiodtymer i zabl e
therewith in the presence of 100 parts by weight of the solids content of

t he resuldomg 2=drayef pal yeenoloat ey. wO36hThet ettt isd ony potey mer Hdl)odss
preferable in respect of the inprovenent of the inpact-resistant strength

o; [rﬁl dedo@rdd igjIes o fobhad heda by c Mol sy nandriendhennepl asyisy padigrer gFarticl es

(0] e
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
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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present invention, the emulsion polyner (2) is preferable in respect of the
i nprovenent of the noldability of the thernoplastic polyner particles of the
present invention, and the enulsion polynmer (3) is preferable in respect of
the inprovenent of the inpact-resistant strength and transparency 21 of

nol ded articles obtained by nolding the thernoplastic polyner particles of
the present invention. 037 The general nethod of producing the emul sion
polymers (1) to (3) is described in detail in for exanple JP-A 2- 269755 and

JP-A 8-217817. wever rﬁghod i s not |Iﬂlteg t hereto. The emyl sion
pol yrers {8 HO&3¢ ?meaﬁtba SRS S BY L YBBLaREEORE ERURATE B yner s
are used w dely as a qgual i inmprover for thernoplastic resin, and even if

they are Wecifer 884 43) @fe eﬁ*ﬁﬂ&ﬂﬁ& RREFPRBINESHITT ot yHEFeH AU f t he
present invention, their various quality inproving effects can be
exhi bited W\/@ﬁab}’ PREVERTL 3 BE HolHA8P PRTRHBOY vWielold Pher @BOTMSFNd it -
possible to use for exanple a single kind of polynmer |latex particles or
m xed | atehxiputey ponsisting ef abdreil?F byowsiehtcobppiyl armydsdd.on t he
- follow ng one or nore nononers is copolynerized or graft-polymerized. For
exanpl e, @ he 49hyy wababherf armclnyesohtmeaceypal esei hzdlubk rigreadekyfitlacr yl at es
having a Cl10 or |less al kyl group, such as nethyl acrylate, ethylacrylate,
butyl acrapdbelarmds2-st tplibbrydf acmdsatled nk(iz)g mehbaer imtles prawdned ng al kyl
nmet hacryl ates having a ClO or less, preferably C8 or |less al kyl group, such
as net hylofmatthaer b gdeesttdyweicht 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 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 moliding the thermoplastic polymer particles of the
present invention, the emulsion polymer (2} is preferable in
regpect 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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nmet hacryl ate, butyl nethacrylate and 2-ethyl hexyl nethacrylate, (3)
aromati c vinyl nononers including vinyl arenes such as styrene, a-nethyl
styrene, nonochl orostyrene and di chl orostyrene, (4) vinyl carboxylic acids
such as acrylic acid 22 and nethacrylic acid, (5) vinyl cyani de nononers

i ncludi ng vinyl cyanides such as acrylonitrile and nethacrylonitrile, (6)
vinyl halides such as vinyl chloride, vinyl bromde and chloroprene, (7)
vinyl acetate, (8) al kenes such as ethyl ene, propyl ene, butylene but adi ene
and i sobut Iene and (9) crosslinking _nmononers including al

met hacr yIoft 80l R AREGL CoREIR Figed l?ymﬂlriymgct;lﬁaha%@op%ﬁ%w mﬂlé’ﬁ@rm ycoI

di met hacryl ate, tetraethylene glycol dinethacrylate, divinyl benzene and
egC|dyIPﬁéﬁﬁé@ﬁﬁl@ﬁéth@S&*ﬁﬁ@névéma@@tﬁéﬁl|cIe di ameter of the erul sion
polymer is not particularly limted, but is preferably a particle dianeter
of 0.05 t@®3075 mwhich is average particle di anet er obtained in usual
enmul si on pol ynerization, nore preferably a particle dianeter of 0.06 to 0.3
m \When t he av&hageeparsl oleshdidant treroduics rigesise Evard sG.c@Spod wmeths ghier t han
0.5 m the nolding processability of the thernoplastic polyner particles of
the present(3)nveniesniadl ibhdetapacin rikst ekanblet FreAyth 26754 wavd@s par ency
of the resulting nolded articles, tend to be deteriorated. 039 The nvol di ng
t her nopl agt-izc sp@lyrmary panbivelres, oththgephedent not limited thereto.

The emulsion polymers (1) to (3) can be preferably used
because the emulsion polymers are used widely as a quality
improver for thermoplastic res in, and even if they are recovered
as the molding thermoplastic polymer particles of the present
invention, their various quality improving effects can be
exhibited. However, theemulsionpolymer ignot limitedthereto,
and it is possible to use for examplie 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
aClO0orlessalkylgroup, suchasmethyl acrylate, ethylacrylate,
butyl acrylate and 2-ethylhexyl acrylate, (2) methacryiates
inciuding 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, o-methyl styrene, monochlorostyrene and

dichlorostyrene, (4) vinyl carboxylicacids suchasacrylicacid
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invention conprise 100 parts by weight of the suspension polynmer particles
coated with 5 (inclusive) to 22 (exclusive) parts by weight of the emnul sion
pol ymer. The content of the enulsion 23 polyner is preferably 6 to 15 parts
by weight, nore preferably 7 to 10 parts by wei ght. Wen the content of the
enul sion polynmer is less than 5 parts by weight, the fine polyner particles
remain in the systemeven of ter an aqueous el ectrolyte solution is added,
thus resulting in failing to inprove their filterability. On the other

hand, when the content of the enulsion polynmer is higher_ than 22 parts by
wei ght, fesrhBeEBACKEY1E8ACIE  alyr B4BY ¢ YparCednongy fipREUEHIF §116% pol yer
tends to be increased. 040 The term "coated" nmeans not only that the whole
surface aWanifesgsphesi aprpbPyHEri papndaethaardeatidd e h (6 heiamll si on

pol ymer, but also that the surface of the polyner particles is coated

parti al | ynaii tdes sachnas siioyylpohyeeide Bywigualt brgntiHe snd pddsingprssieyner
particles with the emul s ion polyner, the average particle dianeter of the
suspensi ofi7) palnyieraqearatiec| el )i s likede g reprthe m sb e thtlens)Yotdogy ltemat, of t he
particles before coating. Wien the change in the average particle dianeter

I s | ess thaty3e t heutfddierpolayrieri guanttclease, raewBi(9) wridesldyddiey resul ting
in failing to inprove their filterability. 041 Wth the enul si on pol yner,
the surf agsh@ietdel rsdispBnst G 10 mMamiaqiantited esiiias 16Qated hprefer,abl y not

| ess than 50% nore

triailyl cyanurate, monoethylene glycol dimethacrylate,
tetraethylene glycol dimethacrylate, divinyl benzene and
glycidyl methacrylate.
038

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 pym. 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
pregent invention, and the impact-resistant strength and
transparency of the resulting molded articles, tend to be
deteriorated.
039

Themolding thermoplasticpolymerparticles of the present
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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preferably not | ess than 60% When the coated surface is less than 50% the
powder characteristics of the thernoplastic polynmer 24 particles after
recovery tend to be deteriorated. 042 Not all nolding thernoplastic pol yner
particles obtained in the present invention may be coated with the emul sion
polymer, and the nolding thernoplastic polynmer particles may contain the
suspensi on polyner particles without being coated with the emnulsion pol yner
and the residual enul sion polymer particles wth which the suspension

pol ynmer particles are not coated. 043 The solids_content of the rubber

| at ex corRTSfTeiy 16f P59 e’cf%biﬁo%tl%/lﬁe?%?s 6’fY Yelghht OB RF AGHARL Yei ght  of
an aromatic vinyl npnoner, 0 to 5-06 ght of a crosslinking nononer,
and 0 to Fe<o P%&‘/t%\bygfﬁlqﬁt a \Wll'lﬁﬂ thﬁ)ﬁ@ﬂ“*é?n*é@gfoﬂl%ﬁfnﬁiﬁﬁpé RCH&MSA t h,
described in the enulsion polyner (1), has a glass transition tenperature
of pref erizbigseClmn Emtaﬂnyerqs@élfterhm yinga®lret pestivhen nareigl ass
transition tenperature of the emulsion polyner is higher than 0C, nol ded
articl es ‘obthemedtey awsrda fiter she gueerusopl esitrel ot gobut pantiscldd®:df t he
present invention hardly inprove inpact-resistant strength. 044 Further,

t he preserttus megntlitdmar éhaf 23l ing atpriopessef oheipr Htltengbiblidy ng On

t hernopl astic pol yner particles, which conprises the steps consisting of

pr epar i ngtlee pehyptansysgensthe coeigt i fhesnsensiropopohynes Haytacl es

havi ng a gl ass
than22 partsbyweight, formationof coarse aggregatedparticles
via the emulsion polymer tends to be increased.
040

The term “coated” means not only that the whole 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, theaverageparticlediameterof 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 particies
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%, thepowdercharacteristicsof thethermoplasticpolymer
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transition tenperature of 60C or nore and an average particle 25 dianeter of
50 to 500 m produced by suspension polynerization, mxing 5 (inclusive) to
22 (exclusive) parts by weight of an enulsion polyner with 100 parts by

wei ght of the suspension polyner particles, regulating the m xture such
that the solids content of the suspension mxed with the pol ymer emul sion
is inthe range of 35 to 40'-. by weight, adding an aqueous el ectrol yte
solution at a tenperature of not higher than the Vicat softening

tenperature of the emnul sion polyner to the suspension mxed with the

pol yner KRNSO rAfte T StP IV aFer S5t (T P dteHist@F %ol yner suspensi on),
heating the m xed pol yner suspension at a tenperature of not |ower than the
Vi cat sof®e¢hi2ng tenperature of the enul sion polyner, and recovering the

nol di ng thernopl astic polynmer particles by solid-liquid separation. By the
producti on prodiEdsadl mHaigretbarmpplentiepolmensparateleos odt@inngpensi on
pol ymer particles can be uniformy coated with the enulsion polyner, and

t he renmiin hhefinesepdr tcdrt poh pagrs: ceausd g tietles punation daiyidn.erability
can be significantly reduced. 045 Addition of the aqueous electrolyte

sol uti on 4md the middschg pheymeplaaspensilgmearspsupécies nay addtainchef t he

emul sion polyner (polyner latex) af ter addition of the aqueous electrolyte
sol uti on $wspdres ol ywarynss pensi iadl dan wiadpedt efingidaartad wiath thecoat i ng of
t he emul si on pol yner on the surface of the suspension polyner particles and
si gni fi cashul et tgcdymelr bhel teeBresN@ual emulsion polymer particles

with which the suspension polymer particles are not coated.
043

The solids content of the rubber latex 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 ¢rosslinking 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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26 fine particle polynmers causing deterioration in filterability. 046 The
mxing ratio, in terns of solids content, of the polyner suspension

conpri sing the suspension polynmer particles produced by suspension

pol ynmeri zation to the emul sion polynmer (polyner |atex) produced by emul sion
pol yneri zation is selected such that the anount of the enulsion polyner is
from5 parts by weight or nore to |l ess than 22 parts by wei ght, based on
100 parts by weight of the suspension polynmer particles. The m xi ng anount
is preferably 6 to 15 parts by weight, nore preferably 7 to 10 parts by

wei ght . \Giamates aftfhtoof0q ha rnedsseh hyosyapens son [pedymeramas igant s by

wei ght based on 100 parts by weight of the suspension polyner particles,
the fine Weihpees dancilesdyeleirti A2 (axehesiysi epnbverbufiairohthehddi tion of
t he aqueous electrolyte solution, and as a result, an effect of inproving
filterabignulpsidrs protymsys evivdd 100 pes tsotbypsfigidblod éhieheuspieats itome  anount
of the enulsion polyner is 22 parts by weight or nore based on 100 parts by
wei ght ofpdlhanesuppendicdrspotgymetapang ittleesikevaasnicH ochatit tlom sofl ickzar se
aggregated part i ¢ le s via the enul s ion polyner tends to occur

frequent lgonthk Hie tiet badpehsibxi migxetewstis pehns i el yned 1y reeru Isispens on
producedby suspension polynerization, with the emul sionpolyner | atex
produced iy tREW:=sigeo PabyrRa 0 aty wei glipt chdBablgysn aY0kyes eladdirRg yithe

enmul sion polyner latex to the suspension polyner 27

solution at a temperature of not higher than the Vicat softening
temperature of the emulsion polymer to the suspensionmixedwith
the polymer emulsion (referred to hereinafter as the mixed
polymer suspension), heating the mixed polymer suspension at
a temperature of not lower than the Vicat softening temperature
of the emulsionpolymer, and recovering the molding 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 agueous electrolyte solution to the mixed
polymer suspension is superior to addition of the emulsion
polymer (polymer latex) afteradditionof the aqueocuselectrolyte
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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suspensi on under stirring or adding the suspension polyner suspension to
the enul sion polyner |atex under stirring. By mxing the polyner suspension
with the emul.sion polyner |atex produced by enul sion polynerization, the

m xed pol ymer suspension can be obtai ned. 048 When the enul sion pol yner
latex is mxed with the polymer suspension, the solids contents of the:

emul si on pol yner
limted, and it
the emul si on pol
pol yner i ZdfR2p

;

| atex and the pol yner suspension are not particularly
is nost easy in nmanufacturing and thus nore preferable that
mer | atex or the polyner suspension obtained _in the usual

66%8%%%@6u§énﬁtdqt§rwq% inthie tegiakdsl idont ent  of

the enmul sion polyner latex is preferably 25 to 45% by wei ght, nore
preferabl§ 86 to 40% by wei ght. The solids content of the pol yner
suspension is preferably 33 to 45% by weight, nore preferably 35 to 40% by
wei ght. Wien t e Bbxingg rabatenn mrmeef@mllﬁsmmmroféb@mlm sol i ds
content of the polyner suspension is outside of this range, the fine

pol yner pargperision eompni s ing hbesusmmsvenpal yeer paradoéespralenstd ol yt e
solution is added, and as a result, there is a tendency to cause
det eri or &y euspengricdupbdlyintyipat hgnttoo fridid amalbdongedl ewer ajpaiment of
inproving filterability and frequent formation of coarse aggregated

particl eslatiex )t pecatukdibgempsd Wepol 0h8r2B8aThen tisxsdPe despeuahwteatd S

preferably 5C or nore, and a

the amount of the emulsion polymer is from 5 parts by weight
or more to less than 22 parts by weight, based on iOO parts by
weight of the suspension polymer particles. The mixing amount
is preferably 6 to 15 parts by weight, more preferably 7 to 10
parts by weight. When the amount of the emulsion polymer is
less than 5 parts by weight based on 100 parts by weight of the
suspension polymer particles, the fine polymer particles remain
hnthesystemevenaftertheaddithm1oftheaqueouselectrolyte
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 freguently.
047

The method of mixing the suspension polymer suspension
produced by suspensionpolymerization, withthe emulsionpolymer
latex produeed by emulsion polymerization, preferably involves

adding the emulsion polymer latex to the suspension polymer
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tenperature less than 5C is not preferable because the amount of utility
used in a subsequent heat treatnent procedure is enornous. The solids
content of the m xed pol yner suspension is adjusted in the range of 35 to
401 by weight. Wen the solids content is |ower than 351 by weight, the
fine polymer particles remain in the systemeven after the aqueous
electrolyte solution is added. Wen the anount is higher than 401 by

wei ght, formation of coarse aggregated particles via the enul sion polyner
occurs frequently, and after dehydration, the water content is high. After
t he sol i dG1sRATSERD oMdsie SHLEE NSO YT @A REH &R G SPSNSIruPOAITERt he range
of 35t 0400-. bywei ght, an aqueous electrolyte solution is added. 050 The
aqueous elusmarstiyore toolthel enulsisddedlyverhtanexedndes| yrerringspedyi on at a
tenperature not higher than the Vicat softening tenperature of the emul sion
pol yner . mbheiraytdeupol phertswdydes boh wtitdnthe ewdesipn efenaidy latex
tenperature not higher than (Vicat softening tenperature of the enul sion
pol ymer paotiscddd @y At itdie paduerits zeltd e, oltyice ndclad ipal yireradded at a
tenperature higher than the Vicat softening tenperature of the enul sion

pol yner, dumpard iimgdrhelamemasitried pol yner particles formed are def orned,
and after dehydration, the water content is high, and the non-coagul at ed
emul sion g gner remains 29 to cause significant deterioration in
filterability and frequent aggregation of the polyner particles.

When the emulsion polymer latex is mixed with the polymer
suspension, the solids contents of the emulsion polymer latex
and the polymer suspension are not particularly limited, and
it is most easy in manufacturing and thus more preferable that
the emulsion polymer latex or the polymer suspension obtained
intheusual polymerizationprocedure 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 the emulsionpolymer latex or the solids content
of the polymer suspension is outside of this range, the fine
polymer particles remain in the system even after an agueous
electrolytesclutionisadded, andasaresult, thereisa tendency
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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051 The step of adding the aqueous electrolyte solution is preferably
addition of the aqueous electrolyte solution to the m xed pol yner
suspensi on under stirring because together with the enuls ionpolyner
particles, the fine polymer particles formed at the tinme of suspension

pol ymeri zati on can be coagul ated (precipitated) on the surface of the
suspensi on polynmer particles so that the surface of the suspension pol yner
particles can be coated therewith. 052 The aqueous el ectrol yte solution
that can be used in the present invention is not particularly limted
insofar as it The mhxangebespsphtnisniofprateoradgdn 6°acdd nsad t rrgr aan
inorganic acid (salt) having properties by which the enul sion pol yner |atex
can be caagyleatedrantcaggriegatzdd. iEmnppesitirabéefbeéoahss e heagmeoons
solutions of inorganic salts such as sodiumchloride, potassiumchloride,
l'ithium il artiidd tysodiedmilr amsddseotiassi heatbitasadeenki phbustibreniide,

pot assi um i odi de, sodiumi odi de, potassiumsulfate, sodiumsulfate,

amoni umesidrimati,. ammoni um chl oride, sodiumnitrate, potassiumnitrate,
calciumchloride, ferrous sulfate, nagnesiumsulfate, zinc sulfate, copper

sul fate, bari umecBbofbgde cohgenh@usfchher nigedf gbliviieehkQEbdasiBRIAESI UM
chloride, ferric sulfate, alum num sulfate, potassiumalumand 30 iron

al um  aquepUsted Yhi ehs Rindd088I €oajpsiehighs . ik eMOkLE iagl d,

sulfuric acid, nitric acid and phosphoric "acid, organic acids such as

acetic acighwnd {9NMve@thdnafth 3QUELSUSHt , the fine polymer particles
remaln in the system even after the agqueocus electrolyte solution
isadded. Whenthe amount ishigher than40%byweight, formation
of coarse aggregated particles via the emulsion polymer occurs
frequently, and after dehydration, the water content is high.
After the solids content of the mixed polymer suspension is
adjustedintherangeof 35to40%byweight, anaquecuselectrolyte
solution is added.
050

The agueous electreolyte solution is added to the mixed

polymer suspension at a temperature not higher than the Vicat
softgning temperature of the emulsion polymer. The agqueous
electrolyte solution is added preferably at a temperature not
higher than (Vicat softening temperature of the emulsion polymer
minus 10°C). When the agueous 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 ighigh, and the non-coagulated emulaionpolymer remainsg
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sol utions thereof, and aqueous solutions of organic acid salts such as
sodi um acetate, calcium acetate, sodiumformate and calciumformate, which
can be used alone or as a mxture of two or nore thereof. Anong these,
aqueous -sol utions of inorganic salts such as sodiumchloride, calcium
chloride, sodiumsulfate, ammonium chloride, calciumchloride, nagnesium
chl oride, magnesium sulfate, bariumchloride, ferrous chloride, alum num
sul fate, potassium alum and iron alun1can be preferably used in respect of
uniformty of a coating of the emulsion on the surface of the
suspensi dtP PRLSHE Fgﬁéﬁﬂpép§§8t§r@ﬁﬁrﬁt€~§ﬁtm %[ éhﬁ%ﬁ%ﬁl Y #he Sre&misiitng fi ne
particle polymers causin deterioration in f ilterability, andeasiness of
di sposal GiodAEdas 1okt t%’%awlih@eéb@@e’?ﬁtlr@dﬁ%n of the aqueous electrolyte
solution is preferably 0.001% by weight or nore, preferably 0.16 by wei ght
or nore, Gdréd preferably 1% by weight or nore. When the concentration of

t he aqueous electrolyte solution is lower than 0.0016 by weight, a |arger
amount of the aieectsrelodgctddingethsohanéons sdbad drdile el dedl utol aodgul at e
particles of the enulsion polyner, and the amount of utility used in a
subsequenirdiEatab ity edtidedbnpod cdduseueend = tacheolone solstidh 654Hhen t he
ratio of the polynmer latex in the m xed polyner suspension is high in
produci ngnizhei peligmey thepenplastircdidqolsyier-ingabebehes wdgdtiteprasent
invention or when the speed of adding

theemulsionpolymerparticles, the finepolymerparticles formed
at the time of suspension polymerization can be coagulated
(precipitated) onthesurfaceof the suspensionpolymerparticles
so that the surface of the suspension polymer particles can be
coated therewith.
0562

The aqueous electrolyte solution that can be used in the
present invention is not particularly limited insofar as it is
an agueous solution of an organic acid (salt) or an inorganic
acid (salt) havingproperties by whichthe emulsion pblymer latex
can be coagulated and aggregated. Examples thereof include
agueous 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, sodiumnitrate, potassiumnitrate, calcium chloxride,
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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t he aqueous electrolyte solution is extrenely high, or when the
concentration of the aqueous electrolyte solution is extrenely high, there
may be a significant increase in viscosity upon addition of the aqueous

el ectrolyte solution. In this case, operation such as suitable addition of
water to the systemmy be conducted to such an extent that the system can
be maintained in a usual agitating state. The anount of the aqueous

el ectrolyte solution is naturally varied depending on the ratio of the

enul si on polyner in the m xedpol ymer suspensi on, and the aqueous

el ect r ol Y5O1s G o R P USe SRdHEFONE SfcATRFIaRBGnBCAASHEMENt RSt  t he
non- aggr egat ed _enul si on polyner particles are not present after heat

t r eat mrentlydesshlenilge agids et LEnyeAt 20RA tIHEC P \ARED Fa1d PRoSPhericow wat er
content cannot be obtained by nerely addi ng the aqueous electrolyte

sol ut i on acd &, hergaxeeapbily Fechassarei oacighad famicypedasdeloperns! yt e
solution is an acidic aqueous solution so that the m xed pol yner suspension
af ter gr&awlludtiicors theaeoli gnd eheepiusedopot yoms csuspgasiiomnmdsd sedttsal | zed
with an alkali such as sodium hydroxide and then heated to a tenperature

hi gher tkarch taee Sdddaim sefettemieng cednpierm et aak , t keddml fioemapel yodr . The
32 heating tenperature is nore preferably (Vicat softening tenperature +
5C). 056 e unEoanHeey skiel et uanl peeusad Wlicpr o8 &b Bewikahrapeeus

solution, the m xed pol ynmer suspension is heated as such to a
or more thereof. Among these, aqueous solutions of inorganic
salts such as sodiumchloride, caleciumchloride, sodiumsulfate,
ammonium chloride, calcium chloride, magnesium chloride,
magnesium sulfate, barium chloride, ferrous chloride, aluminum
sulfate, potassium alum and iron alum can be preferably used
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, andeasinessof disposalofwaste
water.
05 3.

The concentration of the agueous electrolyte solution is
preferably 0.001% by weight or more, preferably 0.1% by weight
or more, more preferasbly 1% by weight or more. When the
concentration of the agqueous electrolyte gsolution is lower than
0.001% by weight, a larger amount cf the agqueous 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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tenperature higher than the Vicat softening tenperature of the enul sion
polymer. The heating tenperature is nore preferably 50 to 120C. 057 Wen
the m xed pol ynmer suspension is heated at a tenperature |ower than the
Vi cat softening tenperature of the enulsion polyner, aggregates of the
emul sion polyner particles wth which the surface of the suspension pol yner
particles was coated are not nmade dense, and the water content of the
nol ding thernoplastic polynmer particles is not reduced. 058 The m xed
pol yrmer suiensi on is subjected to solid/liquid separation, whereby the
rml di ng tOer dopl astic polymer particles are recovered. In solid/liquid
separation, dehydration and drying can be carried out in a usual manner.
The nol di ng t h&ramphastitipay e palyinet esatfx timetbresbxed ippdemsaron ar e
t hereby obtained. 059 Brief Description of the Drawings Fig. 1 is a graph
showi ng pardparisiah 54 hiphtingrrod183i g ghe ol ding phetrogpdpls tix3@))yrehow ng t he
surface state of the suspension polyner particles and nol di ng thernoplastic
pol ymer paddiidbss oft shagskdsermixdmueaits ory €8 paodn teley sp&ba sFmdalingar e as
follows: particle size distribution of the suspension polynmer particles;
the aguecus electrolyte solution is extremely high, or when the
concentration of the agqueous electrolyte solution is extremely
high, there may be a significant increase in viscosity upon
addition of the agueous electrolyte solution. In this case,
operation such as suitable addition of water to the system may
be conducted to such an extent that the system can be maintained
inausualagitatingstate. Theamount of theagueouselectrolyte
soclution is naturally varied depending on the ratio of the
emulsionpolymer in the mixed polymer suspension, and the agueous
electrolyte solution may be added in such an amount or more that
the non-aggregated emulsion polymer particles are not present
after heat treatment.
055
In the present invention, the polymer particles of low
water content cannot be obtained by merely adding the aqueous
electrolyte solution to the mixed polymer suspension. When the
aqueous electrolyte solution is an acidic agueous solution so
that the mixed polymer suspension after granulation is acidic,
the mixed polymer suspension is neutralized with an alkali such

ag gsodium hydroxide and then heated to a temperature higher than

the Vicat softening temperature of the emulsion polymer. The
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O particle size distribution of the nolding thernoplastic polyner

particles; O particle size distribution of aggregated particles of only the
enul si on polynmer; 1: suspension polyner particle; and 2: nol ding

t her nopl astic polyner particle. 060 Best Mdde for Carrying Qut the

I nvention Hereinafter, the present invention is described in nore detail by
reference to the Exanples, but the present invention ‘is not limted to the
Exanpl es. Evaluation of the filterability of the m xed pol yner suspension
obt ai ned .in the Exanpl es and Conparative Exanples, evaluation of the color
of a wastheaF§Ing HFPFREMET i itiwe @F—’efﬁrﬁélﬁol(W#&atpéﬂfltépénéforrponents and
nmeasurenment of the water content after dehydration were carried out

accor di ng-anpataufold GChg met hods. 061 (Filterability) 34 Wen 500 g
(solids content about 30 wei ght) of the m xed polyner suspension obtai ned
in the Ex@rpbes and Conparative Exanples was filtered under suction with an
aspirator, the required tinme was eval uated under the following criteria:
0: A majority dfhamtee agasohis| ¢learatralitite sol0t sevdsds neAtrdD atlque8isseconds
were required. x: 60 or nore seconds were required.
solution, the mixed polymer suspension is heated as such to a
temperature higher than the Vicat softening temperature of the
emulsion polymer. The heating temperature is more preferably

50 to 12¢°C.
067

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 poliymer particles is not reduced.
0568 |

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

Fig. 1 is a graph showing particle distxibution.
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(Col or of waste filtrate) Wien 500 g (solids content about 30 wei ght% of
the m xed polynmer suspension obtained in the Exanpl es and Conparative
Exanpl es was filtered under suction with an aspirator, the color of the
waste filtrate was evaluated with the naked eye under the follow ng
criteria: 0: Transparent. A Slight turbid. x: Significant turbid. 062
(Content of fine polymer particle conponents) Wien 500 g (solids content
about 30 weight%) of the mi xed polyner suspension obtained in the Exanples
and Conparative Exanples was left at 25C for 24 hours, 10 g supernatant was
col | ected fronFile 3uspenPhorrcsrapryl 4x2a0) nshowbrg dilre surdaicgt BRgtedryi ng
oven at 100C for 12 hours to evaporate water. The content of fine polyner
parti cl e cfoRPerBHRCSNRHOR adnMateRar ko eAeangd g1alslingg thgtiRerdAst3s Cont ent
of fine polyner particle conponents (VW/W)xI OO Werein W is the weight of
t he supempsdtvansr pefttieldsyiobgainsd iW2EKempRe wei ghepaftévedyyi ng. 063
(Measurenent of water content after dehydration) 500 g (solids content about
30 wei ght % of Theesymkedspalgnes fsldpwasi on obtained in the Exanpl es and
Conmpar ative Exanples was filtered under suction with an aspirator, and then

t he O particle size distribution of the suspension polymer

particles;

O particle size distribution of the molding thermoplastic
polymer particles;

O 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 polymerxr
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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dehydrated resin was recovered and placed in a hot-air circulating drying
oven at 100C for 12 hours to evaporate water. The water content after
dehydration was determ ned fromthe follow ng equation: Water content after
dehydration (%9 = [(Wv - W)/ WI] x100 wherein Wvis the weight of the resin
just after dehydration and before drying, and Wil is the weight of the resin
after drying. The parts and % used in the Exanples and Conparative Exanples
refer to parts by weight and % by wei ght respectively. 064 (Measurenent of
surface hardness) The nol ding thernopl astic polynmer particles obtained in

t he Exanpl es afBebAPardtised 1Eeafph eSO WD B Astr 1 Fitle® a ook Rediixgtbet of
about 1 mmin thickness. The surface hardness of the resulting nolded sheet
was neasPeme T BESISHEF oD adtlidided artdie Sxanles e gnmranaitivel gl ass
transition tenperature) 36 The glass transition tenperature of the
suspensi dxgpulawrvaparilides ohiddmeshidiniarhevibtamyl esminth tConpdia i ve
Exanpl es was neasured at an increasing, tenperature of 5 mn. wth a
di ff er entreduiosmni ivge oed o raveetuert DICRROC trieen Ufcddtawriedy yritSatiea Densh
Kogyo Co., Ltd.). 065 (Measurenent of Vicat softening tenperature) The
Vi cat sof@enizgnd-pivpiedatadd eradfert AR el 1R PR 1QhtRidieéid.n t he
Exanpl es and Conparati ve Exanpl es was neasured

A: 10 to 60 seconds were required.

x: 60 or more seconds were required.
{(Color of waste filtrate)

When 500 g (solids content about 30 weight%) of the mixed
polymer suspension obtained in the Examples and Comparative
Examples was filtered under suction with an aspirator, the color
of the waste filtrate was evaluated with the naked eye under
the following criteria:

O: Transparent.

A: S8light turbid.

x: Significant turbid.

06 2

(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-aircirculating
drying ovenat 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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according to JIS K7206 (A-50 nethod) . (Measurenent of vol une average
particle dianmeter) (1) For the enmulsion polyners in exanple 1, 6 and 7, the
average particle dianeters were deternm ned using the calibration curve
based on the vol une average particle dianeters. whi chwas prepared

prelimnary by the turbidity nethod with use of Spectro -photoneter U 2000
made by Hi tachi, Ltd, 546 nmwave length |ight scattering absorbing
photoneter. (1) For the enulsion polynmers in exanple 1, 6 and 7, the vol une
average particle dianmeters were determned with use of Spectro-photoneter
U- 2000 nedatmntHofat hie [pefl ymea eanh ighee compagentii §hl s c@t2/étli)xgd 0d8bsor bi ng
photoneter. This nmethod is based on the calibration curve which was

pr epar ed Vgrextg im War s e wied ghdr Bf di s swpeodtagy) bedprsudpeird olngol yrer
particles and suspension-emul sion polyner particles in each exanple, volune
aver age p#r tisltéhe 3 ighdnetidre mabcyiewsur ed by M crotrac FRA- SVRSC nade by

NIl KKI SO Co.Ltd., including figure 1. 066 Exanple 1 A reactor equi pped with
a stirrerQvag charged with 153 parts of deionized water and 15 parts of 3%
aqueous PVA solution (mxture of equal amounts of KH 20 and GH 20

manuf act upesh Hyremdp @t Syidretdonteremiafaled midbsidnatGen) Ltd.) and then the

interior purged with nitrogen. 100 parts of a nononer nethyl nethacrylate

containing 0.5 guard (8blhayceyitper Hxdees o YedghkY of the mixed polymer
suspensiocn obtained in the Examples and Comparative Examples
was filtered under suction with an aspirator, and then the
dehydrated resin was recovered and placed in a hot-air
circulating drying 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)/WA]x100
wherein Ww is the weight of the resin just after dehydration
and before drying, and Wd is the weilght of the resin after 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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of benzoyl peroxide and 0.2 part of t-dodecyl nercaptan dissolved therein
was added thereto, and the agitation speed of the stirrer was adjusted such
that the particle dianeter of the nonomer dispersion becanme about 250 m
Thereafter, the tenperature of the m xture was 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 90C for 1 hour to conplete the polynerization, whereby a

pol ymer suspensi on having a polynmer solids content of 38% was prepared. The
average particle diameter of the suspension polyner particles was 140 m
067 A reactor &4 Plrees Wransitsonteapewasuskarigele aisperadonmerlignest

dei oni zed water, 0.3 part of boric acid, 0.03 part of sodium carbonate,

0. 09 par tpaﬁtisﬂcﬁmquaiaaddyi the dosimpdies and @@mp@parat lofe Byaihphes was

f or mal dehydesul f oxyl ate, 0.006 part of sodium 38

et hyl enedicssunesi®tanacetiatcarad iy Mehpeardtwofe foft mougmisul fqathﬂajzo and t hen
the interior is purged with nitrogen, followed by being heated to 80C. 251
of a nonaieffaretitiitad sengiisig nglefridetear t(©ouf2 20 mgnuteidtaced ate, 0.1
part of allyl nmethacrylate and 0. 1part of t-butyl hydroperoxi dewas

i ntroducegkildaraishi Koo pyt arand then pol ynerized for 45 hours. Then,
the remai nder (75% of the m xture was added continuously over 1 hour.
After thig @adition, the mxture was kept at the same tenperature for 2
hours to conplete the polynerization. Meanwhile, 0.2 part by weight of

sodi um N- |l QntSAIROS] Naf ik a Vs faddatd hergldatifi®)aver age particle
di aneter of the polyner

The Vicat softening temperature of the emulsion polymer
obtained in the Examples and.ComparativeiExémples was measured
according to JIS K7206 (A-50 methodj
(Measurement of volume average particle diameter)

{(1)For the emulsion polymers in exampie 1,6 and 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—2000madebyHitaéhi,Ltd,546nmwavelength
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 methﬁd.

(2} For suspension polymer particles and suspension-emulsion

polymer particles in each example, volume average particle
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particles in the resulting innernost |ayer crosslinked nethacrylic polyner
| atex was 1600 A (as determned by utilizing 1light scattering at a

wavel ength of 546 nm) , and the degree of conversion into the polyner
(amount of the forned pol ynmer/anount of the charged nononmer x 100) was 98%
VWhile the resulting crosslinked nethacrylic polymer |atex was nmaintained at
80C in a nitrogen stream 0. 1 part by weight of potassiumpersulfate was
added thereto, and then a nononer m xture of 41 parts by weight of n-butyl
acrylate, 9 parts by weight of styrene and 1 part by weight of allyl

met hacryl ate was added thereto continuously over 5 hours. 068 Meanwhil e,

0.1 part BRYSHAS FPETERSREEIRY NHeEArTRer D FRSS mida fod N&tions. After
t he nmononer m xture was_added, 0.05 39 part by wei ght of potassium

per sul f at@® +igsl -addéw iuskimst Figivde Rept for 2 hour to conplete the

pol ymeri zation. The average particle dianeter of the resulting polynmer was
2300 A, abd Bhe degree of conversion into the polyner was 99% Wile the
resul ting rubber polyner |atex was kept at 80C, 0.02 part by weight of

pot assi urBxpansld flat e was added thereto, and then a mxture of 24 parts by
wei ght of methyl nethacrylate, 1 part by weight of n-butyl acrylate and 0.1
part by wei ght 2ofrebctadeeyuippedcapthna waisi atlete dvd dertetryyeedbiitiuadsl y over 1
hour. After the nonomer m xture was added, the m xture was kept for 1 hour

to give aainibsidyi@iiaddd aapelkydmy 1babext € BE havvigueocasneVi isdlaydion

structure with an average particle dianmeter of 0.25 gmand a
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) and then the
interior purged with nitrogen. 100 parts of a monomer methyl
methacrylate containing 0.5 part of lauroyl peroxide, 0.5 part
of benzoyl peroxide and 0.2 part of t~dodecyl mercaptan dissolved
therei:q 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 polymerizatiomn,
whereby a polymer suspension having a polymer solids content
of 38% was prepared. The averadge 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 sodiumN-lauroylsarcosinate 0.09

part of sodium formaldehydesulfoxylate, 0.006 part of sodium
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Vicat softening tenperature of 90C. The solids content of the polyner |atex
(B) was 31% by weight. 069 After 265 parts (solids content 100 parts) of the
pol ymer suspension thus obtained were adjusted to 60C, 32 parts (solids
content 10 parts) of the enulsion graft copolyner latex (B) and 6 parts of
15% aqueous sodium sul fate solution were added dropwise in this order to

t he pol yner suspension under stirring. Thereafter, the polynmer suspension
was heat-treated by heating to 90C under stirring and then subjected to
solid/liquid_ separation to give nolding thernoplastic polyner particles.
070 Exangitéylergdiamdaatetrégeiefgée winch 0a 082 prait was femaoged with 153
parts of deionized water and 15 parts of 3% aqueous PVA solution (m xture
of equal saridiarttes7BHfO KD tdrech GHe2 0 nipemifeac tivr ediriged MipkhomiSyogeat i c

Chem cal Industry Co., Ltd.) and then purged wth nitrogen. A nononer

m xt ur e dolloweal sy Gfeinkt hyatadettra@ytat @ N5 pasdanaf nhisttydreacryl at e
containing 0.5 part of lauroyl peroxide, 0.5 part of benzoyl peroxide and
0.2 part corfsitsdedecy |2 5mea capodnmetsgd mesd aichrgr aite ,wasl apadedof bélello, and
the agitation speed of the stirrer was adjusted such that the particle

di anet er neft Hawa-yienergid di specsiodt HecaEhpdotbe 2601 dgWasTheredilced, the
tenperature of the m xture was increased stepw se such that the m xture was

heat ed attHRQe tHPin2rROPsSt ioRtnd0EhéRbod e sedato8@€ Hair. haues ,and at

90C for 1 hour '
the remainder (75%) of the mixture was added continuously over
1 hour. After this addition, the mixture was kept at the same
temperature for 2 hours to complete the polymerization.
Meanwhile, 0.2 part by weight of sodium N-lauroylsarcosinate
was added thereto. Theaverageparticlediameterofthepolymer
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 anitrogen 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 meth.acrylate was added thereto
continuously over 5 hours.

068

Meanwhile, 0.1 pari of potassium oleate was added thereto in

3 divided portions. After the monomer mixture was added, 0.05
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to conplete the polynerization, whereby a polynmer suspension having a

pol ymer solids content of 3896 was prepared. The average particle dianeter
of the suspension polynmer particles was 130 gmO 7 1 An enul sion graft
copolynmer |latex (B) was prepared in the sane manner as in Exanple 1. After
265 parts (solids content 100 parts) of the polynmer suspension thus
obt ai ned were adjusted to 60C, 32 parts (solids content 10 parts) of the
enul sion graft copolynmer latex (B) and 6 parts of 15-'. aqueous sodium

sul fate solution were added dropwise in this order to the pol yner

suspensi GRUM&ET WELORE A§. PQEaﬁ"ﬁéP@aP?%?ulﬁﬂée P s retded Shersiton aRds
heat-treated by heating to 90C under stirring and then subjected to
solid/lidErt fsapar Bopsnteocgmpéersl Bhagee Hangmprakitl- pdhmaivegags cl es.
072 Exanple 3 A reactor equipped with a stirrer was charged with 153 parts
of dei onipesttilicediandtes phrthe aes3loéngopebyme PWaseRo0i bn arditkeur e of
equal amounts of KH 20 and GH 20 manufactured by N ppon Synthetic Chem cal
| ndust ry deggred taf )ccametshiem timko ithtee picdymefr tiaes ro@dct ovhisepuhged wit h
nitrogen. A nononmer mxture of 70 parts of nethyl nmethacrylate and 30 parts

of butyl raaidiaie reebeal pbNgmerS1paex s adtowt peroxidaz Grpart of

benzoyl peroxide and 0.2 part of t-dodecyl nercaptan dissolved therein was

added t hefeidght & poltasadiumapeeBuspacd wisti@dsdifli€reto, and then a
mixture of 24 parts by weight of methyl methacrylate, 1 part
by weight of n-butyl acrylate and 0.1 part by welght of t-dodecyl
mercaptan was added thereto continuously over 1 hour. After
the monomer mixture was added, the miiture was kept for 1 hour
togiveanemulsion graftcopolymerlatex (B) havingamultilayer
structure with an average particle diameter of 0.25 pm and a
Vicat softening temperature of 20°C. The solids content of the
polymer latex (B) was 31% by weight.
069

After 265 parts (solids content 100 parts) of the polymer

suspensionthusobtainedwéreadjustaﬂto60°C,32parts(solids
content 10 parts) of the emulsion graft copolymer latex (B) and
6 partsof 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
separation to give molding thermoplastic polymer particles.
070

Example 2
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was adj usted such that the particle diameter of the nonomer dispersion
becane about 250 m Thereafter, the tenperature of the m xture was
i ncreased 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 ynmeri zati on, whereby a pol ynmer suspension having a pol yner solids
content of 38% was prepared. The average particle dianmeter of the
suspensi on polymer particles was 140 m 073 Enul sion graft-copol yner |atex
(B) was prepared in the same nmanner as in Exanple 1. 42 After 2655£arts
(sol i ds cont ent® HFRGH4aHE SIUPRNe Wishs BefiibRepoVFHefhatEpe st Uh thus
obtai ned were adjusted to_ 60C, 32 parts (soli d§ content 10 parts) of the
emul si on BEES ofcdptyheed water 3B} 18nRBt parft 3% FIUEEILSH§VB difsl Woditum
sulfate solution were added dropwise in this order to the polyner
suspensi ofmimtlere s1ff radusg. amieemésf ofr KHtRe poty@Esr2 ¢ usarufdciniyesd by
heat-treated by heating to 90C under stirring and then subjected to
sol i d/|i ciipbosehartdtatdre Chegiive lInbhdusgry Hay nppltakt)i enpot yeeoyagdd cl es.
074 Exanple 4 A reactor equipped with a stirrer was charged with 156 parts
of dei oniweth wat erogard. 13 paricsmeaf m3Gturequfods ReAtsobdt menhy(Im xt ure of
equal amounts of KH 20 and GH 20 manufactured by N ppon Synthetic Chem cal
| ndustry fethadt@litaBahd hepaddie of butyl acrylate containing 0.5 part

of lauroyl peroxide, 0.5 part of benzoyl peroxide and 0.2 part

of t-dodecyl mercaptan disgolved 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 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
6parts of 15% agueous sodiumsulfate solutionwere added dropwise

in this order to the polymer suspension under stirring.
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interior of the reactor is purged with nitrogen. A nononmer m xture of 75
parts of nmethyl nethacrylate 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 dissolved therein was added thereto, and the agitation.
speed of the stirrer was adjusted such that the particle dianeter of the
nmononmer di spersion becane about 250 m Thereafter, the tenperature of the
m xture was 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 90C for 1 hour to
conpl et e Tergedibarer thathokyme gughenebynadpd hyemsr tygapedshy asdingg a

pol ymer solids content of 370 was prepared. The average particle dianeter
of the <usE@isi andpel gpherrpagt antesheasstBfente@760 EnUlidydhgquid
graft-copolyner latex (B) was prepared in the same manner as in Exanple 1.

Af t er 26&guetas i(csolticdsyicenmeritdih@0 therire)p 1afs thilve ppdlyyeer pasuspdrsi.on t hus

obt ai ned were adjusted to 60C, 16 parts (solids content 5 parts) of the
enul si on grapt copolyner latex (B) and 6 parts of 15 o aqueous sodi um

sul fate sol uti onwere addeddropwi se in this order to the suspension polyner
suspensi aiiigere stirring. Thereafter, the polynmer suspension was
heat-treated by heating to 90C under stirring and then subjected to

solid/liquid sepabatdenetighbes WRLH Adst NLFEPRIAStda Ry RBIrcarsi ¢l es.

076 Exanmple 5
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 70 parts of methyl methacrylate and 30 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 moﬁomer
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.
073

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

manner as in Example 1.
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A reactor equipped with a stirrer was charged with 147 parts of deionized
wat er and 15 parts of 3% aqueous PVA solution (m xture of equal anpbunts of
KH- 20 and GH 20 manufactured by Ni ppon Synthetic Chem cal |ndustry Co.,
Ltd.) and then the interior of the reactor is purged with nitrogen. A
mononmer m xture of 75 parts of nethyl nmethacrylate 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 44 was adjusted such that
t he partlcle di ter. of the non di spersi on _becanpe abqut 250 m

e (Saldam e

Thereafter, thé&H{Efpelat BPE Sofl ENmd 0PnBPELSEdCt EBGi se such t hat
the m xture mas heated at 60C for ;2 hours, at 70C for 2 hours, at 80C for 2
hours andFUiPeFEE FoPOLYRE T SLEPEBRPPBL Eh‘tlﬁeo%%ﬂ}?’f%ﬁi iWeS G ushiesh &6y a
pol ymer suspensi on haV|ng a polyner solids content of 39% was prepared. The
average [F°Ci cd2 mimtret(eoldtst hentenspbhgizon siobynehe parul s owagt130 gm
077 Enul sion graft-copolyner latex (B) was prepared in the same nanner as
i n Exanplerplyafareda2sg B t and Solbiadd scoft eht adeepag t3diom std faggspensi on
pol ymer suspension thus obtained were adjusted to 60C 69 parts (solids
cont ent Zblpdritg) wefre leldedldriopwigeafin tddsolopder Itat he( Bplamgre parts of
15% aqueous sodium sul fate solution were added dropwise in this order to
t he pol yrerspesusipensirgierursdersitniar.r i ng. Thereafter, the pol ymer suspension

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.

074

Example 4

A reactor equipped with a stirrer was charged with 156

parts of deionized water and 15 parts of 3% agueous 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 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,
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-was heat-treated by heating to 90C under stirring and then subjected to
solid/liquid separation to give nolding thernoplastic polyner particles.
078 Exanple 6 A reactor equipped with a stirrer was charged with 156 parts
of deionized water and 15 parts of 3% aqueous PVA solution (m xture of

equal amounts of KH 20 and GH 20 manufactured by 45 The N ppon Synthetic
Chem cal Industry Co., Ltd.) and then hexed interior of the reactor is
purged with nitrogen. A nonomer mxture of 75 parts of nmethyl nmethacryl ate
and 25 parts of butyl acrylate containing 0.5 part of |auroyl peroxide, 0.5
part of werady spprdymds andpengiparhaving -aquelyie rrecEsisaroditsnsl ved
therein was added thereto, and the agitation speed of the stirrer was

adj ust ed FUAVH hats pheppaed .cl Ehdi arerageopatrhechendiemnetdi spérshen becane
about 250 m Thereafter, the tenperature of the m xture was increased

st epw se Sideridiain tha yiod wee-tirs esheafsed 3@t peQC for 2 hours, at 70C for 2
hours, at 80C for 2 hours and at 90C for 1 hour to conplete the

pol ymeri z@ti gn, whereby a pol yner suspension having a polynmer solids
content of 37% was prepared. The average particle dianeter of the

suspensi on poiMiEs i agth et egopasyhe® 18t 9B A warast8paeadiiRPERe Wakle a
stirrer was charged wth 250 parts of water, 0.04 part of sodi um ol eat e,

0. 002 parfarffed &fd QUs Exsithfiat @ (FeSO4. 7H20), 0.008 part of EDTAZNa and 0 . 2
part of sodium

After 268 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60.°C, 16 parts (solids
content 5 parts) of the emulsion graft copolymer latex (B) and
6 partsof 15% aqueous sodiumsulfate solutionwere added dropwise
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% agueous 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

thereinwas added thereto, and the agitation speed of the stirrer
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f or mal dehydesul foxyl ate, then the interior of the reactor is purged with
nitrogen, and heated to 50C. 10 % by weight of a m xture of 100 parts of
butyl acrylate, 1 part of allyl nethacrylate and 0.2 part of cunene

hydr oper oxi de was added thereto. 1 hour thereafter, the remainder (90

wei ght% of the m xture was added continuously over 5 hours. 080 46

Si mul taneously with the addition of the remainder of the mxture, 1 part of
5% aqueous pot assi um stearate was added conti nuously over 5 hours. The

m xture was polynerized for 1 hour to give acrylate rubber |atex having a
pol ynmeri zati on_conversi on degree_of 99% _an average particle dianeter of
0.18 m artf% EEred S (5RaT Hdif Sttt ie S LaMFELTTINEN Fhex I9RaMEs (sol i ds
content 75 parts) of the acrylate rubber |atex, 0.002 part of ferrous

sul f at e (FeB@EFAPOPeENOEPGYYr R56f LEDT/Dheremddt e, Tthsartempsradodieum

f or mal dehydesul f oxyl ate, then introduced into a reactor equipped with a
stirrer, ®hé&hermirtere glos hecreasedrstapywing gughviihat fibervhyeburantdsheated to
70C. A mixed solution of 23 parts of nethyl nethacrylate, 2 parts of butyl
acryl at e heackd.at part Hdr cliienerdydiopefoxfae vdswaddedtt Ref@tioover 3
hours, and then subjected to supplenentary polynerization for 1 hour to

gi ve an emphsd aihdrzal t90¢apéby Nerhdwt eto (Aympbleatt e -t pcAv@icage: ardr cl e
dianeter of 0.2 m The solids content of the enulsion graft copol yner | atex
(A) was 3306rdiyy weipghtymerTkasYenat onshétzéngng pehpesatdoslel dmsGient081

of 39% was prepared. The average particle diameter of the

suspension polymer particles was 130 um.
077

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

After 259 parts (solids content 100 parts} of the
suspension polymer suspension thus obtained wére 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/ligquid separation to give molding
thermoplastic polymer particles.

_0'78
Example 6

A reactor equipped with a stirrer was charged with 156

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

{mixture of equal amounts of KH-20 and GH-20 manufactured by
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After 268 parts (solids content 100 parts) of polyner suspension thus

obt ai ned were adjusted to 50C, 30 parts (solids content 10 parts) of the
enul sion graft copolyner latex (A) and 6 parts of 15-0. aqueous sodi um
sul fate solution were added dropwise in this order to the pol yner

suspensi on under stirring. Thereafter, the polyner suspension was
heat-treated by heating 47 to 90C under stirring and then subjected to
solid/liquid separation to give nolding thernoplastic polynmer particles.
082 Exanple 7 A reactor equipped with a stirrer was charged with 159 parts
of dei oniTredVippen Symdthes 1gafhemicta BIndyssoyPVALES) utarshth¢nibepgde of
equal amounts of KH 20 and GH 20 manufactured by N ppon Synthetic Chem cal
| ndust ry i@kerilcmd . of drig tdeawtohe is pergest wiftht e tregetor Asmpooged wit h
nitrogen. A nononmer mxture of 75 parts of nethyl nmethacrylate and 25 parts

of 'butyl miadnyeabé ToOphatnicgmetbypandtlodchalatey bnfgezDyades Of Dupgilt of
benzoyl peroxide and 0.2 part of t-dodecyl nercaptan dissolved therein was

added t hefatyllat@ndohitaiaghbat i srpsmpeett dautrbglsperoeideyas. Rdjdist et such
that the particle dianeter of the nononer dispersion becane about 250 m

Ther eaf t efenddig perpeidbWed 0Qb phet X tUBEAWRY 1 Er €RA5Esh Stiepalseasuch that
the m xture was heated at 60C for 2 hours, at 70C for 2 hours, at 80C for 2

hours and ralr 3Q{Gwé 8Ta dheliottie dt £OTRE IR Ahec 20 HiBpLEald Obhe SthehRRY a
pol ynmer suspension having a polyner solidS content™ of 37% was prepared. The

average pald ifd-mdiBhRM Yhdth®@he 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 polymer suspension having a polymer sclids 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 chafged with 250
parts of water, 0.04 part of socdiumoleate, 0.002 part of ferrous
gulfate (FeSO47H;0), 0.008 part of EDTA-2Na and 0.2 part of sodium
formalldehydesulfoxylate, 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 hydroperoxide was added
thereto. 1 hour thereafter, the remainder (90 weight%) of the

mixture was added continuously over 5 hours.

080
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suspensi on polynmer particles was 130 m 083 A reactor equipped with a
stirrer was charged with 200 parts of deionized water,1 part of sodi um

di octyl sul fosuccinate and 0.03 part of potassium persulfate, and then the
interior 48 of the reactor is purged with nitrogen, followed by being
heated to 65C. A nonomer m xture consisting of 84 parts of nethyl

nmet hacryl ate and 16 parts of butyl nethacrylate was added thereto over 4
hours, and the m xture was heated for 1 hour under stirring to conplete the
pol yneri zation reaction substantially. Thereafter, a nononmer m xture

consi st i rg.nofl thheparstly wi ththgladdddrphaifet hadehapaces of thetliytumret hacryl at e
was added thereto over 1 hour, and then polynerized for 1.5 hours at 65C,
to give lapaetubBisénagquabhscopod yskum lsakexat€) waavdadipdrcardnagesigrticl e
diameter of 0.1 mand a Vicat softening tenperature of 90C. The solids
content efvdhe aaulsi onpid wiertiwzad wel gbaliceopebyfer 1 lhex dChyiwas 37% by
wei ght. 084 After 271 parts (solids content 100 parts) of the pol yner

suspensi gieryhids oBhighée d atekenae s heblvetlGa t2 brpabh et SObh @%Tgr%@nt ent 10
parts) of the emul sion graft copolymer latex (C) and 6 parts of 15-0.

aqueous. spdigyp suhf Al S0/ 01 Walce dadded A BRWosqs 4y LS 0Kdsesto the

pol ymer suspension under “stirring. ereafter, the polynmer suspension was

I R TS S A R e

' content 75 parts) of the acrylate rubber latex, 0.002 part of
ferrous sulfate (FeS0,-7H,0), 0.004 part of EDTA-2Na and 0.1 part
of sodium formaldehydesulfoxylate, then introduced into a
reactor eq_uipi:ed with a stirrer, the interior of the reactor
is purged with nitrogen, 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 ym. The solids content of the
emulsion graft copolymelr 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 partsof 15% aqueous sodiumsulfate solutionwere addeddropwise

in this order to the polymer suspension under stirring.

Thereafter, the polymer suspension was heat-treated by heating
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085 Exanple 8 A reactor equipped with a stirrer was charged with 170 parts
of deionized water and 15 parts of 3 % aqueous PVA solution 49 (m xture of
equal amounts of KH 20 and GH 20 manufactured by N ppon Synthetic Chem cal

I ndustry Co., Ltd.) and then the interior is purged with nitrogen. A
mononmer m xture of 75 parts of nmethyl nmethacrylate and 25 parts of butyl
acrylate containing 0.5 part of l|auroyl peroxide, 0.5 part of benzoyl
peroxide and 0.2 part of t-dodecyl nercaptan dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted such that the
particl e b éf¥Cenndert beimwnogeendi shenssohjbetadetocabolid2bgmidTher eaf ter,
the tenperature of the m xture was increased stepw se such that the m xture
was heat eskpera80Crf do Lvwuresldiatg e rnap 12 stour polamed0@afrdicd elsour s and
at 90C for 1 hour to conplete the polynerization, whereby a pol yner
suspensi of $@ving a polyner solids content of 36% was prepared. The average
particle dianmeter of the suspens ion po lyner part i ¢ 1 e s was 130 m 086
An enul simpargdlaf t7 copol yner |atex (B) was prepared in the sanme manner as in
Exanple 1. After 282 parts (solids content 100 parts) of the polyner

suspensi on thU%&Qﬁh@E&%deﬂﬁﬁgpé@jW&EﬁdatQtﬁ@ﬁér3@a@aiﬁék§éﬁﬂﬁﬂ¥h 1sentent 10

parts) of the emulsion graft copolyner latex (B) and 6 parts of 150-.

aqueous sOoktiL$ W ale A Whirar MR e saskdeds droPPiaSRiecus 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,
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.
083

A reactor eguipped with a stirrer was charged with 200
parts of deionized water, 1part of sodiumdioctylsulfosuccinate

and 0.03 part of potassium persulfate, and then the interior
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in this order to the polyner suspension under stirring. Thereafter, the

pol ymer suspension was heat-treated by heating to 90C under stirring and

t hen subjected to solid/liquid 50 separation to give nolding thernoplastic
pol ymer particles. 087 Exanple 9 A reactor equipped with a stirrer was
charged with 131 parts of deionized water and 15 parts of 3-0. aqueous PVA
solution (m xture of equal anobunts of KH 20 and GH 20 manuf actured by

Ni ppon Synthetic Chem cal Industry Co., Ltd.) and then the interior is
purged with nitrogen. A nononer mxture of 75 parts _of nethyl nethacrylate
and 25 pafiEheirepgter s piraed wont Bifragene. B ldavedbykpimg hepeedxi de, 0.5
part of benzoyl peroxide and 0.2 part of t-dodecyl nercaptan dissol ved
therei n was6atided A miveroster; mard utriee cagististiiog speéd phrtheost metbylwas
adjusted such that the particle dianeter of the nonomer dispersion becane
about 25@erhatTheledktaard 16 partemicvatyt neshathglairacad@sd tharetased

stepw se such that the m xture was heated at 60C for 2 hours, at 70C for 2
hours, abvé@@ hourf, lkouw shamdxaur@0Eis heatédfaur 1l houconmplet ettheing

pol ymeri zati on, whereby a polyner suspension having a polyner solids
content ab 4bdaplaseprépapedymetheaavenageapatbhckebdtanetienlof the

suspensi on polyner particles was 130 gm 088 Enul sion graft-copol yner | atex
(B) was phepat€denr) hhfonsSde niBiAfe a®nisAsEXagpbe 11 parts of butyl

acrylate and 9 parts of methyl methacrylate was added thereto
over 1 hour, and then polymerized for 1.5 hours at 65°C, to give
an emulsion graft copolymer latex (C) having an average particle
diameter of 0.1 um and a Vicat softening temperature of 90°C.
The solids content of theemulsionpolymerizationgraft copolymer'
latex (C) was 37% by weight.
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 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 95°C under stirring and then subjected to solid/liguid
separation to give molding thermoplastic polymer particles.
085
Example 8

A reactor equippéd with a stirrer was charged with 170

parts of deionized water and 15 parts of 3% aqueous PVA solution
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After 243 parts (solids content 100 parts) of the polyner suspension thus
obt ai ned were adjusted to 60C, 32 parts (solids 51 content 10 parts) of the
enul sion graft copolyner latex (B) and 6 parts of 15-06 aqueous sodi um

sul fate sol uti onwere addeddropwise in this order to the suspension polyner
suspensi on under stirring. Thereafter, the polynmer suspension was
heat-treated by heating to 90C under stirring and then subjected to
solid/liquid separation to give nolding thernoplastic polynmer particles.
089 Conparative Exanmple 1 A reactor equipped with a stirrer was charged with
153 part@igftt s ofi 2auahat®PUBRE 25 Igbhrffg g7d 3% 20y wEes apvAres] BYi on

(m xture of equal anobunts of KH 20 and GH 20 manufactured b Ni ppon

Synt het i dligmon éantheddst Sredd.call Iadusaad Chen Live-)i angr tbeni shgurged with
nitrogen. A nononmer m xture of 60 parts of nethyl nmethacrylate and 40 parts
of butyl ladrepiatreispurgedi whth Gis negen .of A amongr pexbwireef 16 Papast of
benzoyl peroxide and 0.2 part of t-dodecyl nercaptan dissolved therein was
added t heff mébhyanmethhergdiatatamwd 285peed0bf ueydt acretatmascadpastieg such
that the particle dianeter of the nonomer dispersion becane about 250 m

Ther eaf t ar.,5 phett efenatoylepefrokhiden &t sipamast bacreas arkisiaipid aadsuch t hat
the m xture was heated at 60C for 2 hours, at 70C for 2 hours, at 80C for 2

hours and at R0€ dJor-Hddeulylt meamptee dikeopakynehezatinorasWaaasely a
pol ymer suspensi on having a polymer solids content of 38e was prepared.
The aver agepattd Clapadi-asehgh tat ibhesposaensiie R wRir Rald behested
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 wasg 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 36% was prepared.
The averageparticlediameterof the suspensionpolymerparticles
was 130 pm.
086

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

After 582 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.

Thereafter, the polymer suspension was heat-treated by heating

to 90°C under stirring and then subjected to solid/liquid
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was 140 m 52 090 An enul sion graft copolyner latex (B) was prepared in the
sanme manner as in Exanple 1. After 265 parts (solids content 100 parts) of
the suspension polynmer suspension thus obtained were adjusted to 60C, 32
parts (solids content 10 parts) of the enulsion graft copolyner |atex (B)
and 6 parts of 15% aqueous sodium sulfate solution were added dropw se in
this order to the polynmer suspension.under stirring. Thereafter, the
pol ymer suspension was heat-treated by heating to 90C under stirring and
then subjected to solid/liquid separation_to give nolding thernoplastic
pol ynmer ﬁjérﬂanr@ité@ G591 I1EEnPoLlEinge tE%W}S’IPéa?tACr BRIVBPTelarFpEdSRith a
stirrer was charged with 158 parts of deionized water and 15 parts of 3 %
aqueous FYAR €olution (nmixture of equal amobunts of KH 20 and GH 20
manuf actured by N ppon Synthetic Chemi cal Industry Co., Ltd.) and then the
interior EXaumkeg®d with nitrogen. A nonomer mixture of 75 parts of nethyl
met hacryl ate and 25 parts of butyl acrylate containing 0.5 part of lauroyl
peroxi de, 0.5 parecacktoberzoybppérextides agilirer wes tchefrgeddeddady [13der capt an
di ssolved therein was added thereto, and the agitation speed of the stirrer
was adj ugteetts sficleitdrEtzadhweapartand &5 diaanst ef 3¢ attheomsnBiesodiuspensi on
becane about 250 m Thereafter, the tenperature of the m xture was

(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 mixtuxe 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 wasg 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 polymer
suspension having a polymer solids content of 41% was prepared.
The averageparticlediameter of the suspensionpolymerparticles
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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53 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

t he pol ynerizati on, whereby a pol yner suspension having a pol yner solids
content of 37% was prepared. The average particle dianeter of the
suspensi on polynmer particles was 130 m 092 An enul sion graft copol yner

| atex (B) was prepared in the sane nanner as in Exanple 1. After 270 parts
(solids content 100 parts) of the polynmer suspension thus obtained were
adjusted to 60C,. 6.4 parts (solids_ content 2 parts) of_the enul sigon graft
copol ymeCoOREERE %E)PW) 8L gdie §7ufl S15% kb FEReAYEIF T 8 REBr {Rle 2881 uti on
wer e added dropmﬁse in this order to the pol ynmer suspension under stirring.
Ther eaf t éRaxHROpPFRASICT G WhsWA§ahesolutd anet 12 Adad PAGPWEES90C under
stirring and then subjected to solid/liquid separation to give nolding

t her nopl dstikipordartogdra bespensiogpolymearsusnanBomphde 8 sAirsdogor

equi pped with a stirrer was charged with 158 parts of deionized water and
15 part s Thfer@¥ofacgue otise YA ys@rusiispent irtwasehebteguabtaddunthsadfinkH 20 and
GH 20 manufactured by N ppon Synthetic Chem cal Industry Co., Ltd.) and

then thetd migeci ghdks PHigLUndM ARdNELEATENHD ) S HBAOHB! sOL XA YT £q@id 75 parts

of nethyl nethacrylate and 25 parts of butyl acrylate containing 54
separation to give molding thermoplastic polymer particles.
089
Comparative Example 1

A reactor equipped with a stirrer was charged with 153

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 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 averageparticiediameter of the suspensionpolymerparticles

was 140 pm.

52



0.5 part of |auroyl peroxide, 0.5 part of benzoyl peroxide and 0.2 part of
t -dodecyl nercaptan dissolved therein was added thereto, and the agitation
speed of the stirrer was adjusted such that the particle dianeter of the
nononer di spersion becane about 250 m Thereafter, the tenperature of the
m xture was 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 90C for 1 hour to
conplete the polynerization, whereby a polyner suspension having a polymer
solids content of 37% was prepared. The average particle dianeter of the
suspensi od $O yner particles was 130 m 094 After 270 parts (solids content
100 parts) of the polynmer suspension thus obtained were adjusted to 60C,
15% aqueous sodirupmudglipat e sohilt icpodasieadded eto (Bhewips Ipregrarsd gensi on
under stirring. Thereafter, the polymer suspension was heat-treated by
heati ng tthoOammdemrstn rad nigh &xhntdlien 1Isubj ected to solid/liquid separation
to give nolding thernoplastic polyner particles. 095 Conparative Exanple 4
A reactor equi yredrWAds dasitd r@olias coatged wioch pd2@s)part $hef dei oni zed
wat er and 15 parts of 396 aqueous PVA solution (mxture of equal amounts of

KH 20 andsi@dhedh i woashisre gukpendippoahS¥nbbeh i fe&neei € aldiutisd rop Co.
Ltd.) and then the 55 interior is purged with nitrogen. A nononer m xture
of 75 parg§oc’ 32 parts (solids content 10 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.
091
Comparative Example 2
A reactor equipped with a stirrer was charged with 158
parts of deionized water and 15 parts of 3% aqueocus 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 gpeed 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
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of nmethyl nethacrylate 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
mer capt an di ssol ved therein was added thereto, and the agitation speed of
the stirrer was adjusted such that the particle dianeter of the nononer

di spersion becane about 250 gm Thereafter, the tenperature of the m xture
was 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 90C for 1 hour to
conpl ete the polynerization, whereby a polyner suspension having a polyner
sol i ds comterbsell 80€Bwies praEpahed. thd e xaveeages gewatiad eatdéditefer of the
suspensi on polyner particles was 130 m 096 An enul sion graft copol yner.

| at ex (Bp hasrpr,epar 8d°¢ nfoxt e Izams matnén°asion EXampt e and Aftt ex0°831 parts
(solids content 100 parts) of the polyner suspension thus obtained were

adj ust ed foor 60BpuB2tpacdtsplsioditse muiymenti ZBX ipar,t stheafeltyhe emlymeon graft
copolyner latex (B) and 6 parts of 15% aqueous cal ci um chloride sol ution
wer e addethspenhepdwnskavimd b sobyder dai iidecpntynerofSaIpenss pirepades.stirring.
Thereafter, the polynmer suspension was heat-treated by heating to 90C under

Sti rring TaectiderySpRE €0 Bl ams Bk & ik e p@eppiabbDime 0 pairee crekdi ng
t hernopl astic polynmer particles. 097 56 Conparative Exanple 5 A reactor
equi pped \Mit R 33 $hi.rrer was charged with 220

082

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

After 270 parts (solids content 100 parts) of the polymer
suspension thus obtained were adjusted to 60°C, 6.4 parts (solids
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% aqueous PVA scolution
{mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippon Synthetic Chemical Industry Co. ,thd.) 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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parts of deionized water and 15 parts of 3-. aqueous PVA solution (mxture
of equal anmpunts of KH 20 and GH 20 manufactured by N ppon Synthetic

Chem cal Industry Co., Ltd.) and then the interior is purged with nitrogen.
A nmononer mxture of 75 parts of nethyl nethacrylate 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 dissolved therein was added
thereto, and the agitation speed of the stirrer was adjusted such that the

particle dianeter of the noner .di spersi on bec about 250, Thereafter,
Phe t empel ot 6FE ToP L {HRETRYE S8 GRS | fich dAied Ot BRRFE LRIFPFIAT Wb m Xt ur e
was heated at 60C for ours, at 70C for., 2 hours, .at 80C for 2 hours and
2t 90C  fibr? PHIUCK & RS e MeRE B sER w25 GRS
suspensi on havi ng a(agli{folyrrer solids content of 30% was prepared. The average

particl e EherRi®r the poifaEdoparPrefest velde 1801 r¥8Y 008 AfJaWiRSS on graft

copolyner latex (B) was pfe ared in the sane manner as in Exanple 1. After
80 parts ichihar ther panbdede s a8t egpt Shegwmanrer doApeneiondgsamss) of the
pol ymer suspension thus obtained were adjusted to 60C, 32 parts (solids
content ldbqar 250 gi.t HEherwad séon Wraftempepeltyrer offatlex Bt warel w&sparts of
15% aqueous 57 cal ciumchloride solution were added dropwise in this order
to the poigreasslispepsice swclertistt thenglxthes eafs heated lar poPyfer
suspensi on was heat-treated by heating to 90C under stirring

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.

Theaverageparticlediameterofthesuspensionpolymerparticles

was 130 pm.

094

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

suspensionthus obtainedwereadjustedto60°C, 15% agqueous sodium

sulfate solution was added 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.

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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and then subjected to solid/liquid separation to give nolding thernoplastic
pol ymer particles. 099 Conparative Exanple 6 A reactor equipped with a
stirrer was charged with 110 parts of deionized water and 15 parts of 36
aqueous PVA solution (mxture of equal amounts of KH 20 and GH 20

manuf actured by N ppon Synthetic Chem cal Industry Co., Ltd.) and then the
interior is purged with nitrogen. A nononer m xture of 75 parts of nethyl
nmet hacryl ate and 25 parts of butyl acrylate containing 0.5 part of | auroyl
peroxi de, 0.5 part of benzoyl peroxide and 0.2 parf of t-dodecyl nercaptan
di ssol vedEREE-OFN. SRS TGSt T RefEPFeNand? MeBCHGHt Bt Fonre Fdel® R TRe stirrer
was adjusted such that the particle diameter of the nonomer dispersion
becane &fdigtipsbmgthagsydateand 2hearfhef Mukyd Ty et aiconirdniiy

i ncreased stepwi se such that the m xture was heated at 60C for 2 hours, at
70C for 2.5opast af 18oCdvdr perazide  ahds a1agpetf berzayhagrenidomptet e t he
pol yneri zati on, whereby a pol yner suspension having a polyner solids

cont ent of. 248 ntasfprtegadedyl Thecaptrageiasolved dhametier wafs tddeduspensi on
polymer particles was 130 m 100 58 An enul sion polyner graft copol yner

| at ex (Blhsastopr epdr etlei agitet Sanespaadest ashe rstErangt evak affjueted23 parts
(solids content 100 parts) of the polynmer suspension thus obtained were

adj ust ed su@hotMa t 3Repsattsid SOl d8eter 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 polymer
suspension having a polymer solids content of 30% was prepared.
The averageparticlediameterof the suspensionpolymerparticles
was 130 um.

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 suspensionunder stirring.
Thereafier, the polymer suspension was heat-treated by heating
to 9d°C under stirring and then subjected to solid/ligquid
separation to give molding thermpplastic polymer particles.

097
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content 10 parts) of the enulsion graft copolyner latex (B) and 6 parts of
15% aqueous sodi um sul fate sol uti onwere addeddropwi se in this order to the
pol ymer 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 nolding thernoplastic polynmer particles.
101 Conparative Exanple 7 An enul sion pol yner polynmer graft copol yner | atex
(B) was prepared in the sane manner as in Exanple 1. 65 parts of water
were added to 10Q parts (solids content 31 parts) of the enulsion graft
copol yneCORRERE IR B5G™Rd&t § of 3-0. aqueous cal cium chloride sol ution
were added thereto at 55C under stirring, = and a coagul ation procedure was
carried out, aRdrEREEeafEEgR1PREA VEBRtF oFF 5@ Tre Frepd triddy ed Oby
~heating to 95C under stirring and then subjected to solid/liquid separation
to give DAdt@ af deiemTsidawerer pald ibrpaidis PEl ¥s agueRusRf R sonyé IBranpl e A
reactor equipped wth a stirrer was charged with 144 parts of deionized
wat er andntifipaet ©9fofa8eclagnevnssPYA Kbt 2@ iaormd &Y Jrinanwiactfuregudly anount s
of KH 20 and GH 20 manufactured by N ppon Synthetic Chemi cal Industry Co.,
Ltd.) andVigrem tSymthiettier idrenisapuigddswiryh Goi.t,r dgen.) Andptdmer tidext ure of
75 parts of nethyl nethacrylate and 25 parts of butyl acrylate containing
0.5 part ioftdr@urroys ppeked weth ibrpgen . of A kememdr perbutdefansiparts

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 polymer

suspensio.n having a polymer solids content of 30% was prepared.

The average particle diameter of the polymer particles was 130

LU .

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 parte) of the polymer suspension thus obtained were

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

emulgion graft copolymer latex (B) and 6 parts of 15% agueous
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0.2 part of t-dodecyl nercaptan dissolved therein was added thereto, and
the agitation speed of the stirrer was adjusted such that the particle

di anet er of the nonomer dispersion became 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 polynerization, whereby a suspension

pol ymer suspensi on having a polymer solids content of 39% was prepared. The
average particle diameter of the suspension polyner particles was 130 m
103 An emul.si.on ft.copolyner |atex repared ipn. the.sa manner
2s i n e bk S8EE VIR on By bl el hEt ShakRis St R 0l yer
suspensi on thus obtai ned were adjusted to 60C,_96 ts (solid content 30
parts) of RO LIPS FOREGPALOTCBI for TFaPax (B)SHtl 16 paRES VN TE% aqueous
sodi um sul fate sol uti onwere added dropwise in this order to the polyner
suspensi ciSRfIEICnR Was hgat-tHepbaftly heaiel ngIGame0°S ke isdh Ky
heat-treated by heating to 90C under stirring and then subjected to

sol i d/ | i AhH tEEsEPRIBEFBA §9 Egj?]\ﬁéi/ri*d{%wg SERSTRGPPASEP TIHet MR 3% ti cl es.
104 Tables 1 and 2 show the evaluation results of the conposition of the
suspensi dRepBIomEs g Mlwen hagitied sn each of Exanples 1 to 9 and

Conparative Exanples 1 to 6, the type of the enulsion polymer, the weight
rati o of OHe9suspension

Comparative Example 6

A reactor equipped with a stirrer was charged with 110
parts of deionized watér and 15 parts of 3% aqueous PVA solution
(mixture of equal amounts of KH-20 and GH-20 manufactured by
Nippoﬁ 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 dispers ion 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 45% was prepared.

Theaverageparticlediameterof the suspensionpolymerparticles

was 130 pm,

100
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pol ymer particl e/ enul sion polynmer, the solids content of the m xed polyner
suspension, the filterability thereof, the color of the waste filtrate, the
content of the fine polyner particle conponents, the water content after
~dehydration, the glass transition tenperature of the suspension pol yner
particles, and the surface hardness thereof. 61 W 0 41 Ok \ (1) a) OC
O NNNLNLNNLNLhLn NNNOLNnOLNt- OOMMt+1 MMMMMA”A MM mM
NLnHm COSri rdrda) -HQ P4 HXto O-,1cOENa r-i OS 0,

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

After 223 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 partsof 15% agueous sodiumsulfate solutionwere addeddropwise
in this order to the polymer_lsuspension under stirring.
Thereafter, the polymer suspension was heat-treated by heating
to 90°C under stirring and then subjectéd 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, and50parts of 3% agueous calcium
chloride scolution 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 subj ectled to solid/liquid separation to give
molding thermoplastic polymer particles.

102
Reference Example
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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(mixture of equal amounts of KH-20 and GHE-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 particie 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 390°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 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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Tables 1 and 2 show the evaluation results of the
compositionof thé suspensionpolymer particles obtained ineach
of Examples 1 to 9 and Comparative Examples 1 to 6, the type
of the emulsion polymer, the weight ratioc 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
compenents, the water content after dehydration, the glass
transition temperature of the suspensionpolymer particles, and

the surface hardness thereof.
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105 Fromthe results, it can be seen that in view of the content of the
fine polynmer particle conponents, the polynmer particle conpositions of the
invention in Exanples 1 to 9, as conpared wth that of Conparative Exanple
3 where suspension polynerization only was carried out, had a very snal
anount of fine polymer particles in the polyner suspension, and as a
result the filterability of the m xed pol yner suspension was extrenely
excel | ent, and the waste filtrate was transparent. it can be seen that when
t he annugt the emul sion polyner was |ower than 5 parts by wei ght based
on 100 pdrts”by wei ght of the suspensi on polyner particles in Exanples 1 to
9 and Conparative Exanpl , and when the solids content of the m xed

pol ymer suspens’t & BSH—”%% 'sét £881RS 8RCBI e AHLEY T TRt eOPFEPYt e
solution in Conparative Exanples 4 and 5, the effect _of inprovin
fiIterabpﬁiF933£&P¢<ﬁﬁ1¥mﬁ§'Pﬁ§t%ﬁ§?ec$mp@ﬁgﬁﬁsma§hetRﬂMYmﬁr Pﬁﬁ§1pgﬁicating
that fine polyner particles remained in the m xed pol ynmer suspension. 106
On the otk@posalidonst of aphdelnient iamtin Fxampwest 1t he haler comparedt after
dehydration, the nolding thernoplastic polyner particles of the invention
i n Exanpweshl thet9ofaSompapatesewEkhmpiha wheCenpasatihngéoixanpl e 7 where
the enul sion polyner |latex was recovered by only the conventi onal

coagul at poiypeadeduien onhgi vatedaaniedtoenelad evwatyesmadit empuaftt er
dehydration, thus 64 enabling significant reduction in energy consunption
in dryi ngf fine polymer particles in the polymer suspension, and as a

result the filterability of the mixed polymer suspension was
extremely excellent, and the waste filtrate was transparent.
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 2 and
Comparative Example 2 , and when the solids content of the‘.mixed
polymer suspension upon dropwise addition of the agueocus
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
lin 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 an extremely lowwater content after dehydration, thus
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It can be seen that when the anount of the enul sion polynmer was higher than
22 parts by weight based on 100 parts by weight of the suspension polyner
particles in the Reference Exanple or when the solids content upon dropw se
addi tion of the aqueous electrolyte solution was higher than 40% by wei ght
in Conparative Exanple 6, the water content after dehydration was high.

107 A sheet obtained by nolding the nolding thernoplastic polyner particle
conpositions of the invention in each of Exanples 1 to 9 can be seen to
have a surface hardness of 70 or nore enough to serve as a suspension

| R a1 s, . ‘ . : . Cetrt . £ th
uspens Shong s daPt P MR LB B Al S A2 ol e
bt ai ned _i |l e 5 and.that th d ticl f th I
ol 1 on Jorohars el Raas e e ArelaY € ThE enBTEhhE et e G
h t he ,parti j distributi f t i I icles, "
O shows RRESm FERE! £2 FATE QPP BUE: BRoOR ThathoParng SRAVMGHIagt o
- pol yner particles,  and" erré" shows the,garticle size distrihution of the
aggr egat et FASPEQSEOTOPOLEBSS PR EAGLEP ol Pt ST LS TSRCQVEIRIR S &% i cl e
di aneter of the susEension polymer particles was 13 0 m the average

parti cl e "Hieaheter SL LofeCoRtRhgPBs dReritss adeiE1ipBl 9herRHHIICAES was

179.31 m and the average particle diameter of the aggregated particles of
t he sol e electrolytescolutionwas higher than40% by welght InComparative

Example 6, the water content after dehydration was high.
107

A sheet obtained by molding the molding thermoplastic
polymer particle compositions of the invention in.each of
Examples 1 to 9 can be seen to have a surface hardness of 70
or more encugh to serve as a suspension polymer.

Fig. 1 is a graph showing the particle size distribution
of the suspension polymer particles and molding thermoplastic
polymerparticles obtained inExample 5 andthat of the aggregated

varticles 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

varticleswas 130 um, the average particle diameter of themolding
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enmul sion polynmer was 132.13 m It can therefore be seen that the particle
size distribution of the nolding thernoplastic polyner particles, as
conpared with the suspension polymer particles, was shifted toward a | arger
particle dianmeter by about 40 m It can be seen that the nol ding

t hernopl astic polynmer particles as conpared with the suspension pol yner
particles had an extrenely |ow frequency of particles having a particle

di aneter of 50 mor |ess causing deterioration in filterability. 109 In
Fig. 1, rticle size distributian iS_S n_the.abhsci ssa axis, and
Fr Squench IRTERG Sgr dcrae oV kP ST s yRe5T L 38 i BEFARE AV3F5% how ng
the surface . state of the.s i I r rti. | di

t her nopl }sat%ité'ﬁﬁoldglr%nret%gr ;é’ffgfcgie %%@%%ﬁé |dn%%><llétr%§l:é%5%%?r?%% %_0'1% (a) shows
t he suspension po ticles and (b)_shows

| yoer par he | di n t hernopl astic
pol ymer | RERIBS PE YR h8 sert 1 Hit 1 Ho AT FHEE= 1GF e He SRbetdton
polymer particle . 1.is coated with the emyl sion oJ.yner _to give mul di ng
et mopl BHS Gapbiss: SiaA e B PuRen Sotte Asa g ¢ HETRER M % el d
em ssion scanning el ectron mcroscope (5-800 nodel manyfactured by Hitachi,
Ltd.). POIRRISEAHTHCLESDI FSaliaRay efh & 1he dlfy SUREERSERs Pd YBSLy ner
particles of the present 66 invention can be used as a rigid nolding

t her mopl &&45d PESyiers sBALEREITO%EGHRD S AEIBHR D isd A/l angispeR¥ g Yol yner

particles and enul sion polyners thereby solving a problemw th fine
40 um. It can be seen that the molding thermoplastic polymer

particles as compared with the suspension polymer particles had
an extremely low frequency of particles having a particle
diameter of 50 uymor less causingdeteriorationinfilterability.
109
| In Fig. 1, particle size distribution (um) is shown on
the abscissa axisg, 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. Itcanbeseenthat thesurface
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 (5-800 model manufactured by‘ Hitachi, Ltd.).
110
Industrial Applicability

Themolding thermoplasticpolymer particles of thepresent
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particles in a suspension polynerization process, a problemfor a reduction
in energy consunption at the tine of drying in an enulsion polynerization
process, and a operation problemin conpoundi ng procedures for processors.
67 CLAIMS 1. Ml ding thernoplastic polyner particles conprising 100 parts
by wei ght of suspension polynmer particles having a glass transition
tenperature of 60C or nore and an average particle dianeter of 50 to 500 m
produced by suspension polynerization, the said suspension polyner
particl es hei coat wi th (incl.s'vga to 2 excl usive r by wei ght
b onIN B PO aer® TLese iy ek ety rereptErbRe BTGl g

t her nopl ast.i.c pol yner part.icles accordin to claim wherein the

SUspensi SRR PRl EBnprFouer 8 oA GHI B RE G o e
(meth)acrylate and, 0 to 70% b i ght of. a vinyl oner cqpol.yneri zabl e
{her on + G STHIG 1 BTNy T Ry STy P e gt ing. 1o
claim1 or 2, wherein the enul sion polyner is obtained by

gr af t - polBAEri SR 1R EYSBONPAPE P DY R, IFRT AT BrA6ESHerd RFRPUEB EQ%nsi sti ng
of 10 to 100% by wei ght of nethacrylate, O to 90%, by weight of an aromatic
vi nyl norfoSAudy iR 2508BGTHE GPRSERPT 20N Hy Ithey AMgeChoRbHeRI HRE. to
200-. by weight of a vinyl nononmer copolynerizable therewith in the
presence U0 Qry WYLFReTiZafionwa gffte o, tail Solarpradomremrailen ridbber

| atex having a glass transition tenperature of OC or |ess consisting of 50
to 100% dympeingHnGfpretsdutss pn ergwsRonski ght of an aromatic vinyl
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nononer, O to S -o by weight of a crosslinking nononer, and 0 to 10i by

wei ght of a vinyl nononmer copol ynerizable therewith, such that the tota
anount of the emnul sion polyner becones 100 parts 68 by weight. 4. The
nol di ng t hernopl astic polyner particles according to claiml or 2, wherein
the emul sion polyner is obtained by graft-polynmerizing 5 to 20 parts by

wei ght of a nononmer m xture consisting of 20 to 800-. by weight of at |east
one nononer selected fromacrylate and nethacryl ate excl udi ng net hyl

met hacryl ate, 20 to 800-. by meighﬁpgf net hyl nethacrylate, and 0 to 20% by
wei ght of a vinyl nononer copol yne WPe therewith in the presence of 80
to 95 parts by meiﬂht of the solids content of a polymnmer |atex consisting

of 50 to 95% by wel'ghe1BF RFRERYPPLBERAC IHPLERLT BRI Gl %/dRFRIGiHHI of
met hacryl ate having a C2 to C8 al kyl group, _and Oto 20 % by weight of a
vi nyl mﬂ&%@%ﬁo%wyﬁngam eft FEFRARERON RAEYehapa¥heCt®t Al iR of the
enul si on pol yner becones 100 parts by weight. 5. The nol ding thernoplastic
pol ynmer pavass|esrscidordi Mpmpeyragimiendf &0°2, owhwoeen anieasnalveiragepol yner
has a 3-layer structure obtained by polynerizing 40 to 90 parts by wei ght
of a nonmaeriaclitdirsmmegensicst 151 wf WO tpm PEHUnedvgisusgferadikyl  acryl at e,
0O to 400-. by weight of a vinyl nononer copolynerizable therewith and 0. 1
to 50-. hyolwiaghtzadficn,crdss|dand rmpaperEiamn ipelymer preedendesofbeliig o 60
parts by weight of the solids content of a polyner |atex prepared by
pol ymer i zeaeg &k wiiahl1900hrhyl weeiwd toof2 mpddtylusbtdpgrapdtat By WeiohH6Q96 by
wei ght of a vinyl nononer

an emulsion polymer produced by emulsion polymerization.

2, Themoldingthermoplasticpolymerparticlesaccording

to claim 1, wherein 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.

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 20%

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 c¢rosslinking 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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copol yneri zable therewith and 0.01 to 10% by wei ght of a crosslinking
nononer, to give a 2-layer polyner |atex, and then 69 polynerizing 11 to 67
parts by weight of a nmononer m xture consisting of 60 to 100% by wei ght of
(meth)acrylate and 0 to 40% by wei ght of a vinyl nononmer copol ynerizabl e
therewith in the presence of 100 parts by weight of the solids content of
the resulting 2-1ayer polyner latex. 6. A process for producing nol ding

t hernopl astic polymer particles, which conprises the steps consisting of

preparinq3 égphyner suspensi on conpri sing suspensi on polynmer particles
havi ng a &ra ran5|t|on tenperature of 60C or nore and an average
particle dianeter ;1 uced b 1SuUs ensi.an poI nerj.zation,
mxing 5 (incl fsi v@ ﬂ@?ﬁg %Ja(FP Y‘Bfi W&H‘tdg % réqfon

pol ynmer wi th 100 parts by t he suspens o]

regulatlﬁﬁjt Xt Gfe 2 SUWHErgﬁBtggﬁee@BF?ﬁg d%ﬂi P g?ﬁ@“@ﬂ?ﬁi |on m xed
with the IS mtherange of 35 .to 4Q0% by vvel ht, addin naqueous
el ectrol ‘IRRJ:SB??%%Z%PE{ entpe &B?Etﬁfbﬁﬁéf?lﬁ?lﬁh@? 3 FigROTAE MK

sof t eni ng tenperature of the emul sion polymer to the suspension mxed with
the pol yrRansetnhgt et GOFens MBATHERIIA T YicRls L IRe BORPREY 3R1eFi¥hperature
of not lower than the Vicat softening tenperature of the emulsion polymer,
and r ecoVigiath§crivde beop B e g mibh s exe lydiipgere pay ing e ey ke d- | i qui d
separation. 7. The process for producing nmol ding thernnplastlc pol yner
particl e2tedtth hy wa dtaphmethiderethachglate pensi /o 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 €2 to €8 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. |

5. Themolding thermoplasticpolymerparticlesaccording
to claim 1 or 2, wherein the emulsion polymer has a 3-layer
structure obtained by polymérizing 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 weilght of 2 vinyl monomer
copolymerizable therewitﬁ and 0.01 to 10% by weight of a

crosslinking monomer, to give a 2-layer polymer latex, and then
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pol ymer particles conprise 30 to 100 % by weight of (neth) acrylate 70 and O
to 70% by wei ght of a vinyl nononer copolynerizable therewth. 8. The
process for producing nolding thernmoplastic polyner particles according to
claim6 or 7, wherein the enulsion polynmer is obtainedbygraft-polynerizing
10 to 50 parts byweight of a nononmer m xture consisting of 10 to 100% by
wei ght of nethacrylate, 0 to 900-. by weight of an aromatic vinyl nononer,
0 to 25-06 by weight of a vinyl cyanide nononmer, and O to 20 % by wei ght of

a vinyl %Mf C.0! 4W?r %@ '%%i h re A, 40 90 parts
by wei gh{B)o relés)lgf oiLs cﬂocﬁtaé;}ntep% Jgﬁ'{%u leq{ht{ acfefexapha%?&ng&aq%jl 45S Transition
tenperature of OC or _l.ess c Lsting .of 50t 1%%36b iLght_qf acrylate, O
to 40% HPRRITMODO Var Srhe e BN H01 S Ger oo™ B C%By SweT g & a
Cross qu¥'p nmongoner, and 0O ta 100-. by weight of a.yinyl nononer,
Copol ymert Wanie EREPEWE I Cubh- FREOUERecPEPLraRoaRP 61t RHES" il & on
pol ynmer becones 100 parts Q{ mei%pt. 9. .The 8rocess for groducin npl di ng
t her nopl ast® TRy &L SafYoraiag t ch_]a?n?@lbﬁi COoNFRERI At t he
enmul sion polyner_is obtained by graft-polynerizing 5 to 20 parts by wei ght
of a nonore? FEXLUrEEchsiBAF PP FYBRY t12160% by wei ght of at | east one
mononer selected fromacryl ate and ngthacrflate excl udi ng net h
met hacryl ate, 20 t & BO%IRE Reirgho®Bicinst ylding thgamprdest igripyier 20% by
wei ght of a vinyl nononer copolynerizable therewith in the presence of 80
to 95 parparpiclemi ghildf comprisiasdsheontent opnalpoingert |REPETHISI Sting
of

a polymer suspension comprising 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, mixing 5 (inclusive)} to 22 (exclusive) parts

by weight of an emulsion polymer 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 agqueous

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 ¢laim 6, wherein the suspension

polymer particles comprise 30 to 100% by weight of (meth)acrylate
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71 50 to 95% by wei ght of nmethyl nethacrylate, 5 to So-. by weight of

net hacryl ate having a C2 to C8 al kyl group, and 0 to 20% by weight of a

vi nyl nononer copol ynerizable therewith, such that the total anpunt of the

enul si on pol yner becones 100 parts by weight. 10. The process for producing
nmol di ng thernoplastic polynmer particles according to claim6 or 7, wherein

the enmul sion polynmer has a 3-layer structure obtained by polynerizing 40 to
90 parts by weight of a nmonomer m xture consisting of 60 to 1001 by weight

f al kyl v . j ' i zabl
?he?ewyt hégcg\)éd 8&? 7t%’ ?&é‘%@%w %t\éﬁ%?o&é%wrﬁiﬁ%f@érPél)Angﬁ(ral ;Z)?esgnce

of 10 to @ﬁg éﬂ{éhby wei ght of the solids content of a polyner |atex
prepared Dby pdTyneTizing 40 to 100% by wei ght of nmethyl nethacrylate, 0 to

60% by wei ght f vi nyl nononer copal ynerizable therew th.and.0.01 to 10%
by ey gt of bt ol ML o e PLRRREIR e 13 A1k R BRRAR iat ex. and

then polynerizing 11 to 67 parts by weight of a nmononer .m xture consisting
of 60 {0 HODHTY DASFSRLCEP AT Cfe™ GRT 10 PRCHBIIHRRETGHIS a viny
nmononer copol ynmerizable therewith in_the presence of 100 parts by wei ght of
the sol i deOEGMREAE OGRITE RREHREF NgOLYRayef 1RBLYHA 5P RRERS PHWeIHRE pr ocess

for produci ng nol di ng thernopl astic ponnnry&articles according to claim®,

7, 8, 9 off 1D MopRRY MixHerggrebtsSeleEtehl 11 £t W Iy i e B agous
methacrylate, 0 to 90% by weight of an aromatic vinyl monomer,

solution of an inorganic salt. 72

0 to 25% by weight of a vinyl cyanide monomer, and 0 to 20% by
welght of a wvinyl 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 by weight.

9. The process for producing meolding thermoplastic
polymer particles according toclaim6 or 7, wherein the emulsion
polymer is obtained by graft-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 parts by

weight of the solids content of a polymer latex consisting of
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50 to 95% by weight of methyl methacrylate, 5 to 50% by weight
of methacrylate having a C2 to €8 alkyl group, and 0 to 20% by
welght of a vinyl monomer copolymerizable therewith, such that
the total amount of the emulsion polymer becomes 100 parts by
weight.

10. The process for producing molding thermoplastic
polymer particles according to clé.im 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 polyrﬁer 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 thenpolymerizing 11 to 67 parts by weight of a monomer
mixture consisting of 60 to 100% by weight of (meth)acrylate
and 0 to40%byweight 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.

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 agueous solution of an

inorganic salt.
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