;e3euznrddel i |inBnTZn - 1 DESCRI PTI ON POLYMER PARTI CLES AND PROCESS FOR
PREPARI NG THE SAME 5 TECHNI CAL FI ELD The present inventio

t her nopl astic polymer particles for nolding prepared by cwumﬂmﬁlﬂm’m
particles having an average particle size of 50 to 500 ~m obt gined
suspensi on polymerization with a pol ymer jobtained by emul sion

pol yneri zation. 10 The present invention aI so relates to a
preparing the sane. BACKGROUND ART Suspensi on pol yneri zati mmgjﬂm”ﬁwm&m used
industrially as a nmethod for preparhrgCRIPERON her nopl ast|

vinyl 15 chloride resin, styrene resin, acrylic resin and net h&®oi c

resin, fromthe viewoints that controlling polynerization heat is easy and
pol ymer particles can easily be recovered by sinply conducting dehydration

and drying. HEYEYRMER WERTHIOLESEANPEPRCOCES SAFOROPREFARING BMEPSAMPN 20
pol yneri zation, the particle size thereof usually exhibits a broad

distribution and fine particle polyners, which are extrenely far fromthe
desired particle size, are also produced at the sane tinme. As a result,
unwant e resul ts occur, such as fTECHNICALRERD ti es becone extrenely poor
due to clogging of the filter fabric caused by the fine powder in the 25
dehydrating step, fiThepgwdsent| ivwertidn i nélatédhetoaticawadplasticonpolymer
dehydration, problens in the steps often occur due to clogging of fine
powder, opepatticiesefori mmiding preparst hyoooating polygesre pattiolesohadirsg an
average particle size of 50 to 500 pm obtained by suspension
polymerization with a polymer obtained by emulsion polymerization.

10 The present invention also relates to a process for preparing the same.

BACKGROUND ART

Suspension polymerization is widely used industrially as a

method for preparing common thermoplastic resin such as vinyl

15 chloride resin, styrene resin, acrylic resin and methacrylic resin, from

the viewpoints that controlling polymerization heat is easy and polymer

particles can easily be recovered by simply conducting dehydration and
drying.

However, when polymer particles are prepared by suspension

20 polymerization, the particle size thereof usually exhibits a broad

distribution and fine particle polymers, which are extremely far from the

desired particle size, are also produced at the same time. As a result,

unwanted results occur, such as filtration properties become extremely

poor due to clogging of the filter fabric caused by the fine powder in the

25 dehydrating step, fine powder flows out into the wastewater from

dehydration, problems in the steps often occur due to clogging of fine

powder, operation environment becomes poor due to generation of dust



- 2 and risk of dust explosion increases. The reason that fine powder

devel ops in suspension polynerization is because consi derabl e

enul sification is conducted when begi nni ng suspensi on pol yneri zation as the
nmononmer used in 5 polymnerization has some water-solubility or because the
nononer drops are over-di spersed, as the,mnoner is subjected to strong
shearing by stirring. Until now, in order to overcone such di sadvant ages,
studi es have been conducted such as selecting the type and anount of

di spersi on ghaliibk 28 added WM RRrkaBESZi ng regarding the former 10
(JP- A-49-88987) and honogeni zing the fluid state by inproving the stirring

bl ade regardi ng the frakt efeasbavetifit, RNEN pihederd N@eR1BBENAAS ShgpisSsidn
toget her, conpletely preventing devel opnent of fine particles is difficult

in many caspslyrhefigatiog as | Beapust sashintndsiet emmlifigetion efs drddudrepect
to wastewater treatnent. 15 Also, in enulsion polynerization, when

granul at ed ahén eepuehifl G n%Qﬂi)'p/dIthér@Ziitibﬂ sadBheethsHwimkneasad ini t h
rigid plastic, inpact strength is exhibited because the graft copol yner is
r edi sperssedpwiyirhefizatienhas Somleaghter-¥bliutalifponbataieg theendabhied! dropsze at
pol ynmeri zation. Therefore, enulsion polynerization is wdely used as a 20
process foraps eparidigpérsedypacthépdbhbsierdk sulgjedtdd astdtosy Gheagirys byl
resin, styrene resin, acrylonitrile-styrene resin, polycarbonate resin and
pol yet her redirtingUs ittiy now) iar didert to beetihe tdichi dssddehritaglet, copdiesmer
froman emul sion polyner |atex, a granulation step of coagul ating and 25
recovering hheel btern icondemted asuchThas grebeutiag i the styge hasd aahsrnget of

i nfluence not only on the particle size distribution of the recovered
particl es, dispearmmtstabilizereaddedewlsen polydesrizingpeegarekinguche aformer 3
fluidity, but also on productivity of after-treatnment such as dehydrating
propertites QIRIAIAPFBOBTpmend i lesmogenizngi timalflyid istatehdyc asproing dbneer i ng
particle polymers froma | atex prepared by emnul sion pol ynerization, usually
a coagul at i sgregelade regdedingthd tatiter.extHowevesotvah Whpr these peethioas i s
formed by the steps of coagulation in the liquid phase and ther nal

treat ment aate tseddagether, dohypletely preandtiggydenelapmavrufiine partictes isi n
powdery synthetic resin. However, in the case of this nethod, the shape of
t he powder AHficHitein many eases hssparnngs langestisadvanrtagaetcmanufastarinsns i n
the steps often occur, as a 10 considerabl e ambunt of fine powder is

i ncl uded, aWitlbpesraqtde wastavwiesireaidnents poor due to generation of dust.
As a result, various inprovenents have been consi dered by suggestions of
new grahul ati on net h840,i AR Garwsion ppplRassationguvitarnerarpilater 68 nds)

and del ayed coagul ati op (JP-A-60-217224). However, in spite of 15 such
efforts, t hEFCOTEEFE SsRILERARAY MY Tepitis Melisshand dsgpded wikh Eigigplastion

step, washing step, and drying .step of the various granul ation nethods
descri bed a’d'gP@dF §t”§n§r§gf1§ﬁaﬁf’ifeﬁal?‘§‘@uﬁ%§i‘ﬁ Bha XM isgrepaerstssd on
process. From.t.he iewP.o'L ti)gf ener gy..conservati.on, the above nethods are
still not s¥ifdPac agfdG el nINJNANER G uPartisls neizRoft

i ncl udi ng desj aning_resin. s desired. On the other hand, in the field of
ol d pr ocesSPRELH2 P Prrer RATFEC: ST PolBAre toRCnuHel¥ feect @ P,

(het 1 PBLAIRG P BUNSRY Y IRERR SRMBhHTEE LS SR Sk, peggoed
soua 1 WL X 00, BOSRORBHGR 8P LBAC Lok i gt
agents are yspakh¥r resin.
Usually, in order to recover the desired graft copolymer from
an emulsion polymer latex, a granulation step of coagulating and
25 recovering the latex is necessary. The granulation step has a large
influence not only on the particle size distribution of the recovered

particles, the amount of fine powder and powder properties such as



- 4 prepared by emul sion polynerization and recovered as powder. Usually,
in order to obtain a nolded article with excellent properties, processors
conduct the so-called conmpoundi ng process of adding and m xi ng a

qgqual i ty-nodi fyi ng agent to the above polynmer and thereafter 5 conducting
nol d processing. However, the present cogditions are that this conpounding
process is forcing decrease in operational efficiency to processors, as
operation environment beconmes poor due to generation of dust. Also, as a
toner for dgvpdiep] bdt alsy ba-SrRTEatvityegasterhiretrhenbatictxaeldebydrating
frictional charge properties and excel |l ent npistureabsorption properties,
JP- A- 57- A55pfosirsidsosasd adting’ propeddyel opCoavehdivnellghaigethd negss of
conprising particles formed by suspension polynerization and a coating

| ayer conprieiovgriighepagtidlec|mdyhmrsedrdyn earulastiern mepured i byt i@nudsiohhe
surface of the particles. However, in 15 this nethod, after recovering the
pol yner obt polygdetiyatoapansially polopagulatihgoagencds ddded omt ithg latep, ai t h
t he pol yner obtai ned by emul sion polynerization is conducted and therefore,
thi s methodsoldddiquit dispeesivineispioohicehby dhefsteps pdwdaguttice dn thedicapdnsi on
pol yneri zation. 20 As a toner in which both adhesion and | owtenperature
fixation of phheetorkthamneabirhatmedt ahid thaeaftet1dékitdoatsoh asebdayingrene f or
devel opi ng static-charged images, in which at |east 95 % of the surface of
t he pol yner cpadtictdde so alittaimgubvigersuspetiston resiny nddowavegnin she eatsedofwi t h
a pol yner obtai ned by emul sion polynerization. 25 However, in this nethod,
t he pol yner thigl indthods ¢he stapeof thei powder tisandefiniter andspeotdenrs oftiean
coating the pol yner obtained by suspension polynerization with the pol yner
obt ai ned byoeemut.si oRopokxampleat poeblemss in  bhe gstepsst oft6noomeiri nasueh
conditions, the effect of inproving filtration properties cannot be

obt ai neth Atewnsidenable eamparrptar ef cﬁg@esipmvdﬁr tise ipslyded, odndi maeraion
suspensi on pol ymerization which is used is 2 to 10 ~, m therefore being

fi ne powder envitenmertpheeqmes ROt e hetgrneration @btdushet AsdawrfsaHt,

sol ves the problens of fine powder caused by suspension polynerization of
t he present Varigust improvamentgohaygbeqssreonsidgrabdby Bmeestpno el AW USP
4,385, 156 di scl ose a nethod of coating a styrene pol ymer obtai ned by
suspensi on BEARWEtiont methadsn inchalinger vapaprhagenroaginlatign {dP-A-52-

pol ymeri zatign for a polynmer used i.n foaned nol ded articles. However, fthese
met hods ar e6§3t851}réf’l’i’o‘§‘§la\xﬁfi(9‘?a§bﬁ %‘éopﬂggp‘?tﬁ@‘@r@ gﬁ‘ﬁf [ ﬁio‘ﬁﬁmerm@&ﬁ by
suspensi on pol mehi zati gt? JP- A- 6-%}%9754 di sc suspensi on. poly

whi ch cbht aPHERN§HOR e 8RS A GOARH \%

WA FIGCHAS BOWFRLUSEH oL Hhcon 15
Lo etnes! veosBa Tt L steR, SYashie chibRs oA sfty e P RIS gl athé L various

Lo e RERRGHA dtHRgh ARRised; pBi%, JaRs R Atat Bk RIRBE I G e
PO rarti oo BuRBErSion SORHRRa TS LPFSSR ) PRt el Ridiholy’ S SRS |
Tl oo RRRSERHF | e naltyd oras Bfid a0 SRl O8¥E QBMRRIcRly Ll |
o' Liepabe; BVelobrienf ot d BRW BelRIRA PthP inctllink e tgniI kW & 1o0

whi ch sol ve ﬂ% probl ens of fine powder caused by suspension
pol ymeri zation og'the present invention.

On the other hand, in the field of mold processing, a polymer

which is usually used as thermoplastic resin, that is a polymer obtained

by suspension polymerization which is processed into an article by a

25 molding machine, is hardly processed alone and usually a quality
modifying agent such as an impact modifier or processability modifying

aid. As mentioned above, such quality modifying agents are usually




- 6 Furthernore, JP-A-56-50907 discloses the nethod of partially
coagul ati ng an enul si on polyner | atex, adding thereto an ethyl eni c nononer
while stirring, converting the polynerization systemfrom an enul sion
systemto a suspension system and conducting 5 suspension pol ynerizati on,
as an enul si on-suspensi on pol yneri zati ongmethod. According to this nethod,
a pol ynmer obtained by suspension polynerization which is usually used as

t hernopl astic resin, and polymer particles obtained by enul sion

pol yneri zat peepamdd ChByalegnalbibAPgsdlyididdtédn ahel urdddveded O a3 epawder.
conpl ex parF?@?es. Ad%itionally,q?%ymhen this method is used, the

coagul at i ngUgiadRyliat bfder 86 erbtein G nheldesisantitirl with exeel¥ft igtepehtes,
enul si on polynmer latex can be omtted, the obtained particles have an
excel | ent sphesdsdalrs duantuanthé vo-ealded tcoshpbundingwieicess fxadeirmt wnd
little. Also, granulated particles having low dry Toad (|l ow water content
after dehydndkitg)a gualiepirabdéfinddgeatttoetid abovenpobimeneirgy thersifogt i on
is nore advantageous than in the current enul sion polynerization process.
Consequent | gontlhetippoloddgprotessisige ndloweper, yier presentrcaartitienms sreothat

pol yneri zati on process can be significantly reduced. However, this nethod
i s inferiorthistdomespecting prpresisicd foriciryg deorddsetin opeaimalrefficiensyi toy of
t he system when 20 converting froman enul sion systemto a suspension
systemis rpnacdssors, asdpehationtealvipmiyent ibeabnoss pooedue toogdrieragion of
ctonducti ng suspension pol ynerization after devel oping the pol ynerization
scal e or codpiséting enul sion polynerization is extrenely long. Therefore, a
met hod whi ch can solve all at once the problem 25 of fine powder caused by
suspensi on pol yneri zalsenaproteser, famdepeloplirgnstaticechatigeg smeggy which
consunpti on when dryi ng caused by enul sion pol yneri zati on process and the
pr obl eni®f hhse wnpﬁqnbli frictionaly changee 3ropertips oassk operellentumeistuyenot
avai l abl e. DI SCLOSURE OF I NVENTION That is, the present invention relates
to a ther nopbaerpidon pusiperbiespaift-Acbé-42p58ligrlagesoappnst Hgr 1develaping by
wei ght of a suspension polyner particle having an average particle sjze of
50 to 500 ~Statigrichiarged cimaggswioomprising 1parteless f@m@gi it smspengiem si on
pol ymer. The enul sion polymer is preferably 25 to 100 parts by 1o wei ght.
The emul si oROBBNGHBALIDE pndfacoaptinsyes apppising fge particles formed by

emulsion polymerization on the surface of the particles. However, in

15 this method, after recovering the polymer obtained by suspension
polymerization once, the coating step with the polymer obtained by
emulsion polymerization is conducted and therefore, this method does
not solve the problems of fine powder caused by suspension
polymerization.

20 As a toner in which both adhesion and low-temperature
fixation of the toner are achieved, JP-A-2000-112174 discloses a toner
for developing static-charged images, in which at least 95 % of the
surface of the polymer particles obtained by suspension polymerization
is coated with a polymer obtained by emulsion polymerization.

25 However, in this method, the polymer solid content concentration of the
polymer suspension, when coating the polymer obtained by suspension

polymerization with the polymer obtained by emulsion polymerization, is



wei ght. The suspensi on polynmer particle preferably conprises 30 to 100 % by
wei ght of (meth)acrylic ester and O to 70 % by wei ght of a vinyl 15 nononer
copol ynmeri zabl e therewith. The enul sion polymer preferably conprises 50 to
90 parts by weight of solid content of a rubber latex conprising 50 to 100
% by weight of acrylic ester, 0 to 40 % By wei ght of an aromatic vinyl
nmononmer, 0 to 10 % by wei ght of a vinyl nononmer copol ynerizable therewith
and 0 20 to 5 % by weight of a multifunctional nonomer and having a gl ass

transition aermpestalBre ahdan §ash &ndidivhs]GHeoeHctoaf iﬁlgwsviwg' Glrafbnd
monomer m xture; said nmononmer m xture conprising 10 to 100 % by wei ght of

net hacryl i cpasgpetiesOcaangd® Be ptamaht Afscantay avafég;e PR iclSTRIAUTRE, the t 0
25 % by weight of a cyanized vinyl nmononmer and 0 to 25 20 % by weight of a

vi nyl nononpolyengobiptaEincdaby suspeneivr polyherieatios @hi¢oliy mRediis Piefier ably
a polynmer obtained by adding, in the presence of a polyner |atex conprising

70 to 95 paptrs thereforegbeingeifigie pofvdernitselr e Grargaguently, SthikOnR%h &l bis
wei ght of methyl nethacrylate, 5 to 50 % by wei ght of nethacrylic ester

havi ng @n ah&yla gnetipodfwhidlo sblees bidie groblerasdoD fire HbWadY cerisgdt byl a
vi nyl nononer copolynerizable therewith, 5 to 30 parts by weight of a

m xture 5 csuppéssion @6lynoedatiohyofhiegptesehtdhveasioh. one nononmer sel ect ed
fromthe group consisting of acrylic ester and nethacrylic ester excluding
met hyl net hacryl at e, USP 49360, P3hy URP ghi338,966t hy SPet BAB 91 GtandnidSP t o
20 % by wei ght of a vinyl nmononmer copol ynerizable therewith, so that the
total anmount,3frdm6sdistiogmat methodesfyhoating tstreryr pblyrhér phityivesd biyng.
The enul sion polynmer is preferably an enmul sion polyner having a 3 | ayer
structure ps@pperRsiopy pYyaierizaftien 2 witlhen puilymer |cbteinéy byl yemnisiong 40
to 90 parts by weight of a nonomer m xture conprising 60 to 99.9 % by

wei ght ¥ apelymemzatiendor @ pelygrmousedyn feamsidgmoldéd articlsd. ridoweeer,
copol ynmeri zable therewith and 0.1 to 5 % by wei ght of a crosslinkable
nononer, i nthase mesbeds aremoatomesheds pehich $nlvadhgproblems| offine posrterof a
pol yner | atex obtained by polynerizing 40 to 99.99 % by wei ght of nethyl
met hacr yl at€auged pyssispEnsipp pelygreriggtienyi nyl nononer copol yneri zabl e
therewith and 0.01 to 10 % by weight of 20 a crosslinkabl e nononer; and
further polynerizi nqjliﬁt%l@%%%rtél&?}o%@ gt BISpenEien marolimerur avhich
conprising 60 to 100 % by wei ght of (nmeth)acrylic ester and O to 40 % by
wei ght of acq}?ﬁﬁ}?sn%%?#h%sdﬁglgfwl%ﬂfi P winch has, a; glassy treariddons 100
parts by wejght of soljd content t he obtained 2 | ayer polymer |atex. 25
The pr enttqQHBE’fﬁtiucFﬁ Nt 5"905§E r&]%‘é‘"semoﬂ‘eprgéﬁ%%ﬁﬁﬁcg mﬁ%ﬂa&sﬁi c
pol ymer particlefor. nolding which.conprises mixin suspensj on conpri si ng
a suspensi oﬂoﬂbaf%sflvﬁaciﬂaﬁﬁg%ﬁog%}%?ﬁ B8 Ff‘b"llr?élon %o%ymer ﬁa"mg a glass

transition temperature higher than 50°C, and a process for preparing
the same. This method is a method which can be used to prevent
blocking of the polymer obtained by suspension polymerization which
20 has alow glass transition temperature. Furthermore, a coating with an
excess amount of the polymer obtained by emulsion polymerization
causes development of fine particles when dehydrating and therefore,
the polymer obtained by emulsion polymerization is 2 to 10 parts based
on 100 parts of the polymer obtained by suspension polymerization.
25 Consequently, this method is not a method which solves the problems of
fine powder caused by suspension polymerization of the present

invention.



_ g _ size of 50 to 500 hum and an emul sion polyner latex in a proportion
of 22 to 100 parts by weight of the emul sion polynmer based on 100 parts by
wei ght of the suspension polynmer particle; adjusting the solid content
concentration of polyner particles within the suspension of the polyner 5
mxture to 25 to 35 % by weight; contactighg the mixture with an

el ectrol ytic aqueous solution at the Vicat softening tenperature of the
enul si on polynmer or |lower; heating to the Vicat softening tenperature or

hi gher; and recoveri Fgirthermery TeyPPAIS4-SoEPY bdad | Guied tigp.
The emul sion pol yner is pr%f erably 25 to 100 parcfigélggeﬁoq\!;\&gi gﬁfe.({ﬁ%ﬁe o

enul si on pobhﬁﬁéll%rﬁc@égﬁré{tﬁ{ﬁ Yars O di0% Qﬁﬂyﬁme&)ym&%&gMddiﬂge,tﬁe}étﬁe%%fem

concentration of e polynmer particles in"the m xture conprising t

suspensi on ethyleAUs peisoRer REh SR rail, tdRivEptiEHhY PHlyRREN IR ioh Ay¥ein
preferably 27 to 33 % by wei ght. The suspensi on pol ynei particle preferably

conprises 3from 4A0ecthbisiowi gfitetdt {oTRl afetdién esylendNdnl tEnddcYryy

wei ght of a vinyl nmononer copol ynerizable therewith. The erul si on pol yner
particl es i sspspéasiil yobhherizadiopy = aht e@@l@@rﬁ#@&béh@ﬁ)rﬁ%o‘éﬁn@@izﬁ@i‘b&ﬁ by
wei ght of solid content of a rubber latex conprising 50 to 100 % by wei ght
of (et h) acmdthodestidcordit® téGhts hitettRidid pallymiedtitaénad My saBPENEIon 0 to
10 % by wei ght of a vinyl nonomer copol ynerizable therew th and to 5 % by
wei ght of apolyirhefizationonethicipriemersually st ersfopladtisl resimh, and
tenperature of 25 at nost 0C, and 10 to 50 parts by weight of a nononer

m xt ur e conpolyshay pgirtioles @btéhirsd Wi ghiulsiomyidigaiaridatiast ahich 4 Q& % by
wei ght of an aromatic vinyl nononmer, O to 25 % by wei ght of a cyani zed -
10 vinyl nimpaet nedifier; ar@Onified togrgparetomplerypantivester Additionally,
copol yneri zable therewith. The enul sion polyner latex is preferably a

pol yner l@bt whesd this smthedois pskdthe xioagulating (@Fapaldting)y step grhichf isa

m xture 5 conprising 50 to 95 % by wei ght of methyl nethacrylate, 5 to 50 %
by wei ght o¢ssentialciorl tecowsrimg the emylsipmalpojymgr datexotad heo odnittadydineat ons
and 0 to 20 % by weight of a vinyl nonomer copol ynerizable therew th;

addi ng 5 t ooBtripge:Bamicleeihfve af excellgnt sphesinad ishiapy 20dtthestmimmt ofei ght
of at | east one nononer selected fromthe group consisting of to acrylic
ester and nEngRaOWderiseettsemely litide ngAlsa, lgranvdateskpgtticles leyving 186§ diyby
wei ght of nethyl methacrylate and O to 20 % by wei ght of a vinyl nononer
copol ymeri z¥adk (lavereateh coasent aftem slahydantigm uare whtained 1200d pso ttheby
wei ght in the presence of the obtained polyner |atex; and then graft

pol yner}%i n§MOUNtnid eRETSY GHPIFBIRREION dseknors gdvpatagequanthan| ki dghe

pol ymer having a 3 |layer structure prepared by gbtaining a 2 |ayer polyner
| at ex by po?’}}?ﬁﬁ‘}tﬁlﬁ %WBOIQ’GI‘%%?%'SOB)PI”\%%W Gongeaysaiys theanabdems
conprising 60 to 99.9 % by wei, h%. of al kyl acrylate, 0,t0,39.9 by weight of
2 vinyl monShEnSEERsopBPlaaTiZating, & GmulkioB, Roly fnerization process can

be significantly reduced. However, this method is inferior with respect

to productivity, in that increase in viscosity of the system when

20 converting from an emulsion system to a suspension system is

remarkable and the total polymerization time to continue conducting

suspension polymerization after developing the polymerization scale or
completing emulsion polymerization is extremely long.

Therefore, a method which can solve all at once the problem

25 of fine powder caused by suspension polymerization process, the

problem of reducing energy consumption when drying caused by

emulsion polymerization process and the problem of the compounding



20 by weight of a crosslinkable nononer, in the presence of 10 to 60 parts
by weight of solid content of a polyner |atex obtained by polynerizing 40
to 99.99 % by wei ght of nmethyl nmethacrylate, 0 to 59.99 % by wei ght of a

vi nyl nmononer copol ynerizable therewith and 0.01 to 10 % by wei ght of a
crosslinkabl e mononer; and further polyn®rizing 11 to 67 parts by 25 weight
of a nononer m xture conprising 60 to 100 % by weight of (meth)acrylic
ester and 0 to 40 % by wei ght of a vinyl nononer copol ynerizable therewth,
in the pr es?t’@@s%ffoqu&olé@ééérsbhs veH@hitlyphot availhbleol i d content of the
obtained 2 [ayer polyner |atex. The electrolytic aqueous solution is
preferably an aqueous solution of inorganic salt. 5 BRI EF DESCRI PTI ON OF
DRAWNGS Fig. 1 is a graph depicting particle size distribution. Fig. 2 (a)
is an i mage of suspension polDISBLOSURE IS INVENTRINDY a 400 tines

el ectron mcroscope. Fig. 2 (b) is an imge of the coated polynmer particles
of the present invenThe® @hseie gstebgne HRnitbi indhstes! €6t & OfhdFnss PIREeRe -
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON As the polynmer particles obtained
by suspensi palyméy npaiticiei for pheldihgatoriprisibgr oD tpams byspeAghOLf a
polymer) of the 15 present invention, polyner particles with an average
particl e sisespénsion polydfer-partitledhandcghyn savepegs pantipll sigerof 30 800
nonomer or nonomer mxture are used. The nononmer or nononer m xture

pref erably pontvdiich 39 coatedOwithbR2meogh®) parts pyefveight wf 7h temliléio?o by
wei ght, of (neth)acrylic ester, fromthe viewpoint that the effects of
control | i ngp@lyrdesst , whi ch acconpani es t he obtai ned pol yner, are
significant. When the content of (neth)acrylic ester is |less than 30 % by
wei ght, conpati bi |l it ¥hei emulsteorenpblyinoer gel preferabbd 2% tchel GO esarts by

i nvention when nold processing becones poor and obtaining a favorable

nmol ded Hrtiweightends to becone difficult. The content of the vinyl nonomer
25 copol ynerizable with the (meth) acrylic ester is preferably 0 to 70 % by
wei ght, nore preferabhg emwssm opolymest ght préfeaaplie3dfta MG npattsadbyyl i c
ester are al kyl acryl ates havi ng - 12 an alkyl group with at nost 10
carbon at on¥eighth as net hyl acrylate, ethyl acrylate, butyl acrylate and
2-ethyl hexyl acrylate and al kyl methacryl ates having an al kyl group of at
nost 10 carbon at onsTBEcHISRETHEPRyPOlyE G apAYtiglecpTrelierablyneamprisgsad@, tobut yI
met hacryl at d 2 5 ethyl hexyl nethacrylate. These may be used alone or in
a conbi nati iﬁsg{o Ry eaghteh @ngthiasryley esteg and Reon( Wﬁé?)’h‘é(@t%htd@feﬁ} Vil |

nmet hacryl ate, ethyl acrill ate ag{j tﬂjtyl ,agryl ate are preferable fromthe

Vi ewpoi t nomap caralyanerEnpleingrsfdtRibl e quality can be obtained in
conmbi nation wth the_genmul sion polynmer used in.the present invention. |0
Exanpl es of the copof Fréelm‘zlgsdf’g )ﬁmerrﬁfﬁg‘?@%l&c@“&?ﬁﬁs 0 to 90 parts by

weight of solid content of a rubber latex comprising 50 to 100 % by
weight of acrylic ester, O to 40 % by weight of an aromatic vinyl monomer,
0 to 10 % by weight of a vinyl monomer copolymerizable therewith and O
20 to 5 % by weight of a multifunctional monomer and having a glass
transition temperature of at most 0°C, and 10 to 50 parts by weight of a
monomer mixture; said monomer mixture comprising 10 to 100 % by
weight of methacrylic ester, O to 90 % by weight of an aromatic vinyl
monomer, 0 to 25 % by weight of a cyanized vinyl monomer and O to

25 20 % by weight of a vinyl monomer copolymerizable therewith.
The emulsion polymer is preferably a polymer obtained by

adding, in the presence of a polymer latex comprising 70 to 95 parts by



arenes such as styrene, a-nethylstyrene, nonochol orostyrene and

di chl orostyrene; vinyl carboxylic acids such as acrylic acid and

met hacrylic acid; vinyl cyans such as acrylonitrile and nmethacrylonitrile;
hal ogenated vinyls such as vinyl chloride, vinyl 15 brom de and

chl oroprene; al kenes such as vinyl acetage, ethylene, propylene, butylene,
but adi ene and i sobutyl ene; hal ogenated al kenes; and nul tifunctional
nononers such as allyl nmethacrylate, diallyl. phthalate, triallyl

cyanur ate, et byl gnenisthiif®! cotnpisiagr goate, 9bets apyhweight gbfy aakthyl

di et hacryl ate, divinyl benzene and glycidil 20 nethacrylate. These may be
used al one glethacAylagdTod 1at3@ %0 Wy Wwedglet ofMfiethHdoriic ddtef hestng iy atiog,

a- met hyl styrene, acrylic acid, nmethacrylic acid, acrylonitrile, vinyl

acet ate, algndupref Daerg tatisordatogisyahdiol to20 babyyaightasfer vitsl enebhbmelrr om
the viewpoint that a nolded article of favorable quality can be obtained in
conbi nat i oncopdlpnidiézadiieenhbrdwithpobyner 30sgeiri® bhewpiglsendf ianveitture. The
suspensi on polymer particles are polynmer particles of one kind or at | east
two ki ndgs ofompplriging2®lbd 8ed bpyweight| ofretr leashoner monomér seleatéd from

pol yneri zing a nonomer conposition mainly containing one or at |east two
ki nds of t héhealppwaproonsistmg dfieaavicagstepaand cinethaerylaf ester sreshadingon
pol ymer particles is 50 to 500 hum which is obtained in the usual

suspensi on mephyymerthaarylate, 20doi80 % by evaighy of lmethyd@dethavrylaieeand O
preferably 100 to 250 ~, m Wen the average particle size is |l ess than 50
~, m filtratd 20 %rippweighesof & Nitsyltroobenwerecppoly matizabletbepawiths lso thiate i s
nore than 500 ~m in the case that a powder conpoundi ng agent is m xed

Wi th the théeoitabt amoquityfeecqmesi ¢00s gants mblydiwejgbt; tdmed ptlhenngraft
invention, |0 honogeneity when mi xing with the conpoundi ng agent tends to
become oor polxenetiging. sper si on stabilizer in suspension pol ymerization, the
usual inorganic dispersant or organic dispersant can be used, Exanples of
the i norgani c di sper $hat eandsinmmalymarcis Hekerabdydansegalsiammpalymesr y
phosphat e. Exanples of the organic dispersant are natural products_such as
starch, gel havimg act layeritsucBie peanaredylly ebjaisdngs KT palweaslatex
partially hydrol yzed pol ynet hyl nethacryl ate, polyacrylic acid and salt

t hereof , ce YUPGé’é’{le%tﬂﬁ/I“Qe q RGspartsy dyoeighthgf &eamomasBer midiHey
ethyl cellul ose, 20 polyal kyl ene oxide, polyvinyl pyrrolidone, polyvinyl

i ni dazol e afRIMPIIFBRLRAD l%t%’r breweighiy af Rdkyk agbyiter Odia 39-9atht bY¥a | ow

A R AR

suspenl on 22,0l WPETL 52000 BRSNS BSER Shelereth RRESHAR Y |

order to adlvlé?gthtngtl SOl %ron\{\griltggf a p%lj(frrﬁ%irQaEf{xagg{a%hed by polymerizing 40 to
99.99 % by weight of methyl methacrylate, O to 59.99 % by weight of a
vinyl monomer copolymerizable therewith and 0.01 to 10 % by weight of

20 a crosslinkable monomer; and further polymerizing 11 to 67 parts by
weight of a monomer mixture comprising 60 to 100 % by weight of
(meth)acrylic ester and O to 40 % by weight of a vinyl monomer
copolymerizable therewith, in the presence of 100 parts by weight of
solid content of the obtained 2 layer polymer latex.

25 The present invention relates to a process for preparing a

thermoplastic polymer particle for molding which comprises mixing a

suspension comprising a suspension polymer having an average particle



- 14 agent may be used. Exanples of the chain transfer agent are mercapto
acid such as al kyl mercaptan having 2 to 18 carbon atons, thioglycolic acid
ester and (3-nmercapto propionic acid, benzyl nercaptan and aromatic

mer capt an such as thi ophenol, thiocresol and thionaphthol. 5 O these,

al kyl mercaptan having 4 to 12 carbon atgns is preferable. The amount of
the dispersion stabilizer, initiator and chain transfer agent can be set
accordi ngly, depending on the nononer which is used and the properties of
the suspenssias df @0y tEE00AIrhi hdan ExaNBiospelyniéeldtekhath hespd¥tihabEng the
suspensi on 1o polyner particles are the nethod of suspending the nononer or
monomer  ni xtoul©0i pawstisy vesight e theostdd$iond pBBIMER Ha&aH! O TRRarfd byt he
met hod of conducting pol ynmerization reaction by suspending part " of thg
nononer or weighteof ohe tsifspensiv@tmslyhtersparficlehadjOkyipR tHALLAR E6RFHON
and addi ng the water suspension of the remaini ng nonomer or 15 nononer

m xture in cneceitzgtoarofSpolghtdr pangelss Withiths wsPensich Wfi®he polymer

pol ynmeri zation reaction bath as pol ynerization reaction progresses and the
met hod & covixfootei tg POI yored5 z%t ibyn weight] @onicEngpendi fgxnard witht ha
nmononer or nononer mxture in water to start polynerization and addi ng the
remai ni ng neleotrelytic agreonsy soiution eti theoWécst agitening eespeehthrsbaghs or
continuously to the polynerization reaction bath as pol ynerization reaction
pr ogr esses. emidsiont polymer owtowémiteadirtghty the Vicat sdftemivighegapetitelite @2n
usual l'y be used can be enpl oyed. The nethod for adding the pol ynerization
initiator anghemaandt renoyeringagenpolyanenpapticidschy avlivl-liguid edphtitibhe

nmet hod of dissolving 25 both the polynerization initiator and chain
transfer agent in thEhevemralsionsusggniimgst peefevabiye25 nowdio® padst ben
conducting pol ynerization reaction is preferable. The time required for -
15 poll¢nervewiton differs according to the type and anount of the
initiator or the polynerization tenperature, but is usually 1 to 24 hours.
Al so, when suspensi ohngotgdsion mplyswsrpanepreferablyl 130 dodddOnpartsoby
processing rigid plastic, such as a plasticizer, lubricant, stabilizer and
5 ultravi oI‘@?lghéy absor bi ng agent can be added to the nononmer. The pol yner
particl es obtained b%( emul si on pol ymeri zation (hereinafter referred to as
enul si on pol yner) of [TR&sSokidesententhgeneeatration of dher pplymempastiolepdnyner s
obt ai ned by,enul.sion pol ynerizing a vinyl nmononer. More preferably, the

pol ymer parmecmé’étlgﬁéquﬂér’ém §ﬁ6 FUspepsIgmef aggispensienamiamesdanyg the af t

pol ymeri zing 50 to 9 arts by weight of solid content of a rubber |atex
conpri $ng %ﬁ”?%oﬁ?dﬁo%frﬁm}' ﬁ'\‘ié?ﬁﬁ? %qurﬁgﬂmggc?%/\aﬁc%é?x greightt o 40 % by
wei ght an aromatic v,]iékr;\%/l mononer, O0.to 10 %.Db vxei(#ht f a vinyl nononer
copol yneri zabl e t her S SHSRERSHR (P@"%eﬁyp%i(éﬁtpr €T Y| QQMBHSES oHfhlto

o 50 part & 0 el oRe R YT (bbIERS e lrt SEhBtp ol Gof by WeRBSO1® Biyer ght
of net hacr%bﬁoﬁéﬁéo%&gﬁ%?%%e%%% ht of an aromatic vinyl nonomer, O

to 25 % by ‘weig oner and 0 to 20 % by wei ght of a
bar i cles 20 are (2) Ehiarioth AoRet darbicls BEPeEEr Rhihipiondial gl
el o 207 iRfaner iR R0 S batty By Riand A gl FoBP o Raciyker Befg,
iyl rononer RS BCPlo 2o ST AR b ety if Sl BecRB e B 25
o 80 % by et ay oo B PRI ML 00 10 A By Wi E g it =0
consi sting Abnadfiet copBRiAEr2ABIdBIHMREWIH Grsdt 8T t6%5! %1'1559 &Efé?%' of a
multifunctional monomer and having a glass transition temperature of
25 at most 0°C, and 10 to 50 parts by weight of a monomer mixture

comprising 10 to 100 % by weight of methacrylic ester, 0 to 90 % by

weight of an aromatic vinyl monomer, O to 25 % by weight of a cyanized



- 16 nethacrylate, 20 to 80 % by wei ght of nmethyl nethacrylate and 0 to 20
by wei ght of a vinyl nononer copolynerizable therewith, so that the total
anount becomes 100 parts by weight; and then graft polynerizing. Mst
preferably, the polyner particles are (3) enul sion polyner particles 5
having a 3 layer structure prepared by opfaining a 2 layer polyner |atex by
pol ynerizing 40 to 90 parts by weight of a nononmer m xture conprising 60 to
99.9 % by wei ght of alkyl acrylate, 0 to 39.9 % by wei ght of a vinyl
nononer copdhylemic@dthert beidevot o and 04l B @ef/%lﬁy IR P8 #nonomer
crosslinkabl e mononer, in the presence of I0 to 60 parts by to wei ght of
solid cont eipdliynerpgible®helré@fith. obt ai ned by pol ynerizing 40 to 99.99 % by
wei ght of methyl nethacrylate, 0 to 59.99 % by weight of a vinyl nononer
copol ymeri zabl e t herEMé tefnahdoR- ghlyhferlidték by preicdhblyPh solshRsSohikabhe
nmononer; and further polynerizing 11 to 67 parts by wei ght”of a nononer
m xture corpy i anudsion tpolgtierising WO abt oo p’la‘}t(;rrg h).v%‘fghlﬂ I6f estfixtipd O to
40 % by wei ght of a vinyl nononer copol ynerizable therewith, in the
presencé ofcciifrising Shyo 88 ghbyoweight 6f fwsthghimefhddiolaab! & L8024 Byer
pol ymer | atex. The usual nethod for preparing the enulsion polyner
particl es (wdighttad rh8)}hacrylidaster besing atealkyl groupRfA % 86 Poreatbms
JP- A-820 21 7817. The reason that the emul sion polyner particles ( 1) to
(3) are suiarablOytai28cR4i by wexighs ef aheinghthshomeratgpaly mpariid ik afeaswithd; del y
used as a quality nodifying agent of thernoplastic resin and in the case of
recover i ng aklipgl §rier 3P aparnts|ins vafightef pr esigbiird BuRTprisihg R20etov80i BUBy 25
qual ity-inproving effects thereof can be exhibited. Mre specifically,
emul si on povgight qf at Jeast pnefmomvineer seldcted dronmphevirolp apasistitig &gt h
of the nolded article obtained by nold processing the thernoplastic - 17
pol ymerdOparadryliesster and miietigacrfylichestpr exehid ingverethphmastaerylhsé, 20 pol yner
(2) is preferable in view of inproving nolding processability of the
t her mopl ast8Q Ypbyyweighp of methsd methamiyliteqrud Ot toe2 @ Lo bynweightefta vimyl Al so,
emul sion polyner (3) is preferable in view of inproving inpact 5 strength
and t r anspdRERENST Cepelymisizabler therewidht 30 tledt blye rotal amotedshemprhbe
t her nopl astic polyner particles for nolding of the present invention.
However, t H@%Wﬁ? by weightdn the presenes; @gfchf: whdainesh potymet lataxt;iand ar | y
limted to {he abgve enul sjon polynmers and one kind or 1o at |east two
ki nds of p&ﬁ‘ﬁﬁe&rqfﬁpé’iylﬁﬁﬁtzl%g-es obt ai ned by copol yneri zing or graft
pol ynmerizing a nonongr conpgsjtion mainly containing one or at |east two
ki nds &P nononmers s t SAYleI0R ¢ RelyreeT olatey &9 onrclsrabiyncimer emualsidre
used. Herein, i cont%ieni ng" nmeans that the nononer conposition

Ilaﬁr

cont ai ns atpql}éé’sr’g?l glﬁx’%‘%yﬁ SETUGHRITEoPTERATSY Py Abkaimng a X dayees of
car bon at oI e 0 peBaBRrRte 0 B dbryd Bicweldhityof acmpmarecand
et 10 ca bttt sRTalRingobs JEE I buTtiade o R Stnfatorn futlp fe o
Sty ene,  atHelkHiE: G4 vinTT BentitFs cBBPIABRE-ahTE therurB ARt Dnbiow o
cuch a2l acH e e B SeitaBiOARF o 1Y Blein el 1a/eel ke
scotate. ot s tisctn QRO Bobgt AeRUr T P oot
[“rJ: ;: r ;[‘Ct &@@?899“%%3’3%@1‘1@& ﬁl%tﬁ'w metﬁkpﬁ%"té{,l 3§ 59%8 l‘%%ly \Qfgltg%atl &£

vinyl monomer copolymerizable therewith and 0.01 to 10 % by weight of

a crosslinkable monomer; and further polymerizing 11 to 67 parts by

25 weight of a monomer mixture comprising 60 to 100 % by weight of

(meth)acrylic ester and O to 40 % by weight of a vinyl monomer

copolymerizable therewith, in the presence of 100 parts by weight of



cyanur at e, nonoet hyl ene gl ycol dinmethacrylate, tetraethylene glycol

di net hacryl ate, divinyl benzene and glycidil nethacrylate. The average
particle size of the emul sion polyner particles is not particularly limted
but the average particle size usually obtained by 5 enul sion polynerization
of 0.05to 0.5 ~,mis preferable and 0.06 to 0.3 ~,mis nore preferable.
When the average particle size is outside this range, processability when
nol d processing the thernoplastic polyner particles for nolding of the

present i nveslid @dredt oMPRE bbthirtPbNaged dol@mepasgncy of the obtained
nol ded article tend to becone poor. to The solid content of the rubber

| atex, described in fThe gleet®IPitaqidtiss ¥dIRELYR prdlerabBRi 3 to
100 % by wei ght of acrylic est%t?, 0Oto 40 % by wei ght ofraa%ronl&%%g%\% nyl

nononer, O g@lLﬂbﬂ/@DYn@\%aghb gafit.a vi nyl nonomer copol ynerizable therewith
and 0 to 5 % by wei ght a nmultifunctional nmononer, preferably has a gl ass
15 transition tenperature of at nost O0C, nore preferably at nost -30C. Wen
the glass transition tenperature of the enul sion polynmer is nore than 0C,

i nprovergent in inpact strBRIER DESCRIPTICKROBRDRAWINGS ai ned by nol d
processi ng the thernoplastic polynmer particles for nolding of the present
invention, tends to Bi.préyargragh depithingpactsk §iee disawvntiog. t he

t her nopl astic polynmer particles for nolding of the present invention
conprises the step oFigir @d4da) nig arslispagsi oh afsperssicnepolahepobiiBtles
conpri sing suspension polynmer particles having an average particle size of
50 to 500 ~obsqvedabrc #90stiswesnseotropomiosrscoyel orFiga2sibyfs ein nag8®H22 t 0
100 parts 25 by weight of an emul sion pol yner |atex based on 100 parts by
wei ght of tthe sospeshpolymen particlgsaoft the psesemtsirapneforadpsstviedgby e1501 i d
content concentration of the suspension of the polynmer mxture within the

- 19 niGkt utimeasoelzBtnan BECHOsBOpeei ght, a step of adding an electrol ytic
aqueous solution to the suspension of the polynmer mxture at the Vicat
softening tenperature of the emul sion polymer or |ower, a step of heating

t he suspension of the polyner mixture to the Vicat softening tenperature of
5 the enul si on pol yBESTOMOADFHEPRAARRYING OUT St ENVIENTIRNt her nopl asti c
pol ymer particles for nolding by solid-liquid separation. According to the
preparation process 08 thléeprpgéfrmer nveartidas t hbtaimedacdyf suspensipsnsi on
pol ymer particles can be evenly coated with the enul sion pol ynmer and

remai ni ng fPAYmerEatier (heromaliter refesred dasastspensiani palymopeof ithe t o
beconme poor, can he significantly reduced. As the process for m xing the

suspensicon BreSsTdiBBeRErBn PREIYAE Paptelesrwithian sustrgespartigleisizeef 8itpon
and the enmulsjon pol ynmer |atex prepared emul si on pol yneri zati on,
preferably, é@hé*@nﬁ*’é}laﬁdpw RS H‘gg;%’fﬁi&!ng@ FRRNIT PR Mpnemes
suspensi on 15 polyner or the spensi on of a suspensi on polymner is ded to
the emul si om? lﬁ‘f'ﬂ?yrrgrrel Lisgq- mﬁﬁ?e%‘????’ieﬁgpr BIPQHANRY frﬂgt‘égﬁﬁé“rﬁ‘é‘@@iﬂﬁf a
suspensi on pol.ynmer | si on, polyner |ate par enmul sion
pol yner i zat‘?%t, a° ﬂg%@?’o‘ﬁ’%f “E%ghgdpg’ﬁ%rprﬁ?%lf?@hg%@aﬁ? ﬁgo%t}%ﬁ Weiehto The
ol yrrer pard GPELIBPRYIi SBra IR e treiorS Bt §1 efepty Pcty taia:
preferaply arts by .weight . more.preferably 30 tq 100 p S by
wei ght %of ﬁ%{’gvn%i?cgf %ﬁc%%ﬁ%g?s 5§§e(83t8ﬁni%(? Mess ﬁ‘ée\ﬁég lccaﬂ?fot' t %f"en
suspensi on Y, . kon polyper. i.s le t 22 parts by
wei ght base%@oné%gn\gg?? s&ggt}aeg?bﬂfgo?gﬁ%ﬁelés u%%gngﬁgﬁl ;%qy%;]t?y f ?Vrp?éght’
particle p s L dekj l rolytic
PqueoUs Soféuc%%lﬁgﬁ%lgﬁﬁggﬂgﬁ gggﬁa@hg%&me@h%%a FOHE P01 ETEARLN

when mold processing becomes poor and obtaining a favorable molded

article tends to become difficult. The content of the vinyl monomer

25  copolymerizable with the (meth)acrylic ester is preferably O to 70 % by
weight, more preferably O to 30 % by weight.

Examples of the (meth)acrylic ester are alkyl acrylates having



- 20 effect of inproving filtration properties cannot be observed, thus
bei ng unfavorable. Al so, when the emul sion polyner is nore than 100 parts
by wei ght based on 100 parts by wei ght of the suspension polynmer, the water
content after dehydration of the obtained polynmer becones high, 5 thus

bei ng unfavorable. Wien mixing the emul sji;on polynmer |atex and the
suspensi on of a suspension polyner, the solid content concentration of the
enul sion polyner |atex and the suspension of a suspension polyner is not
particul arlanldlkyl geoupsiith dhendytul §icairbbel XfBhs!Ai@x a@rm%@ﬁypaégﬂaté_),f 1o
a suspensi on polyner as obtained by the usual polynerization process I's
most si npl eethylvaevylate prnetyet herylatel Ahar ef-etigyIMeke PAGRRARD! hd Usugl v,
the solid content concentration of the emnul sion polyner lNatex is preferably
25 to 55 %methacghatesRaging £h ekl yro2fp bPatmI4tbd0 VeHEY atbiist§186h as
preferably 30 to 45 % by wei ght, nost preferably 30 to 40 % by 15 wei ght.
The solid certkyl merteaitylael athgl ifeehaosans butpl MeGiEiI9NEe0BnOY MEr
is 25 to 55 %b? wei ght , m)rl’e prhggerably %g to 45 gy wei ght | furtherzy

pref eralsl y &hyllexdH Hebhawsilgty., Tisse piaf ealed dfbriccordth % ddmbehaibn The
tenperature when mxing is preferably at |east 5C and when | ower than 5C,
the amount aff twaol iory meeei kihds. t haDfrath@sk,t raativgint mpthaesgdatdierieafsier
beconmes | arge, tending to becone unfavorable. Furthernore, the solid

cont ent corethaatylate, ofthiyhe@orplateeangdutyt laesylsite ire prefesalsieefrsironhef t he
pol ymer m xture of the suspension polyner and the enul sion polyner is

pr ef er abl y VswpoiBt thst aymeddgttartiae offaebeallel quality eaf3bsodbtanesd) b .
When the solid content concentration of the polyner particles within the
suspensi on efmbiratiohywith thex¢emndsiomepohddengsetenettecpredertt ibveatioes
solution is - 21 less than 25 % by weight, extrenely small coagul ates
with alfarticle sizeExampulesosf the copolymeanizaide evimyl i monvenaolareevinyl
suspension, after the electrolytic aqueous solution is added and heati ng
treat nent iared®sdeeicdd. as) siyrene) te-methylphoperc: | ewnvetolerqstyrerandandt er
content 5 after dehydration becones high. Wien the solid content

concent r at | YghéprostErens; y vérylh seanhepadicniagida  skehs iapeasidic oacidheamd! yner
m xture when addi ng, the el ectrolytic aqueous solution is nore than 35 % by
wei ght, sed®f @W&’é‘agu@%ﬂ@é pdiByk| eqyans wsieh t has paecrylosdtrilgherandi a
the enul sion POl nir S, ,?ften devel op, and water content after 1o dehydration
becomes hi gRE IS%%@ QnRtesy halgaanatahayingds t achorgmyinylaahleride, ovinyle
present _invention, an electrolytic aqueous sqglution is contacted with the

ol oo potynbr Lot ot act wih the. el eceobyt e 1o amm "
sol ution i sprﬁ’&’é’fl %erV%_E]GH&ugio‘ét&%g?/‘l%@d?%ds‘f]ﬂ‘étﬁFEEi bélggqr@tgeﬁgg;@nes;
L ATl K B0
pr ogucedpsﬁfg%s%%%es’i (ﬁ{%k’ pglp’)?%é#{%’t ![ nc?(‘}gbﬁfé et%?ff;gﬁi B}Tﬁhéa}cr(y%ﬁ%e
surface o Si r.particles to.c e surface o !
e e AL A, S
(i) B 2 THordtive sl b PR e B b
salts such as sodi um chl ofi d€, ~pot assi um thfo YIS TR Om 27988 o219 odi um

methacrylic acid, acrylonitrile, vinyl acetate, allyl methacrylate and

glycidil methacrylate are preferable from the viewpoint that a molded

article of favorable quality can be obtained in combination with the

25 emulsion polymer used in the present invention.

The suspension polymer particles are polymer particles of

one kind or at least two kinds of polymers obtained by copolymerizing or



- 22 brom de, potassium brom de, |ithium brom de, potassiumiodide, sodium
i odi de, potassium sulfate, sodium sulfate, ammonium sulfate, amoni um
chloride, sodiumnitrate, potassiumnitrate, calciumchloride, ferrous

sul fate, magnesium sul fate, zinc sulfate, copper sulfate, 5 barium
chloride, ferrous chloride, ferric chl_orlisde_, magnesi um chl oride, ferric

sul fate, alum num sul fate, potassiumalumand iron alum aqueous sol utions
of inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid
and phosphagriaft poiytepiziie® iaCrrtidifics ¢6nFSsifiont ifaiAg) @!oa@&ir{iﬁgr&f—e 8fi4 and
aqueous sol utions thereof and aqueous solutions of I0 organic-salts such as
sodi um acetlatst twal kind® cicieahbove atbndideesmat e and cal cium formate. These
may be used alone or by mxing two or nore kinds. O these, fromthe

vi ewpoi nt of evennesBhe mveoage partibR sideicTabeodudpen SBARSHITHAYT PAFIERE
particle with the emul sion polyner, significantly reducing the remalning
fine partidse J®| yoeS®Ohjah shicke 16 fobtairadd om peReerisias téhéi%i’fﬁ?@npoor
and ease in wastewater treatnment, aqueous solutions of inorganic¢ salts such
as sodi 6m gilymatizatio aanilus sieferdile, 73 e6i300 f | fidre SHETBRIBIR L0V 96i de,
cal cium chl ori de, magnesi um chl ori de, magnesi um sul fate, barium chl ori de,
ferrous chl250 gen. aWihenuiesavémige, ppoticlessiueisl 8t ahdn 5ONLA, UAANGoR0
aqueous sol utions of inorganic acids such as hydrochloric acid, sulfuric
aci d and nipnopertiesdends tsubtadine peonseWherhehe aeitié alizeois dotdehan

el ectrol yti c aqueous solution used in the present invention is preferably
at |east 0.3 uw,oin the gase that 8 guveder atimpoatndiegsdgdh tlisdmbyedvbiiththe
further preferably at least 1 %by 25 weight. Wen the concentration of the
el ectrol yt ithesmamiastis opelymer particks foramalding b tiye ysmiegbht iavkation,
amount of the electrolytic aqueous sol ution nust be added to coagul ate the
emul si 3R pdrmregepaity iveher mixing wit3hetdwempoomdingfagehitltehdsusebdovrhbe
thermal treatnment process thereafter becones |arge, thus being unfavorable.
The el ect r 94Tt ¢ aqueous sol ution nust be added to the m xture of the
suspensi on of a suspension polyner and the enmulsion 5 polyner latex of the
present invention atA$ Hee disnarsingt stabiliger anpuspens»opolyeedmatishpthe

pol ymer particles or |ower. \Wen the tenperature of the m xture of the
suspensi on W18l dnopearicrdispeynant apa vkgasifl disperpany meanl dbex isedhi gher
t han the Vigat s?fte ing tenperature of the enulsion polynmer when adding
the el ect r SIXAMPICRQESHE Laprgards, dispersant idgemagnaséunr seubenapo|amdr

particles are .distort.ed and the water content after dehydration becones
G5 sy Tores

hi gh. APso’ ¢ pdtyamnies afathe argasinglispersanti are
properties_tq becone extrenely poor, and coagyl ati on between pol yner
particles &%%blﬁa eRHgEPS{SbCEH¥h 138 t ﬁéa%s&%apﬁverﬁqr&ﬂﬁmi% epartialdy ytic

e e, et oA, Pk e
s Decause TrAVERETT pEBARAL heblsaBl b R e ccenifilangn methh ¢ e
oniy are t RolioCRSR ARy POETR Dot hboRar (RtdEuBh; M cacdliiofe
vat o180 plby A4 R oA LN O pDIGLRD, VICSSANLS! SO ST ony
col utton'| SULa e SRARBRE L R RO BT bR B [ OB biie
urace of "CE e CLARaBAER SRS A el R BRGRP A e 0 B0edl e
amount  of peaERARIdguidifgrparticle polyners,
Examples of the polymerization initiator in suspension
25  polymerization are peroxides such as benzoyl peroxide and lauroyl
peroxide and azo compounds such as azobisisobutyronitrile.

Also, in order to adjust molecular weight, a chain transfer



- 24 which cause filtration properties to becone poor. The thernoplastic
pol ynmer particles for nolding of the present invention are thernoplastic
pol ymers prepared by coating 100 parts by wei ght of suspension pol yner
particles with 22 to 100 parts by 5 weight of an emul sion pol yner. The
enmul sion polyner is preferably 25 to 100 parts by weight, nore preferably
30 to 100 parts by weight. When the enul sion polyner is |less than 22 parts
by wei ght based on 100 parts by wei ght of the suspension polyner, fine

particle pogerarmayeb@iisetn EherhyidesT avebhald eFardier ﬁ?@ﬁi Lot ﬁ{:lfcragﬁkieous

solution is added and 10 as a result, the effect of inproving Ion

properties addraictbesaiket veehcaptan heving 2rbav®cabbén Absss, Mﬁ@@llyﬁzeﬁc
enul sion polynmer is nore than 100 parts by wei ght based on 100 parts by

wei ght of tamdsespemsimd Pemereaptd hprogibgic codeNbed Prm‘é?@a\ﬁgt"ea@iié’ﬂdo‘c

t he obtained pol yner becones high, thus being unfavorable. 15 rein,
coating refaomabe mergaptarcsaichngst tifophenbt, shibtaesvloind NhisHEBREESLN

pol ymer particles with the emul sion polyner but also to partially coating

t he surpaceéObtheses glkylmearcpatan dasdngi4 bo tli2ecerbors a0dmROlsy®Terdhlecoat i ng
t he suspension polynmer particles with the 20 emul sion polymer, the average
particle size of thélbasmeoanorofpdieydisparaidn stabilbeeoiwitihtbe a2 Yhkan ger

t han before coating. Wien the difference in the average particle size is

| ess than 3ramsfermgepdradarcbe setlacoerdinglypdependidieon thieamoanth@swaisigsul t,
the effect of inproving filtration properties cannot be observed. 25 At

| east 50 %S pndftheaproperticseafsthesguspensionhpolunénparttldshe suspensi on
pol ymer particles are coated by the emul sion pol yner. \Wen the coated area
is less than 50 % t%@mrogrﬁ@rme&bOdf foheprepaihg rtheowersp@nsion

t hernopl asti ¢ polyner particles for nolding tend to become poor. Also, in

t he théPm)rHOjgmeé' peirlietas piet ithee methtad nefd swspemelipge shat monventroor all
of the suspension polymer particles do not need to 5 be coated with the
enul si on pdRYRBMETHBIFHUERD Ratsaid shep sondhrcting pplyimerizatiboireactiongt
coated with, the §3m{%5i on pol yper, and renmmi ning enul sion polyner particles,
whi ch di d B TgHRod RE cengdmstingrolysnerisatiparneaction, by smspeniding weet of | n
order to pr Eare t he thernopl astic polynmer particles for 1o nolding of the
present | n\y'E tPOROHF AT MRRNBAYEORIKBH Cotn tFates tol stiesh the patgmerigagiomi t hi n
the m xture_of .the suspension of a suspension polynmer and the enul sion

pol ymer | af€3CHQN ?%aﬁ'é& tgﬁé"%‘i%eﬂlﬁﬂe%ﬁnrfé thigeresnaining mpnomeuenus

sol uti Q0 is extrenely fast. or when the concentration of the electrolytic
aqueous som??gﬂlqrsll%&tﬂrgn‘é’l ONR; STREE LT18CGTEHSERRGM OT icoatBHaeuSlY to thwsity

cave, o pr SRR Rt ReEh el Plmefinetepichetion hraminsees adini ch
water accor i AR bPREERRHER SRR 0N HRachaB it SUrbEhATR Bart of yii -
ol yrer w Chranonemet ol FohRE LR ol e BRSOk S s cing
ol ymor par e AT EoRetting Mo APRIY o tiHoRr A itk dh "Gef Sagheriva

treat ngfit . several stages or continuously to the polymerization reaction bath as

polymerization reaction progresses. The method is not limited thereto

and all methods which can usually be used can be employed.
The method for adding the polymerization initiator and chain
transfer agent is not particularly limited but the method of dissolving
25 both the polymerization initiator and chain transfer agent in the
monomer, suspending the monomer in water and then conducting

polymerization reaction is preferable. The time required for



25 When preparing the particle polynmer conposition of the present

i nvention, polyner particles of a | ow water content cannot be obtai ned by
sinply adding the electrolytic aqueous solution to the - 26 mxture of

t he suspension of a suspension polynmer and the enul sion pol ymer | atex.
Thermal treatnment at 50 to 120C is prefgrably conducted, after neutralizing
with al kali such as sodi um hydroxide, in the case that the electrolytic
aqueous solution is an acidic aqueous 5 solution and the suspension after

granul at i orpélynésrifhon Aifféss hkcbidinigtd fife ERsE ahfaﬁan{diﬁlﬂ)?%é Ohtid or

aqueous solution is a neutral aqueous soluti'on. Consequently, the coagul ate

of enul si oroipthey PolyrhatizhtioesSteBeedtiieabute eidlFa & 2uhRoSHSPERRIPN
pol ymer particles, beconme dense and the water content of the polymner

particles dehefasgspdision l?ﬁnéﬁzi(ﬂ@))&frﬁbbﬁen?@@lls‘ﬂia)ﬂy?gdﬁéé whBHUSIAE

according to the usual nethod, the polymer particles of the present _
i nvention amcebsaideitid Hasiibakueh, ad @Pmﬁm%r_,lm\t&mm dtabfeRs 4Rgd 1 N
detail based on Exanples, but the present invention is not limted thereto.

Eval uat son witrdvibletatiyoabgortnagtdgent erabsaidduy of theeneabaferof 15
filtration wastewater, quantification of the content of the fine particle

pol ymer conponent arthegadynerepartidlesasistainedtigpenthilstsn dsblytatizaior! the
suspensi on of polyner particles obtained in the foll ow ng Exanpl es and

Conpar at i vedhExeimalfees nefereredandiscemahlbipr pelyhott) ofithg presbatmvettion are
(Filtration Properties) 500 g (solid content concentration: approximtely

30 % by weinyef¢radily eneuksiep grdymrersiobaingkby pantisibr palphmrivtgiavimyanpl es
and Conparative Exanples were subjected to suction filtration wth an

aspi rator uspngnzemut Mure wreferablyi,ntiee peElymen particldd arem @ndedbulsion
filtration paper with a diameter of 110 nm (defined in JI'S P 3801,
retentilén dedyssrararidles obtdinednyy geafe polyiieeizing 50 twe00adts beersight and
eval uated as fol | ows. - 27 proximately 350 m of water was filtered
within 10 sdcanlib contemt okianankber B@xntomprisngrStdie F00 Léried weigho of o 60
seconds D Approximately 350 ml of water was filtered in 60 seconds or nore
(Col or of flmethlaswlicgstenRterdD % havdight aataromatis tvémpk @onsirher,n@ o when
500 g (solid cont ent  concent ration: approximately 30 % by weight) of the
suspensi on 1§ %D bryweighHaek avingl smnemen copotxmepizedletie@mishrand (& to
Exanpl es e sybjected to suction filtration with an aspirator using a
Nut sche wi th &n DYn1esighpert @ engrtifunctipnahdnpnomer jand pageingria Iglass
diameter of 10 110 mm (defined in JIS P 3801, retained particle size of 5

~ m wafer Fanskighicmpsrairesef atmmsd O Guandrd Oster 29 pasits hyr weightyofaa a
wavel ength of 546 nm.,using a spectr OBhOt ometer (made by Hitachi, Ltd.,
U- 2000J andP@DQMEL BiKAuecamBhs e d 40000 fe by sveighs of mpethiaary liaester,
wast ewat er ., TurRidi.ty is.less than 5 % Q 15 Turbidity is 5 to 25 %0
Turbidity iost%éaé’gth%we%ﬁ(%fﬂn B8RPG YIH@?BAQI??@C@ éépﬁﬁa% EByRiskhef
a cyanized vinyl monomer and O to 20 % by weight of a vinyl monomer
copolymerizable therewith. Further preferably, the polymer particles
20  are (2) emulsion polymer particles obtained by emulsion polymerizing 70
to 95 parts by weight of a mixture comprising 50 to 95 % by weight of
methyl methacrylate, 5 to 50 % by weight of methacrylic ester having an
alkyl group of 2 to 8 carbon atoms and O to 20 % by weight of a vinyl
monomer copolymerizable therewith; adding in the presence of the
25  produced polymer latex 5 to 30 parts by weight of a mixture comprising

20 to 80 % by weight of at least one monomer selected from the group

consisting of acrylic ester and methacrylic ester excluding methyl



500 g (solid content concentration: approximately 30 % by weight) of the
suspensi on of polyner particles obtained in Exanples and 20 Conparative
Exanpl es were left still at 25C for 24 hours. 10 g of the supernatant of
the suspension were obtained and placed in a 100C hot-air convention dryer
for 12 hours to evaporate the water. '[hel6co_ntent of the fi ne particle

pol ymer conponent was found from Equation 1, in which the weight of the
supernat ant before drying was represented 25 as W1 and the wei ght after

drying was frephass/lhes] 25tY80 % by ¥8ighaPinceRylmctRALANL tOhnbid & PBrd,i c! €
po?/yrrgr corr%%ﬁentg?% _ (/W) xy lobg(l\/Easu?lgyrrerrllqte of %ter I(;'ontent after

dehydr at i ony Swéigherof38 #infys ahioghoseét eBpokRAerRABR itABrewIh%LRY thet dhk) Of
theypol yner %uspgnsi on obtg?ned in Exan%l ggﬁand Conparative Exan%\%es wer e

subj ect ed ttabaticam{ bé¢sraksar00VphhtsaBy asdighel fhid thee Q@Wﬁ'ﬁb%&ﬁéﬂ&ﬁ%.“ was
recovered and placed in a 100C hot-air convention dryer for 12 hours 1o

evapor at e tMesopreferabhg thetgoly aosit atticlés efre %ﬁaﬂﬁﬁéﬂo@ﬂpégrﬂﬁspéﬁ%‘l@sf rom
Equation 2, in which the weight of the resin inmediately after dehydrating

and bef &r e liayingon Balayee ptaseirehrepardd didobhanivg @ 18fert p6lyrest Mtekt er
drying was represented as WiI. Equation 2: water content ‘after “dehydration

(%9 _ [ (Wwhil) plywidigrixink00H 0L 5eoP& T spartd Yyusedght éhen frabhewhéld hErampkes
and Conparative Exanples respectively represent parts by weight and % by
wei ght . ( Meemopeising @0 tgl Q90 % aog i weightt efmiityt 8¢68)lafd)e0 Hoass .9 ranpyt i on
tenperature of the suspension polyner 20 particles obtained in Exanples and
Conpar at i veveighvipifes vingd moasumencopdiymérad blegtrasdiith anst 0f1 &C5nvnbye
using a differential scanning calorineter (made by Sei ko Instrunents Inc.,
DSC220C) . weight of a crosslinkable monomer, in the presence of 10 to 60 parts by
10  weight of solid content of a polymer latex obtained by polymerizing 40 to
99.99 % by weight of methyl methacrylate, O to 59.99 % by weight of a
vinyl monomer copolymerizable therewith and 0.01 to 10 % by weight of
a crosslinkable monomer; and further polymerizing 11 to 67 parts by
weight of a monomer mixture comprising 60 to 100 % by weight of
15 (meth)acrylic ester and O to 40 % by weight of a vinyl monomer
copolymerizable therewith, in the presence of 100 parts by weight of
solid content of the obtained 2 layer polymer latex.
The usual method for preparing the emulsion polymer
particles (1) to (3) are described in detail in JP-A-2-269755 and JP-A-8-
20 217817.
The reason that the emulsion polymer particles (1) to (3) are
suitably used is because the emulsion polymer particles are widely used
as a quality modifying agent of thermoplastic resin and in the case of
recovering as polymer particles of the present invention, the various
25 quality-improving effects thereof can be exhibited. More specifically,

emulsion polymer (1) is preferable in view of improving impact strength

of the molded article obtained by mold processing the thermoplastic



(Measurenent of Vicat softening tenperature) Measurenent of the Vicat
softening tenperature of the 25 enul sion pol ynmer was conducted based on the
JI'S K7206 A50 method. To prepare the specinen, the enul sion polyner
obt ai ned by polynerization was recovered by coagul ation, thermally
treatnment and - 29 drying, formed intg pellets with an extrusion nol der
and then forned into a sheet with a press nolder. EXAMPLE 1 5 (Preparation
of suspension polymer particles) A reaction vessel equipped with a stirrer

vas _char gedodtyhibr? Barfialdss fH niGIdIAL 2810 tHE! e sBRH hycRRidre abld 2riuléibNA

aqueous solution ( 20: available from The N ppon Synthetic Chem ca

I ndustry ollgh{é}- 12) aBbrieferdBlgiifeviely bh%&%@fﬂ@ﬁd@%g?%é%&%ﬁ@%ﬁ Wi th

ni t rogen. nononer of 100 parts of butyl acrylate, I C part of

| auroyl perie tieransbldsbicRsslyntir erZa¥s fRerbINEE; ¥efte Prestltviedentdn. added
thereto and the rotational speed of the stirrer was adjusted so that the

di sper si on Alab} iethalsibaepofymbe (Bpﬁgnpxref@mlﬂeﬁrﬁpﬁl{\ﬁxéﬂ%ﬁr?évﬁ%) impHct
Thereafter, polynmerization was conpleted by raising the tenperature 15 and

heat i ng 5t hestrengtlr earidh waeRpazen6Pof ahe? nhelded. atfeld Wbtaikedrsy SRFEIfor 2
hours and 90C for 1 hour to prepare a suspension of a suspension polyner

with a pol ysrercessingl thenttbetneglastitr pblyanesf péﬁti&kng@SSmbﬂ@i@fg tdfokhe
tenperature of -53C and pol yner particle size of 200 Vim 20 (Preparation
of emul si orpreskptgnyerftionact i on vessel equipped with a stirrer was charged
wen However, the emulsion polymer of the present invention is
not particularly limited to the above emulsion polymers and one kind or
10  at least two kinds of polymer latex particles obtained by copolymerizing
or graft polymerizing a monomer composition mainly containing one or
at least two kinds of monomers selected from the following group of
monomers can be used. Herein, “mainly containing” means that the
monomer composition contains at least 50 % by weight of the following
15 monomers.

Examples of the monomer are alkyl acrylates having an alkyl
group with at most 10 carbon atoms such as methyl acrylate, ethyl
acrylate, butyl acrylate and 2-ethylhexyl acrylate and alkyl
methacrylates having an alkyl group of at most 10 carbon atoms such as

20 methyl methacrylate, ethyl methacrylate, butyl methacrylate and 2-
ethylhexyl methacrylate, vinyl arenes such as styrene, a-methylstyrene,
monocholorostyrene and dichlorostyrene; vinyl carboxylic acids such as
acrylic acid and methacrylic acid; vinyl cyans such as acrylonitrile and
methacrylonitrile; halogenated vinyls such as vinyl chloride, vinyl

25 bromide and chloroprene; alkenes such as vinyl acetate, ethylene,

propylene, butylene, butadiene and isobutylene; and multifunctional

monomers such as allyl methacrylate, diallyl phthalate, triallyl



250 parts of water, 0.04 part of sodiumoleate, 0.002 part of ferrous

sul fate (FeS04~7H20), 0.008 part of EDTA~2Na salt and 0.2 part of

f or mal dehyde sodi um sul foxyl ate. After replacing with nitrogen, the 25
reacti on vessel was heated to 50C. Then, 10 % by wei ght of a m xture
conprising 100 parts of butyl acrylate, {§ part of allyl nethacrylate and
0.2 part of cunene hydroperoxi de was added thereto. After 1 hour, the -
30 remaining 90 % by wei ght of the m xture was added over 5 hours. Al so,
at the sanecytarteraas, addinogthylenee @ycolndiMicthtfylate,S tétragueplenes @lyddion of
1 part of potassium stearate was continuously added over 5 hours. "I hour of
pol ymer i zatdinme thzrghind)dividlyhbenasneend gbcidil@éhethddfete. | atex with a
pol ymeri zation inversion rate of 99 % average particle size of 0.18 hum
and gl ass transitiorThesperage partitle $i0€ ofahemdhailsios pdiyeter pAstiERAGEI On
vessel equipped with a stirrer was charged with 275 parts of the acrylic
ester rubbemot paetic\ilaely Hndted bt the parhge pditR0E shrriselly ebtalifed bl f at e
(FeS04~7H20), 0.004 part of EDTA~2Na salt 1 o and 0.1 part of formal dehyde
sodi um $ul femylsiba. pdyneerizetpdacfiry0di thOb uho geprefdrabieasaid 006/ es$LB was
heated to 70C. Then, a m xture conprising 23 parts of nethyl nethacrylate,
2 parts of utisl mereypetferaivid. 0 Whpar theohveragn palntidleo pizeois datside @deed
over 3 hours and 1 hour of post-polynerization was conducted to obtain

| at ex of a rgmge; procespabite rwbén anoédl frpcessing the phéeymepilastic olymerw t h
an average particle size of 0.2 ~,mand a Vicat softening tenperature of
75C. ( Prepavarticles dor nieldimng lod shiecppaientenveatiorc hasl fmpacbktiempthdngart s
of the latex of a graft copol yner obtained by enul sion polymerization (A)
(sol i d conttzansparenet ef theobiained mwlded atigatesddd hémmeagmensi on of a
suspensi on polyner (solid content 100 parts) while stirring. After

adj ustilAg the ni xt urthg ssolidi eomtentt of othe ntuhbéndagdx,vdesoribed iBOthart s
of a 1.0 % cal ci um chl ori de aqueous sol ution was dropped over 10 mi nutes
whi | e sti r rRtueierape emuksoni Relymeevhl), roanprising SECtoni 0@ %thy weaightied
thermal |y treai,ed and 25 ther rmgl astic polymer particles for nolding with
an aver age FAVHF G8desi 9 dopoft0%oby waighd obeni arumatigeviayhimanporen; éstwt s of
filtration p %&)rties, corlcor .of filtration wastewater, content of the fine
particle pof y weight of.g ik mongmesfopolymerzablatherewishyamndiG ¢a of

1 CEXAVPLE 2% 1reahki lon” B SHGBEREPaN TBORRReT, pRFIF G al) PAS SBeRsn
water dnd fEARstdn SeRpesabyes ol H uBoat Wb drptn HrEMTRBY AJamesbl B0 Fom The
N ppon, S/ BE S obAHRS gt oh AL b A ore
than 0°C, improvement in impact strength of the molded article,
obtained by mold processing the thermoplastic polymer particles for
molding of the present invention, tends to be prevented.

20 The process for preparing the thermoplastic polymer
particles for molding of the present invention comprises the step of
preparing a suspension of a suspension polymer comprising suspension
polymer particles having an average particle size of 50 to 500 pm
prepared by suspension polymerization, a step of mixing 22 to 100 parts

25 by weight of an emulsion polymer latex based on 100 parts by weight of

the suspension polymer particles, a step of adjusting the solid content

concentration of the suspension of the polymer mixture within the



1o m xed nononer of 75 parts of butyl acrylate, in which 0.5 part of

| aur oyl peroxide and 0.5 part of benzoyl peroxide were dissolved, and 25
parts of nethyl nethacrylate was added thereto and the rotational speed of
the stirrer was adjusted so that the dispersion particle size of the
nononer became approxinately 250 Vim Thegreafter, polynerization was 15
conpleted by raising the tenperature and heating the mxture in steps at
60C for 2 hours, 70C for 2 hours, 80C for 2 hours and 90C for 1 hour to
prepare a suspeReiORDto B55USHEREiSAL RL 6féoa&fh§aﬁfélé&g@é61£&§! é§u88ﬂ£e”t

fl nd ave

concentration of 30 % glass transition ténperature o rage

particle sisstutibnl®lthe BuspensREBRIRS blgl]yr%r SHMLEFO At RALWTRLY Sbﬂ.teglgngf a

graft copol yner obtai ned by emul si on polynerization (A) was prepar n the

same nmannerteaspdratbx@ndd ehd erhRIEHAr ﬁéiy@ﬂelofort RRVETOR) b CoP PRl the |
particles for nolding) 90 parts of the |latex of a graft copol yner “obt ai ned

by 25 emul susparsignwifithetpalin{ed) misalretot PidatIDraaihg) tewaSeadaed Jfo 332
parts of the suspension of a suspension polyner (B) (solid content 100
parts) wuhilthestemnulsion Abodlsined) ost highéheaAtxtdir 8t Obf dr&ie@Mg the 32
concentration 31 %9 to 50C, 50 parts of a 1.0 % cal ¢cium chl ori de agueous

sol uti on wathedmuppastiossly e mpattieiesvoir rokdinkr b GolitERuid *L%I;ﬁiréﬁahe was
heated to 90C while stirring and thernally treated and thernoplastic

pol ymer parAdooirding oo rthkediprgpadtiomnprowisagef piid igretefit Zi@ven®fork0fhe. M
wer e obtained. The evaluation results are shown in Table 1. EXAMPLE 3

( Prepar at i eurfdce of thessusp@dipnepolyainést phetitled coadid efeNBss6hteRNIWiRped
with a stirrer was charged with 10 220 parts of deionized water and 5 parts
of a 3 % PYhezguutsiongmlymeararfdreR@inmafihatparticle pofhacis, pphiciSyatset i
Chemi cal Industry Co., Ltd.) and the inside of the reaction vessel was

repl acé@ wiftltratian pgepertiesix beconropeor,ofartbepsighifiatnthyryliuaedy! ate, in
which 0.5 part of Iauroi/ll peroxi de and 0.5 part of benzoyl peroxide were

di ssol ved, and 50 paks $hefpiccesst forl misingchyl smspewmsioaddédch sepensiand t he
rotational speed of the stirrer was adjusted so that the dispersion
particle sipodymiert pseparesheby beuapensiopr polyaterizatitid and thaeeanilsion

pol ymeri zati on was_conpl eted by raising the tenperature and heating the

ni xt ure i n PAEmeTalategcprepareddiyr ssmulsgohopotyenizatiod Cpfefer@blyyutlse and
90C for 1 20 hoyr to prepare a suspension of a suspension polyner wth a
pol ymer solSTyksion cpelysrer: datexais @ridgd 30 the gluspensiensof posusprpsiat ur e
of 35C and ayerage particle size of 160 ~, m (Preparation of enulsion

pol ymety L&’P&m&g %‘péF‘ﬁf BUEBRBFIPHE Of gb i SRen 9N epelysnern i9mdsbid, rter theat i on

(A) was pr % a{lles?oril ri)otlgrenesr rarl\%e}r{r,a \?7?1? e satslrtiirqg.EX aBr}rrpll'neixilrig the suspension of a
suspension polymer and the emulsion polymer latex prepared by
emulsion polymerization, a suspension of the polymer mixture can be
obtained.

20 The solid content ratio of the suspension polymer and
emulsion polymer of the polymer particles of the present invention is 22
to 100 parts by weight preferably 25 to 100 parts by weight, more
preferably 30 to 100 parts by weight, of the emulsion polymer based on
100 parts by weight of the suspension polymer. When the emulsion

25  polymer is less than 22 parts by weight based on 100 parts by weight of
the suspension polymer, fine particle polymers remain in the system

even after adding the electrolytic aqueous solution and as a result, the



(Preparation of thernoplastic polymer particles for nolding) 90 parts of
the latex of a graft copol yner obtai ned by - 33 emul sion polynerization
(A) (solid content 30 parts) was added to 332 parts of the suspension of a
suspensi on polymer (solid content 100 parts) while stirring. After
adjusting the mxture (solid content congentration 31 % to 50C, 50 parts
of a 1.0 %cal ciumchloride 5 aqueous solution was dropped over 10 m nutes
while stirring. Then, the m xture was heated to 90C while stirring and

thermal |y tefesutest imngrédnagniletassh roRleyfies RaridtChe oHRrva®! dhig pMihp an
average particle size of 190 ~, mwere obtained. The evaluation results are

shown in Tabhfavbrable) EXNANPEheh the %m&?&ibﬁ'bdl?nﬁisi@er%ir@’cha?ﬂ YO0B'parts
particles) A reaction vessel equipped with a stirrer was charged th 220

parts of debpnicighit based @ﬂdowp@ﬁ%t%wsighﬁo%tﬁy%mén?gl {d&@n th&+ 20:

avai | abl e from The N ppon Synthetic em cal Industry Co., _ .} "and the
i nsi de of twatarecmitenn afessdbhydsationldotd vbidinBitpalgater Pebred HRRONETr
of 25 parts of butyl acrylate, in which 0.5 part of |auroyl peroxide and
0.5 par& ofthhenbeiyig pafavdrdblever e di ssol ved, and 75 parts of methyl

met hacryl ate was added thereto and the rotational speed of the stirrer was
adj usted so that théNhiesperizimgntipaetriudsiors pobymér ldexrmid e s23

approximately 250 ~, m Thereafter, polynerization was conpleted by raising
t he t enper afir suspen sieat polymdrs thie solidecdntesit epsrcaht o of tRe bemisiory 0C
for 2 hours, 80C for 2 hours and 90C for 1 hour to prepare a suspension of
a suspensi awlpoleymiatexi ainda thel pmspensidn afont entspeasiant polyinder dé 36t %
glass transition tenperature of 25 72C and average particle size of 150
~, m ( Preparasticsady lamitesl. ol gioigyther gmidsien jpblyangr aftex oo puispegrsiehbdi ned
oy errullgi Or;l su-spggsion polymer as obtained by the usual polymerization process
is most simple in view of production and therefore more preferable.
Usually, the solid content concentration of the emulsion polymer latex is
preferably 25 to 55 % by weight, more preferably 25 to 45 % by weight,
further preferably 30 to 45 % by weight, most preferably 30 to 40 % by
15 weight. The solid content concentration of the suspension of a
suspension polymer is 25 to 55 % by weight, more preferably 30 to 45 %
by weight, further preferably 33 to 45 % by weight, most preferably 35 to
40 % by weight. The temperature when mixing is preferably at least 5°C
and when lower than 5°C, the amount of utility use in the thermal
20 treatment process thereafter becomes large, tending to become
unfavorable.

Furthermore, the solid content concentration of the polymer
particles within the suspension of the polymer mixture of the
suspension polymer and the emulsion polymer is preferably 25 to 35 %

25 by weight, more preferably 27 to 33 % by weight. When the solid

content concentration of the polymer particles within the suspension of

the polymer mixture when adding the electrolytic aqueous solution is



pol ynmeri zation (A) was prepared in the sanme manner as in Exanple 1.
(Preparation of thernoplastic polyner particles for nolding) 90 parts of
the latex of a graft copol ymer obtained by emul sion polynerization (A
(solid content 30 parts) was added to 332 5 parts of the suspension of a
suspensi on polyner (solid content 100 _pagnts) while stirring. After
adjusting the mxture (solid content concentration 31 %9 to 50C, 50 parts
of a 1.0 %cal cium chl ori de aqueous sol ution was dropped over 10 m nutes
whi | e stirrlesgthdhedt % by weight) extremdipainedll coaB0G teRiwRhSd bakiibl: §izd
thermally treated and 10 t hernopl astic polyner particles for nolding with
an aver age qfaat imbst 50zanofofetb deveiogria thy golpther Thigs Barmdivat i eer €AYl t S
are shown in Table 1. EXAMPLE 5 (Preparation of suspension polyner

particl es) elécthohmart aquevasseabletohpried added aandi heatinm@streham@ed Wkt h
220 parts of deionized water and 5 parts of a 3 % PVA aqueous sol ution
(GH 20: avadrahiatetlr oAlFbefiNrphion Byopéreidsc bEbemiec pbot AL iwateExontehd. )
and the inside of the reaction vessel was replaced with nitrogen. A nonomner
of 100 par taftest delpydisdtiom tiegomesahigh.i nWikkdrc bh® sblidasdnteht 20nicenteytion
peroxide and 0.5 part of benzoyl peroxide were dissolved, was added thereto
and t he rotaftthenaplygper pasticldre withinr the waspedision ed the pbhtméehenditaper si on
particle size of the nononer becane approximately 250 ~.m Thereafter,

pol yner i zatWeen vaddisgnphetalectyplytid siqugontse sobitpen dsumoranthdre35 #g bje

m xture in steps at 60C for 2 hours, 70C 25 for 2 hours, 80C for 2 hours
and 90C f orWaighsupeeandamperagilate pasticlem iof whichishe msnticlgohdimere wia h a
pol ymer solid content concentration of 30 % glass transition tenperature
of 105C andhe -emulsigy ypelymers,i aftersi devefoplsand, nwatdr epantritonafier
enul si on p[c()i%gler) Latex of a graft copol yner obtained by enul sion

pol ymedPza drafiopakeepmgarkighi n t he same manner as in Exanple 1. 5
(Preparation of therpoplastic_polynmer particles for nolding) 90 parts of
the latex of a graf tSRRMAYGRILY opthamerepgringutke melpaleynparticiesoof thy
(solid content 30.rg)artsq)) was added to 332 parts_of the suspension of a
suspensi on PBEPGREHIVEHIOR, 21 plestrolydls aareays wrindontis contgctess with the

adj usting the mxture (solid content 10 concentration 31 % to 50C, 50
parts of aSHSPERSIGR c,qfuti%ecﬁpbml% s ClsHia sHsReRsion 0 fh sHSPeBsiom
mnutes while stirri m'xtire was heated to 90C while stirring

and t her ma¥ Wéa?gaggﬂ'gﬁtesﬂg?ﬁ MSY datss ynkPngach withsthe relggtralytic wi t h
gpeagﬁé%eiaﬁ?{'e% Csle%?_ljltiénofs 1p§%fe~1’a@13\;\e &)en((i)gé‘c%idn%(gf a-léréﬁngva'lleuaéliegtr}oi}?t?cu ts
aqueous solution to the suspension of the polymer mixture of the
suspension of a suspension polymer and the emulsion polymer latex
while stirring. According to this process, the emulsion polymer
particles and fine particle polymers produced by suspension
20 polymerization coagulate (precipitate) on the surface of the suspension
polymer particles to coat the surface of the suspension polymer
particles.
The electrolytic aqueous solution which can be used in the
present invention is an aqueous solution of organic acid (salt) or
25 inorganic acid (salt) having the properties of being able to coagulate the

polymer latex. Examples are aqueous solutions of inorganic salts such

as sodium chloride, potassium chloride, lithium chloride, sodium



EXAMPLE 6 (Preparation of suspension polymner particles) The suspension of a
suspensi on polyner was prepared in the sane manner as in Exanple 4. 20
(Preparation of emrulsion polyner) Latex of a graft copol ynmer obtained by
enul si on polynerization (A was prepared in the same manner as in Exanple
1. (Preparation of thernoplastic polynepyparticles for nolding) 67 parts of
the latex of a graft copol yner obtai ned by 25 enul sion polynerization (A)
(solid content 22 parts) was added to 332 parts of the suspension of a
suspensi on oyider, (Eohssiventeomite) Heniush Widmeids,i HotaSsiutht 8bdide
adjusting the m xture (solid content - 36 concentration 31 % to 50C, 50
parts of a sbdiuth daditieyrpathlssiurtesatiusgusoditinitd0fa 167 St hERRR AN OY§lFa 0
mnutes while stirring. Then, the m xture was heated to 90C while stirring
and t her naldmmomated dridridecr sodivast i nitpatey neotassiurgl esitfte, Meladditgn Wi t h
an average particle size 5 of 170 ~, mwere obtained. The evaluation results
are shown iohlgsiblee ferroaxAiiate mdgresinat sutfatd, znspeingitencoppynsulfate,
particles) The suspension of a suspension polymer was prepared in the 1o
sane maﬁnerbaa‘sunhCE&%&@t,efwro(l@rcdﬁariaitei, dermé clrtotisiepmaghysierm dldbexef a
graft copol ymer obtai ned by emnul sion polynerization (A) was prepared in the
same mannerferrici auatepladuminiine suilfate orpatbsshenmeiuiast andpdromwealum,
particles for nolding) 15 152 parts of the latex of a graft copol yner

obt ai ned bygmaus selussinsef inrengamic @ajdg suchdashpdeothbdigpacids sulasriadded
to 332 parts of the suspension of a suspension polyner (solid content 100
parts) whi lagidy nttnrlq]gc.:lc{;andrplaqaplngriafacpdr psgahicdecidsi sech st acetio aichd

m xture (solid content concentration 27 %, the m xture was adjusted to 20
50C and 10@rshfarsnigragidiand eugotisisalutions dereqfiendsagutes solwdsnsiobpped
over 20 minutes while stirring. Then, the m xture was heated to 90C while
stirring argeanis salts\sucteascpdinm aestatsplcadeivgm mslopate, saditing fesmate

mol ding with Em verage particle size of 180 ~mwere obtained. The

eval uation GF‘?%‘“&‘F go?l’i’é\ﬂﬁ- i hregg|way. be used alone or by mixing two or

more kinds. Of these, from the viewpoint of evenness in coating the
surface of the suspension polymer particle with the emulsion polymer,
significantly reducing the remaining fine particle polymers which cause

15 filtration properties to become poor and ease in wastewater treatment,
aqueous solutions of inorganic salts such as sodium chloride,
potassium chloride, sodium sulfate, ammonium chloride, calcium
chloride, magnesium chloride, magnesium sulfate, barium chloride,
ferrous chloride, aluminum sulfate, potassium alum and iron alum and

20 aqueous solutions of inorganic acids such as hydrochloric acid, sulfuric
acid and nitric acid can suitably be used.

The concentration of the electrolytic aqueous solution used in
the present invention is preferably at least 0.001 % by weight, more
preferably at least 0.1 % by weight, further preferably at least 1 % by

25 weight. When the concentration of the electrolytic aqueous solution is
less than 0.001 % by weight, a large amount of the electrolytic aqueous

solution must be added to coagulate the emulsion polymer particles and



25 EXAMPLE 8 (Preparation of suspension polynmer particles) - 37 The
suspensi on of a suspension polyner was prepared in the sanme manner as in
Exanpl e 4. (Preparation of emul sion polyner) Latex of a graft copol yner
obtai ned by enulsion 5 polynerization (A was prepared in the same nanner
as in Exanple 1. (Preparation of thernopkastic polynmer particles for

nol ding) 304 parts of the latex of a graft copol yner obtai ned by enul sion
pol ynmeri zation (A) (solid content 100 parts) was added to 332 parts of the

suspensi on tble anfoisPEOSitilifyolieein thel thdratilt gebtdd tlpmdeskt herehttee
stirring. After adding 150 parts of deionized water to the m xture (solid

content corsspmes larpe?3hts, bédihg whidvorabl@s adj usted to 50C and 100 parts
of a 1.0 %cal cium chl ori de aqueous sol ution was dropped over 30 m nutes

while stirring. TherThé helegtrolytie wgaecbast sdluitoROmwdti e sidded e ahe
thermally treated and thernoplastic polyner 15 particles for nolding with

an aver age rpittiuirel ¢f she esufpeh¥on,of aenespiisdionesolyfier andl tied iepmulstonl t s
are shown in Table 1. EXAMPLE 9 (Preparation of suspension pol yner
particl es) pilyfite lavspefishe prederit isivepeital attipo Mo softenipigetean peratore he
same manner as in Exanple 4. (Preparation of enulsion polymer) A reaction
vessel equiqipdoe eiunlsiorstpalyarervpartidias gedloweh When the temperature of
the mixture of the suspension of a suspension polymer and the emulsion
polymer latex is higher than the Vicat softening temperature of the
emulsion polymer when adding the electrolytic aqueous solution, the
10 shape of the produced polymer particles are distorted and the water
content after dehydration becomes high. Also, uncoagulated emulsion
polymers remain, causing filtration properties to become extremely poor,
and coagulation between polymer particles often tends to occur.
In the present invention, the electrolytic aqueous solution
15 must be added to the mixture of the suspension of a suspension polymer
and the emulsion polymer latex after mixing the suspension of a
suspension polymer and emulsion polymer latex. The reason is
because if the electrolytic aqueous solution is present when mixing the
suspension of a suspension polymer and the emulsion polymer latex,
20 not only are the shape of the produced polymer particles distorted and
the water content after dehydration high, but also uncoagulated
emulsion polymers remain and filtration properties tend to become
extremely poor. For example, if the polymer latex is added after the
electrolytic aqueous solution is added to the suspension of a suspension
25 polymer, problems occur such as decrease in evenness of the emulsion

polymer coating on the surface of the suspension polymer particles and

significant increase in the amount of remaining fine particle polymers,



220 parts of deionized water, 0.3 part of boric acid, 0.03 part of sodium
25 carbonate, 0.09 part of N-lauroyl sodium sarcosinate, 0.09 part of

f or mal dehyde sodi um sul foxyl ate, 0.006 part of EDTA~2Na salt and 0.002 part
of ferrous sulfate (FeS04~7H20). After replacing with - 38 nitrogen, the
reaction vessel was heated to 80C. Then,,4,25 % of a nononer m xture
conprising 25 parts of nethyl nethacrylate, 0.1 part of allyl nethacrylate
and 0.1 part of t-butyl hydroperoxi de was added thereto at once and

pol yneri zat {y@fic s eeil¢rd €6n fiftopébtiss moReonte Paen, the remaining 75 % by
wei ght of the m xture was continuously added over 1 hour. After the m xture

was added, the tenperThakUkRey@DplRstit 2pOBANEPT particlels foO swigdigs eof the
pol ymeri zation. During this tinme, 0.2 part by weight of N I|auroyl sodium

sar cosi nat epy@seraddf@ntitie aa¥ ehaemdplasiic | polghzedsoprdpeerdoby moatirgy 100l es
in the obtained |atex of a 10 nethacrylic polymer in which the innernost
llayer is crpasls by ekipas ol 808 pensicaypalyanet particlégwitis2attoel 00 pants by
wavel engt h of 546 nm) and t he pol yneri zation inversion rate was 98 %
(amount of fe 6flafAdrititsishapslyiierof T egadsiom potymex id @agferabiyn 25t he
obt ai ned crosslinking nmethacrylic polynmer |atex was maintained at 80Cin a
15 ni t r ogent@a@ warest bansdeighitp rmadsliprgférablpad® toy 106 gatrtofbypsteight.um
persul fate, a nononer m xture conprising 41 parts by wei ght of n-butyl

acryl ate, 9Wieen shoymweisidn polymiey ietessaidhnl 2R gretrtd pyweeightt befsed dry 100

met hacryl ate was continuously added over 5 hours. During this tinme, 0.1
part by wei partsoby patightdfithobaapensian polyager, dirg: partisle pdlysrersirenzain
nmononer m xture was added, 0.05 part by wei ght of potassium persulfate was
added and nin nhaisysdefmevén dterstheoeleotyilptie guigons sehition.is Brded andge
particle size of the obtained polynmer was 2300 A and the pol ynerization

i nver si o r aseawassiy, StheTledfect t of inipmiviieg filtbbdon pobpexiics annalade

mai nt ai ned at 80C and after 0.02 25 part by wei ght of potassium persulfate
was added, abservedt,dhafs beingmunéavyraide.ghflss, weenthermmudsion pelymar jsar ¢
by weight of n-butyl acrylate and 0.1 part by weight of t-dodecyl nercaptan
was added cometentloan| 00 pags byvweeighthbased am d/0Q park fohsveighkofréreas
added, the m xture was maintained for 1 hour and |atex of a_graft copo]ymner
obt ai ned by suspEBsion pelymer. the wetenq gynteakiafterdehydration of %Q?P s Wi th
an average particle size of ,0.25 ~, mand a Vicat softening tenperature of 5
90C was obt Rohaaer frcepeshigh drus Rem®pPriaYerayel yrner particles for

nol ding) 96 parts of the, latex of a_ graft cqpol yner, obtai ned by enul sipn
pol yner tZation (B) (SHIEHCRAERE rg@rﬁmtgnol CORding the s3 rﬁa’ﬁl%rgg%? the

suspension (solid content 100 parts) whil, irring.. After 1o .adjusti t he
i x!to ure to %’GES(‘%?H‘?”@% eg(ﬂﬂ?éi?ﬂ?%ﬁlﬁhiéﬁ e%lups%%n Y?e(ffblé{ i‘fst? Q?)g

cal cium chl ori de, aquequs | utiqn wa ropped over 1Q m.nutes while .
CHifring. TReRUalRE e Y e pi et o she SRR R F e hith et ision 1
treated and ttl1er nopl astic polynmer particles for nolding with an average
particle si POYR80 ~ m were obtained. The

By coating the suspension polymer particles with the

20 emulsion polymer, the average particle size of the suspension polymer

particles become 3 to 50 % larger than before coating. When the

difference in the average particle size is less than 3 %, fine particle

polymers remain in the system and as a result, the effect of improving
filtration properties cannot be observed.

25 At least 50 %, more preferably at least 60 %, of the surface of

the suspension polymer particles are coated by the emulsion polymer.

When the coated area is less than 50 %, the powder properties of the



15 evaluation results are shown in Table 1. EXAMPLE 10 (Preparation of
suspensi on polyner particles) The suspension of a suspension polyner was
prepared in the 20 same manner as in Exanple 4. (Preparation of emul sion
polymer) A reaction vessel equipped with a stirrer was charged with 200
parts of deionized water, 1 part of sadijdm.dioctyl sulfosuccinate and 0.03
part of potassium persulfate. After replacing with nitrogen, the 25
reaction vessel was heated to 55C. Then, a nononmer m xture conprising 84
parts of nlbybef®t RREFMbPIESRO PolPrRe! partddleS UbY ImBRlibgCtet Bl W@soradded
over 4 hours and heating and stirring were - 40 continued for 1 hour to
substanti alpyorconpl ete the polynerization reaction. Then, a nonomer m xture
conprising 11 parts of butyl acrylate and 9 parts of methyl nethacrylate
was added over 1 houAlsahénpdleyfhdrnapla@ticopslyened pektdldsobblaibetioby shat 65C
to obtain latex of a 5 graft copol ynmer obtai ned by enul sion polynerization
(O with ampmsenhagavesfibhshll of the SlisgbrisionPalpther phuthdles diot ot nged to
tenperature of 90C. (Preparation of thernoplastic polyner particles for
mol di ngl 67b@abhtediwitihehead@xlsionapalydhér.c ORemuining Biaipeeadidyy paiyingiron
pol yneri zation (C) (solid content 25 parts) was added to 332 1o parts of

t he suspenspartticiésa whigienareonnoeo! yoated( seithd thenteentilsion palyserphahd
stirring. After adjusting the mxture to 70C (solid content concentration
31 %, 50 pmmhairdhga émlsivaal polytnehl pardeleaguevhishsodlid i oot wasadr ahped
over 10 mnutes while stirring. Then, the m xture was heated to 95C while
stirring ansbigpensiahl polyneat particlds 1 bahlisr imoglideti ¢ pol ymer particles for
nol ding with an average particle size of 180 ~, mwere obtained. The

eval uation resul ts ale ostemtoi préfaeettie tBxdeipiadtic (Falgpmrapacmcles for
suspensi on polynmer particles) 20 A reaction vessel equipped with a stirrer
was chalogedmeldingaf therpresent devemiiend whxtre tharprop®rpiont ef the £ngubsipyA
aqueous solution (G+20: avail able from The N ppon Synthetic Chemni cal

| ndustry Copolymer. Jatexd within tbe denistunchef rthgc shispensipselof v ssuspsngien wit h
nitrogen. A m xed nononer conprising 25 parts of butyl acrylate, in_ which
0.5 part 25pelymeiuasd therenaudsiomnpalymesalatesfishbigtoywhsst dhedeperd of

di ssol ved, 75 parts of nethyl nethacrylate and 0.3 part of

t - dodecy! meadding the tebagtrabdic agugotses@idiomhds easrarselt fasvtapr Py the t he
stirrer was adjusted so - 41 that the dispersion particle sjze of the
mononer beceercerdpatiennet Ehy electrolytic prrcons: selutiy) 9%&%11?%%@1@, a
conpl eted by raising the tenperature,and heating the m xture i ,stepi at
60C forl% heigniticamiC ingreasendiir ¥1s090eyr spay ReuPRSENgdogd gD radding theg

Concent  at | CHOEE ARt SORIEH | Db Sorber ot & BFOsRs Ehacqurgree
particle si 5i%08fsit}%50 t lénéys el:.rrne 6’3‘ ga ég%%eot;y %vrﬁﬂzﬁit%% leglllgf@{i}‘ring state can
be maintained can be conducted, such as adding water accordingly to
the system. Naturally, the amount of the electrolytic aqueous solution
20 differs depending on the proportion of the emulsion polymer within the
mixture of the suspension of a suspension polymer and the emulsion
polymer latex. The amount by which uncoagulated emulsion polymer
particles becomes nonexistent or more can be added after thermal
treatment.
25 When preparing the particle polymer composition of the

present invention, polymer particles of a low water content cannot be

obtained by simply adding the electrolytic aqueous solution to the



Latex of a graft copol yner obtained by emul sion to polynerization (A) was
prepared in the sanme manner as in Exanple 1. (Preparation of thernoplastic
pol ymer particles for nolding) 90 parts of the l|atex of a graft copol yner
obt ai ned by enul sion pol ynerization (A) (solid content 30 parts) was added
to 333 parts of the suspension of a suspgnsion polyner (solid content 100
15 parts) while stirring. After adjusting the mxture (solid content
concentration 31 %9 to 50C, 50 parts of a 1.0 % cal cium chl ori de agueous
sol uti on wemigtiaepefl the esuderigiott e avdusgerssionr polymdhemd the emxisipa was
heated to 90C while stirring and thermally treated and thernopl astic

pol yner parpolynesr flatexol dThgrmial hteatmeartage (&0 ticl E2687C eiOprdfetatdly~, m
were obtained. The evaluation results are shown in Table 1. COVPARATI VE
EXAMPLE 1 (&smedacedd, aftef nsuspedidhgrwithl gikedi pachi as esgidie hydspeid, an of a
suspensi on polynmer was prepared in the 25 same manner as in Exanple 4. The
resul ts aretlshearei thdiabhe @ectrolytd® adiduRADIVEOBXMVRIE aZidier epaeatison of
suspensi on pol yrmer particles) The suspension of a suspension pol yner was

pr epar ed i nsélugtickamadnensus pen sionEafaepgeadulatidreis adidist oings 3815, parthe of
the 5 obtained suspension of a suspension polyner (solid content 100 parts)
to 50C, 50 gasd thaff the dledtBslytt eiqueotts snlitionsigurrenestsall aquemmiswesiudiapped
over 10 minutes while stirring. Then, the mxture was heated to 90C while
stirring anGonsequahtly, theataagilatmof comdlsior olymerapartaglespavhichl eoali ze
of the obtained polynmer particles was 175 ~,m The 10 results are shown in
Tabl e 2. COWamaTiade chriMPsEspenpiasppeliimen narticles dirriasne stanaeeand the
particles) The suspension of a suspension polynmer was prepared in the 15
same manner wager ncententl eofd. thepr pplymaer opa@tméml@«?@waﬁm ynefhenat whegf a
graft copol yner obtained by enul sion polynerization (A) was prepared in the
same naiher debydrativamnae dryingespganduticds agending| tasthe useia) raethod,
particles for nolding) 20 30 parts of the |latex of a graft copolyner

obt ai ned bythgrpolymsr parfielss Qﬁth@pr(ssnenf(gmqrm%ﬁr@@?btﬁm%rts) was added
to 332 parts of the suspension of a suspension polymer (sqlid content 100
parts) while stirri nblerNQ@Ferad}lﬁﬁrPﬁﬁngHéverﬁtﬂ%F%dF§%‘Ilﬁ’ﬁgéBrﬂe§ﬁﬁtbased

concentration 30 %9 .to 50C, 50 parts.of a.1.0 %calciu hl ori de 25 aqueous
sol uti on waSNdFEREEicd R e RrEgeRt IFRTEOR s lr’ﬂ%ﬁb‘mt?ﬁe ,erﬂ('l% m xture was

hot ed 1o 900 i Te BLELLRL 0o el Ly A eated and ADSTPRIERLIS of
15 filtration wastewater, quantification of the content of the fine particle
polymer component and measurement of water content after
dehydration of the suspension of polymer particles obtained in the
following Examples and Comparative Examples were conducted by the
following methods.
20 (Filtration Properties)

500 g (solid content concentration: approximately 30 % by
weight) of the suspension of polymer particles obtained in Examples and
Comparative Examples were subjected to suction filtration with an
aspirator using a Nutsche with an inner aperture of 110 mm and

25 filtration paper with a diameter of 110 mm (defined in JIS P 3801,
retention characteristic of 5 um, water filtering time of 80 seconds) and

evaluated as follows.



- 43 of 165 hum were obtained. The evaluation results are shown in Table
2. COVPARATI VE EXAMPLE 4 (Preparation of suspension polynmer particles) 5
The suspension of a suspension polymer was prepared in the sane manner as
in Exanple 4. (Preparation of enulsion polynmer) Latex of a graft copol yner
obt ai ned by enul sion pol ynerization (B) 2mas prepared in the sane manner as
in Exanple 9. 10 (Preparation of thernoplastic polyner particles for

nol ding) 64 parts of the latex of a graft copol yner obtained by emul sion
pol yner i zatAppreEm4tely 360cuhpémate0wasr filsgresawithddeld sec@d@s parts ofOt he
suspensi on of a suspension polyner (solid content 100 parts) while
stirring. AMpproxitiately B0t ofiwater svas fiteded ontlhto 69 seneswdm rati o230 %
to 50C, 50 parts of a 1.0 % cal ciumchloride aqueous sol ution was dropped
over 10 ni ndpproximatels 860rihgf wrHien washBltared in 60/gerconsts @mayedsC whi | e
stirring and thermally treated and thernoplastic polynmer particles for

mol di ng wi t(€der af Siltrgsiopaweistewatirte of 170 ~, m were obtai ned. The

eval uation results are shown in Table 2. 20 COVPARATI VE EXAVPLE 5

(Prepar & ion of suspBheifdtrasisiymastpwaterpbtainedewbenped@igoisodid eontent
suspensi on polymer was prepared in the same manner as in Conparative
Exanpl e 1. osqemtsationt | appusximateli aiP g6l Piremeight) eof dheasyspensiaspditfy mer
obt ai ned by emul si on pol ynerization (A) was_prepared in the sape manner as
i n Exanpl e Rolymer partictes pdrtainesh isf Bxeanplgs and ComparativeaFrpaprlest or
nol di ng) 360 parts . of the latex of _a %1raft .copol yner obtai ned by _enul sion
pol yner i zat VEFe cRPiegtsd tp shstion filtration, with phs agaador aising %§PIE@C £ the

suspensi on of _a syspensi on pol solid content 100 . .
P wEth an lilnrpler aperture ginf {O (rnm and f?ltratlon paper with a diameter of

10 110 mm (defined in JIS P 3801, retained particle size of 5 pm, water
filtering time of 80 seconds) was measured for turbidity at a wavelength
of 546 nm using a spectrophotometer (made by Hitachi, Ltd., U-2000)

and evaluated as follows based on the color of the filtration wastewater.

Turbidity is less than 5 % O
15 Turbidity is 5 to 25 % A
Turbidity is more than 25 % X

(Content of fine particle polymer component)
500 g (solid content concentration: approximately 30 % by
weight) of the suspension of polymer particles obtained in Examples and
20 Comparative Examples were left still at 25°C for 24 hours. 10 g of the
supernatant of the suspension were obtained and placed in a 100°C
hot-air convention dryer for 12 hours to evaporate the water. The
content of the fine particle polymer component was found from Equation
1, in which the weight of the supernatant before drying was represented

25 as W1 and the weight after drying was represented as W2.



5 parts) while stirring. After adding 190 parts of deionized water to the
m xture (solid content concentration 25 %, the m xture was adjusted to 50C
and 100 parts of a 1.0 % cal cium chl ori de aqueous sol uti on was dropped over
30 minutes while stirring. Then, the m xture was heated to 90C while
stirring and thermally treated and thermgpl.astic polymer 10 particles for
nol ding wth an average particle size of 200 hum were obtai ned. The

eval uation results are shown in Table 2. COVPARATI VE EXAMPLE 6 (Preparation
of enul si orEgahyioer ) : ¢ontaitexf he pagtiald pobpakytempdienn@d) by enul si on

pol ynmeri zation (A) was prepared in the same manner as in Exanple 1. Then,
65 parts of water were added to 100 parts of latex of a grW2/Wdpsd yoer

obt ai ned by erul si on pol ynerization (A) (solid content 33 parts) and 50
parts of a 3 %cal ciumchloride aqueous solution was 20 added while
stirring at 40C and the coagul ati on process was conducted. The suspension
of parti cl Medmaiemeentpf swagnicanitemt aftemdediyoiraionyner | at ex obt ai ned

t hereby was heated to 90C and thernally treated. The particle size of the
obt ai ned pol yner wasAfit60 30 g(solitk centdntaconrentegtibns 38r% hwenght) ofdbee 2.
25 COVPARATI VE EXAVPLE 7 (Preparation of emul sion polyner) - 45 Latex of
a graft copedlyneer sbspeneiwrbpbéaimesi im Fxsimpias aadi Con(Brative Brepapled i n
the same manner as in Exanple 9. Then, 65 parts of water were added to 100
parts of | awvere sthyecfeds to somsionmiltration math mn eapisiton, theydehydetedn (B)
(solid content 33 5 parts) and 50 parts of a 3 % cal cium chl oride aqueous
sol uti on wekesiayeals whcoecred and mjaged 8@ 4P Ohbot-@ay gpaventiopr dressfonas
conducted. The suspension of particles obtained by coagul ating a enul sion
pol ymer | at B hyBirs teeveneratsythmwatent efhevare conteniicaiten dghydeatied. The
particle size of the obtained, polymer was 132 hum The eval uation_ 10

r esul t s0ar eWaRdoHnAfroapEauaticn®pisrihick thraxmght of the spaimimamediptely

enul si on polyner) Latex of a graft caopol yner obtai ned by emul sion 15

pol yner i zat @%ﬁr (Ces)hxﬂagtwgeaaﬂe@efqret ﬁéywafﬁaﬁﬁme%ltpé X N @nth thehen,
65 parts of water re added to 100 parts of |atex of _a_ graft copol yner

obt ai ned byWelghtoihepsiRattendryn ‘(i?ﬂ@BF‘F?F%ﬁt%?}W@G parts) and 50
parts of a 3 %cal cium chl ori de aqueous sol ution was added while stirring
at 55C and the coagul ati on process was conducted. 20 The suspensi on of

bas heat od EOCSBETATMERE HARKA Bsf Bty vRapg ERcr LEREld abEddd. oe”

pol ymer, was 125 ~, m The evaluation results are shown in Table 2. 25
COVPARATI VE EXAMPLE 9 (Preparation of suspension polyner particles) The

suspensi on of & SUSPERNUn &% LB M LTBViRE kibfes ana Lo ATRIRM"e"

Examples respectively represent parts by weight and % by weight.
(Measurement of glass transition temperature)
The glass transition temperature of the suspension polymer
20 particles obtained in Examples and Comparative Examples was
measured under heating conditions of 5°C/minute using a differential
scanning calorimeter (made by Seiko Instruments Inc., DSC220C).
(Measurement of Vicat softening temperature)
Measurement of the Vicat softening temperature of the
25 emulsion polymer was conducted based on the JIS K7206 A50 method.
To prepare the specimen, the emulsion polymer obtained by

polymerization was recovered by coagulation, thermally treatment and



(Preparation of enulsion polyner) Latex of a graft copol ynmer obtained by
enmul si on polynerization (A) with a Vicat softening tenperature of 75C was 5
prepared in the sane manner as in Exanple 1. (Preparation of thernoplastic
pol ymer particles for nolding) 90 parts of the |atex of a graft copol yner
obt ai ned by enul sion pol ynerization (A) o¢salid content 30 parts) was added
to 332 parts of the suspension of a suspension polyner (solid content 100
to parts) while stirring. After adjusting the m xture (solid content

concentr at i dwyisgd, ¥rrhed 8o ellgrsrwithohnaesditrOsiére aholdem ahd athete f@unedus
sol ution was dropped over 10 m nutes while stirring. Then, the m xture was

heated to 90 \shsheetswith angressdnbhdsrmal |y treated and thernopl astic

pol ymer particles for nolding with an average particle size 15 of 1200 hum
were obtained. The evaluation results are shown in Table 2. COVPARATI VE
EXAMPLE 10 (Preparation of suspension polyner particles) The suspension of
a suspension pol ymer was prepared i EXAMEIE dane manner as in Exanpl e 4.
(Preparation of erulsion polyner) Latex of a graft copol ymer obtained by
emul si o pofPrepatratdon af sipenisidn polyrer Boftides)ng t enperature of 75C was
prepared in the sane manner as in Exanple 1. 25 (Preparation_ of )

t her nopl asti c pol yneA meactios] gesselr equipgiecy Wit tee stintgustdsnghasgepavith of
the obtai ned suspension of a suspension polyner (solid content 100 parts)
to 50C, 50 P2Ptmaret$ ofideioniagd water wnshl Sinants of erd dePXduaauesoysiseliidanand
then 90 parts of latex of a graft copolyner obtained by enulsion

pol yneri zat ((bH-2%) aysdable dmehhesVippen Synihratiafdeemicd Infessy e,
concentration 28 % . Then, the m xture was heated to 90C while stirring and
thermal | y tbeh} enddihe inside of the reaction vessel was replaced with nitrogen.

10 monomer of 100 parts of butyl acrylate, in which 0.5 part of lauroyl
peroxide and 0.5 part of benzoyl peroxide were dissolved, was added
thereto and the rotational speed of the stirrer was adjusted so that the
dispersion particle size of the monomer became approximately 250 pm.
Thereafter, polymerization was completed by raising the temperature

15 and heating the mixture in steps at 60°C for 2 hours, 70°C for 2 hours,
80°C for 2 hours and 90°C for 1 hour to prepare a suspension of a
suspension polymer with a polymer solid content concentration of 30 %,
glass transition temperature of -53°C and polymer particle size of 200
um.

20 (Preparation of emulsion polymer)

A reaction vessel equipped with a stirrer was charged with
250 parts of water, 0.04 part of sodium oleate, 0.002 part of ferrous
sulfate (FeSO,7H,0), 0.008 part of EDTA-2Na salt and 0.2 part of
formaldehyde sodium sulfoxylate. After replacing with nitrogen, the

25 reaction vessel was heated to 50°C. Then, 10 % by weight of a mixture
comprising 100 parts of butyl acrylate, 1 part of allyl methacrylate and

0.2 part of cumene hydroperoxide was added thereto. After 1 hour, the



5 thernopl astic polymer particles for nolding with an average particle size
of 210 ~m were obtained. The evaluation results are shown in Table 2.
COVMPARATI VE EXAMPLE 11 (Preparation of suspension polyner particles) 1o The
suspensi on of a suspension polymer was prepared in the same nanner as in
Exanpl e 4. (Preparation of enulsion pal y4ger) Latex of a graft copol ynmer

obt ai ned by enul si on pol ynerization (A) was prepared in the sanme manner as
in Exanple 1. 15 (Preparation of thernoplastic polyner particles for

nol di ng) 90rgraaimingf 90 be byakexhfofahgraittirenchy addeddvrBHoby's e MAllso,0n

pol yneri zation (A) (solid content 30 parts) was added to 332 parts of the
suspensi on af thessapensime poladding( sioé i kmantiagt miiRbupgr&sy Whiakgeeous
stirring. After adding 150 parts of deionized water to the 20 m xture
(solid contssitutanoérnt patt ohpdthdgiunt Becarate was vaatiajorssledddedboend 100
parts of a 1.0 %cal cium chl ori de aqueous sol uti on was dropped over 30

m nut es whi heuss. r ii hgur Tifepolymerizatidonr wasasorvhatted tadoat abiyile sstari ng
and thermally treated and thernoplastic polynmer particles for nolding with
an aver dge pabbérllatest zeithf alpolymeriwation? inwixsaomerhteThé 29 aVuyjaaverage
results are shown in Table 2. - 48 COWPARATI VE EXAMPLE 12 (Preparation
of suspensi parfcleysige giad tli8cips and glesst iransvtées dengpprigppeel ofi40°€ wiaisr r er
was charged with 150 parts of deionized water and 15 parts of a 3 % PVA
aqueous sol abtained. ( Ghe2)):thavaiactiohevdssehequgpddpith Systirner wa sGHeariged

| ndustry Co., Ltd.) and the inside of the reaction vessel was replaced with
ni t rogen. Awnilx@dSnpatseof dunmpeindingstzs mbher leted(solid zongent €5 partshi ch
0.5 part of |auroyl peroxide and 0.5 part of benzoyl peroxide were

di ssol ved, @i Bagkof Serpuscrijateditaer JHa0b ML apastiof RV G Nmsaline
rotational to speed of the stirrer was adjusted so that the dispersion
parti cl ¥ si 28ddy. 1t pariehinmpakiehyide sehiteki silferylapso Aftgr repladagiwith

pol ynerization was conpl eted by raising the tenperature and heating the

mi xture i n Bitepgeny thocreantion Hsgssl mh%teé%u?% C.godhess 2 méktureand
90C for 1 hour to,preBare a suspensi on of a suspension 15 polyner with a
pol yner sol FMPFHLBAL 23 dpridat plhamethybmngthagrylates & ﬂaéfﬁ%iqfi‘i’ih%ﬂeﬁﬁ:}'éfﬂ%ﬁeure
of 72C and pol ynmer particle size of 150 (Preparation of emul sion

pol ymer) La®Bd @l pagt of tC%sapmrmrs%w added; otepd| haers 289 dn (A
was preparegei n the same manner as in Exa 1. ratio

t her nopl ast PEUB Pl RERtRRLYMEr Fa oy Wast &ngll)‘-l%w pti)?pgi?%i?npm@q 8? é}?f%ﬁfta
or e ogpo! YA, SRLALRSd by STyshanaBel iRczabian, () (el doogntent, °0
(50119 cont SRR R P A B U SR AR P h s v

ChLor ! de OUSBCaELHA R BRo S BPR A AR R L g T

90 parts of the latex of a graft copolymer obtained by

emulsion polymerization (A) (solid content 30 parts) was added to 332

20 parts of the suspension of a suspension polymer (solid content 100

parts) while stirring. After adjusting the mixture (solid content

concentration 31 %) to 50°C, 50 parts of a 1.0 % calcium chloride

aqueous solution was dropped over 10 minutes while stirring. Then,

the mixture was heated to 90°C while stirring and thermally treated and

25 thermoplastic polymer particles for molding with an average particle size

of 220 um were obtained. The evaluation results of filtration properties,

color of filtration wastewater, content of the fine particle polymer



- 49 thernoplastic polyner particles for nmolding with an average particle

size of 250 ~. m were obtai ned. - 50 00+~ ~~0c~-00UAa~ov a~ ~
+~ &3 o ~p~Ua~00oc~da~Uf~~o0~ bs~f Orn Wpo ~W"" a~ 0O
p, ~,00p U000 ~0001I1~00~t d- d- 00 00 ONMNNNGCV ~") c~c'~d; N
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component and water content after dehydration of the obtained

thermoplastic polymer particles for molding are shown in Table 1.

EXAMPLE 2
5 (Preparation of suspension polymer particles)
A reaction vessel equipped with a stirrer was charged with
220 parts of deionized water and 15 parts of a 3 % PVA aqueous solution
(GH-20: available from The Nippon Synthetic Chemical Industry Co.,
Ltd.) and the inside of the reaction vessel was replaced with nitrogen. A
10 mixed monomer of 75 parts of butyl acrylate, in which 0.5 part of lauroyl
peroxide and 0.5 part of benzoyl peroxide were dissolved, and 25 parts of
methyl methacrylate was added thereto and the rotational speed of the
stirrer was adjusted so that the dispersion particle size of the monomer
became approximately 250 pm. Thereafter, polymerization was
15 completed by raising the temperature and heating the mixture in steps
at 60°C for 2 hours, 70°C for 2 hours, 80°C for 2 hours and 90°C for 1
hour to prepare a suspension of a suspension polymer with a polymer
solid content concentration of 30 %, glass transition temperature of —
15°C and average particle size of 180 um.
20 (Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
(Preparation of thermoplastic polymer particles for molding)
90 parts of the latex of a graft copolymer obtained by
25 emulsion polymerization (A) (solid content 30 parts) was added to 332
parts of the suspension of a suspension polymer (B) (solid content 100

parts) while stirring. After adjusting the mixture (solid content
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concentration 31 %) to 50°C, 50 parts of a 1.0 % calcium chloride

aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 90°C while stirring and thermally treated and
thermoplastic polymer particles for molding with an average particle size

5 of 200 ym were obtained. The evaluation results are shown in Table 1.

EXAMPLE 3
(Preparation of suspension polymer particles)
A reaction vessel equipped with a stirrer was charged with

10 220 parts of deionized water and 5 parts of a 3 % PVA aqueous solution

(GH-20: available from The Nippon Synthetic Chemical Industry Co.,

Ltd.) and the inside of the reaction vessel was replaced with nitrogen. A

mixed monomer of 50 parts of butyl acrylate, in which 0.5 part of lauroyl

peroxide and 0.5 part of benzoyl peroxide were dissolved, and 50 parts of
15 methyl methacrylate was added thereto and the rotational speed of the

stirrer was adjusted so that the dispersion particle size of the monomer

became approximately 250 pm.  Thereafter, polymerization was

completed by raising the temperature and heating the mixture in steps

at 60°C for 2 hours, 70°C for 2 hours, 80°C for 2 hours and 90°C for 1
20 hour to prepare a suspension of a suspension polymer with a polymer

solid content concentration of 30 %, glass transition temperature of

35°C and average particle size of 160 ym.

(Preparation of emulsion polymer)

Latex of a graft copolymer obtained by emulsion

25 polymerization (A) was prepared in the same manner as in Example 1.

(Preparation of thermoplastic polymer particles for molding)

90 parts of the latex of a graft copolymer obtained by
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above results, when observing the content of the fine particle polyner
conmponent, in conparison to Conparative dxanples 1 and 2 in which only
suspensi on pol ynerization was conducted, the polyner particle conpositions
of Exanples 1 to 11 of the 5 present invention were found to have a snall
anount of fémalgiant polyemprizgtions(A)n(sblid Embterrr36 ysnessivas addedstoa3sgsul t,
the filtration properties of the suspension of polyner particles were found
to be extrepaity dhbeaslispemsionhef fa |suspgdarmionaptlymte(solid dantethitt D00e
transparent. Al so, from Exanples 1 to 11 and Conparative Exanples 3 1o and
4 of the presaws} whilentstomingwhenAftee edanstiggofthehenitursi (woligbl yoreteras
less than 22 parts by wei ght based on 100 parts by weight of the suspension
pol ymer, ficerngsntratipe gdl felete @@ HOupdrto ofeanl ® i% cdleisos phistida of
pol ymer particles, as the effect of inproving filtration properties was |ow
and t he 5f i 12¢389\e% sptidtienaves dropnrddoved.1Fmoinutesoyinler stirtiagEx dineng 9,
when the el ectrql ytic aqueous sol ution was added to the m xture of the
suspensi on & mixtisewes dieated a0 shwhilees@nnngiagd po¢smellyltacatedaand
tenmperature higher than the Vicat softening tenperature of the emulsion

pol ymer, anthsrimeptasiic polymesmarnticles fan meldimg willeapaivenage paeticld sigad t o
remain in the obtained suspension of 20 polyner particles. Furthernore,
from Corrpar%ft 19Q nm argrnecohtaingfden The evaluation results are shown in Table 1.

10 EXAMPLE 4
(Preparation of suspension polymer particles)
A reaction vessel equipped with a stirrer was charged with
220 parts of deionized water and 15 parts of a 3 % PVA aqueous solution
(GH-20: available from The Nippon Synthetic Chemical Industry Co.,
15 Ltd.) and the inside of the reaction vessel was replaced with nitrogen. A
mixed monomer of 25 parts of butyl acrylate, in which 0.5 part of lauroyl
peroxide and 0.5 part of benzoyl peroxide were dissolved, and 75 parts of
methyl methacrylate was added thereto and the rotational speed of the
stirrer was adjusted so that the dispersion particle size of the monomer
20 became approximately 250 um. Thereafter, polymerization was
completed by raising the temperature and heating the mixture in steps
at 60°C for 2 hours, 70°C for 2 hours, 80°C for 2 hours and 90°C for 1
hour to prepare a suspension of a suspension polymer with a polymer
solid content concentration of 30 %, glass transition temperature of
25 72°C and average particle size of 150 pm.
(Preparation of emulsion polymer)

Latex of a graft copolymer obtained by emulsion



t he suspension of the polynmer m xture of the suspension polyner and the
emul si on pol ymer was contacted with the el ectrol ytic aqueous sol uti on when
the solid content concentration of polyner particles was |ess than 25 %
filtration properties were found to becone poor and 25 water content after
dehydration was found to becone high, asygextrenely small coagulates with a
particle size of at nost 50 ~, m devel oped in the polynmer suspension after
the el ectrol ytic aqueous sol ution was added - 53 and thernal treatnent
was conduct polymitigatibnqA) Gampprepanee fx englsand® mahieer hbdansBgaeidean of
the pol yner m xture of the suspension polyner and the enul sion pol yner was
cont act ed WRrbphh&tiehesftthelrtidslastioqmlgnsal pdttirlewfennidldisg) i d content:
concentration of 5 polyner particles was nore than 35 % water content
after dehydrati on waS0f pants tef hheoitxteli @i, aagraftagupalygtepasbizthed by
conprising the suspension polynmer and enul sion polyner often devel op. On

t he ot her hemadilsicimepobhaerizationt (/9 (selielr contdran80gidmes) delsyddded o 882t he
pol ymer particles, in conmparison to Conparative 1o Exanples 6 to 8 in which
t he enulssi opapts| pirghel stisgenai®r of v eswespdnsion| polymer qeokidt caxmi@nt 100
coagul ati on process, the polynmer particle conpositions of Exanples 1 to 11
of the presparts) nwinle ostinwing. f oAftdrt adjastengn thet meixtliye | (solitht eonteorit ent
after dehydration and to be able to significantly reduce the anmount of
ener gy conscemedrdmatinen 3dr $e)ngeo 36°QY SO, petrts pdl gm0 Péar calkcliem ahloride
Conpar ative Exanple 5, in which 100 parts by weight of a suspension pol yner
wer e coat edagiieduatsaletion was dropped\pvee| b&tminu'em winiles stinripgl y Mdren,di d
not differ with Conparative Exanples 6 to 8, in which the emulsion polymer
| at ex was ré@womiktdrewasheateddocdDiemhibmatirdogpandthermpllydeeatedant
respect to the water 20 content after dehydration and therefore were not

f ound ti® betharpeeplasticrpelymer partiddsdonmalding wath apavdaregamasticle size
Conparati ve Exanple 10, when the suspension of a suspension polyner and the
emul si on poPlykép warEsreRbtaipeded The evrlugtione reaulss arpshavar indiahled.
aqueous solution, fine particle polynmers were found to remain in the

obt ai ned 25 suspension of polyner particles and al so, the shape of the
produced polynmer particles were di st]%rﬁ%(ﬁﬁ:and the water content after
dehydrati on was found to becone extr Ikﬁ:g% - 54 The sheet obtained

by nol di ng e ther.noplastic polyner particles for nolding of Exanples 1 to
11 of the p éQBﬁFaﬁlﬂQé}fﬁW‘iﬁgséo%&m}ig{e& H’%Véa‘és)surface har dness of at

| east 70, which is syfficient for using as, a,suspension polyper. Her ei n,
Fo. 1% a oraph debi TSACHET: RESHEl euihoadt Futh e Srrseh Mas Bharied with

o1 i ng obt AP RGFR CBsiEREes Haler Had ORATIHOLE Shof VAT RaubFu meldHansi on
ot osent s G g eoEnabled AP EhR; Wiedh S el Siga iyl oo
her mop ast P2 LBRSERTRTq BF tRE o tign Yol e b cedthst wlh b dFonen patt i ol o
2l ono. 15 TRErdeE off SG0rBaMY BF AT K ERLUAET IS WHIHE O B PHEIoLe s

180 hurg thﬁ&%?gg%%?ﬁfet gghteggl gﬁr@foft @&i@;ﬁ@@ﬁ&éi O?&ghygg%ﬁv&frwgg' es

for nol di ng was ~, man verage par Size € coagul at'ed

particles ofgqhbe tﬁ@%ﬁi QR APPhY TokaALAAE sPREd 13 tHe BtirOFT v é; %‘?PP%@S SPor

particle size distribution of the thernoplastic polyner

mol di ng vastAuiHe Hspeisidn paPLiel 8BSt morbiher Bianié $pproximately
250 um. Thereafter, polymerization was completed by raising the
temperature and heating the mixture in steps at 60°C for 2 hours, 70°C

25 for 2 hours, 80°C for 2 hours and 90°C for 1 hour to prepare a
suspension of a suspension polymer with a polymer solid content

concentration of 30 %, glass transition temperature of 105°C and



particle size side conpared to the suspension polynmer particles. Also, in
conpari son to the suspension polyner particles, the thernoplastic pol yner
particles for nolding were found to have extrenely few particles with a
particle size of at nost 50 ~,m which cause filtration properties to 25
becone poor. The horizontal axis of Fi.gzsl _represents particle size
distribution (~.m and the vertical axis represents frequency (%. - 55
Fig. 2 is a photograph which represents the surface state of the suspension
pol yner pargolghes partidlbesiz®pf 4S50 gmpol yner particles for nol di ng obtai ned
in Exanple 3. In Fig. 2, (a) represents the suspension polyner particles
and (b) refdPespatatidmef thenlsiph arilymer) pol ymer particles for nolding. The
surface of suspension polynmer particle 1 is coated with the emul sion

pol ymer to obtain tHeateker obplastgrafpoloopalyimert i obeaihed nblydi egndlsion
Phot ogr aphy was conducted by a scanning el ectron m croscope (nmade by

H tachi, Ltpblyn@rgadjon 18) wWhBySERiabed ARRIHeCARITe AT o dndaarhple 1.
preparing the polyner particles of the present invention achi eves a process
for prepari(Rgepdiation @f thetmepldstiapotymer paréicheofdremotdirfig)ne powder
caused by suspension pol ynerization 15 process, the problem of reducing
energy consunption vienpdrtsi o thaeskdekyofnal giadh popolyerérz atbtaingd obgss
and the problem of the conpoundi ng process for processors. - 56 CLAI M
1. A ther nohudsips p@lbfyﬂh@ﬁz@féoni(él?d&bbd awitdnh PQ papts)swag dddedant 33Dy
wei ght of a suspension polyner particle having an average 5 particle size
of 50 to 50warts eivihe suspersendofia suBpensiarn@smer ksolikiagpmtent B0
emul sion polymer. 2, The thernoplastic polymer particle for nolding of
Claim1, wikadsh whils stirisison phitoreadjustisg t the omipture tsplideiegimtento 3.
The the&)rmpl astic pol yner g/)arti cle for nolding of daiml

concentration 31 %) to 50°C, 50 parts of a 1.0 % calcium chloride
aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 90°C while stirring and thermally treated and
thermoplastic polymer particles for molding with an average particle size
of 180 pm were obtained. The evaluation results are shown in Table 1.
15
EXAMPLE 6
(Preparation of suspension polymer particles)
The suspension of a suspension polymer was prepared in the
same manner as in Example 4.
20 (Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
(Preparation of thermoplastic polymer particles for molding)
67 parts of the latex of a graft copolymer obtained by
25 emulsion polymerization (A) (solid content 22 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100

parts) while stirring. After adjusting the mixture (solid content



wherein said enul sion polynmer is 30 to 100 parts by weight. 4. The

t hernopl astic polyner particle for nolding of daiml1, 15 wherein said
suspensi on pol ynmer particle conprises 30 to 100 % by wei ght of
(meth)acrylic ester and 0 to 70 % by wei ght of a vinyl nonomner

copol yneri zable therewith. 5. The ther.ngpgl astic pol yner particle for

nmol ding of daiml1, 20 wherein said enmul sion polynmer conprises 50 to 90
parts by weight of solid content of a rubber latex conprising 50 to 100 %
by wei ght oforsmtratioasBer %)0td GAT,¥E0y paetghif af 1an %r eariugs \Ghilytide
nmononer, O to 10 % by wei ght of a vinyl nononer copol ynerizable therewith
and 0 to 5 afuoueisphitioh wasudtdgpettiovenal 0 mirames windle2btifingng Thegl,ass
transition tenperature of at nost 0C, and 10 to 50 parts by weight of a
mononer m xther erixtaiedwes foraed tb)XQQACG widhpstisting difd thedfiallYotbyatwel ghtl of
met hacrylic - 57 ester, 0 to 90 % by weight of an aromatic vinyl

nmononer, 0 thergboplablicymilghtergfaricddysfvrzemldimyvithhanneerage partiele28izgo by
wei ght of a vinyl nmononer copolynerizable therewith. 5 6. The thernoplastic
pol yrer Sparafi E7@ pnorwens! ebtagnedl. ClThienevialuatioreresisss dremshlostoin felbledr. is a
pol ymer obtained by adding, in the presence of a polyner |atex conprising
70 to 95 parts by weight of a mxture conprising 50 to 95 % by wei ght of
met hyl nethacrylate, 5 to 50 % by wei ght of nethacrylic ester having an
alkyl to group of 2 to 8 carbon at odsXAMPIE /0 20 % by wei ght of a vinyl
mononer copol ynerizable therewith, 5 to 30 parts by weight of a mxture
conpri si ng (Poeparatonof puspegisionpodymesgeartinles)mononer sel ected fromthe
group consisting of acrylic ester and nethacrylic ester excluding nethyl

net hacryl ate, 20 to Boe sspensianof efsusndngionmalyotey wae pragated i the20 %
by wei qht of a vinyl nonomer. copol yneri zable therewith, so that the total
amount 18eccifdBe IOBNHSF a8 By Exangple: 4and then graft pol ynerizing. 7. The

t her nopl ast%cﬁgé)l yer ?arti cl.e for nolding of daim1l, 20 wherein said

enul si on pdFyfRardtion of spavlsion RUYYE} having a 3 |ayer structure prepared
by obtaining a 2 |layer polyner |atex by polynerizing 40 to 90 parts by

wei ght of a nononer Ilﬁg?gurQ?goé?‘rprgrﬁ)%hg epalpmey gobipinegei dit  smalsign

acrylate, 0 to 39.9 % by, wei ght of a .vinyl nononmer copol ynerizable 25
ther ewi t h IYBIefiFafion iéwa%ewnarsﬁ 7 é}%%m%mréern%%?r@%amﬁl@ He
presence of 10 to 60 paris by ight of solid content of a polyner |atex
obt ai ned by FFoPFARHGT Pﬁéhﬁwg\f&t?@@ogxwrmréﬁe% orng}q;(}}ngg

15 152 parts of the latex of a graft copolymer obtained by

emulsion polymerization (A) (solid content 50 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adding 75 parts of deionized water to the
mixture (solid content concentration 27 %), the mixture was adjusted to
20 50°C and 100 parts of a 1.0 % calcium chloride aqueous solution was
dropped over 20 minutes while stirring. Then, the mixture was heated
to 90°C while stirring and thermally treated and thermoplastic polymer
particles for molding with an average particle size of 180 um were
obtained. The evaluation results are shown in Table 1.
25
EXAMPLE 8

(Preparation of suspension polymer particles)
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copol yneri zable therewith and 0.01 to 10 % by wei ght of a crosslinkable
nmononer; and further polynmerizing 11 to 67 parts by weight of a nononer

m xture 5 conprising 60 to 100 % by weight of (nmeth)acrylic ester and 0 to
40 % by wei ght of a vinyl nononer copol wrrer.i zabl e therewith, in the
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EXAMPLE 9
(Preparation of suspension polymer particles)
20 The suspension of a suspension polymer was prepared in the
same manner as in Example 4.
(Preparation of emulsion polymer)
A reaction vessel equipped with a stirrer was charged with
220 parts of deionized water, 0.3 part of boric acid, 0.03 part of sodium
25 carbonate, 0.09 part of N-lauroyl sodium sarcosinate, 0.09 part of
formaldehyde sodium sulfoxylate, 0.006 part of EDTA-2Na salt and
0.002 part of ferrous sulfate (FeSO,7H,0). After replacing with
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wei ght of gepintagaed dar 2ohourpdbyeempleteerolsnetizaiiond Burpokytiesitneg 40
to 99.99 % by weight of nmethyl nmethacrylate, 0 to 59.99 % by weight of a
vi nyl nono E@%Wnﬁ’rei%ﬂopg NHausoyk rodhemosaucasinate was agsleght Dhe a
crosslinkabl e - 61 _nmononer; and further polymnerizing 11 to 67 parts by
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copol yA8ri Zasthacmliccpplymer iniwhigh dhenmnenmest dayraiy srogslinkehiwas
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said el ect rlc_)ll yti f a%u.eou.s ) X
the” polymeérization inversion rate was 98 % (amount of produced

polymers/amount of charged monomers x 100). Then, the obtained
crosslinking methacrylic polymer latex was maintained at 80°C in a
15 nitrogen gas current and after adding 0.1 part by weight of potassium
persulfate, a monomer mixture comprising 41 parts by weight of n-butyl
acrylate, 9 parts by weight of styrene and 1 part by weight of allyl
methacrylate was continuously added over 5 hours. During this time,
0.1 part by weight of potassium oleate was added in 3 parts. After the
20 monomer mixture was added, 0.05 part by weight of potassium
persulfate was added and maintained for 2 hours to complete
polymerization. The average particle size of the obtained polymer was
2300 A and the polymerization inversion rate was 99 %. Then, the
obtained rubbery polymer latex was maintained at 80°C and after 0.02
25 part by weight of potassium persulfate was added, a mixture of 24 parts
by weight of methyl methacrylate, 1 part by weight of n-butyl acrylate

and 0.1 part by weight of t-dodecyl mercaptan was added continuously



to solution is an aqueous solution of inorganic salt.
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comprising 84 parts of methyl methacrylate and 16 parts of butyl

methacrylate was added over 4 hours and heating and stirring were
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polymerization was conducted for 1.5 hours at 65°C to obtain latex of a
5 graft copolymer obtained by emulsion polymerization (C) with an average
particle size of 0.1 um and a Vicat softening temperature of 90°C.
(Preparation of thermoplastic polymer particles for molding)
67 parts of the latex of a graft copolymer obtained by
emulsion polymerization (C) (solid content 25 parts) was added to 332
10 parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adjusting the mixture to 70°C (solid content
concentration 31 %), 50 parts of a 1.0 % calcium chloride aqueous
solution was dropped over 10 minutes while stirring. Then, the mixture
was heated to 95°C while stirring and thermally treated and
15 thermoplastic polymer particles for molding with an average particle size

of 180 um were obtained. The evaluation results are shown in Table 1.

EXAMPLE 11
(Preparation of suspension polymer particles)

20 A reaction vessel equipped with a stirrer was charged with
220 parts of deionized water and 15 parts of a 3 % PVA aqueous solution
(GH-20: available from The Nippon Synthetic Chemical Industry Co.,
Ltd.) and the inside of the reaction vessel was replaced with nitrogen. A
mixed monomer comprising 25 parts of butyl acrylate, in which 0.5 part

25  of lauroyl peroxide and 0.5 part of benzoyl peroxide were dissolved, 75
parts of methyl methacrylate and 0.3 part of t-dodecylmercaptan (tDM)

was added thereto and the rotational speed of the stirrer was adjusted so
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(Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
10  polymerization (A) was prepared in the same manner as in Example 1.
(Preparation of thermoplastic polymer particles for molding)
90 parts of the latex of a graft copolymer obtained by
emulsion polymerization (A) (solid content 30 parts) was added to 333
parts of the suspension of a suspension polymer (solid content 100
15 parts) while stirring. After adjusting the mixture (solid content
concentration 31 %) to 50°C, 50 parts of a 1.0 % calcium chloride
aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 90°C while stirring and thermally treated and

thermoplastic polymer particles for molding with an average particle size

20 of 175 pm were obtained. The evaluation results are shown in Table 1.

COMPARATIVE EXAMPLE 1
(Preparation of suspension polymer particles)
The suspension of a suspension polymer was prepared in the

25 same manner as in Example 4. The results are shown in Table 2.
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to 50°C, 50 parts of a 1.0 % calcium chloride aqueous solution was
dropped over 10 minutes while stirring. Then, the mixture was heated
to 90°C while stirring and thermally treatment was conducted. The
average particle size of the obtained polymer particles was 175 um. The

10 results are shown in Table 2.

COMPARATIVE EXAMPLE 3
(Preparation of suspension polymer particles)
The suspension of a suspension polymer was prepared in the

15 same manner as in Example 4.

(Preparation of emulsion polymer)

Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
(Preparation of thermoplastic polymer particles for molding)

20 30 parts of the latex of a graft copolymer obtained by
emulsion polymerization (A) (solid content 10 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adjusting the mixture (solid content
concentration 30 %) to 50°C, 50 parts of a 1.0 % calcium chloride

25 aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 90°C while stirring and thermally treated and

thermoplastic polymer particles for molding with an average particle size
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(Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
polymerization (B) was prepared in the same manner as in Example 9.
10  (Preparation of thermoplastic polymer particles for molding)
64 parts of the latex of a graft copolymer obtained by
emulsion polymerization (B) (solid content 20 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adjusting the mixture (solid content
15 concentration 30 %) to 50°C, 50 parts of a 1.0 % calcium chloride
aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 95°C while stirring and thermally treated and
thermoplastic polymer particles for molding with an average particle size
of 170 um were obtained. The evaluation results are shown in Table 2.
20
COMPARATIVE EXAMPLE 5
(Preparation of suspension polymer particles)
The suspension of a suspension polymer was prepared in the
same manner as in Comparative Example 1.
25 (Preparation of emulsion polymer)

Latex of a graft copolymer obtained by emulsion

polymerization (A) was prepared in the same manner as in Example 1.
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parts of the suspension of a suspension polymer (solid content 100
5 parts) while stirring. After adding 190 parts of deionized water to the
mixture (solid content concentration 25 %), the mixture was adjusted to
50°C and 100 parts of a 1.0 % calcium chloride aqueous solution was
dropped over 30 minutes while stirring. Then, the mixture was heated
~ to 90°C while stirring and thermally treated and thermoplastic polymer
10 particles for molding with an average particle size of 200 um were

obtained. The evaluation results are shown in Table 2.

COMPARATIVE EXAMPLE 6
(Preparation of emulsion polymer)

15 Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
Then, 65 parts of water were added to 100 parts of latex of a graft
copolymer obtained by emulsion polymerization (A) (solid content 33
parts) and 50 parts of a 3 % calcium chloride aqueous solution was

20 added while stirring at 40°C and the coagulation process was conducted.
The suspension of particles obtained by coagulating a emulsion polymer
latex obtained thereby was heated to 90°C and thermally treated. The
particle size of the obtained polymer was 150 um. The evaluation
results are shown in Table 2.

25

COMPARATIVE EXAMPLE 7

(Preparation of emulsion polymer)
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Then, 65 parts of water were added to 100 parts of latex of a graft
copolymer obtained by emulsion polymerization (B) (solid content 33
5 parts) and 50 parts of a 3 % calcium chloride aqueous solution was
added while stirring at 55°C and the coagulation process was conducted.
The suspension of particles obtained by coagulating a emulsion polymer
latex obtained thereby was heated to 95°C and thermally treated. The
particle size of the obtained polymer was 132 pm. The evaluation

10 results are shown in Table 2.

COMPARATIVE EXAMPLE 8

(Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
15  polymerization (C) was prepared in the same manner as in Example 10.
Then, 65 parts of water were added to 100 parts of latex of a graft
copolymer obtained by emulsion polymerization (C) (solid content 33
parts) and 50 parts of a 3 % calcium chloride aqueous solution was
added while stirring at 55°C and the coagulation process was conducted.
20 The suspension of particles obtained by coagulating a emulsion polymer
latex obtained thereby was heated to 95°C and thermally treated. The
particle size of the obtained polymer was 125 pm. The evaluation

results are shown in Table 2.

25 COMPARATIVE EXAMPLE 9
(Preparation of suspension polymer particles)

The suspension of a suspension polymer was prepared in the
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5 prepared in the same manner as in Example 1.
(Preparation of thermoplastic polymer particles for molding).
90 parts of the latex of a graft copolymer obtained by
emulsion polymerization (A) (solid content 30 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100
10 parts) while stirring. After adjusting the mixture (solid content
concentration 31 %) to 80°C, 50 parts of a 1.0 % calcium chloride
aqueous solution was dropped over 10 minutes while stirring. Then,
the mixture was heated to 90°C while stirring and thermally treated and
thermoplastic polymer particles for molding with an average particle size

15 of 1200 um were obtained. The evaluation results are shown in Table 2.

COMPARATIVE EXAMPLE 10
(Preparation of suspension polymer particles)
The suspension of a suspension polymer was prepared in the
20 same manner as in Example 4.
(Preparation of emulsion polymer)

Latex of a graft copolymer obtained by emulsion
polymerization (A) with a Vicat softening temperature of 75°C was
prepared in the same manner as in Example 1.

25  (Preparation of thermoplastic polymer particles for molding)
After adjusting 332 parts of the obtained suspension of a

suspension polymer (solid content 100 parts) to 50°C, 50 parts of a
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graft copolymer obtained by emulsion polymerization (A) (solid content
30 parts) were added (solid content concentration 28 %). Then, the
mixture was heated to 90°C while stirring and thermally treated and
5 thermoplastic polymer particles for molding with an average particle size

of 210 um were obtained. The evaluation results are shown in Table 2.

COMPARATIVE EXAMPLE 11
(Preparation of suspension polymer particles)
10 The suspension of a suspension polymer was prepared in the
same manner as in Example 4.
(Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
15  (Preparation of thermoplastic polymer particles for molding)
90 parts of the latex of a graft copolymer obtained by
emulsion polymerization (A) (solid content 30 parts) was added to 332
parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adding 150 parts of deionized water to the
20 mixture (solid content concentration 23 %), the mixture was adjusted to
S50°C and 100 parts of a 1.0 % calcium chloride aqueous solution was
dropped over 30 minutes while stirring. Then, the mixture was heated
to 90°C while stirring and thermally treated and thermoplastic polymer
particles for molding with an average particle size of 180 pum were

25 obtained. The evaluation results are shown in Table 2.
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150 parts of deionized water and 15 parts of a 3 % PVA aqueous solution
5 (GH-20: available from The Nippon Synthetic Chemical Industry Co.,
Ltd.) and the inside of the reaction vessel was replaced with nitrogen. A
mixed monomer comprising 25 parts of butyl acrylate, in which 0.5 part
of lauroyl peroxide and 0.5 part of benzoyl peroxide were dissolved, and
75 parts of methyl methacrylate was added thereto and the rotational
10  speed of the stirrer was adjusted so that the dispersion particle size of
the monomer became approximately 250 wm. Thereafter,
polymerization was completed by raising the temperature and heating
the mixture in steps at 60°C for 2 hours, 70°C for 2 hours, 80°C for 2
hours and 90°C for 1 hour to prepare a suspension of a suspension
15 polymer with a polymer solid content concentration of 38 %, glass
transition temperature of 72°C and polymer particle size of 150 pm.
(Preparation of emulsion polymer)
Latex of a graft copolymer obtained by emulsion
polymerization (A) was prepared in the same manner as in Example 1.
20  (Preparation of thermoplastic polymer particles for molding)
90 parts of the latex of a graft copolymer obtained by
emulsion polymerization (A) (solid content 30 parts) was added to 263
parts of the suspension of a suspension polymer (solid content 100
parts) while stirring. After adjusting the mixture (solid content
25 concentration 37 %) to 50°C, 50 parts of a 1.0 % calcium chloride

aqueous solution was dropped over 10 minutes while stirring. Then,

the mixture was heated to 90°C while stirring and thermally treated and
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of 250 um were obtained.
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s. s10%&'5( ) - Bresgut invengion waresiqund da<kavejgismall amount of fine particle
polymers in the polymer suspension and as a result, the filtration
properties of the suspension of polymer particles were found to be
extremely favorable and the filtration wastewater was found to be
transparent. Also, from Examples 1 to 11 and Comparative Examples 3

10 and 4 of the present invention, when the coating of the emulsion polymer
was less than 22 parts by weight based on 100 parts by weight of the
suspension polymer, fine particle polymers were found to remain in the
suspension of polymer particles, as the effect of improving filtration
properties was low and the filtration wastewater was clouded. From

15 Comparative Example 9, when the electrolytic aqueous solution was
added to the mixture of the suspension of a suspension polymer and the
emulsion polymer latex at a temperature higher than the Vicat softening
temperature of the emulsion polymer, an extremely large amount of fine
particle polymers were found to remain in the obtained suspension of

20 polymer particles. Furthermore, from Comparative Example 11, when
the suspension of the polymer mixture of the suspension polymer and
the emulsion polymer was contacted with the electrolytic aqueous
solution when the solid content concentration of polymer particles was
less than 25 %, filtration properties were found to become poor and

25 water content after dehydration was found to become high, as extremely

- small coagulates with a particle size of at most 50 um developed in the

polymer suspension after the electrolytic aqueous solution was added
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F.@o {% ()Exell\gn%]les 6 to 8 in which the emulsion polymer latex was recovered by

only the conventional coagulation process, the polymer particle
compositions of Examples 1 to 11 of the present invention were found to
have an extremely low water content after dehydration and to be able to
significantly reduce the amount of energy consumption when drying.
15 Also, the polymer particles of Comparative Example 5, in which 100
parts by weight of a suspension polymer were coated with at least 106'
parts by weight of an emulsion polymer, did not differ with Comparative
Examples 6 to 8, in which the emulsion polymer latex was recovered by
only the conventional coagulation process, with respect to the water
20 content after dehydration and therefore were not found to be superior in
terms of reducing dry load. Furthermore, from Comparative Example
10, when the suspension of a suspension polymer and the emulsion
polymer latex were mixed in the presence of the electrolytic aqueous
solution, fine particle polymers were found to remain in the obtained
25 suspension of polymer particles and also, the shape of the produced
polymer particles were distorted and the water content after dehydration

was found to become extremely high.
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5 Herein, Fig. 1 is a graph depicting the particle size
distribution of the suspension polymer particles and thermoplastic
polymer particles for molding obtained in Example 2 and the coagulated
particles of the emulsion polymer alone obtained in Comparative
Example 7.

10 In Fig. 1, (A) represents the particle size distribution of the
suspension polymer particles, (B) represents the particle size
distribution of the thermoplastic polymer particles for molding and (C)
represents the particle size distribution of the coagulated particles of the
emulsion polymer alone.

15 The average particle size of the suspension polymer particles
was 180 um, the average particle size of the thermoplastic polymer
particles for molding was 200 um and the average particle size of the
coagulated particles of the emulsion polymer alone was 132 wm.
Therefore, the particle size distribution of the thermoplastic polymer

20 particles for molding was found to shift approximately 20 um to the large
particle size side compared to the suspension polymer particles. Also,
in comparison to the suspension polymer particles, the thermoplastic
polymer particles for molding were found to have extremely few particles
with a particle size of at most 50 um, which cause filtration properties to

25 become poor.

The horizontal axis of Fig. 1 represents particle size

distribution (um) and the vertical axis represents frequency (%).
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10% & () - Ske 30%pé&héion Pa¥ahed%patticles Qi therioplastiS polymer particles
for molding obtained in Example 3. In Fig. 2, (a) represents the
suspension polymer particles and (b) represents the thermoplastic
5 polymer particles for molding. The surface of suspension polymer
particle 1 is coated with the emulsion polymer to obtain the
thermoplastic polymer particle for molding 2. Photography was
conducted by a scanning electron microscope (made by Hitachi, Ltd.,
S-800).
10
INDUSTRIAL APPLICABILITY
The process for preparing the polymer particles of the present
invention achieves a process for preparing which can solve all at once,
the problem of fine powder caused by suspension polymerization
15 process, the problem of reducing energy consumption when drying

caused by emulsion polymerization process and the problem of the

compounding process for processors.
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CLAIMS

1. A thermoplastic polymer particle for molding comprising
100 parts by weight of a suspension polymer particle having an average
5 particle size of 50 to 500 um which is coated with 22 to 100 parts by

weight of an emulsion polymer.

2. The thermoplastic polymer particle for molding of Claim 1,
wherein said emulsion polymer is 25 to 100 parts by weight.
10
3. The thermoplastic polymer particle for molding of Claim 1,

wherein said emulsion polymer is 30 to 100 parts by weight.

4. The thermoplastic polymer particle for molding of Claim 1,
15 wherein said suspension polymer particle comprises 30 to 100 % by
weight of (meth)acrylic ester and O to 70 % by weight of a vinyl monomer

copolymerizable therewith.

5. The thermoplastic polymer particle for molding of Claim 1,
20 wherein said emulsion polymer comprises
50 to 90 parts by weight of solid content of a rubber latex comprising 50
to 100 % by weight of acrylic ester, O to 40 % by weight of an aromatic
vinyl monomer, O to 10 % by weight of a vinyl monomer copolymerizable
therewith and O to 5 % by weight of a multifunctional monomer and
25 having a glass transition temperature of at most 0°C,
and 10 to 50 parts by weight of a monomer mixture;

said monomer mixture comprising 10 to 100 % by weight of methacrylic
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ester, 0 to 90 % by weight of an aromatic vinyl monomer, O to 25 % by
weight of a cyanized vinyl monomer and O to 20 % by weight of a vinyl

monomer copolymerizable therewith.

6. The thermoplastic polymer particle for molding of Claim 1,
wherein said emulsion polymer is a polymer obtained by
adding, in the presence of a polymer latex comprising 70 to 95 parts by
weight of a mixture comprising 50 to 95 % by weight of methyl
methacrylate, 5 to 50 % by weight of methacrylic ester having an alkyl
group of 2 to 8 carbon atoms and 0 to 20 % by weight of a vinyl monomer
copolymerizable therewith, 5 to 30 parts by weight of a mixture
comprising 20 to 80 % by weight of at least one monomer selected from
the group consisting of acrylic ester and methacrylic ester excluding
methyl methacrylate, 20 to 80 % by weight of methyl methacrylate and O
to 20 % by weight of a vinyl monomer copolymerizable therewith, so that
the total amount becomes 100 parts by weight; and

then graft polymerizing.

7. The thermoplastic polymer particle for molding of Claim 1,
wherein said emulsion polymer is an emulsion polymer having a 3 layer
structure prepared by
obtaining a 2 layer polymer latex by polymerizing 40 to 90 parts by
weight of a monomer mixture comprising 60 to 99.9 % by weight of alkyl
acrylate, 0 to 39.9 % by weight of a vinyl monomer copolymerizable
therewith and 0.1 to 5 % by weight of a crosslinkable monomer, in the
presence of 10 to 60 parts by weight of solid content of a polymer latex

obtained by polymerizing 40 to 99.99 % by weight of methyl
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methacrylate, O to 59.99 % by weight of a vinyl monomer

copolymerizable therewith and 0.01 to 10 % by weight of a crosslinkable

monomer; and

further polymerizing 11 to 67 parts by weight of a monomer mixture

5 comprising 60 to 100 % by weight of (meth)acrylic ester and O to 40 % by
weight of a vinyl monomer copolymerizable therewith, in the presence of

100 parts by weight of solid content of said obtained 2 layer polymer

latex.

10 8. A process for preparing a thermoplastic polymer particle
for molding which comprises
mixing a suspension comprising a suspension polymer having an
average particle size of 50 to 500 pum and an emulsion polymer latex in a
proportion of 22 to 100 parts by weight of an emulsion polymer based on
15 100 parts by weight of a suspension polymer particle;
adjusting solid content concentration of polymer particles within said
suspension of the polymer mixture to 25 to 35 % by weight,;
contacting said mixture with an electrolytic aqueous solution at the
Vicat softening temperature of said emulsion polymer or lower;
20 heating to said Vicat softening temperature or higher; and

recovering said polymer particles by solid-liquid separation.
9. The process for preparing a thermoplastic polymer particle
for molding of Claim 8, wherein said emulsion polymer is 25 to 100 parts

25 by weight.

10. The process for preparing a thermoplastic polymer
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5 particle for molding of Claim 8, wherein solid content concentration of
said polymer particles in said mixture comprising said suspension of a
suspension polymer and said emulsion polymer latex is 27 to 33 % by

weight.

10 12. The process for preparing a thermoplastic polymer
particle for molding of Claim 8, wherein said suspension polymer
particle comprises 30 to 100 % by weight of (meth)acrylic ester and O to

70 % by weight of a vinyl monomer copolymerizable therewith.

15 13. The process for preparing a thermoplastic polymer
particle for molding of Claim 8, wherein said emulsion polymer particle
is obtained by graft polymerizing
50 to 90 parts by weight of solid content of a rubber latex comprising 50
to 100 % by weight of (meth)acrylic ester, O to 40 % by weight an

20 aromatic vinyl monomer, O to 10 % by weight of a vinyl monomer
copolymerizable therewith and O to 5 % by weight of a multifunctional
monomer and having a glass transition temperature of at most 0°C, and
10 to 50 parts by weight of a monomer mixture comprising 10 to 100 %
by weight of methacrylic ester, O to 90 % by weight of an aromatic vinyl

25 monomer, O to 25 % by weight of a cyanized vinyl monomer and O to

20 % by weight of a vinyl monomer copolymerizable therewith.
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14. The process for preparing a thermoplastic polymer
particle for molding of Claim 8, wherein said emulsion polymer latex is a
polymer obtained by
emulsion polymerizing 70 to 95 parts by weight of a mixture comprising
50 to 95 % by weight of methyl methacrylate, 5 to 50 % by weight of
methacrylic ester having an alkyl group of 2 to 8 carbon atoms and O to
20 % by weight of a vinyl monomer copolymerizable therewith;
adding S to 30 parts by weight of a mixture comprising 20 to 80 % by
weight of at least one monomer selected from the group consisting of
acrylic ester and methacrylic ester excluding methyl methacrylate, 20 to
80 % by weight of methyl methacrylate and O to 20 % by weight of a vinyl
monomer copolymerizable therewith, so that the total amount becomes
100 parts by weight in the presence of said obtained polymer latex; and

then graft polymerizing.

15. The process for preparing a thermoplastic polymer
particle for molding of Claim 8,
wherein said emulsion polymer latex is an emulsion polymer having a 3
layer structure prepared by
obtaining a 2 layer polymer latex by polymerizing 40 to 90 parts by
weight of a monomer mixture comprising 60 to 99.9 % by weight of alkyl
acrylate, O to 39.9 % by weight of a vinyl monomer copolymerizable
therewith and 0.1 to 5 % by weight of a crosslinkable monomer, in the
presence of 10 to 60 parts by weight of solid content of a polymer latex
obtained by polymerizing 40 to 99.99 % by weight of methyl
methacrylate, 0 to 59.99 % by weight of a vinyl monomer

copolymerizable therewith and 0.01 to 10 % by weight of a crosslinkable
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monomer; and

further polymerizing 11 to 67 parts by weight of a monomer mixture
comprising 60 to 100 % by weight of (meth)acrylic ester and O to 40 % by
weight of a vinyl monomer copolymerizable therewith, in the presence of
100 parts by weight of solid content of said obtained 2 layer polymer

latex.

16. The process for preparing a thermoplastic polymer
particle for molding of Claim 8, wherein said electrolytic aqueous

solution is an aqueous solution of inorganic salt.



