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- 1 - DESCRI PTI ON METHOD FOR MANUFACTURI NG COAGULATED

PARTI CLES FROM LATEX PREPARED BY EMULSI ON

POLYMERI ZATI ON 5 TECHNI CAL FI ELD The present
invention relates to a nethod for manufacturing
coagul ated particles from | atexlprepared by emnul sion
pol yneri zation. In particular, the present invention
relates to a 10 net hod for nmanufacturing coagul at ed
pol ymer particles having REX/eRUFEQNer age particle
size of 50 to 500 vmfrom | atex prepared by emnul sion
pol yneri zati on. BACKGROUND ART i 5 Pol yners prepared by

odi £ AT ROR AR FACTURISK caGE e PaRicLES
hr eor o HER FREPRRES 5T (A Y AR on

resins, methyl nethacrylate resins, and polycarbonate
resins, by addition of small amounts of the pol yners.

20 Granul ating processeppCMNfALIgYRte | atices and
then recover the resultant coagulum are usually

required i ffher dgsrekent I €GOYEItig8S! |- aff. copol yners
fromlatices prepared by emul sion potggnerﬁozatigon%l%d for

graniRctnging coagskactaparstRRi fogan ;
only ‘the powder propertigs, such as pgﬁe?{%ﬁgbéféwe b)P%'inulsmn

dPrabinetieatan. fi e Parfiantdss| ehe Opt@idint FMePGFHS Selates to a
partjcle content, of recovered particles, but also

et VPt ymanufacsaritge atamntlateall Cholgsndte YAt AllE®Nhaving a
prolﬁgjéty and dryi_ntlg property. In general, a polyner
i YO DVACERET Pamtiele size off 30 to 500 pm from latex prepared by

emulsion polymerization.

BACKGROUND ART

Polymers prepared by emulsion polymerization are widely
used as resin modifiers improving the processability of hard plastics
and the quality of shaped products composed thereof, such as vinyl
chloride resins, styrene resins, methyl methacrylate resins, and
polycarbonate resins, by addition of small amounts of the polymers.

Granulating processes, which coagulate latices and then
recover the resultant coagulum, are usually required in order to

recover desired graft copolymers from latices prepared by emulsion

. polymerization. The granulating processes have significant effects on

not only the powder properties, such as particle size distribution, fine
particle content, and coarse particle content, of recovered particles, but
also productivity in after treatments such as dehydration property and

drying property. In general, a polymer is recovered in the form of
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particles froma polynmer |atex prepared by the

emul si on pol ynmerization by the follow ng procedure:

Water is added to the latex to adjust a polyner solid
content to 10 percent by weight or less, and then a

coagul ant is added to the resul2i-ng m xture at a
tenperature 5 sufficiently |ower than the softening
tenperature of the polynmer to form coagul ated pol ymer
pdAtiEiessiroRe Rt polymeer kdak tinepaned byr the smule@iregolyanerization

aﬁjérl E]zé\st Llhe,softeniqr;? ten"g'eratqre of the polynmer to
proultRe folowigg, progesiunencWalsgr detadtteat itngtlandatksyitogadjust a
In this way,.a powdered  polynmer is recovered. 10

HRRAY BT %?ﬁil% %ﬁ&@é’ést%aﬁ tRfEcent | niwight obt dess, @hyd then a
Si e powdered pol yper has no regul ar shape and

cgﬁ‘é glu%]éslﬁa ar%‘gée‘gngﬁnttggf IESHE B WHEKIUTE oabl @ temperature
fr ri t he.process or a working

cocaneehil, REHE B e, “5eBaGLE eretugere &8¢ pelymer to
(lkdp of energy is consunmed in.the | .
subggqég%@%:ts{lng gt e%r 1}%&%&36?'0 tHE i W&SEItng mixture is
coRhesd tofattlBgst ¢aH!dJ i reieles., (111

It is necessary to a%é&gu@gz%u%%ﬁ%qagﬁgﬁgﬁFW%IP’STéer o produce
t angleiraf, UoBlowsddl bl cd @b bl t he, soft enin
terrperg{ure of thg p%%mer %ué&a&ﬂ{/{flé'siljlni % ﬁtyl’g)? powdered
| pobmehinrédisrepedlynmeri zati on tenperature) and then

to performheat treatnent again at a higher

t enper at ur Howdues, 20iy @pUtdddBakNtHOMIRRE : i
efficiency. (1V) A large anount of water :i%yggggler?%r(l) Since
r Bericporgderesl quilytharobizantnd regul sBagl BEIECU¥ntins a large
wei ght, which is the solid content in typical

pBmAH ohting owden, OrpabbenfrebyentiyghdcurodukBES the process or

resulélﬁiéng in an increased |oad in waste water
t ? FEERE. SNVIFRRIBEST hecpane worsariceresegifadubagtngration. (1)
péoces es_such as_a gas-phase 25 coagul ation (for
& ag'FEFL CT QRO UM %@n%ruwe@@nqgm@dd]mﬂw\/submgqmm@hying step
Efﬁ‘gé te)%gln%'e see Patent Docunent 2) have been

eV&I'8ps. Mgk Ypftecomtenyipithaneniiing etamilated pacticles. (II1)
pftoqgsi%%egéaeryunt%atééé a%t ocra/ag%\igrrh nggvng'atlgr at a temperature
sufficiently lower than the softening temperature of the polymer
(usually, significantly lower than the polymerization temperature) and
then to perform heat treatment again at a higher temperature, thus
resulting in low energy efficiency. (IV) A large amount of water is used
for reducing the solid content from 30 to 40 percent by weight, which
is the solid content in typical polymerization, to 10 percent by weight
or less, resulting in an increased load in waste water treatment.
‘Therefore, various improved granulating processes such as a gas-phase
coagulation (for example, see Patent Document 1) and slow coagulation

(for example, see Patent Document 2) have been developed. In spite of

such intensive efforts, such processes are unsatisfactory even now with



3 respect to facility costs, energy savings, or the
reduction of waste water; hence, the devel opnent of
new granul ati ng processes has been desired.
Furthernore, a new granul ati ng process with a pol yner
coagul ant to i nprove such circunstances IS proposed
(for exanple, see Patent %nent 3). Inthis
process, granulation is perforned by adding an

ani oni ¢ polyacrylam de as a pol yner coagulant and an

? Qngfr}:tézf ait%?illflt)tf Cq_(%t% aéﬁérﬁrl %%ﬁﬁﬁgs géé et'?i[léhf‘é(?lfgtmn of waste

a\iza@rr h@ﬁceouyér%%% Iﬁ@n\‘. %f% w nWlét’i‘ngfpﬂo%Qé?es has been
am)unf of vvater so t at th content~i's 10

phrsteat by  wei ght or Iess |n order to prepare
sati sfactory coagul ated particles; hence, the process
i s unsati Fuathenpones b nespegranubatihg poackssh widht2 polymer
water treatment. In addition, since the granul ating
anicn LIBprope sushneiacwmisianaesa smoposed | (fonegample, see

ARG DY attn b Tt ne RIS PERCESE 5@%@% Yih is paelotmed by
HRERR ahoalicic Bty adhiahane 4 4 SESREEL S IE P and an
JRTEABICHATSR, #ljalgk Rraddnt, ﬁ(/eﬁﬁqp%%ﬁﬁhﬁ B3ty Hietization.

dheweveesht tlb@dcdyeo Th&Mhtexi Aftks tld g@'lj?‘i‘n@hzta%n is diluted with

enbodi ments di scl osed herein to provide a new

o g aaimmguntretfhaditbasionthithehé gollahicomtedydpt B@gsercent by
(). Alow content of fine powder having a

woeighi- avdesgdnpardecite picparofsdtesfactdyn cbagmlatetl particles;
|.ow energy consunption during drying due to a | qw
vRanse, d8RtRIRCESS (18| yysatifackyr wytherespednisy the load in waste

water treatment. In addition, since the granulating process can be
performed only at a relatively high temperature of 80°C or more
independently of the state of latex prepared by emulsion polymerization,
the process is also unsatisfactory with respect to energy consumption.
[Patent Document 1] JP 52-68285 A.

[Patent Document 2] JP 60-217224 A.

[Patent Document 3] JP 59-84922 A.

DISCLOSURE OF INVENTION
| To solve the above-described problems, it is an aim of the
'_embodiments disclosed herein to provide a new granulating
method having the following advantages: (I) A low content of fine
powder having a volume-average particle size of less than 50 um; (II)
low energy consumption during drying due to a low water conterit;

(IIT) high energy efficiency



4 due to a granul ating operation that can be perforned
inthe vicinity of the softening tenperature of the
polynmer (in the vicinity of the polynerization
tenperature); and (1V) the reduction in the load in
waste water treatnent due to the granulating
operation that can be perforngd at a solid content of
10 percent by weight or nore. In view of the
above-descri bed problens, the inventors have

dueaady drafubati @R dperatibudiles, ca el rinkdt iif FROWidifity of the
particles can be efficiently manufactured froma

softehing pemparatirby fethd pobymeel(ynrehé 2atimoy ofaberblygnerization
to the foll ow ng procedure:; A |latex prepared by

tersparatiuen); pod (¥ the fedndtsomanrthai loedl im veasipewiatér treatment
range of tenperature. Polyethylene oxide is added to

duen® the srapud ating; Qpﬁh@,logn@aitfc%@gsggff@mgad at a solid content

agul ant ,i s add to_cause phase separation of a
Ofﬁmﬁr&fﬂnimﬁ’ﬁé&ﬁg%mﬂ‘an aqueous phase. A coagul ant

coagul A1y 1B e, 2BV BeRCHREH prSHRIRET 1B, flyentors have
coh@fdidd %&té&?éi%“&u%ié@,e?ﬁﬁfE%mg%aﬂialﬂsésggﬁ&t%@eparticles can be

softening tenperature o | ymer or~ nore.
efficirseiguatnufactineddiideh os ldtexhgepeed BE eamilsich pblyierization
one aspect, there is provided a method for
acendui@ctar thng folbagingt prbgedurec! As lteom prepared by emulsion
repared, by enul si on polynerization, _conprising: step
polymesizatihiusis ngnaidatsgtheiat W e SPECHIC atréngpr ephr éeimperature.

PoRkur SRR SRR BTG o 8% PR B g Cpeccssry, o
oy BOARE o RPN S o
o A0S, Bhas e NBA0 7, Pt oI e g g
s SoPechaglpe Bl st ABLNTIS (GHperaure of he

readtiequagpRess; sasgension) i9fadjustdibroadd pefienig federature of

the polymer or more. Consequently, the disclosure has been accomplished.

In one aspect, there is provided a method for manufacturing
coagulated particles from a latex prepared by emulsion polymerization,
comprising: step (A) of adjusting the temperature of a latex prepared by
emulsion polymerization within the range of Tm + 15°C wherein Tm
represents the softening temperature of the polymer in the latex, the amount
of the latex being 100 parts by weight on a polymer solid basis; step (B) of
adding 0.03 to 3.0 parts by weight of polyethylene oxide while stirring;
step (C) of adding 0 to 1.5 parts by weight of a coagulant to cause

- phase separation of a polymer component from an aqueous phase; step
(D) of further adding 0.2 to 10



5 parts by weight of a coagulant to form an aqueous
suspensi on contai ning coagul ated polyner particles
havi ng a vol une-average particle size of 50 to 500 m
and step (E) of adjusting the tenperature of the
suspension to Tmor nore. A preferred enbodi nent

di scl osed herein relates to the nmethod described
above further including a step of adding 0.01 to 3.0
parts by weight of a nonionic surfactant other than

part§BHye l%tn%foléi 98% nﬁﬁ'ﬁ £ £ pﬁ{tﬁ@gﬁlg""?ggﬁ@s‘g%n containing

t he” pol r solid tent at | atest

coagubnteaf patignes pabclesdagdhan L 4K
siPhtcat patiines phReclosdagihan voRsmerdi BaghATRISTze of 50 to 500

preferre osed herein, "the netho

um;destsicpe(d) of adjusting tife tdmperdintt o€nhs sdspehsisado Tm or more.
herein is characterized in that the polynmer in the

| atex prepgaréfeyedmmbpdimepsidisddosedthamimaslates to the method
descihes] abRye: BTENS: SIS arvien eimaading O bitact dsparts by weight
of agfbBietie il uTBer 3806 T tiolyethARieSEXidR batsd on 490 parts by
weighibor e by AR SRig SR AL S8 BERGAE e, SReLIADE adding the

coachgar.ding to another preferred enbodi nent di scl osed
erein, the nethod described in any one of the

ermrbodi nEﬂtA‘zC@kbﬁﬁh%SRﬁ ahetleemn prefereb@reabodimedt idiséled herein,
the tenperature of the | atex prepared by emnul sion

the pocthoel ideactived snadpypsond of t thien eanbodangetsoididetobed herein is
10C wherein Tm represents the softening tenperature ]
chargetarieedyoly nhat Adsor pohgnen amotther Iptest eprensired by emulsion

enbodi nent di scl psed herein, the netho escribed in
~ Polyga?l%ﬁ%oahla@r?eveﬁl}wr%{@gedqamc §Hﬂ%@$ @?Qﬁstcso-S pm.
characterized in that a 0.01 to 10 percent by -6
wei ght aqueous sol ution of polyethyl ene oxide that has

a Vi scosi LXz@YR{iflZ%0 another preferred embodiment disclosed herein,
the method described in any one of the embodiments disclosed herein is
characterized in that the latex prepared by emulsion polymerization has a

polymer solid content of 10 to 35 percent by weight.

According to another preferred embodiment disclosed herein,
the method described in any one of the embodiments disclosed herein is
characterized in that the temperature of the latex prepared by emulsion
- polymerization is adjusted within the range of Tm + 10°C wherein Tm
represents the softening temperature of the polymer.

According to another preferred embodiment disclosed herein,
the method described in any one of the embodiments disclosed herein is

characterized in that a 0.01 to 10 percent by



nol ecul ar wei ght of 600,000 to 8,000,000 is added in
an anount of 0.05 to 2.0 parts by wei ght based on 100
parts by weight of the polyner on a solid basis.
According to another preferred enbodi nent disclosed
herein, the nmethod described in any one of the

enbodi nents di sclosed herein | s characterized in that
a 0.01 to 10 percent by meigh% aqueous solution of a
noni oni ¢ surfactant other than pol yethyl ene oxide is

wei T o S8R Lholusefidd SxACTIThAY b gdbity-average

mol&Qilaf \i’g?lﬁ-oﬁﬁ@@!(wm@o tSOOﬁg,?d(]}é is Bﬁgég rihesh %T@@%FB?@.OS to

di scl os herein, the mét Scri I'n any one o

2.0 phes abodiighnbased sl 496€dpahsay mvéigh@ barthetgoliyzee bh a solid
a

that the coagul ant is an aqueous solution of

basisonoval ent or dival ent inorganic salt and/or an
i norgani c acid. According to another preferred._ .
enbodi mentAeiageing éd an@ég@r prefemeedrenthadlitegdrdiselwsed herein,
cl os%d .herein.is

the BiRhaas prorhed it AaY SRE :tﬁﬁe@m sdémepie shipelgsgg herein is
charfs AT iy SR TP YA T BB 5 Pl VBT Bn ot &
noniEE Sy S 5 pE AL 8540 SOOI fy M ihount of
.05, SRIEHE bl SnRAD e BB 3AE e on
solidbbagismul ti-functional npnoner to form a rubber | atex

having a glass transition tenperature of OC or |ess;

and then ghefordipgl yioer amethem preféfredo @mbpahiteenty disclosed

wei ght, on a _sqolid _basis, of the rubber latex with 5
herein, gbe paatbodydeggriped om anyo e oinilke wabedimegits rdjsclosed
nereh B 855 o B T ool o S gion of
mondvAént or divalent inorganic salt and/or an inorganic acid.

According to another preferred embodiment disclosed
herein, the method described in any one of the embodiments disclosed
herein is characterized in that the polymer latex prepared by emulsion
polymerization is prepared by polymerization of 50 to 100 percent by weight
of an acrylic acid ester, 0 to 40 percent by weight of an aromatic vinyl
monomer, 0 to 10 percent by weight of a vinyl monomer copolymerizable
with the acrylic acid ester and the aromatic vinyl monomer, and 0 to 5
percent by weight of a multi-functional monomer to form a rubber latex
having a glass transition temperature of 0°C or less; and then graft
polymerization of 50 to 95 parts by weight, on a solid basis, of the rubber
latex with 5 to 50 parts by weight of a monomer mixture containing 10 to

100 percent by weight of a



nmononer, O to 25 percent by weight of a vinyl cyanide
mononer, and 0 to 20 percent by weight of a vinyl
nononer copol ynerizable with the nethacrylic acid
ester, the aromatic vinyl nononer, and the vinyl
cyani de nononer. According to another preferred
enbodi nent di scl osed herein, Bhe met hod described in
any one of the enbodi nents discl osed herein is
characterized in that the polynmer |atex prepared by

metﬁg}:ﬁlﬁi@ Bcid UYEE' O é@)t 't‘ﬁﬁ ggf‘céﬁte B?L%l%? 3#? lalé'f Qla[bmatic vinyl

pol'yreri zati on of 0 parts

HOMMEHr® t6 OF perddi BP wéighb ot ¢RI '
rethyl et hgcryl at@? 5 £0 50 pggg%nfyagi;iﬁ S’E?SH?‘%?L and 0 to

20 perdanr plyi ovaighd est er vimyl ngonan{e?. Sopbkymegizabic with the
0 to 20 percent by weight of a vinyl nononer ]
metbagoyligencixhtsden tthet heomsthy | vimatl havoyd ater, aamid t e vinyl
met hacrylic acid ester; and then polynerizing, in the

CYapies dneROBIChe resul ting polymer latex, 5 to 40

R S T35 s,
e S 0 ! S PR B i
char8&Re{zddann mefiwm! @Eéh?gyrﬁ&? , 138g 0 Z[%I&pé%ﬂerﬁgﬂéeﬁ‘l\ﬁlsion

wel ght of a vinyl non copol ymer i W'th

polyhreaeiogisprepmed. by bentloicd eHeation &F BDUW0RSS parts b
P beirng 1001§|Sgrts by V\}Itéi ght . Acggf%rinng tao1 anot her parts by

weightebfra enlixtube dioremtinidig dbsed9hepercentt bg wetghodf methyl
described in _any one of the enbodi nents di scl osed _

methagrylate, $ teHd pereentzby waighiaof ahmepmgrybic acitdester having
prepared by enul sjon ol ynerization, i s prepared by

a Cogoplkadr 2508, a0 40 85 n@@epéﬁtséﬁvexght @i ghyimfl monomer

copdihgisRBe i 8% SHRERDL UL el o BBkt acia
ester; A fHlen @?Iﬁg%ﬁrggrfﬁgéﬁr%geﬁ%eb& Al FO%1ARE FNSmer latex,
5 to 40 parts by weight of a mixture containing 20 to 80 percent by weight
of methyl methacrylate, 20 to 80 percent by weight of at least one
monomer selected from acrylic acid esters and methacrylic acid esters
other than methyl methacrylate, and 0 to 20 percent by weight of a
vinyl monomer copolymerizable with the foregoing monomers, the total
of the two mixtures being 100 parts by weight.

According to another preferred embodiment disclosed herein, the
method described in any one of the embodiments disclosed herein is
characterized in that the polymer latex prepared by emulsion
polymerization is prepared by polymerization of 50 to 100 percent by
weight of butadiene, 0 to 40 percent by weight of an aromatic vinyl

monomer, 0 to 10 percent by weight of a vinyl monomer



5 percent by weight of a nulti-functional nononer to
forma rubber [atex having a glass transition
tenperature of OC or less; and then graft
pol ymeri zation of 50 to 95 parts by weight, on a solid
basis, of the rubber Ilatex with 5 to 50 parts by
wei ght of a nononmer m xture containing 10 to 100
percent by weight of a nmethacrylic acid ester, 0 to 90
percent by weight of an aropggic vinyl nmononer, O to
25 percent by weight of a vinyl cyanide nononer, and
O to 20 percent by weight of a vinyl nononer
copol yrmeri zable with the nethacrylic acid ester, the
copvlgmesriablée nyith badiete aaddhehgromaye vfiﬁ?hnﬁﬁlomer, and 0 to
nmononer. The discl osed nethod for manufacturing
5 peveanil by eveighdraf & lmealti+fonctiahek npsemaee do bfpremal mibtdrer latex
pol yneri zation provides a granul.ating operation
hawiagi ag ass fisansifiong tesapsratwe of f 03Cs arodgss; eandi then graft

PR ) Bk S o5 SR T e

anEATE Y SRR A SRt 8,1 e e bt 10 o
O BEHER ! b B S ENRLYIELLIE ST 49D B by weigh

of at aldthh¥icOfinkNenSRGHRR OQOtﬁrgng@rﬂrtsz Weigﬁﬁow Mﬁgl cyanide

(inthe vicinity of the polyherizati‘on te&nperatur
moaothdr] Vand r@duot i2(h iperé¢aad by wasipht Walfera wieglt "Bi¥nomer
due to the granulating operation that can be perfornmed
copmlymesidabde sath ethe omelhagedoenacidy asteghther arematic vinyl

BEST MODE FOR . CARRYI NG OUT THE I NVENTION I n the
moppaKEnand fheitingh cypaldaBonsanei.cles in a | atex
prepared by enul si on pol ynerizati on are not

parti cul arl Yhei nilisefbsedd amthodneforof nidhegeciirhar @dagulated
by the follow ng procedures are preferably - 9

partigisoyfednt okatexeprepared rsntémodsiohe lpwbymietjzaity nprovides a
| at ex prepared by polynerization of 50 to 100 percent )
grapylatng epeoition }erygitéea‘r&ﬂh)wmg excellent effects compared with
conventional granulating processes such as salting-out techniques: (I) A low
content of fine powder having a volume-average particle size of less 50 pum;
(IT) low energy-consumption during drying due to a low water content; (III)
high energy efficiency due to a granulating operation that can be performed
in the vicinity of the softening temperature of the polymer (in the vicinity of
the polymerization temperature); and (IV) a reduction in load in waste water
treatment due to the granulating operation that can be performed at a solid

content of 10 percent by weight or more.

BEST MODE FOR CARRYING OUT THE INVENTION
In the present invention, polymer particles in a latex
prepared by emulsion polymerization are not particularly limited and any

ones of those prepared by the following procedures are preferably
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ester, O to 40 percent by weight of an aromatic vinyl
mononer, O to 10 percent by weight of a vinyl nononer

copol ynmeri zable with the acrylic 5 acid ester and the
aromatic vinyl nonomer, and O to 5 percent by weight

of a multi-functional nononer .te@ forma rubber |atex

having a glass transition tenperature of 0OC or |ess,

and then graft polynerization of 50 to 95 parts by
weingployednfar st irdabesi mientfortdie betdwpber) P@Ifgﬂex"\'ilé.ﬂ%x5prepared

to 50 parts_ by weight of a nonomer m xture

coit wolymgrization vdBPetocdfO peroetgbly ofight of an acrylic acid

nmet hac:{il ic acid ester, 0 to 90 percent by weight of

afSo ke ¢Q payteniohy meeigho of arp Sremmtentiry meebgldr, 0 to 10

of a vi n¥)l cyani de_nononer, and O to 20 percent by

WA REN b PYaWelgHy ol AorBik merpwicy momotuislesizsitis wikle the acrylic

nmet hacrylic a&i&fﬁster, the_ aromatic vinyl nononer,

afd" heesvt@{rﬁ‘}? cYihiddemaiio ianyl eynesieyneand L | tat Sx percent by

p by _enmul sion .pol yneri zation of 60 to 95 parts )

b&? e&éﬁg‘%{ o S?QEI‘EWFHBEE‘ SRPBPRIS glostprig cosupbet datexphaving a
' hyl acryl ate 0.0 50 percent hy

&%?%ﬁ g%alg@hn@ aE‘%@&’?Eaé%ﬁed gk Z)r haVi ﬁ@s%t cong’ then graft

a a , I t by. weight of a.yinyl

TonrmarRHEorof 4 18 45 S il Sheanaedlid sbis, of the

apdbbbhe RRegeiidrry!isc [ ter, t hen .

pol yner i zation of ,yiﬂr? tsﬁ)g I%rrgg‘ée ewg 4 Eg ? HRRgGF muxture

Pobi tEhihAtIEX to T OPpELRAr bPAt it 84

cont ai ni1 n% 20 Ct)o SOPDGrﬁnﬁfg@%gE?.%gﬁlﬁ?ﬁ)ﬁ& b ester, 0 to

ne0hpercenatte; w2l 0oBan RRELAE By WRIHEmeF, Qttohﬁﬂercent by

one nononer selected fromacrylic acid esters a

nistehglet pf Acviayi dyesids snohbeier! had 0BbMH percent by weight of a
met hacrylate, and 25 0 to 20 percent by weight of "a

vl mmomeer coymly memrizddie ewiht hhe hgethabeded Nehid ester, the
nmononers, the total anobunt of the two m xtures being

180°mg4iq ¥igy mengmeer, cand 3hePoinyletyanidexmphepae {2PPolymer
D et ey ROV e TR MOt o Ao e e by weich

; parts by weight
of a mixture containing 50 to 95 percent by weight of methyl
methacrylate, 5 to 50 percent by weight of a methacrylic acid ester
having a Czs alkyl group, and 0 to 20 percent by weight of a vinyl
monomer copolymerizable with the methyl methacrylate and the
methacrylic acid ester, and then polymerization of, in the presence of
the resulting polymer latex, 5 to 40 parts by Weight of a mixture
containing 20 tq 80 percent by weight of methyl methacrylate, 20 to 80
percent by weight of at least one monomer selected from acrylic acid
esters and methacrylic acid esters other than methyl methacrylate, and
0 to 20 percent by weight of a vinyl monomer copolymefizable with the

foregoing monomers, the total amount of the two mixtures being 100

parts by weight; or (3) Polymer latex prepared by polymerization of 50
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aromatic vinyl nmononmer, O to 10 percent by weight of a

vi nyl nonomer copol yneri zable with butadi ene and the
aromatic vinyl nmononmer, and O to 5 percent by weight

of a multi-functional nmonomer to forma 5 rubber [|atex
having a glass transition tenpgpature of OC or |ess,

and then graft polynerization of 50 to 95 parts by

wei ght, on a solid basis, of the rubber latex with 5

t to SDPpetrsedy byaigibht off BufRNeAB! 04t RercENHY §

10 to 100 percent by weight of a net hacr)}%irg acl g‘_%{éqlt of an
earematlr vimyl¥onensanto by 1\@egsme_rgfb3aw&gwaf_ hGriMyD¥onomer
mononer, 0 to 25 percent by 10 weight of a vinyl
cganpenevipabie with butadiqges eent thy asehghic ofnyd MoWmer, and
mpnomer copol yneri zable with the nmethacrylic acid

ebt &9 | S tprrcgndnby i weightngf aonoriesfuranidrisbemeinoyher to form a
C\E/aﬁibde monomer, Typical processes for manufacturing
stdRPEBIgRs haxmg & glessi ransiticr deprmpatect: bf 0°C or less, and
enul si oggpol %,rreri,zat,i on according to the above- 15

dedr el BrutreriFadon of 9@ toHS reatsiibycweighd, pn a solid basis,
defay L | but are.not. limted to, JP 2-269755 A and

Jgf g“i f%'%’ib‘r“f ate, 3’1&)(@% rslapa@fﬁ%bﬁéwﬁgbb@f édmenamer mixture
p (3 ar referab used for. the
r‘é‘g{ggﬂﬂﬁét@%%%aé?o? %Ptgﬁf{*ﬁe&@é 911 éme#ba%ib@ geadgster, O to
Whdehdtcl uad 1ty nodifiec for thernoplastjc

resieﬂﬁs 02%%23 n ee%pl'?ce@s t?gg?n%té? Vol Hopomper, §f to 25 percent by

RO 50a Wil Lad @ iliEinb it BV BRE BT H3h?%f a viny!

recovered accor ing to t

| BMATSheR cofoWaMeFiza PR ¥AB tIR& Eﬁ%t?rloa%?}éh@ alcg‘Tf %étqro thg gromatic

prepared by enul sion polyneriza ccor

piest mhohomMaH b e{eviil dyamia@%éﬁoﬁﬁ?.

above-nenti oned. For exanple, polyner particles in

| at ex pr epdypitadprobeseo o id ratdceiirite Qi@ i)_oly er particles
conposition~ princCi paﬂ y

pol ymeri zation of a nonomer _
umi;ams pfeparddebs teronksise! sl akrizaB BecbRlihgWd the above-
nmononer groups nmay be used alone or as a m xtureé.
ElesgIi gfrochdured 11) to (3) are disclosed in detail in, but are not

limited to, JP 2-269755 A and JP 8-217817 A.

The polymer particles prepared by the procedures (1) to (3)
are preferably used for the reason that such polymer particles, which
have been widely used as a quality modifier for thermoplastic resins
can express their various effects of improving quality even when the
polymer particles are recovered according to the method of the present
invention. However, polymer particles in latex prepared by emulsion
polymerization according to the present invention are not limited to the
above-mentioned. For example, polymer particles in latex prepared by
copolymerization or graft polymerization of a monomer composition
principally composed of at least one selected from the following

monomer groups may be used alone or as a mixture. Examples of the
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nmonomer groups include (1) al kyl acryl ates contai ni ng
an al kyl group having up to 10 carbon atons, for
exanpl e, nethyl acrylate, ethyl acrylate, butyl
acrylate, and 2-ethyl hexyl acrylate; (2) alKkyl

nmet hacryl ates contai ning an al kyl . group having up to
10 carbon atons, 5 for exanple, nethyl nethacryl ate,
et hyl methacrylate, butyl nethacrylate, and

2-mohpiiexgtouss fackudal B; alkg) atrPtedrRRRA1SiNaASalkyl group
styrene, a-nethylstyrene, nonochl orostyrene, and

difgtingoepy tent) ¢aborviatpingafdioxyhiplacimstigchcAgate, ethyl
acrylic acid and nmethacrylic acid; (5) vinyl cyanides
s@eEyRdeacriyutyhi tadiydatend amtiha@rethythdxyll eactAhteti nyd)  alkyl
10 halides such as_vinyl chloride, vinyl bromde, and
cirethasralates containipg anedkal groyshaaimkengs ts déhcabon atoms,
et.hyl ene, pEoperne, but yl ene, butadi ene, and

i $¥butFEReIC,anaetyl umathagndetanalethphomeethauytates  butyl

o sfthantElates mhef Bop unubgrycatethacdartictd) el arenes such as
tg%laegjtehyl_ene II col dinmethacryl ate, divinyl benzene,
1 SR | ST IR RRE, yhoRaChiPRaS WsEyfeAnda figidpEastyrene; (4)
t linmted.to, . )
PSR EEDI R Al 0% 13, 504 o st scit: 5
g . . . i oal | si o '
boiSIC cPRhIddS Sugh 36 (i S0 Shethacrvionirily (6) viny!
t 1 b f | e, .
R BB yihy! BRI, AP RSOl bt HIoF SRR (7) viny
Lat . . , . -
atetatp] ¢RpEBELANS 8hSLE rétH?%*ﬁé—{E; f@@?ﬁ%,&‘ﬁg%@?w tlladiene,

the present invention prefe

| it dsolastyions; @n@n(gqbhﬂ@ltti-f@ﬁcﬂwﬁapflﬁ%%iméﬁves'itdgpfhs allyl

is achieved, a solid content of 10 to 35 percent

wenefiacryiate, pialtydr phttyalate,t @i/ 108fGRMatY MEh88thylene glycol
Wien the | atex 25 prepared by enul sion pol ynerization
hdémgthatiydatontentetiyleass gyw) didephacsnatd)y divinylbenzene,

wei ght, a large anount of water is needed to reduce
t pad glyridyl goathanrylatem 30 to 40 percent by wei ght,
which is the solid

he polymer particles preferably have, but are not limited to,
a volume-average particle size of 0.05 to 0.5 um, which is the particle
size in typical emulsion polymerization. The volume-average particle
size of the polymer particles can be measured by, for example,
MICROTRAC UPA (manufactured by NIKKISO CO., LTD.)).

Latex prepared by emulsion polymerization according to the
present invention preferably has, but is not limited as long as an object
of the present invention is achieved, a solid content of 10 to 35 percent
by weight, more preferably 12 to 30 percent by weight. When the latex
prepared by emulsion polymerization has a solid content of less than

10 percent by weight, a large amount of water is needed to reduce the

solid content from 30 to 40 percent by weight, which is the solid
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- 12 content in typical emulsion polynerization, to

10 percent by weight or |less, thus increasing the

| oad in waste water treatnment. On the other hand,

when the | atex prepared by enul sion polynerization has

a solid content of nore than 35 percent by weight,

the viscosity of the system5 may be extrenely

i ncreased by addition of polyethyl ene oxide to
peSsteddeinstypichD @ndRlbidh PalgnRelaldn® a0 dhdrent ieweight or
The solid content of the latex may be neasured by

pleas| NPUL. incge@dingatiex 1odd anhehst at€oBxetiedt. dOyethe other
at 120C for 3 hours to evaporate water and then

chhaod| athery thieclasexk ipdepantcd ity emulbion poBméripatibhéhas a solid
wei ghts of latex 10 before drying and dried pol yner.

| pomtentpofegmre thare@S parcdriteby evgighht Ureevisicoby e the system
prepared by emul sion polynerization is preferably )
atjasstle’l extramely hénewagedofby mdditisg, ofopelmtbylargblgride to
Tin 10C wth respect. to the softenin tenperature,,

( REGBPASFETINg @nsh PEFInG ORsratipny a@tdg theeliks) yifeg solig content

5008 e By B S SREGEL 8, Blof B o ot
R B AT L L LA an e
BRSAAE r  De hbh HNAALP ot e

pekmrd@?ﬁ%%d 8rf20f olyhal (Tin + 15)C 20 because the

cont ent oarse par "having a particle size

signifi _CanIﬁYtheﬁf@éé'ﬁﬁgirf\feﬁ'ﬁcH‘etkﬁi:eﬁiirﬁﬁgré’t%{ﬂ:i & Butsk fzgﬁ'epared

may be increased. The term"sdftening tenperature o

PBY Vel sioRapslyant AFRE0AL 14 ?r@ﬂeraﬁﬁi 881 #MtcAANROYS the range of
suspensi on cont'ai ni ng coagul ated pol yner particles

pTaducdd Oy raoselprelgra0ily Technigue d'.rﬁ:hhﬁé%ﬁ@tsﬁdﬁﬂle softening
that the water 25 content of the coagul ated pol yner

ptempetratiref (tereirwftdig ateférredt toeas "Ten") f téie beBshed It is not

percent by weight |ower than that of the coagul ated
desirable that the temperature of latex prepared by emulsion
polymerization is less than (Tm - 15)°C because the content of
coagulated particles having a particle size of less than 50 pm may be
increased. On the other hand, it is not desirable that the temperature
of latex prepared by emulsion polymerization is more than (Tm + 15)°C
because the content of -cdarse' particles having a particle size
significantly deviating from the desired particle size may be increased.
The term "softening temperature of polymer" means a temperature at
which an aqueous suspension containing coagulated polymer particles
produced by a salting-out technique is heated such that the water
content of the coagulated polymer particles after the heat treatment is

by at least 5 percent by weight lower than that of the coagulated

polymer particles before the heat treatment. The softening
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pol ymer particles before the heat treatnent. The
softening 13 tenperature of a polyner according to
the present invention is neasured as foll ows:
D alysis tubes are filled with a | atex prepared by
enmul si on pol yneri zation, and bagih. ends of each of the
dialysis tubes are tied. The dialysis tubes are
i mrersed in an aqueous solution 5 containing 5 percent
byemgpaghtucd ofl&i polyeheor 18 Rling0¢of ®he S phOMHt hention is
form tubul ar coagul a conpl etely coagul ated. The
r esedsirnyl vshiollaws: ddiadydia witeshesd Glletdnwitdl aVBt®! prépared by
the range of 30C to 99C with an increment of 5C for
10mitlsieR spolpandrizsgtiatheandbhbth ermhygof @akbhabethe afialysis tubes
each tenperature is dried in a hot-air convection
d@yer tied. evilpordialysis twdiesr arghienmedreed conteantagpfecesc ksolution
t ubul ar .coqéyul umis_ determ ned from the weights of

r

t FADEEBUPErS RsagemuRY vesighs afealdiymnehlenidleagit 80°CHer 5 hours
O i b AR (el et et Bt et tubular
VEPBRbIF L oleh HESPPaREEanyof repipeot pBTE3om0 R with an
tbgﬁn(%ger?%%ﬁuf g!ﬁ ﬁ% I’orrg?b tqﬁgﬁﬂtq%/ gﬁe;c%e %f tgcﬁgt n g;:c%gig[]l?a heated
B S PASIGE ThHRASB R i aporece

otvadBr. W%eﬁ%ﬂé&%ﬁa&??&éﬁ%ﬁf%n&% determined from

exanpl e, a powder. In genera

Ptihy et bighes eo % &l ubliLaR cBAPER, %@fb‘%&rgge ;c%f_}gfé%zand after the

preferable due to its easy Operation.

pdtyietghy| Anecompedetureofost A8 Be8E erallMeRaShy BYhidts the water
not limted to, a concentration of 0.01 to ¥LO percen

bgomsghof themolyhercoaatsies aifton té K8 BAUEAERT is decreased

solution is less than 0.01 percent by weight, a large
ahp At least Bhpermpmddips walglsolawénthas thee @EdhepdyARIT particles

to add a predeterm ned amount of
before the heat treatment is defined as the softening temperature (Tm)

of the polymer.

In the present invention, polyethylene oxide may be added
to the latex prepared by emulsion polymerization in the form of an
aqueous solution or in a neat form, for example, a powder. In general,
addition of polyethylene oxide in an aqueous solution form is
preferable due to its easy operation. The aqueous polyethylene oxide
solution preferably has, but is not limited to, a concentration of 0.01 to
10 percent by weight. When the concentration éf the aqueous solution
is less than 0.01 percent by weight, a large amount of the aqueous
solution is needed in order to add a predetermined amount of
polyethylene oxide. On the contrary, when the concentration of the

aqueous solution is more than 10 percent by Wéight, it tends to be
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pol yet hyl ene oxide. On the contrary, when the

concentration of the aqueous solution is nore than 10
percent by weight, it tends to be 14 difficult to

handl e because of the high viscosity of the aqueous

pol yet hyl ene oxi de sol uti on. Pghyet hyl ene oxi de used

in the present invention preferably has, but is not

limted to, a viscosity-average nol ecul ar weight of 5
600{fea0t t to 8h8AAIDMkcaTIce ¢fF aher ahby 1iR8Qit00Q st

5, 000, 000. When the viscosi ty-average rmsi%ggb a(rg)fvvegtln(?ghtalqueous
i polesthyldram o8l S6lMticaven i f  pol yethyl ene oxide is

added to a | atex prepared by enul sion polynerization,

a floccul atRdysttalene oxide Usmdmiad thehsreebat énvafition preferably
ogjﬁect of . the present invention sonetinmes cannot be
alifevilt ion noieliptited tho Aamibcomttgmtdrage molecular weight of

Vi_SCO0Sj.1.y- average nol ecul ar weight is nore than

8,6§ @5@@020 %MC&DQ%@@V@ regiepabbx i i30RB000 e FRRROAY; When
addi ti.on of ol yet hyl ene oxide to the | atex prepared

b %%F%?W'&&eﬁ%%ﬁ i%afq%ﬂaf dveighdcisudrsssthani 60L00Q0, even if

| ated state of

'RBLEPRLE GO ol afdidpdiy i 8t prenrsars by emulsion
SRy B NG SRR S0 S NS cvgtion o
i S U BB 75 05 I, e
thang, t {erbefiy eviQéBéiE‘}b—:%éF? e gﬁ{gl%ﬁﬂia% %getld%F eilggemore than

vi scosity-average nol e [ pol y

0800, 0D OYeE R Neskityh rAalenE eék‘?tgéﬂle\éftnihc%a%ﬁqlgbtﬂz %%diﬁon of

Pol yet hyl ene oxi des used in the pres i nve

ppelyethplencpokivieesd the tRRUPHS AR BY B iG) %o%%?ization to

units produced by polynerization of” ethylene”o

apeealnde wtirifg enexaripirg oE_eﬂﬂ@ﬁlelq{heté}%h dfocculated state of
et hyl ene oxi de adducts of higher al cohols, ethy?ene

okeitere raenered hyf emivtyiophpolyiseriesHyhe ieeaxd Bestd@89§Which the
oéisz:géittgf/ O%Ctlhgss’ystem 1s increased by cross-linking the particles in the
latex with the molecular chain of polyethylene oxide and the viscosity
of the system is increased at least two times that before polyethylene
oxide is added. The viscosity-average molecular weight of polyethylene
oxide is measured with a benzene solvent at 20°C.

Polyethylene oxides used in the present invention are
preferably polymeric compounds having ethylene oxide units produced
by polymerization of ethylene oxide, and include, for example,
polyethylene oxide, ethylene oxide adducts of higher alcohols, ethylene
oxide adducts of alkylphenols, ethylene oxide adducts of fatty acids,
ethylene oxide adducts of fatty acid esters with polyvalent alcohols,
ethylene oxide adducts of higher alkylamines, ethylene oxide adducts

of fatty acid amides, ethylene oxide adducts of oils and fats, and



10

15

20

25

25 et hyl ene oxi de adducts of fatty acid esters wth
pol yval ent al cohols, ethylene oxide adducts of higher
al kyl am nes, ethyl ene oxi de adducts of fatty acid
am des, ethyl ene oxide adducts of oils and fats, and
15 - ethyl ene oxi de adducts of jpol ypropyl ene gl ycol s.
Oper ati ons for addi ng pol yet hyl ene oxi de incl ude, but
are not limted to, a single step addition, a
steghylese axddietddiuctyof ol pﬁ eafdgédlison of a
predet erm ned anmount of polyethylene oxide 5 to a
| at ex. The Qpouationd fooladdihgl poyethtylidecadgdirit igclude, but are
preferably 0.03 to 3.0 parts by weight (300 to 30, 000
ppit, lipitedpriet elaabﬂslylglb OStdpp additant,s dyswepwise bak#don, or
on 100 parts by weig on a solid basis, of the
SPRFEIGIR Hobw%mm)mdmemluwrbﬂmaunbmf polgethydane oxide

of 10, pol yet hyl ene oxide in an anount of |ess than

018# B4FX by weight tends to make it difficult to

cause phaseF separ at i on of thtj’gfl occul ated _pol yne
conponent f gt ob relpsvdene wxide wekdash i preferablyOOS

et Q| Bar§of e B o300 il spdfe amsiarainbs 0,05 to 2
"ot Ve A AL, S B b e, o e
EJ%I}%EEHM rc‘ﬁaﬂ%&l y%gzhyleﬁﬂﬁls?&d &%g}edré%aﬁtegﬁ?;]? | ug%@cgtlon of

3.0 parts yvvmght as no
OpoRydtBRRHObxIde F1RBEHSUNY %Hé #hhfp. qﬂ)ﬁ@%ﬁg %Iat tends

i S undesirabl e because the pro uctlon cos

t ber mdice rie difeuli cantcadidel granGe s\édp*akgﬁgﬁp‘%ﬁt thé. hp&mated

effects of reducing 20 water “content "an I ne parti
c polyantr comppsRen Witdinvde dliddhid Bhade Oapdl §8bBY uent addition

- wei ght of polyethylene oxide is added. In the présent

i of encomgylaatiteadilyl fireds sbat<se parmeredRfin ¢ forst case, the

conmponents, i.e., polymer particles prepared by

cRiiftamnbecomes a mass; hence, an object of the present invention
sometimes cannot be achieved. On the other hand, when the amount
of polyethylene oxide added is more than 3.0 parts by weight, it has no
significant influence on a behavior in subsequent granulation.
However, it is undgsirable because the production cost is high and
there is no significant difference with respect to the effects of reducing
water content and ﬁﬁe particle content compared with when 0.03 to
3.0 parts by weight of polyethylene oxide is added.

In the present invention, a flocculated state composed of
three components, ie., polymer particles prepared by emulsion
polymerization, polyethylene oxide, and water is formed during or after
the addition of polyethylene oxide to latex prepared by emulsion

polymerization. Maintaining stirring at the same temperature or

adding O to 1. S parts by weight of a coagulant (C) induces separation of
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pol ymeri zation, polyethyl ene oxide, and water is
formed during or after 25 the addition of polyethylene
oxide to | atex prepared by emrmul sion polynerization.
Mai ntai ning stirring at the sanme tenperature or

adding O to 1.5 parts by wei ghtjgof a coagul ant (C)

i nduces separation of 16 water fromthe fl occul ated
pol ymer conponent to cause phase separation of the

f mexten| dicadl pidley NBScAARPEDE Bolfiem BrASRAHS toPN@S8se ph
By further adding 0.2 to 10?)%a3fts by wei ght of a © phase

c sapataon (6 , thewdloeculstetiu poliehes epanpod@ntt B "8n aqueous
fl occul ated pol ymer conponent to 5 form an aqueous

sibpsasi By feother adding Gagubat @ hapes Hyeweipdittdfch @dagulant (D),
finally. In the present invention, the anount of
cB@der dantfurdyengdparatedr frospaheat flogrudatet pbiyanet kemponent to
floccul ated pol ynmer conponent to cause phase
S gﬂ’é’f" Al GHIR O H SUSPsasta tcod tpbhiyigecoagmipded molymem particles
fNEle ter 10 phase is preferably O to 1.5 parts by

f > The formation of the phase separation depends

on the vol saverage particle sjze of latex prepared
by emul si o By BAdnBRICRE, the penoHet & coagulant (C) added

j i f 1 t.0.2to 1.5
Bgﬁ %&%@ra\/\tgﬂll% ﬁz&ré)tgf' Q‘{%xgnbgerd &I:ﬂ%gﬁ@t%%ow?ﬁ gc(p? e>nt 1o cause
s A YL EAR B 5,268 B SR e
t j . h |
Fﬁsgﬁ% iai‘gn P@ﬁ(ﬁégﬁg {ﬁ{t@ :)?'@c )é)gég%j gﬁftj V%%ghg d S’Iéﬁ(re eﬁ%ﬁq&tlon of the
f phEke GeparatideOHEpeHE R IS itRB &ﬂﬁh?é—%g@%?%é; gagtéicle size pf latex

coagul ated polynmer™ particles fromt parat’é

spetearel] beefhdend Wiﬁ%ﬁ.%ﬁ&ow@gﬁggmégé particle

aqueous phase is preferably 0.2 to 10 par
weizg hif. 0. Anpanon ¢ s fateaaguioan 1(Dpaaesieg v@éifgﬁ%%f thlabagulant
e

0.2 part by weight is undesirablé because
sitbsisqpraferaldfryatidad.nFoopevahims-dverage particle size of 0.1 um or
more, about 0 to 1.0 part by weight of the coagulant (C) is preferably
added.

In the present invention, the amount of coagulant (D) added
for forming an aqueous suspension containing the coagulated polymer
particles from the phase separated state of the flocculated polymer
component and the aqueous phase is preferably 0.2 to 10 parts by
weight. An amount of coagulant (D} added of less than 0.2 part by
weight is undesirable because the subsequent dehydrating operation is
difficult due to the remaining flocculated component. An amount of
coagulant (D) added of more than 10 parts by weight is also

undesirable because the content of a residual metal salt is increased in

the recovered coagulated polymer particles to adversely affect quality

such as heat resistance.
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difficult due to the remaining floccul ated conponent.
An amount of coagulant (D) added of nore than 10
parts by weight is also 25 undesirabl e because the
content of a residual netal salt is increased in the
recovered coagul ated pol yner pagkticles to adversely
affect quality such as heat resistance. 17 Each
coagulant (C) and (D) used in the present invention

may be an dpEoumagellaht 90) Und@ND)NQEERNKC tRE Hﬂzeégxﬁt ;i)lvention

and/ or an aqueous solution of an organic aci

t meay che smoagghabes asdlaitin I 8RALRE I8 HbEl ALt
pol ymeri zati on. Exanpl es of the coagu ar%t S 5l i g% Jdgnd/or an

agqueosiss sblutiomiohni ongegroi acigladedt) Stedt asn SetoiTute a latex
chloride, potassiumchloride, lithiumchloride,

s BEFRATSH di dunusioas polymebizaniote, Bxabiplesboptheecoagulants
pot assj um i odi de, sodi um i odi de, potassium sulfate,

s RCsanraees sptnbionsnekindrgamic ambonsuohcdd sodlilem chloride,
sodi um.ni trailfé ,got assiumnitrate, calciumchloride,

i PO urhiprdde, dithigae selalaride f sosliuzi nbramideat gotassium

: . fate bari hloride, i I hl ori de,

BRI G R S RE i i sadiosq b potassium
.um | f i I '
Spulte. Rl tuiale | Rlmbohiss ke (hmsgenitg chloride,

h | akd ' ' id, nitri i.d, .and
praunell Beiahlin L 4606 bl el adtiplon ot

Lofdpresiiin] SHIARG MEOLIRR L ofBer Ohpilfe SRS chioride,

aci and aqueous ut1ons of

siroh (S cBRSHEE) A6AIA) Sh1sAWE! %g@géi%@'cb@ﬁigg{ﬁr%qg sulfate,

formate, and cal ci um for mat e,

caluringaneulfaté Opet | r -
PotsAERm LAG3E EOTIAND ok SHGLAM Kotutions

used are aqueous solutions o

i obirgangamis aldids sudnas dapdoctbas a4, | ﬁﬁftﬁ‘i@??icf,' nitric acid
sodi um chl ori de, potassi um chloride, Ogl um sul tate, ’
aamo s pindticiabid; ordeniibraditlb aidle asMREIRSAERD and formic acid

Cgégre;c?géous solutions of the organic acids; and aqueous solutions of
organic acid salts such as sodium acetate, calcium acetate, sodium
formate, and calcium formate, which may be used alone or in
combination. Among these compounds, preferably used are aqueous
solutions of monovalent or divalent inorganic salts or inorganic acids,
for example, sodium chloride, potassium chloride, sodium sulfate,
ammonium chloride, calcium chloride, magnesium chloride,
magnesium sulfate, barium chloride, hydrochloric acid, and sulfuric
acid. Operations for adding the coagulants include, but are not limited
to, a single step addition, a stepwise addition, or continuous addition.
In the present invention, a step of coagulating a polymer

prepared by emulsion polymerization is preferably performed in the

presence of 0.01 to 3.0 parts by weight, preferably 0.05 to 2.0 parts by
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magnesi um sul fate, barium chloride, hydrochloric acid,
and sulfuric acid. Operations for adding the

coagul ants include, but are not limted to, a single
step addition, a stepw se addition, or continuous
addition. 25 In the present inuention, a step of
coagul ating a polynmer prepared by enul sion

pol ynmeri zation is preferably perfornmed in the

presight of af nOn@dnicosiS:fAcpart stHat WRIroPblycPheleelcdbkifle based on
0.05 to 2.0 parts by - 18 weight of a nonionic

sur@Qprats byt weighttham padotizt bﬂsﬁj&f&kﬂedﬁobaﬁ@td oPMatekOfrepared
parts by weight, on a solid basis, of the polyner of

| desnpilsieay palymerieatibsi on pol ymeri zati on. Exanpl es

of the nonionic surfactants other than 5 polyethylene

oxi de i ncl Jeram@igoni@f sdhtacnemisniconpustttehtnat ottedr  than

products.or s nq&he_ti ol ymers, for exanple, starch,

gdIY yieng t(%/xé_ Pymila‘g%mm@@lwvmtﬂwts ataopobed of natural
S e B B R BB Bl e 2 D e, partiany
CSRINES BOOTT B ohesfanl SR potymenny
Db Ay kel OR P ULPIRT e, PO NSt cetutoe,
ol ooy e S BRI, HydtpR P CsBEo RS ity pyrrotidone),

ol .. | |.e.
CouEn iy e Aol UASEL AL, BHTLETILPbe oa

prddies ablis desebidaion! AGbaB the @Byl n i
obj ect of the present inven?i on. 'CIS{wHe b?%dgupgégigllgfsapomﬁed

mploly{girsd cticahoneelhin sey ih @@y e [lutORX 1t
coagul ating a pol ymer prepared by emul s’il-gjﬁ 14 Rthy1 cellulose,

penghehydesiymihys tellaluyyer ease t peefeosPRL i ONPAFIENGT S@iponified
coagul ated particles. In the present invention,
c BRFEID ajgbhol dispardariec pesfesalkly2 Osed adi- | affibritee dohieving an
coagul ating treatnent of enul sion polynerization

object of the present invention.

The main purpose of making such a nonionic surfactant
coexist during coagulating a polymer prepared by emulsion
polymerization is to suppress the formation of coarse coaguiated.
particles. In the present invention, coarse coagulated particles are
readily formed by coagulating treatment of emulsion polymerization
latex having a high polymer solid content. For an emulsion
polymerization latex having a polymer solid content of 20 to 35 percent
by weight, the above-described suppressing effect is readily achieved
by the presence of a nonionic surfactant during coagulating treatment.
Addition of the nonionic surfactant in an amount of less than 0.01 part -
by weight tends to make it difficult to achieve the effect of suppressing

the formation of coarse coagulated particles. On the other hand, an
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| at ex having a high polymer solid content. For an

emul sion polynerization | atex having a polyner solid
content of 20 to 35 percent by weight, the
above-descri bed suppressing effect is readily achieved
by the presence of a nonionic ggrfactant during

coagul ating treatnent. 25 Addition of the nonionic
surfactant in an anmount of less than 0.01 part by

weingdiint efdorionimkearfactant bideeltoft @orethaYesiharts by weight
effect of suppressing the formation of coarse

c baguidesichbjaridcakss. thenatrveirad dfefiohivide stitfd@ant Fefitining in
of nonionic surfactant added of nore than 3.0 parts by

wieepierefl scaamidstedhipodyinec pmeidlée inimardasetl roaHostsly affect
surfactant remaining in recovered coagul ated pol yner

pAMEILY efori exarpple diesd nesistdnersel y affect quality,

for exanpl heat resistance, 5 The order of the

addi tion of!BSueRdEr Rbrihenrddiinn aftsuh iss nomenic surfactant is

particularly limted. To_ readil|y achieve the desired
ePP& cP?rt(“H’élarLYO ::HIBPFFQ- suf? akaashly iashiews dhgpdgsitgdeeiiect, the

. f | i s added. Th

E%ﬁ?’g‘ﬁ?%yé%ﬁ?”sf%e%ﬁseﬁﬁﬁgﬁ%ﬁ%%%@ bo the Sygeanperise coagulent
f fer t t

T30 B orfe Hopflohf phriBrlnt i eratder e ibe, svstom, for

be Ie,dHéqoﬁlg'oroéftélf YHL tgﬁl%’e%?a alée%e gﬁ}a%g%éazaagg?gmulsion

Al ternatively, the nonionrc
apbBimeAaglbants ({djusfepdded emngdﬁ@?%g ?ﬁZaeﬁ?er tp‘%)lyethylene

easily achieve the™ effect oP suppres

f oxitht [addkdc o sa ARG AtRd 1BE% %}ggée{}s% may be added

noni oni ¢ surfactant is nore prefera

sgiftemoagttint {O) Rohydedy| £RfHMX kHEsd Sagddled, F?éni]‘]?f gghieve the

noni oni ¢ surfactant may be added, but is not

t effe¢tnof bapipoessial tie fopaatidnsel dbhfde ebajrilldtedSBhrticles, the
form for exanple, a powder. The nonionic surfactant

i Boptastier surfacdddedisi mohe preferaflyanddeduesushe system after
solution due to its easy operation. The aqueous
neplysHirlene oxide is added.

Such a nonionic surfactant may be added, but is not limited
to, in the form of an aqueous solution or in a neat form, for example, a
powder. The nonionic surfactant is preferably added in the form of an
aqueous solution due to its easy operation. The aqueous nonionic
surfactant solution preferably has, but is not Hmited to, a
concentration of 0.01 to 10 percent by weight. When the aqueous
solution has a concentration of less than 0.01 percent by weight, a
large amount of the solution is required to add a predetermined
amount of the nonionic surfactant. For the aqueous solution having a
concentration of more than 10 percent by weight, the viscosity of the

the aqueous solution may be increased to preclude handling.

Operations for adding the nonionic surfactant include, but are not
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20 surfactant solution preferably has, but is not

limted to, a concentration of 0.01 to 10 percent by

wei ght. Wen the aqueous solution has a concentration

of less than 0.01 percent by weight, a |[|arge anount

of the solution is required tooadd a predeterm ned

anount of the nonionic surfactant. For the aqueous

sol ution having a 25 concentration of nore than 10

pdimzad toy aveighle, steheadditeRsid ¥t@bwideaditR R eQUSontinuous
solution may be increased to preclude handling.

Opeldatiobons for addi ng the nonionic surfactant include,

but are not 20 limted to, a single step addition, a

stepwi se addbagaltedr palyomnet i pactides adBidined. according to the
Coagul at ed pol yner particles obtained according to the
pPESERRL inventiporpiaiefahilndiavehavieolanvolaweeagy pratiele size of 50
partéébe size of 50 5 to 500 m A vol une-average

paPt PEPel8lze Aofvaleme-arerasgso partislausdesiafalise HexmusSe pm is

the anmount, of the outflow of fine particles into the
wade Skl Teratins thenpmonnton the Auienilof fine peatices into the
- igle.size of th 500

R e o) 25, el LS00 M votume.
j ' [ tj-st | atj. 10

WAL BREALEL PPE Xt thaB o0 o paicing s Solae-average

f I [ i le b f .

| BRHCLe SERA0F iger, Badlcifs HIGTE Rl mrET sTfagiooBeutation

demedent | ahe VaEBIBGL h@oay.@g?ec?f g%)ogg{ﬂ%g'tes Qrtbtj)cflﬁﬁerare further

invention, the particle 0

pabagalred] e dIsd UndHLGFBAS bl letof 8@%@%@@5}1&@ time due to a

tenperature or with vigorous stirring.

chigh twates cajrﬁelﬂll‘teif@éraaéuyéﬁﬁtﬁﬁﬁ.emiﬁstﬂé)ségﬁénof the present

coagul ated polyner particles having a desire

partardien sithe phartficle size 6fReghiatdle poﬁ’ﬁﬁ%?n]?articles tends to
i nvention. The vol unme-average particle size o

cdagudescewitlpok yrestugtiunt iinl eanpeyatieemeaswied vigdidus stirring.
M CROTRAC FRA- SVRSC
These conditions are preferably adjusted so as to form coagulated
polymer particles having a desired particle size within the scope of the
present invention. The volume-average particle size of coagulated
polymer particles may be measured with MICROTRAC FRA-SVRSC
(manufactured by NIKKISO CO., LTD.).

In step (E) of the present invention after an aqueous
suspension of coagulated polymer particles is produced, the
temperature of the aqueous suspension is preferably adjusted to at
least the softening temperature (Tm) of the polymer to accelerate the
melt-adhesion between polymer particles in the coagulated particles.
The upper limit of the temperature for the heat treatment is, but is not

set, preferably 120°C or less due to its easy operation. This heat

treatment increases mechanical strength of the coagulated polymer



10

15

20

25

(manufactured by NIKKISO CO, LTD.). 20 In step (E) of
the present invention after an aqueous suspension of
coagul ated pol ynmer particles is produced, the
tenperature of the aqueous suspension is preferably
adjusted to at |east the softgning tenperature (Tm
of the polyner to accelerate the nelt-adhesion

bet ween pol ynmer particles in the coagul ated particles.

2pathieldtdRE(d | deliuiceQf thdewh BIP LAkLL £ i&lo;i/hé A é{ég?%eéis Jpolymer

treatnment is, but is not set, prerera

dypertieldd.s Ieashe OpRiseht Ghvehlitioh heRkn L' gxaé[rr[tﬁgging operation is

i ncreases mechani cal strength . of the coagul a

p@leyfamed atpartthplaatand of edueast the WHE& gL rdtlire (Tm)
the coagul ated polyner particles. In the present

| ofgheei polymbgntidsgstepulEjt tag opemaitiah besauBerther fifperature
at a tenperature of at |east the softening tenperature

(e alseadydgsol gdprstedhiln SiehebE)lrazamedie, dmowedreatment for
because the tenperature 5 has already been adjusted.

| PreRNHBE: Meldmdhasionk hetween e partintesf anay pbevestiorgned for
mel t - adhesi on between particles may be perforned for
sippPresssing the agggesgdonobetesk aranivles cdueing drdatgtreatment
heat, treat ment nd during or after drying. By

a
s ge%ﬂ’é’ﬁ}g e R{iGF 4WE8-and drying according to a 10
comon progedur coaqul at ed pol yner rtjcles from_
| at ex pr epg%ds‘%&/e‘@ﬁ%‘r%i‘i%‘ a;rknaﬁﬁi g Reigiging to a
t r l.nventi b recover ed. EXANMPLES
 Gotpltfiol’ BR6Ral SRl p3fimeb aidislss ftam, fatcx prepared

d ' d d S . t inventi.on i :

08 Rt poRTnE ARl A SacBiRY FE5H bAYER shfion may be
castpniregf ter dehydration) After 100 g (solid content:

5 to 38 percent by weight) of a

EXAMPLES

The present invention will now be described in detail based
on Examples. The present invention is not limited to these Examples.
(Measurement of water content after dehydration)

After 100 g (solid content: 5 to 38 percent by weight) of a
suspension containing coagulated particles prepared in each of
Examples, Comparative Examples, or Reference Example was filtered
by suction filtration with an aspirator for 3 minutes, the dehydrated
resin was recovered and dried at 100°C for 12 hours in a hot-air

convection dryer to evaporate water. The water content after

dehydration was determined by Formula 1:

Water content after dehydration (%)
= [(Ww-Wd)/Ww]x100 (1)
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suspensi on contai ni ng coagul ated particles prepared in
each of 20 Exanpl es, Conparative Exanples, or

Ref erence Exanple was filtered by suction filtration
with an aspirator for 3 m nutes, the dehydrated resin
was recovered and dried at 1Q04 for 12 hours in a
hot-air convection dryer to evaporate water. The

wat er content after dehydration was determ ned by

Fol@t a Wy 2%F¥@é@{tscCtmlteenxreighttebfdalﬂe/df@éihorin{r%edfately after
[ (W W)/ Wa; xT 00 (1) 22 where Wv represents the

waelhdration hend dsdfbre ramthat ahyl Wd eeprésdim@r ehé afeidhd of the
before drying; and Wi represents the wei ght of the

ddiied ressi.n. (Measurenent of content of finely

powder ed pol ynmer conponent) 5 The particl e-size
diMeaswrament of content af dehapoiwdeesd ipolames uspepsnernt)
prepared in each of Exanples, Conparative Exanples, or

Ref er ence ERénpretinkgssigeadinteidbutiarh ofl orag@ated particles in a
FRA- SVRSC (manufactured by N KKISO CO., LTD.), and

t HERPERYOBoRTERATESY in wachpaf EixanaplasaGogparptivei Bramples, or

R irRrPo o Eactiincyap o e sl e i MBERESTRAR BRA-SVRSC

?@%%ﬁgf%%ﬁggataé?g\]ﬁgf(@gg T;h'l"lzﬂﬁ’s %&%%ﬁ%ﬂé#ﬁ%oco%;eyt of the

SIS HhARR it (e AR TSR o S P Rt from

mﬁ‘dm"@f{f&@lﬁgﬁ&?ﬁ y suction filtration with an
dehydrate

aspirator, the resin was recovered and

g(rl\gggslﬁteé&% bPEoRTeAOYS Sodr¥edediPhiidtdd HORMAEF ip%rtlticles)

After 1,000 g (solid content: 8 to 38 percent by weight) of a
suspension containing coagulated particles prepared in each of
Examples, Comparative Examples, or Reference Example was filtered
by suction filtration with an aspirator, the dehydrated resin was
recovered and dried at 50°C for 24 hours in a hot-air convection dryer
to evaporate water. The resulting dried particles Wére classified with a

16-mesh screen. The content of the coarse coagulated polymer

particles was determined by Formula 2:

Content of coarse coagulated polymer particles (%) =

[(W1)/(W1+W2)]x100 2)

where W1 represents the weight of the dried particles remained on the
16-mesh screen; and W2 represents the weight of the dried particles
passing through the 16-mesh screen.

(Measurement of softening temperature (Tm) of polymer)
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to evaporate water. The resulting dried particles were
classified wwth a 16-nmesh screen. The content of the
coarse coagul ated polynmer particles was determn ned by
Formula 2: 20 Content of coarse coagul ated pol yner
particles (%9 _ [(W)/(W+W) )%l OO (2) where W
represents the weight of the dried particles renained
on the 25 16-nesh screen; and W2 represents the

wei ght of tiecldidigssRathbE (SPEMEES M R PUME R ANE / PORE

16-nmesh screen. (Measurenent of softening tenperature

(Tn}, MWOOY 880D, 265 rhachnthmhdtarddng, FRRERSI Co., Ltd) of
Bl OTECH MEMBRANE/ PORE 1.1, MACO 8000, "16 nm

mevhiicac one eshd ywasinikiosials €@argdd dith A0 gWil £Nafie pe&ishared by
was tied was charged with 10 g of a latex prepared by

e g glston podlymeedizat own anan dhéh em atihethetd ends Wasd t9oeds to be
sg as to be 5 forned in the formof a sausage shape.
Thermedun ithg foral péiss sauisege steape.i rfiiee sedulting d185sis tubes
of an aqueous sol ution containing 5 percent by weight

of V&5 L TerEeil dpi 3004 g @1t equBohsusautiorf contatinmyg &rpercent

coagul a co etely coagulated. The resulting tubul ar
cg’é@me&gb\kﬁj Cﬁ@é‘g’é}j q?ﬁoﬁéﬁ b4’ GtfooT heugptowfarim tubular

San inc[errent ff C for 10 to m_nutes. Each heated
i)

t GBERHI* S5AGR aCogulRtednpeths Jiesulidag arhwari poagula were

ot SOREARD L ¥EieTy ABEARH L2 DR ot g ror 10

S P S L R D v

OB RO N Bon T SRR Wl B vspora
water. The water content was determined by Formula 3:

Water content (%) = [(Wa-Wb)/Wa]x100 (3)

where Wa represents the weight of the tubular coagulum before drying;
and Wb represents the weight of the tubular coagulum after drying. A
temperature for the heat treatment by which the water content of the
polymer particles after the heat treatment was decreased by at least 5
percent by weight lower than that of the polymer particles before the
heat treatment was defined as the softening temperature (Tm} of the
polymer.

Hereinafter, the terms "part" and "%" used in Examples,
Comparative Examples, and Reference Example mean "parts by weight"
and "percent by weight", respectively. The term "average particle size"

used in Examples, Comparative Examples, and Reference Example

means "volume-average particle size",
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tenperature for the heat treatnent by which the water
content of the polyner particles after the heat
treatment was decreased by at |east 5 20 percent by
wei ght | ower than that of the polyner particles before
the heat treatnent was defined,as the softening
tenperature (Tnm) of the polyner. Hereinafter, the
terms "part” and "% used in Exanples, Conparative
Exanpl es, and Reference Exggphgpfgap "parts by weight”
25 and "percent by weight", respectively. The term

"average pars hcglaséiréﬁétdirs&ﬂﬂrpﬂ)e’éx%ﬁfﬂ?{ &StherMMAL R Yestirrer, a

Exanpl es, and Reference Exanplé neans "vol une-avefage
paefluxl eorsil@eser, 24 inleXAPhmiktrdgera gkaasid £} Ne for adding a
equi pped with a thernoneter, a stirrer, a reflux

cangeawwr, and anl enulsifiea weder fgkn Baparan df aligdeNéd 8vater and
for adding a nonormer and an enulsifier were fed 124
p&+935apadi eft sodieunviatey! smdate Anf3Begpxt toEOSOMUR stirring in
lauryl sulfate and heated to 50C with stirring in a

nift REgesen flow. A mixtureobil 1120 2erpsof duif] batylhte (hereinafter,

acryl at t%herejr fter referred to as "BA"), 1.25

pé?%é r%‘f - @‘?hy‘gﬁe)xy:!-g§cp9r"§t ef (hetbyhutyéracrylaitethrerdinafter,

t "2- EHA") Y t of allyl th | at

(Pefiredribons "2HERNea 05 part Alellyl anattiagyiaser treotinafier,
In d. 10 Aft 10, m nut es,

e YRR, A S S Y AT ot lCoriione by was fed.
| t j i .part f.distilled water, X
£ D, SafhSiel o B e R codiom

di ' g t d- Q. t
o e PRI MR SOP e Fr st Bater, and o
Ohnistbatd | | edonaisi veL8nlfflind! t 8o e 1§ 4gsul LENG  gigogiym

m xture was stirred for a nononer

S?E*Eﬁﬁgf?g%‘?&l%ﬁf%&%&f BAd 7 PdoBar LarP! o Hbn(n  sulfate

heptahydrate dissolved in 5 parts of distilled water were fed. After the

resulting mixture was stirred for 1 hour, a monomer mixture
containing 68.51 parts of BA, 7.61 parts of 2-EHA, 0.38 part of AMA,
and 0.1 part of cumene hydroperoxide was added dropwise to the
resulting mixture over a period of 4 hours. Furthermore, an aqueous
solution containing 5 % sodium lauryl sulfate (corresponding to 1 part)
was continuously added over a period of 4 hours during the addition of
the monomer mixture. After the addition of the monomer mixture,
stirring was continued for 1.5 hours to vield a cross-linked acrylic
rubber polymer. A mixture containing monomer components used for
graft polymerization, containing 10.45 parts of methyl methacrylate
(hereinafter, referred to as "‘MMA"), 0.55 part of BA, and 0.01 part of
cumene hydroperoxide was continuously added to the resulting cross-

linked acrylic rubber polymer at 50°C over a period of 1 hour. After
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and 0.1 part of cunene hydroperoxi de was added

dropwise to the resulting m xture over a period of 4

hours. Furthernore, an aqueous solution containing 5

% sodium | auryl sulfate (corresponding to 1 part) 20

was continuously added over a pgriod of 4 hours during

the addition of the nonomer m xture. After the

addi tion of the nonomer m xture, stirring was

Cont! Buagtiéer 0.03 hoHAS of Ocdhflril HhifhiB38riBk kas added and
acrylic rubber pol'ynmer. A m xture-contal ni ng nonormer

c stipoinenivasusedtintied B5rabt hp r bR OR, L]
10. 45m%2rts of r:et ﬁyl nmet hac?l§¥ar?eb%[%ﬂz\ﬁdgrg§%¢lglggéﬁgn' As a

r etsnltedates AshaMidy' h, vélubhe Rakctagd pBAHCRNEiAR- Qtiopﬁfi um and
of cunene hydroperoxi de was continuously added to the

r bewing reg poipser solik atbraeny | dfc40ulb ofa PRy PRI t1R0 Goftening

over a period of 1 hour. After 25 the addition, 0.01

pfempsratineeelethn pobpeeobieiteg WwdSCadded and  stirring

was continued for 2 hours to conplete pol ynerization.

As a resullo, 4 & dx separdbly fasll waee aaddadjespar i of datex A
_pol ynmer solid content of

si ze %%go 175 and having a
4BTeR BY@&%&L%?WH@YW@WQ@ (amovaipdrpalymerofl Othparts on
I bei 4 T 2 L s bl e fl ask dded
B IR PRI i SO0 @uaf Setarizbaniratcn apel fherPaaiiing mixture
.0f .pol 0] t ) lid basi nd

OB S T B St O i s
' j 0 I lid tent: .20 9.

15, Eair2 bRRY oo SgtRE\E S on ottt e Holyethylene
' i Ng: . % hyl i de. (PEO-.8

SokiS OEOIZ, NGk AR 00 B 00,000 1o

222060,000, rdwLscr&d By §ﬁ%ﬁ?§%a§géég§t g]fqrfglcc%llg Company

Conpany Limted) was continuous

rEfnitedneve® ééﬁﬁﬁu@‘ﬁ%ﬂ/% @gg%% E?fgh@i‘eéﬂ@%éﬁ%ﬁ%{]gg%r a period

subsequently 10 g (0.7 an aque (
16f 8 anfrauites) Gunkb stbsegietiyul 6 3t ©. 78 H28060anAqidth s solution

tinme, the system
containing 15 % sodium sulfate was added. At this time, the system

- Was separated into two phases of flocculated polymer component and

‘an aqueous phase. Tp the resulting mixture was added 10 g {0.75
part) of an aqueous solution containing 15 % calcium chloride to yield
an aqueous suspension of coagulated polymer particles. To prevent
melt-adhesion between the coagulated polymer particles, 40 g (1.0
part) of an aqueous solution containing 5 % potassium palmitate was

added, and then heat treatment was performed at 80°C.

EXAMPLE 2
Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C) was prepared in the same
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was separated into two phases of floccul ated pol yner
conponent and an aqueous phase. To the resulting

m xture was added 10 g (0.75 part) of an aqueous
solution containing 15 %calciumchloride to yield an
aqueous suspension of coagul atgd pol ymer particles. To
prevent 20 nelt-adhesi on between the coagul at ed

pol ymer particles, 40 g (1.0 part) of an aqueous

S@hahhen ag ARtBKAMPLE 0 pot assium pal mitate was
added, and then heat treatnment was perfornmed at 80C.

EXAVPLE 2 2% laat®X, Asdi5aRd e ofihyk efll s Sdded 250 g_of latex A

pol ymeri zation (volune- average particle size:

mprppayetk by sohidsionnbsiptieréfhtion thoraRf §f8501)Eher: 100 parts on

tenperature of the polynmer: 40C) was prepared in the

saneolb basisinmed &30 i oEXAlbhized. watera aid- thepacaligg mixture

flask were added 250 g of latex A prepared by

eMiASs maingaingde at A4°Co (Pglammmsobd quoitymer 1019). pAfitts stirring,

on a solid basis) and 750 g of deionized water, and

t KO BelliBt PAK nek ear aqsiopms saluficn mahtainit@C1( pol putyethylene

soli%ﬂ%c (gn' 10, %9 .. Wth stirrink% 20 g (0.2 part)

ofP* aaﬂi s ol EEPBY e aRai mgolecwlgol yetghl: eds700,000 to

oxi PEO- 87, vjscosity-average nol ecul ar wei ght:

1?7%89@@5’% 8‘6'“2‘,1%68}16‘?}3), bﬁa%waﬁpm%oﬁﬁkasﬁhqr@rﬁ?ls Company

' ] .C .Conpa imie was conti nuously .

iég*é@teﬁﬂ %%Sﬁ%é%ﬁ%@ ﬁi‘%ﬁe@é’ Fesulimg gyxpare,pver g period
LU , ub u ly 5 0..75 r of an

ggﬂe%%z M0 L(I:% 7 o%ﬁgogp?flséﬂﬁﬁﬂ?& R sg)g(ﬁu#)’ SH?"FTZt ef @ aqueous

agdgrftioNcohlth Sy ik o : rated,into ..

oo o b B e DA ET S A SRR 2As Wl time, the

agpseus RBSeseplrihe eyl ti{vﬁg ?H&tsgge d’fasﬂo&cllgS%é Yolymer

(0.75 part) of ‘an aqueous solution containing 1°
cebmipofickt ahldoErl@idiaii®!thadk 20¢80HSe SHRBARLC hitture was
coagul at ed pol yner
added 5 g (0.75 part) of an aqueous solution containing 15 % calcium
chloride to yield an aqueous suspension of coagulated polymer

.particles. To prevent melt-adhesion between the coagulated polymer

particles, 20 g (1.0 part) of an aqueous solution containing 5 %

potassium palmitate was added, and then heat treatment was

performed at 80°C.

EXAMPLE 3
Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 um, polymer solid content: 40 %, and
softening temperature of the polymer; 40°C) was preparéd in the same
manner as in EXAMPLE 1.
To a 2 L separable flask were added 750 g of latex A

prepared by emulsion polymerization (amount of polymer: 100 parts on
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particles. To prevent nelt-adhesion between the
coagul ated polynmer particles, 20 g (1.0 part) of an
aqueous solution containing 5 % potassiumpalmtate
was added, and then heat treatnent was perforned at
80C. 20 EXAMPLE 3 Latex A prepaked by enul sion
pol yneri zati on (vol unme- average particle size: 0.175
m polyner solid content: 40 % and softening

t t h o ' :
STRTAM PR 9SDOL (oA YRR EREAL LA R misure

sane 25 manner as in

f Ivessek migir anestedit 756° @ (ghlyndd 3oy &frlﬁﬁﬁrtiegob‘goé. p\aﬂi{:}é stirring,

enmul si on pol yneri zation (amount of polymer: 1

oB(RE (@2sqlairt) bA%irs)adibidb@oti@bn deb@iARM WALE polyethylene
and the resulting m xture was mnaintained at 40C

( o3igere(PEO-BE, coidcsity-@0rdpe \Whblecsilhr I kgght:601 §00,000 to
(0.2 Bart& of an aqueous solution containing 1 %
p@» yerii@nenavxifaict rPEOLSZ Surhitoass t $eikver@lgemicals Company
mol. ecul ar weight: 1,700,000 to 5 2,200, 000,
teed v ooy tspimudradbidto theresaltingmixinye over a period
Li gited%1 was continuously added to the resulting
Pk CUENBIE anderkseausntly b kg5 pant) ofibseagestiiy solution
15 gé.oﬂwﬁy) Q%Li an a gfous solution containing 15
o SBHHTNE PSR ite pfag rpddad.nelt this tiymee,ethe system
WG, S ted into, twy.,phases. gf floccyl ated pol yner
conﬁoggﬁélaaatﬁg T%Oaﬂv%d{]%ﬁ:g %ﬁ%@ulfﬂ&eauéolvm ePmgponent and
L Xt 15 0.4(0.75 art) .of an aquequs :
2% utalhglﬁgg%n?gﬁgglghg%%t % crgfsbl?tg?rg c%’f"&l}]'}r&e“iag \785{36 13ng (0.75
agHeaUST S | - r Rarticles.. To .
prgevtgnt mal { - eg?{%&%&% \%%g‘lﬁﬁﬁﬂgoic%%lﬂa@?%npﬁ Fighe to yield
pant bgl18sus68udpédsiBn BA GEon
cont aiqni ngSS %g%ot Salsgi E& pa matlt%taeg\g\%g‘ﬁ&3 Sa%lti’cles. To prevent
melt-adhesion between the coagulated polymer particles, 60 g (1.0
part) of an aqueous solution containing 5 % potassium palmitate was

added, and then heat treatment was performed at 80°C.

EXAMPLE 4

Latex A prepared by emulsion polymerization (volume-
average particle .size: 0.175 pm, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C} was prepared in the same
manner as in EXAMPLE 1.

To a 2 L separable flask were added 875 g of latex A
prepared by emulsion polymerization (émount of polymer: 100 parts on
a solid basis) and 125 g of deionized water, and the resulting mixture
was maintained at 40°C {polymer solid contenf: 35 %). With stirring,
70 g (0.2 part) of an aqueous solution containing 1 % polyethylene

oxide (PEQ-8Z, Viscosity-average molecular weight: 1,700,000 to
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15 added, and then heat treatnent was perforned at
80C. EXAMPLE 4 Latex A prepared by emnul sion

pol ymeri zati on (vol une- average particle size: 0.175
m polyner solid content: 40 % and 20 softening
tenperature of the polyner: 406y was prepared in the
sane manner as in EXAMPLE 1. To a 2 L separable flask
were added 875 g of latex A prepared by emul sion

P, 20810G@! irABn (FERMFHdObyP & WiiRiom d 08 A& t(glﬁ%%ti%egs Company

solid basis) and 125 g of “dei oni zed water,

r ddnlitdd)ovas Xoutin2fusgSadm s -
solid cgicj)nt ent: 35 % .Mg\i’t h st .?fﬁﬁgegﬁ%ﬁgnﬁ%ﬁgyﬁﬁ’% a period

ofal mfnedes, selditsudiseepiintini W51 XEIY YY) @P€an aqueous

oxi de (PEOG-8Z, viscosity-average rmﬁecul ar “weight:

1 spbatiGoCardaging? 1 30%, Sedinnmanufaet waehdiedSunidt ©ne time, the

Sei ka Chem cal s Conpany Linited) was continuously

a§lgtPo WhAR separatady mitot utveo oydrasespest offoc@flafed polymer

m nut es, and subsequently 17.5 g (0.75 part) of an

a§aBRE e AaRd AN comeedws nighdse.% Jodithen seduilding waixture was

a\%g d. A& hi s tjgrre, the 5 systemwas separated into

t gﬁﬁa& 208 (4 -ecpratles! pot yageows ngalugion awhtaming 15 %

agg%ous Bﬁggre 10 t%ﬁ resulting m xture was added

152k1ym ghloride foyvield an aguroirssyspension ebeeagulates polymer

15 %. | ci chloride to yield gn aqueous suspension

oPattich; S TbE i el Rdliciian Terhsroanicongulated polymer
. estQn,b e coagul at ed pol r 10 . .

R IEREE T 08 P P & 8P aifisinsb st EBpn: rartaining 5 %

coptadd : ass) Lt s _added nd

 POLRNILT, PalinibRLaras LAY, | 88, 5sC P ArRtgent was

lpetarmedupropar ed by enul sion polymerization

(vol unme-
EXAMPLE 5

Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pum, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was prepared in the same
manner as in EXAMPLE 1.

To a 2 L separable flask were added 500 g of latex A
prepared by emul_sion polymerization (amount of polymer: 100 parts on
a solid basis) and 500 g of deionized water, and the resulting mixture
was maintained at 25°C (polymer solid content: 20 %). With stirring,
40 g (0.2 part) of an aqueous solution containing 1 % polyethylene
oxide (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
2,200,000, manufactured by Sumitomo Seika Chemicals Company
Limited) was continuously added to the resulting mixture over a period

of 3 minutes, and subsequently 10 g (0.75 part) of an aqueous solution
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average particle size: 0.175 m polyner solid content:
40 % and softening tenperature of the polyner: 400
was prepared in the sane nanner as in EXAMPLE 1. To a
2 L separable flask were added 500 g of latex A 20
prepared by emnul sion pol ynerizagi on (anount of

pol ynmer: 100 parts on a solid basis) and 500 g of

dei oni zed water, and the resulting m xture was

nebntairieg 85 %SSodRehys@ia®okad §90E&N At idAmdV ik system
stirring, 40 g (0.2 part) of an aqueous sol ution

covasaisepagatedapal yeb pyhenss opXicdeu(Red %@1 mer component and
vi scosi ty-average nol ecul ar weight: 1,700,000 to 2

2 APO@RB®UsSTEhEsact (e dhbyreSurttingnmidenta weheadeatis 10 g (0.75
Conmpany Limted) was continuously added to the

r ®8ath Phgnnaqueees sebatian peritaihing 13 % cultien @ldride to yield
subsequently 10 g (0.75 part) of an aqueous sol ution

2911 ASMCAUSR SHSPSNSicsbOf urnagulatade pedgmaddeaktiodts.t hTs prevent
tine, Kﬂg system was separated into two phases of

f FOCETANR SO Po PFREEER othfo rasgdated grelnmesoperiitiese. 40 g (1.0
Tg tﬂe esulting nixgune was added 10 g (0.75 part)

0P} 3% BERYUEBBIOHUeBRt A AR S % paltassinm palmitate was
C ride .t ield an aqueous suspensi Qn of

c%élg& SO B%?Qzﬁ%@%ﬁa?%% RisWappeiieirane at 80°C.

nel t - adhesi on bet ween t he coagul at ed pol yner

particles, 40 g (1.0 part) of an aqueous sol ution

containing 5 % potassi um FE’%(WD. b s added, and

then heat treatnent was per orn@gézﬁl\aSOC. 10 EXAMPLE 6
Latex A prqpaegdab x%ﬁﬁ‘élrééio -zat i 1e- )
average particle s%/%e. 0. 172)}%%%0 ylﬁér tﬂsogﬁn ¥1?gﬁ5§1m(yolume

48vehagn tharsié esiad . WEehﬁi,Ug%lfﬁle} h%'h%@feif_t:“%? %, and

was prepared in the sane nann as In

TeofteRihg sepaiarberd bAske Wlgnrtdad -EPQus plep@Metirfithe same
manner as in EXAMPLE 1,

To a 2 L separable flask were added S00 g of latex A
prepared by emulsion polymerization (amount of polymeri: 100 parts
on a solid basis) and 500 g of deionized water, and the resulting
mixture was maintained at 55°C (polymer solid content: 20 %). With
stirring, 40 g (0.2 part] of an aqueous solution containing 1 %
polyethylene oxide (PEO-8Z, viscosity-average molecular weight:
1,760,000 to 2,200,000, manufactured by Sumitomo.Seika Chemicals
Company Limited) was continuously added to the resulting mixture
over a period of 3 minutes, and subsequently 10 g (0.75 part) of an
aqueous solution containing 15 % sodium sulfate was added. At this
time, the system was separated into two phases of flocculated polymer
component and an aqueous phase. To the resulting mixture was

added 10 g (0.75 part) of an aqueous solution containing 15 % calcium -
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prepared by emnul sion pol ynerization (anmount of

pol yneri: 100 parts on a solid basis) and 500 g of
dei oni zed water, and the resulting m xture was
mai nt ai ned at 55C (polynmer solid content: 20 %9. Wth
stirring, 40 g (0.2 part) of anjaqueous sol ution
containing 1 % 20 pol yet hyl ene oxi de (PEO 8Z,

Vi scosi ty-average nol ecul ar weight: 1,700,000 to

LI TR S0, 8T8 8 ORI ot

Conpany Limted) was co

r geirticlaly MotpietenO\REIPadEEiBH BEtviedh NHES
subsequently 10 g (0.75 part) 1of an %%eousé%%@g%t%% polymer

C gatrtictds) g 405 go($ @i puth Ubf alre A@GeRdsesblufort Nichtdhing 5 %

time, the systemwas separated into two phases of

f potessiate doglohitats waorpieite)tamd dham aHE6REIRAASRIxture was
To the resulting m xture was added 10 g (0.75 part)

oftiaredqi &SUE &ol Bimmbrutesnt ai ni ng 15 % cal ci um 30
chloride to yield an agueous suspensi on of coagul at ed
pol ynmer particles. To prevent nelt-adhesi on between
t he coagul ated pol yner particles, 40 g (1.0 part) of
an aqueous sol ution cont ai BEAYMBLEL7 pot assi um

pal mtate added, and then the resulting m xture

Was 5 stiLPeE aa gaEPraEds by inedsioRAYmeTizagiosk (xolume-
DaFPRURE R 98 7Y P e PolBiiel  Sobd crprtopy. 940 %, and
a [ e ture of the polynmer: 400 . wa
POehing A CBP RS el OB R pienatrd,in The same

sapa Rl Ssfihaskavepepadded 775 g of latex A prepared
by emul si on polynerization (anmount of polyner: 100

paris, o0, 3000 1 st 25 duBle CRABEAZPY1R! 51 taex
(potyairsd b9ldriutsibhablymiki2Atio Aottt &f PSlymer: 100 parts on
a solid basis) and 225 g of deionized water, and the resulting mixture
was maintained at 40°C (polymer solid content: 31 %). With stirring,
93 g (0.3 part) of an aqueous solution containing 1 % polyethylene
oxide (PEO-3Z, viscosity-average molecular weight: 600,000 to
1,100,000, manufactured by Sumitomo Seika Chemicals Company
Limited) was continuously added to the resulting mixture over a period
of 9_ minutes, and subsequently 15.5 g (0.75 part} of an aqueous
solution containing 15 % sodium sulfate was added. At this time, the
system was separated into two phases of flocculated polymer
component and an aqueous phase. To the resulting mixture was
added 15.5 g (0.75 part) of an aqueous solution containing 15 %
calcium chloride to yield an aqueous suspension of coagulated polymer

particles. To prevent melt-adhesion between the coagulated polymer

particles, 62 g (1.0 part) of an aqueous solution containing 5 %
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93 g (0.3 part) of an aqueous solution containing 1 %
pol yet hyl ene oxi de (PEO 3Z, viscosity-average

nol ecul ar wei ght: 600,000 to 1,100,000, manufactured
by Sum tono Sei ka Chemicals Conpany Limted) was
continuously added to the resulgying m xture over a
period 20 of 9 m nutes, and subsequently 15.5 g (0.75
part) of an aqueous solution containing 15 % sodi um

sydtassiwas pdbtthteAlwhli SdddiE. Calggf tﬁ%?%%‘ﬁn’g‘:treatment was

separated into two phases of flo ate

c grpiorenéd aw@CEQ. aqueous phase. To the resulting

m xture was added 15.5 g (0.75 part) of an aqueous

solution containing 15 % 25 calciumchloride to yield

an aqueous suspensi on of coagul ated pol ynmer particles.

To prevent nelt-adhesi on bEKAMBLER® coagul at ed

polymer particles, 62 g (1.0 part) of an aqueous

sol uti on cédmtexnAngp®parsd ot amsisionpglolyhairtzatien  (volume-
added, and then heat treatnment was perfornmed at 80C.
ERERPISE Ptk ez §-d5ar sanbypodnmiesi solid content: 40 %, and
pol ynmeci zati on évol ung-_ average particle size: 0.175
msogtSF%% CRST %ggﬁhﬁ PRlymerad@°Cy svaeprapared in the same
t rature lymer: 40C) was prepared in the
s%%ﬁnﬁﬁﬁﬁépoé}séﬁp LE 1. To a 2 L separable flask

wer e added~50 f latex.A 10 prepared, epul si on

pol yner i zatrri%o(r%l %aﬁﬁu%ﬁipaorfabﬁ%léﬂﬁlf:‘”?% fb%ﬁ?‘%/@ gﬁo g of latex A
SQkk8aRAFHS) : ,oni zed water nd th

; BLoPRRE bR rRsioN hlvRlertiih Finp Wi ndbingr 100 parts on

sal éalid Mt} and 3G 4 Y aihiEg b\ggteg, éoglég Itég tr%g].lgﬁlétg )mixture

of an aqueous sol utl containrn

Zw’oﬁ%egg%%&a al USPes (polyAYE" 801%d %Itﬁgﬂhaﬁov%i) IMfith stirring,
20 g (0.05 part) of an aqueous solution containing 0.5 % polyethylene
oxide (PEO-18Z, viscosity-average molecular weight: 4,300,000 to
4,800,000, manufactured by Sumitomo Seika Chemicals Company
Limited} was continuously added to the resulting mixture over a period
of 1.5 minutes, and subsequently 10 g (0.75 part). of an aqueous
solution containing 15 % sodium sulfate was added. At this time, the
system was separated into two phases of flocculated polymer
component and an aqueous phase. To the resulting mixture was
added 10 g (0.75 part) of an aqueous solution containing 15 % calcium
chloride to yield an aqueous suspension of coagulated polymer
particles. To prevent melt-adhesion between the coagulated polymer
particles, 40 g (1.0 part) of an aqueous solution containing 5 %

potassium palmitate was added, and then heat treatment was

performed at 80°C.
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15 4,800, 000, manufactured by Sum tono Sei ka Chemi cal s
Conpany Limted) was continuously added to the

resulting mxture over a period of 1.5 mnutes, and
subsequently 10 g (0.75 part) of an aqueous sol ution
containing 15 % sodi um sul f at esyas added. At this

time, the systemwas separated into two phases of

floccul ated pol ymer 20 conmponent and an aqueous phase.

To the resulting mxture wagapisided 10 g (0. 75 part)

of an aqueous sol ution containing 15 % cal ci um

chloride toayee! A 3repas@UdySUSRANSHAN Poly #ePEHHRLE dvolume-
pol ymer particles.” To prevent nelt-adhesi'on between

t heerxgey Waatiett poky:mex 175afii,cloesyméP hi(d Hrisht) 49 %, and
an aqueous sol ution containing 5 % 25 potassi um

pabftening tempeadtie, ofitde thudyrmleeatl OPCpataneprep@ed in the same
performed at 80C 32 - EXAMPLE 9 Latex A prepared by
emARNONapanyEBAMEBRE DN (vol une- average particle

size: 0.175 m polyner solid content: 40 % and

sof t eni ng HenPerlatlursensfrable flasly neere 48jedwas00 g of latex A
prepared jn the sane 5 manner as in EXAMPLE 1. To a 2
Lpgglb%‘?%ohé S ision gy Bd R tsup (amennt sf olymer: 100 parts on

BN N T —
SRR B0 DTSR MR R ). waysin
R P BEL A
j ' . ' : 00, 000 .t

LR o ol Rral) MBS B o 000,000

CeuIYO0. | ﬁiér%i’ﬂac‘ﬁﬁ?ec?gﬁ%i Qﬁﬂgﬁb%;foa%"egﬁa? e etehgi’caésn Company

resulting m xture over erio m nu

SLiafedpRidsy cd@tifiublsTp abdet) toPth AR AAERY hixture over a period

of 1.5 minutes, and subsequently 10 g (0.75 part) of an aqueous

solution containing 15 % sodium sulfate was added. At this time, the
system was separated into two phases of flocculated polymer
component and an aqueous phase. To the resulting mixture was
added 10 g (0.75 part) of an aqueous solution containing 15 % calcium
chloride to yield an aqueous suspension of coagulated polymer
particles. To prevent melt-adhesion between the coagulated polymer
particles, 40 g (1.0 part) of an aqueous solution containing 5 %

potassium palmitate was added, and then heat treatment was

performed at 80°C.

EXAMPLE 10
Latex A prepared by emulsion polymerization (volume-

average particle size: 0.175 um, polymer solid content: 40 %, and
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15 solution containing 15 % sodi um sul fate was added.

At this tinme, the systemwas separated into two

phases of floccul ated polynmer conponent and an

aqueous phase. To the resulting m xture was added 10

g (0.75 part) of an aqueous solaation containing 15 %
calcium chloride to yield an aqueous suspensi on of

co%gul ated polyner 20 particles. To prevent
maciteRgsicarpretuee nf tthe polygutatdelt Q)obysrepared in the same
particles, 40 1.0 part) of an aqueous sol ution

c GHERNST R m PhEslum pal nitate was added, and

then heat treatnent was perforned at 80C. 25 EXAMPLE

10 Latex A it ébatel Bypavablsi daskowemer addedoB00 g of latex A
(vol g}rre-d ver a%z particle size: 0.175 m j;Jol mer solid
cSACERTCE A e tsigrsrolyspsrizaiion (emepuraeiupelyoier: HEOO parts on

BRI 11 5500 B i i lou st dberoobiting mixture
TR N e R T
DU BALE B LA G U Bl B oveihyieme
Sol it on Gont4i i ng°L %501 Bt nyrefie B HETE o w700.000 1o
V25208)300,ave4R0t dFok6G Uba SMehiBhio ]S“%%%{% %—genla}%,ﬁlg Company

2,200, 000, manufactured by Sumtono
Cbimpaiieyl) twead contiethoukds e W%E&sﬁiﬂn‘?ﬁ nliiﬁtﬁﬂag aver a period

resulting m xture over a period of 30 ut es,

s@bs@Quanniyes,0 apd Gubisaidntlyof 1@y QLIPS Ug{artf) glbgtéﬁ’ Naqueous

containing 15 % sodi um sul fate was added.
tfp‘ﬁ]é;ﬁ@tﬁé‘,on@gmlegl e $o sephinat ethlfané awasvedehaseatthis time, the
floccul ated pol yner conponent and an aqueous phase.
TEYSU9E1 r %38 t sAgamtedurimtoastwo phases of flocculated polymer
component and an aqueous phase. To the resulting mixture was
added 40 g (3.0 parts) of an aqueous solution containing 15 % calcium
chloride to yield an aqueous suspension of coagulated polymer
particles. To prevent melt-adhesion between the coagulated polymer
particles, 40 g (1.0 part) of an aqueous solution containing 5 %

potassium palmitate was added, and then heat treatment was

performed at 80°C.

EXAMPLE 11
Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C) was prepared in the same

manner as in EXAMPLE 1.

To a 2 L separable flask were added 500 g of latex A



15 added 40 g (3.0 parts) of an aqueous sol ution

containing 15 %calcium chloride to yield an aqueous
suspensi on of coagul ated polynmer particles. To

prevent melt-adhesi on between the coagul ated pol yner
particles, 40 g (1.0 part) of -ag4 aqueous sol ution

containing 5 % potassium pal mtate was added, and

then heat treatnment was 20 perforned at 80C. EXAMPLE
11P1eReERd DY eapalsien ipplemeizmtionpRinys@At BioBfiner: 100 parts on
(vol Uﬁﬁ- average particle size: 0.175 m pol yner soli c?
cFhSeHE: basislanth 008 efoficiomizngl textper ahdréweofeddlfing mixture
pol ynmer:.40C) was prepared in the same nanner as in
EXARPLRaNtaT3ed at ﬂosgpmomm@rfS(ﬁkikcmtmtam%)SOW@h stirring,

Ol 30 i, BB G e i DO Z T etitens
o de? PR R Bhior e Sdealm smighio 4200,000
02t Wary ot KAl el RS ettt oy
LSRR AU ABAC I UL el 88 20008 Sy cyer o priod
Cormminuos] {AEknIRRONIONOURIY paded Lo the, o o o

resulting m xture over a peri

t iofreflo¢ielasydt olyRS: SRAHBREAL 'r%ﬁ(? gtﬂ\oagggésg hgﬁfg_se.-ro To the

fl occul ated pol yner conpohent a an aqu

10t wmesullinge snixtiing Wi taH AP %df@f‘?‘Sg}?%%) (oq grl‘rf EEC?%‘%(%Lb%?fsolution

15

20

25

an aqueous solution containing 15 crumec

t 6optainingnl 3 hecalias ReNsHae 1f vict@agy! VL.
pariicles. To prevent nelt-adhesion bet V\E%ngét:!ﬂ.gé) sti¥pension of

c6agemiated polyyner meaticied.esTo 4@egerd RelPHdNeRhn Between the
agueou solutjon containing 5 % potassium pal mtate

Qaglitided malymaer partiaies, 40 g (1.0 part) of an aqueous solution

containing 5 % potassium palmitate was added, and then heat

treatment was performed at 80°C.

EXAMPLE 12

Latex A prepared by emuilsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was prepared in the same

manner as in EXAMPLE 1.
To a 2 L separable flask were added 500 g of latex A
- prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis) and 500 g of deionized water, and the resulting mixture
was maintained at 40°C (polymer solid content: 20 %). With stirring,
| 40 g (0.2 part) of an aqueous solution containing 1 % polyethylene

oxide (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
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15 treatnment was perfornmed at 80C. EXAMPLE 12 Latex A
prepared by enul si on pol ynerization (vol unme- average
particle size: 0.175 m polymer solid content: 40 %
and 20 softening tenperature of the polyner: 40C) was
prepared in the same manner a$sin EXAMPLE 1. To a 2 L
separable flask were added 500 g of latex A prepared

b | sion pol ymerization (amount of polyner: 100
p?pﬁggofioo’a 1ggnudaganed) banPwodtanof Sz T hemhivalse Company

o G A Sy S re 2 900 o
(0% B ALREERS, 85 b omt ShPn o two phases
kRt ik 9,998 8: 028, o8 20000 e o the
ool WS BOLANOHRY 8000 8 Ui S, o sotuton
sushemusg SO BB LRIOMCNIASES, o L1 oesil 8\ bension o

r estptilatednpslyther Wastagded 4, gnfe%ﬁ Iﬂé'lrtlg%}?ésilgﬂeb?toween the

aqueous solution containing 15 % cal cirum chl or

y cehgubitedqpeBufies pRERMOM O (¢ Q@%ﬁt/\g@ A9 d®ous solution

particles. To prevent nelt-adhesi on between the

coaytdiaieg HolWmyotpssiuira! emlndthe (Wad BAAEY, 0hndNthen heat
aqueous solution containing 5 % potassiumpalmtate

wiisaggrud, waaparfemddatt 80°C.t r eat ment was per f or med
at 80C. EXAMPLE 13 Latex A prepared by enul sion

pol ymeri zation (vol une- average particle size: 0.175
m polyner solid content: 40 % and 15 softening
tenperature of the pol ymeEXAMIELEMS prepared in the
sane

Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 wm, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was prepared in the same
manner as in EXAMPLE 1.

To a 2 L separable flask were added 500 g of latex A
prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis) and 500 g of deionized water, and the resulting mixture
was maintained at 40°C (polymer solid content: 20 %). With stirring,
40 g (0.2 part) of an aqueous solution containing 1 % polyethylene
oxide (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
2,200,000, manufactured by Sumitomo Seika Chemicals Company
Limited) was continuously added to the resulting mixture over a period
of 3 minutes. At this time, the system was separated into two phases

of flocculated polymer component and an aqueous phase. To the

resulting mixture was added 133 g (10 parts) of an aqueous solution
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manner as in EXAMPLE 1. To a 2 L separable flask were

added 500 g of latex A prepared by enul sion

pol ynmeri zati on (amount of polymer: 100 parts on a

solid basis) and 500 g of deionized water, and the

resulting m xture 20 was mai nt aened at 40C (pol yner

solid content: 20 %9. Wth stirring, 40 g (0.2 part)

of an aqueous sol ution containing 1 % pol yethyl ene

0l aPEOEE L 5( % icabgsint yeldveidegeo TatleC thasques @8 tsuspension of

1,700,000 to 2,200,000, manufactured by Sumi tono

sérgUintEad ealemesnpamiclet.i nTo ephevens ettt adbesishybetween the

added to kre resulting mxture over a period 25 of 3

mvaedates polymier pastiales 49sgeth. QapastppHr an estpigdos solution

tvvo&ghases SIgfofl occul ated pol ynmer conponent and an

aqQESHTIRRa . YroPeRssiwas (palrpi§ats xvase adedadded 1B8n heat
solution - 36 containing

%g%;?%ﬁ?%f ?T)r?isgla?rg%‘g‘g ?Egtu dd an aqueous suspension

of coagul ated polyner particles. To prevent
nmel t - adhesi on between the coagul ated pol yner

particles, 40 g (1.0 part eous sol ution

contai ning 5 % potassi um Fmqu\%’/as added, and then

heat 5 tr . -at _80C. EXANVPL To

a reactor g%?gg%ad W te%%gf) g%ﬁf‘g’é% \%e?%rqeédwﬁﬁo';ﬁ%ﬁ%o parts of
and 0 00 pactr TR, PRt BotaiBe A5 % ‘60T part of
nsodgen syAfatensandt (RHCR I iHb ek ngagrg@tagfn@ag?{;g@gmto the

resulting mxture was heated to 70 eres

nfeaatoe amd thddedultirig paistust v BeaNPI09E! MR fhe resulting
followed by stirring for 30 m nutes. Then a nonomer

nPREGAEe s added . Baraotf pothssithhPersibbatsd S by stirring
apd 20 parts of butyl acrylate was continuously
or 30 minutes. Then a monomer mixture containing 80 parts of
methyl methacrylate and 20 parts of butyl acrylate was continuously
added over a period of 4 hours. During the addition, 0.4 part of
potassium palmitate was each added at 30, 60, 90, and 120 minutes
after the addition of the monomer mixture was started.. After the
addition of the monomer mixture, the resulting mixture was
maintained at the same temperature for 1.5 hours to complete
polymerization, thus yielding latex B by emulsion polymerization
(volume-average particle size: 0.138 um, polymer solid content: 32 %,
and softening temperature of the polymer: 70°C).
To a 2 L separable flask were added 500 g of latex B
prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis) and 500 g of deionized water, and the resulting mixture

was maintained at 75°C (polymer solid content: 16 %). With stirring,

32 g (0.2 part) of an aqueous solution containing 1 % polyethylene
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15 added over a period of 4 hours. During the

addition, 0.4 part of potassiumpalmtate was each

added at 30, 60, 90, and 120 minutes after the

addi tion of the nononmer m xture was started. After the
addi tion of the nononmer m xture37 the resulting m xture

was naintained at the sane tenperature for 1.5 hours

to conplete 20 pol ynerization, thus yielding |atex B

byo®Rgl JPEOF3y mscosity-amerdgeo| nmdeaylarageeiphit! i ¢17200,000 to

sioé :.0.138 m polynmer solid content: 32 % and
s f?émsﬁaot efFatifegiarast heSpotiyoren: Sede) . Chernsicaly- Company

S ar%bl e flask were added 500 of latex B prepared by

. Sl PasySREIBEeHslY pddedrip thie resiting: mifirpantes a period

on 5 a solid,basis). and 500 g of deionized water,

ardf %H’ém?"é?ﬁsl' t IAE &‘é‘ﬁsr X0 e thR SYRte Mt WRAsgPara®stinto two phases

( Li,d content: 16 %9. Wth stirring, 32 ¢

(8&4 2}%2?}133&0‘89 Qﬂ%’éaﬁléo‘ﬁgn?&n&ﬂtoﬁn@oﬁﬂaﬁﬁpﬁguﬁ phase. To the

PAleEi{y ide .((PEO,8Z, Vviscosity-average .

nol ec uﬁaé%\?\lgﬁ(g%ﬁe: %8768&550%5 (Oz%éd?ﬁlﬁb(‘}{f an aqueous solution

NedyHtaatineedsby, UMt AMHIsH em.cal s Conpan .

Li mi t ed) v%:s cont %{[r?d{éusl ¢§§§§§d%§1§1ﬁea?e§%ﬂq$‘?%é suspension of

Movlagi@a W€ boR REF G+ 3pautes. AL this tinme, the

syst em was gegyar at é%q-i lr??%s t\/\’lgﬂégﬁgl;%%st tgg%ﬁmFPBC"g%? (,Reé‘gormed at

p&3°Eker component and an aqueous phase. To the

resulting mxture was added 8 g (0.75 part) of an

aqueous solution containing 15 %calciumchloride to

yi el d an aqueous suspension of coagul ated pol yner

particles. Then heat trea@mmeampsEsigerfornmed at  95C

10 EXAVPLE 15 To a reactor equipped with a stirrer

were fed 20® pareactof equipped with a stirrer were fed 200 parts of
deionized water, 0.3 part of potassium palmitate, and 0.01 part of
sodium sulfate, and then a nitrogen gas was introduced into the
reactor and the resulting mixture was heated to 70°C. To the resulting
mixture was added 0.1 part of potassium persulfate followed by stirring
for 30 minutes. Then a monomer mixture containing 80 parts of
methyl methacrylate and 20 parts of butyl acrylate was continuously
added over a period of 4 hours. During the addition, 0.4 part of
potassium palmitate was each added at 30, 60, 90, and 120 minutes
after the addition of the monomer mixture was started. After the
addition of the monomer mixture, the resulting mixture was
maintained at the same temperature for 1.5 hours to complete
polymerization, thus yielding latex C by emulsion polymerization
(volume-average particle size: 0.072 um, polymer solid content: 32 %,

and softening temperature of the polymer: 70°C).

To a 2 L separable flask were added 500 g of latex C
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¢t AHECPYive SUSRENSiAR o veon

dei oni zed water, 0.3 part of potassiumpalmtate, and

0.01 part of sodiumsulfate, and then a nitrogen gas

was i ntroduced into the 15 reactor and the resulting

m xture was heated to 70C. To the resulting mxture

was added 0.1 part of potassium®ersulfate foll owed by
stirring for 30 mnutes. Then a nononer m xture

cont ai ni naﬂfo parts of methyl methacrylate and 20

pdt PP Bt gmsion aplymesizetinhi (auoushtyof peligdeOVEDO S)arts on
peri ogll of 4 rours. During the addition, 0.4 part of 2 |
pdt S8UARRIS) AnchBOOWE icdeinniatdewader, 3nd Ghe BBulERG mixture

1 inutes. after_the addition of the nonomer m xture
m%’ga%'lfam &.m?é 2 751 (Pabitmer caligr camento A6ne4). With stirring,
mgngZOéEJe %es%lltin m xture was maintained at the
sane % enpelrat b 8 3 AU SOl HoRoRI etiBIng 1 % polyethylene

[ i ap, i el di I Cb | si
P (ERD-82, MM a v ien quoieating| sralghb. h76P2000 to
' ta 32.%. d ftenj )
[ 220000, HphBEORLEN. 1y B aito M §2K Whdmicase Company
Lo om0 Sy oadad 8 S 2880 e pei

enul si on pol ymeri zati ~pol
oof Sansiohitds basHsIuBSRAY 80%#9?’;% @a{gﬁ)%@%ﬁ%@%‘ﬁ? solution

the resulting m xture “was ‘hal
PAdem was

seobhthioing edt: %6 stliud thyIsdel i RY. gli%Z 8O- ﬁa
0

of an aqueous solution containing 1 pol'yet hyleh

ofRfPRrgteHCIED, two sghatéy AVRS@E9ata Y : .
1,700,000 to 2,200,000, manufactured by g dipbnent and an

SBfIkECTRapha%- s Toothamgsulting mﬁ&uwmc&oaaaeaoslg 10.75 part) of

added to the resulting m xture over a period o
nPRuBESCORRdSelien e lainBig (D .Z5caritn @hldfide to yield an
agueous solution, contai nlgr{g 15 % sodi um sul fate. At

3 IRt a@bandganbn niarticles.phasieén heat
0 occul ate ynmer component and an aqueous
p{wrggém YHe PP mq%@tﬁr&pgﬂre was added 8 g (0.75

part) of

EXAMPLE 16

To a reactor equipped with a stirrer were fed 220 parts of
deionized water, 0.3 part of boric acid, 0.03 part of sodium carbonate,
0.09 part of sodium N-lauroyl sarcosinate, 0.09 part of sodium
formaldehyde sulfoxylate, 0.006 part of sodium
ethylenediaminetetraacetate, and 0.002 part of iron(Il) sulfate
heptahydrate, and then a nitrogen gas was introduced into the reactor.
Then, the reaction mixture was heated to 80°C. To the resulting
mixture was fed a 25 % portion of a monomer mixture containing 25
parts of methyl methacrylate, 0.1 part of allyl methacrylate, and 0.1
part of t-butyl hydroperoxide in a single operation and polymerization

was performed for 45 minutes. Subsequently, the remaining portion of
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an aqueous sol ution containing 15 % cal ci um chl ori de
to yield an aqueous suspension of coagul ated pol yner
particles. Then heat treatnent was perforned at 95C
15 EXAMPLE 16 To a reactor equipped with a stirrer
were fed 220 parts of deionizetbwater, 0.3 part of
boric acid, 0.03 part of sodium carbonate, 0.09 part
of _.sodi um N-1auroyl sarcosinate, 0.09 part of sodium
20 ho PRANEEIYdEnEifoxtficat, the OBfitiphrdmetingpdi Al continuously
eth e(fedi am netetraacetate, and 0.002 part of
99 PVeL pfRgdod i9é ot Bhyidr AAker tinel atdétion, thé FOQEfing mixture
935, Was i.ﬁ_%g.{g% ced into the reactor. Then, the
r eact i Ot e dhahewareg tempettife fdve X dmurs ng complete

m . fed 25 % portion of a nonomer m xture

codrﬁlgtltﬂgelrﬁ%%%‘% BHPE ShiseRtRpedndd - Badayt aofe soflium N-lauroyl

p - ally t hacryl at e, d 0.1 part of t-butyl

h{i/é'r r‘égée‘r‘%?% d%agﬁa‘gg%‘ﬁ-ngﬁléeoBéfB’é{i%rpaaﬁlﬁlqﬁomyntéxei resulding latex
: > i putes.. Subsequently, the

el R s R e i nBo it ufengtisning as an

remal ni ng portiron o

t BenkAinbkal t usl added over a

per?od o1l‘g alla%gig!rﬁ.ré@A?@u %az}l%ggg? é%‘l?,rtlf:ff‘e S@sﬂfpﬂﬂ@o um. The
nMratalidd pwBEMBERLAtBhN . enperature for 2

hours t opconplgg?ghagolegﬁgﬁgzlgﬁi §%%H%W®ﬁg B %?rﬁ'é‘ﬂ]iabd,loox(the

Oagngant oﬁﬁa@dﬂeﬁ@xﬁd&@éﬂ?}/ﬂmé aﬁﬁpﬁﬁ%id}%ﬁg\é%%era%%?%as 98 %.

The polyner particles in the resulting l'a

c Stthsienieg tly, c mdsite | itk efbsTRERRC N ld:C RHETBhe a cross-linked

functioning as an innernost |ayer had a

vBlathecsvke qudypeart welsensaizeanfed o160 ifhg Pg@&ger?fﬂow, 0.1

pol ynmeri zati on conversion determ ned by Fornu
188kk Pheotanwium pefrspliayeravapuddededr/d then A BWHo@Er mixture

mononer . fed) was 98 % 10 Subsequently, while the .
r B HNIRE 1%k Prrivaf Butyhgcaylatass-pamked styrene, and 1 part of
allyl methacrylate was continuously added over a period of 5 hours.
During this addition, 0.1 part of potassium oleate was added three
times. After the addition of the monomer mixture, 0.05 part of
potassium persulfate was further added and the resulting mixture was
maintained for 2 hours to complete the polymerization. The resulting
.polymer had a volume-average particle size of 0.230 um, and the rate
of polymerization conversion was 99 9%, Subsequently, while the
resulting rubber polymer latex was maintained at 80°C, 0.02 part of
potassium persulfate was added, and then a mixture containing 24
parts of methyl methacrylate, 1 part of butyl acrylate, and 0.1 part of t-
dodecyl mercaptan was continuously added over a period of 1 hour.
After the addition of the monomer mixture, the resulting mixture was

maintained for 1 hour to yield latex D containing particles having a

multilayer structure and a volume-average particle size of 0.250 um
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met hacrylic polynmer was naintained at 80C in a

nitrogen flow, 0.1 part of potassium persulfate was

added, and then. a nononer nixture containing 41

parts of butyl acrylate, 9 parts of styrene, and 1

part of allyl nethacryl ate wastocenti nuously added

over a period of 5 hours. 15 During this addition, 0.1
part_of potassiumol eate was added three tines. After

t HEORHBEIaEwage npavdice mozrsr 0A5Q we, pohfEhepanlidofontent: 33 %,
pot assi um persul fate was further added and the

r t PRYCHRE urtempesatiyeg nohi ted foly@enouf5°€p by emulsion

- cqonpl ete.the polynmerization. The resulting polyner
hat %W&F@E@lgver age particle size of 0.230 m and the

rate 20 of ol%hnﬁr'zati-on onyersi on was 99 %
Subsequent I{/)? | & PRRETaRIg laskgWierisbaddedl Ofer g of latex D

I ' Lhed 80C, 0.0 art of . potassium
porshrfed BB R Slrmieanon talitn ot ahbarer i parts on
par £s1;9f rvl ate, .1 part of butyl ) )
a?r %/falé(tq ebéﬁgﬁgﬁ%d '17§%l§?§ nglaeﬁgnggge‘é’?%ernﬁ%‘gﬁgﬁrf eRgdting mixture
Cordd ki I ' . of OUr A~25 . Af ..
the Bua ity %?%?%ﬁ%%rﬁ%@é’?@% g%@e‘?"]‘}’%@%r @9&?‘91 n‘é’?{h stirring,
N2 Ma bt 41t ' tex D

cont gir g? ngﬁ’ggg?i cles %ﬁg‘l\?{o 2{;? éownu%?i([o%%égshg}é Eict}(&r%dyethylene
angide v(PRORSZY etrREOsRLAveihBe S| 250 M .

(vol une- aver age part iSict?e si zg(:3 6ﬁ§156%hrlngr pg{%;%i‘ét;. 3131798,000 to
c85i2@p0033 Manufmdused t BRi SurhRBRRS a8&ike Chihscal Company
pol ymer: 75C) by emulsion polynerization. To a 2 E

sbpaitedl) avas aohtinereisyldellletDto thefrebatitxg Phixbure over a period
pr?par ed by enul sion polynerization (anmount of

pBl YrBHnues pii thisotimea thel $ybtbasva)s sedadReddin®b two phases

' de*o |z‘:§g V\%ier, and the resulting mxture was
B HEREEH BUTTPorymponant anrbrareraquedug)phdd.h To the

stirrin 2 (0.1 part) of an aqueous sol ution
Cﬁ?ﬁ%tlﬂ%‘n&]%?%g%ﬂ e aRdednd0 gxX0dES REY 8f,an aqueous solution
V] si ty-average .npl ecu) ar ,wei ght: 1,700,000 to

bgﬁgalmgg A Calcium cﬂlﬁ)ride t(gJ yvield an aqueous suspension of
coagulated polymer particles. Then heat treatment was performed at

95°C.

EXAMPLE 17

Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was prepared in the same
manner as in EXAMPLE 1.

To a 2 L separable flask were added 750 g of latex A
prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis)} and 250 g of deionized water, and the resulting mixture

was maintained at 40°C (polymer solid content: 30 %). With stirring,
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10 2,200, 000, manufactured by Sum tono Sei ka Chemi cal s
Conpany Limted) was continuously added to the
resulting mxture over a period of 3 mnutes. At this
time, the systemwas separated into two phases of

fl occul ated pol ymer conponent- @nd- an agueous phase. To
the resulting m xture was added 10 g (0.75 part) of
an _aqueous sol ution 15 containing 15 % cal ci um

chitbE §&2 pagt)epl aan asrpesoiss sslispensémitanhinge aagyl p%lgethylene

pol)a/ﬁr 19%22 | es. Then heat treatnent was perforne

atxles EViSposUytaesegs pnelsatdar bwesghi: si 900,000 to

p rization ol une- average particle size: 0.175

m%%gﬁﬂ@ %‘T‘?g}[%ﬁﬂ"%ﬂt bysSumnitampr Sekee@Ghgmicals Company

t @k re of the polynmer: 40C) was prepared in the

S%%?fe%%a& nghinﬁ‘%%&%ﬁ_c@eﬁ t@r?Bh@ TQS‘EItHEGJmiabUEe piesk period
0 ..l at A 25 d by emrul sion

ool yeer s, debhel &5 je Gheb: hgh phras sfucaus solution

SebhthiR@sSs S . f_.dei oni r, and_the

regulgetu?lﬁiggn? x?ﬂﬂ)e(ﬁys &élgy fr)me]'lg?i%?ﬁeésﬁf %\@8@ mEyiestured by The

sMipgo/ON : 9 (4.0 sty 41 0. 2
pforntymedd, o UARIR, 651 T (0d aaae
pBUyREhykany 19 ﬂ?.?gg’g%%g)ft%ﬁ %;?%bg?éb%gﬁrt%%econtaining 15 %

nmol ecul ar wei ght™:

nmdﬁmtmléﬁehya§@@de@mA§Qh@ﬁ%'ﬂ-ﬁa§' i
Li mited) was continuously added td the B?Setsu t ngsemlrated fnto

ne pleaseseof dopenlaiddSpelynSetotifmerngndhes %ﬁgfbus phase.
0

(0.25 part) of an aqueous solution containing

pbeyihA ﬁwuﬁircg_)hnbatutswaewdaqu%qo% Parth8f an aqueous
Ni ppon Synthetic Chemi cal Industry ., Ltd.) was

a 10N SHMREdIE | §5 150 g caleitim pehigridd 80 fel@0UH aqueous
solution containing 15 % sodium sul fate was added. At

t FREPERFHED efheoagidpsed mpdyriepapattades.ntto prevent melt-adhesion
between the coagulated polymer particles, 60 g (1.0 part) of an aqueous

solution containing 5 % potassium palmitate was added, and then heat

- treatment was performed at 80°C.

EXAMPLE 18

Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 wm, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was prepared in the same |
manner as in EXAMPLE 1.

To a 2 L separable flask were added 750 g of latex A
prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis) and 250 g of deionized water, and the resulting mixture
was maintained at 40°C (polymer solid content: 30 %). With stirring,

60 g (0.2 part} of an aqueous solution containing 1 % polyethylene



io two phases of floccul ated pol yner conponent and an

aqueous phase. To the resulting m xture was added 15

g (0.75 part) of an aqueous solution containing 15 %

calciumchloride to yield an aqueous suspension of

coagul ated pol ynmer particles. -T& prevent nelt-adhesion

bet ween t he coagul ated pol yner particles, 60 g (1.0

par}té@of an aqueous 15 solution containing 5 %

po i 1Tt EBCORIEY-addeage ambletelarhemtight: 1,700,000 to

trg@t{g‘@@b vvaé_ﬁaﬁfrforrred at 80C. EXAMPLE 18 Latex A

pr Qy Weskuzss! yhier Pumitemo( SeilkmeChanicals Company
ol yner solid

aver article.size: 0.175 gm p )
conltr‘@%?df’%l%fgora%uogam %éfiﬁé togihserapuliiagonixtiere over a period
p r. . was pr.epar in the sane nanner as in

E%C{yl\/ﬁ Emiég%s’a aﬁ“f @%ﬁafﬁbg e(é'pgs Pagr ©fadtle BB US solution

(et DI E Ry, B3R Pantarayed by The

. L oni - and th It

o e R e 1B 0r e, @01 ot es added.
308 eSS b 2 y i
solﬁ%is%%ﬁi%tg alﬁlg”gggs b nggggﬁy?gﬁ@%ﬁ%—O h{jpfFontaining 15 %

(B sulfetowdy adue 2 MLaE e th¥eaMm ¢ad 021,999, 4;
to 2,200,000, manufactured byec%lu%r?f :t%é\rr%&%g%lﬁa&as RpdPdted into

Citerd phlaseS€afpiiayculbidd t}ﬁﬂ&m%%(ﬁﬁ%&h@ﬂ@%‘lcy a?fggﬂegﬁa phase.

the resulting m xture over a perio of 5 mnute

10t fén tBegrqsmlOBgparikjund vais aw@qusgfiz.g%npért) of an aqueous
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contai ning 3 % pol y(vinyl alcohol) (

nﬁﬁ@ﬂ'ﬁ@ﬂurﬁ'@(ﬁltﬁy‘llmge 13N %pon:alSjmhheﬂﬂ@riGEePﬁbCé}lieId an agueous
Industry Co., Ltd.) was added. Subsequently 15 g
(GUPRCHRIqY obfcoggudafiesonslysntn peoticlesnt @b nhegehb rielt-adhesion
sg)di umsulfate was added. At this tinme, the system was

S

GRVSEBIEnteRslaiEh Rabasep battiotasuleit gq1 bymof an aqueous
cQARoBent aqd. an agg ous phase.
tion containing 5 % potassium palmitate was added, and then heat

treatment was performed at 80°C.

COMPARATIVE EXAMPLE 1

Latex A prepared by emulsion polymerization (volume-

average particle size: 0.175 pm, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C} was prepared in the same
manner as in EXAMPLE 1.

| To a 2 L separable flask were added 500 g of latex A

prepared by emulsion polymerization (amount of polymer: 100 parts on

a solid basis) and 500 g of deionized water, and the resulting mixture

was maintained at 20°C (polymer solid content: 20 %). With stirring,

40 g (0.2 part) of an aqueous solution containing 1 % polyethylene

oxide (PEQO-8Z, viscosity-average molecular weight: 1,700,000 to
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10 To the resulting m xture was added 15 g (0. 75 part)
of an aqueous solution containing 15 % cal ci um

.chloride to yield an aqueous suspension of coagul ated

pol ynmer particles. To prevent -nelt-adhesion between
t he coagul ated pol ynmer particlés8,-60 g (1.0 part) of
an aqueous soluti on containing 5 % potassi um

and _then heat 15 treatnent was

p was ad

g’%b;ﬁ%@o’aﬂngﬁé 2GHVPARKY! VitUEXAmFD ESeikant@hemicals Company
B%?’?“?%ﬁdi g SPstsa gy dded, g;&gggpgmg}ggf@m%sgg%g@ a period
oPE 3ol b RER T3 (0, 7Bobd F e #autos solution
S%Bﬁ"tﬁ?hﬁ%fi@?'% YEERAY gat?ago éqﬁc? gﬁ,ﬁ)@}sp ‘E1%8%rlte1'9e system

by enmul sidn polyneri Zatd

PaesS s@PardtedOldtd RS 51 o? ?@C%ﬁ%ﬁFg Iniet‘erdggv%tponent and

and the resulting mxture

(pel womeosal pHagent a8 th éhlt%{‘g Dbl n:&% adgda%10 g (0.75

(0.2 part) of an aqueous soluti

- pphy8tdfydr rruusviis eoliiéh %%nt&irﬁﬁgsi g Wgaéégéigﬁﬁ chloride to yield

nol ecul ar weight: 1,700,000 to 43

narurtantuaqdebys s e Seirkaachesicentis .
Limted) was continuously added%ho tehelrfe:?l}’l%% particles.

m xture over a period of 3 mnutes, and subsequently

10 g (0.75 part) of an aqueous sol uti on containing 15

% sodi um sul f at e Wwa€OMBARATAVE BXANPIE, 2t he system 5

was separated into two phases of floccul ated pol yner
conponent hAEX aft a¥epeted physemilsiche podgmictizagion (volume-
m xt ure was, .added 10 g %O 75 part) of an aqueous
s%Y‘?ﬁangSnPélBHP FiFg 95186 cumgi pﬁiychexorscdni taontieakd 408 %, and

g%cfi?rg% eous%%épﬁ?&?_l U Cogggylg?(tl)egvafsl Ir;?e}?a(t)rleﬁnfr{ the same
manner as in EXAMPLE 1.

To a 2 L separable flask were added 500 g of latex A
prepared by emulsion polymerization (amount of polymer: 100 parts on
a solid basis) and 500 g of deionized water, and the resulting mixture
was maintained at 60°C (polymer- solid content: 20 %). With stirring,
40 g (0.2 part) of an aqueous solution containing 1 % polyethylene
oxide (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
2,200,000, manufactured by Sumitomo Seika Chemicals Company
Limited) was continuously added to the resulting mixture over a period
of 3 minutes, and subsequently 10 g (0.75 part) of an aqueous solution
containing 15 % sodium sulfate was added. At this time, the system
was separated into two phases of flocculated polymer component and
an aqueous phase. To the resulting mixture was added 10 g (0.75

part) of an aqueous solution containing 15 % calcium chloride to yield




Latex A prepared by enul sion polynerization (vol une-

average particle size: 0.175 m polyner solid content:

40 % and softening tenperature of the polymer: 400 .

was prepared in the sanme nmanner as in EXAMPLE 1. 15

To a 2 L separable flask were-ddded 500 g of latex A
prepared by enul si on pol ynerizati on (anmount of

pgqj%rrer. 100 parts on a solid basis) and 500 g of
détofPEP U SESPeRSPT Y eergileted pnlxmerepavdsles. To prevent
maj nf.al hed .at S)OC ggol mer-solid content: 20 % . Wth
SUITTTNGCSIR Fetyeonphhe ) coggulated) eamenpartictes, 40 g (1.0

C i ni %_pol yet hyl ene 20 oxi de ( PEO 8Z,
vi(i{c,%:r%s .Bf )g?laéglr%ggsn%ql O FORER GRS 51,g/<7 (®tegsium palmitate was

oS PpeR bkt ey esbeh o0 ne

resulting mxture over a period of 3 mnutes, and
subsequently 10 g (0.75 part) of an aqueous sol ution

cont ai ni ng 15 %sod'@@ﬁjﬂﬁﬁ t this
time, the system 25 was separg{w phases of

flloccul at ed.peky merpYERERE By Sﬁgglﬁgngqélﬁgggeﬁ%gﬁj (volume-

To the resulting mxture was-a

ohvernge peatiels odigéi @1198NLa Nid%Lar %8 Gidh Cl .
chloride to yield - 4 4 - gn ’a%usrs%glg%n%%%ﬁn& 40 %, and

csaffaning templeyatureef the liymee: ROCESRYas prepared in the same
nmel t - adhesi on between the coagul ated pol yngr

10 ppraneeras iMEPAMPLE Ipart) of an aqueous sol ution
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containing 5 % potassiumpalmtate was added. Then
heat treat Afn® Wad prarfaraime ZslB0Gerd LAMRARAGIOV! of latex A

EXAVPLE 3 Latex A prepared by enul sion polynerization

(qu:gﬁiré:_d by emaglsion malymerigation (rhdtnm ofpedlymsr: 90i0 Parts on
CONY EaéPs) O{gng r]5dOO g of deionized water, and the resulting mixture
was maintained at 40°C (polymer solid content: 20 %). With stirring,
5.0 g (0.025 part) of an aqueous solution containing 1 % polyethylene
oxide (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
2,200,000, manufactured by Sumitomo Seika Chemicals Company
Limited) was continuously added to the resulting mixture over a period
of 0.5 minutes. At this time, the viscosity of the system was increased.
To the resulting mixture was added 20 g (1.5 parts) of an aqueous
solution containing 15 % calcium chloride to yield an aqueous
suspension of coagulated polymer particles. To prevent melt-adhesion

between the coagulated polymer particles, 40 g (1.0 part) of an aqueous

solution containing 5 % potassium palmitate was added. Then heat

treatment was performed at 80°C.
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softening tenperature of the polynmer: 400 was
prepared in the sane 10 manner as in EXAMPLE 1. To a
2 L separable flask were added 500 g of latex A
prepared by emrul sion pol ynerization (anmount of

pol ymer: 100 parts on a solid ¥asis) and 500 g of
dei oni zed water, and the resulting m xture was

mai nt ai ned at 40C ( pol &rer solid content: 20 9%9. Wth
stirring, 15 5.0 g (©OOPBABATRYEoEXAMBEEebus sol ution

containin % pol] yet hyl ene . oxi de (PEOG 8Z,

Vi Scosi tygaéa%e‘&ﬁﬁr%%ﬂe& %. gﬁ%‘:ll(SiQI?Opr@Del;i@ation (volume-
Rt pafH P B0 il Lip el io comtent: 40 %, and
resdftd s ] er erjod of 0.5 mnutes. At

this %I:HE% {%rﬁggl\t/ﬁﬁél %osclfft?? oPobﬂ:@egyjéQe% Was prseeeed dg. the same
Onieiddiead g utANgr i xt ure was added 20 g (1.5 parts)

2
of an aqueous solution containing 15 % cal ci um

chioride Loryi 819 ansBRuROe MU YARORALA B  latex A

pol yner particles. To prevent ne

t hErepoagd |t eﬂlmﬁimblﬁﬁéf&&{ﬁﬁé{aﬁ%%?ﬁ af EB%&) o parts on

an aqueous sol ution containing ass

pal sblidt kasial aadd500 dhEnidialzedS .
performed at 80C. 45 PRz G e Bdting mixture

prepmBainipieedat 40° O ebylyenéz blidncdy@iMen ayer o
particle size: 0.175 [m polyner solid cont en?a?j 42‘9@;‘ stirring,

afd &P Lemany vErperausmoisolitionobyeninif®d %w8solycthylene
prepared in the sane 5 manner as in EXAMPLE 1. To a™2

OXpar APEE-Blas Nisesityaeidewgb0tmglafulhat eveight: 1,700,000 to
pre ﬁée&l (?y emul si on pol ymerization (amunt of
&g 004 0mparactsiveda byolSumitesne ) Seiich S0Remicdls Company

diiionjézcﬁd water,. and the resulting mxture was
At EiH SRR CORGEUDBY Rstdesb ke ghe gesuiing 20i84ire Wirth a period

ShErd hﬂ%utes. At this time, the system was separated into two phases
of flocculated polymer component and an aqueous phase. To the
resulting mixture was added 1.3 g (0.10 part) of an aqueous solution
containing 15 % calcium chloride to yield an aqueous suspension
containing coagulated polymer particles and a flocculated polymer
component. To prevent melt-adhesion between the coagulated polymer
particles, 40 g (1.0 part) of an aqueous solution containing 5 %

potassium palmitate was added. Then heat treatment was performed

at 80°C,

COMPARATIVE EXAMPLE 5
Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C) was prepared in the same




10 40 g (0.2 part) of an aqueous solution containing 1

% pol yet hyl ene oxi de (PEO 8Z, viscosity-average

nol ecul ar weight: 1,700,000 to 2,200, 000,

manuf act ured by Sum tonp Sei ka Chem cal s Conpany

Li mited) was continuously addedsto the resulting

m xture over a period of 3 mnutes. At this tinme, the

system was separated into two phases 15 of floccul ated

pdnpmgEeT conpo BSAMEBME An aqueous phase. To the

resulting mxture was added 1.3 g (0.10 part) of an

aqueous sol T@ian2 bonrepaurdblg flask eadrei weriel! fJB'Odg 09 latex A

yi el d an aqueous suspension containing coagul ate

pdtiylEr e‘éiﬂf PRI sioanpolym¢tizatibnt(ethq@uiyofpolymer: 100 parts on

conmponent . .To prevent nelt-adhesi on between the

c@a“Eaﬂﬁt ASishPRdeE o9 R phdaienized water, (And thartesudfingmmixture
pot assium palnmtate

woE HiaiRathed MeB'C (ealaen ookl areoingd "t O stiring
01y Ao VAT 1 BH | VO e SRS B1  SOB R CFERRRENE G2 295 poly(vinyl
oA Tom o, dBhRH 1 dohy “Rhe RRessih o htbetise Chemical
Aoy Sonan B S P Eebabapt B 5 5 075 Barh of an
CUYLTO0R BORNIR cSAldidn g PR Rl ARl $89 RIS To the

on a solid basis) and g of deroni

10t hesuking thivguft Xval ededassnai (ol | ymer . .
solid content: 30 %. Wth g?igr(pi'ﬁ%%fgtoé%?‘ga%g%%ﬁ polution

15

20

25

ofontaiadugols %otaichan eRMradditBlyR1Fo4P il :
al cohol ) (G+20M manufactured bsyThe N 3&%@‘}%%&?%5“’“ of

Creagakited| polysnery paoticlest d T pesvaddasklt- RIS Bdtheen the
15 g (0.75 part) of an aqueous solution containing 1§

ofeagilated upelmeenpartddited 60 g (he part) of an aqueous solution
containing 5 % potassium palmitate was added, and then heat

treatment was performed at 80°C.

REFERENCE EXAMPLE

Latex A prepared by emulsion polymerization (volume-

- average particle size: 0.175 um, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C) was prepared in the same

manner as in EXAMPLE 1.

To a 2 L separable flask were added 200 g of latex A

- prepared by emulsion polymerization (amount of polymer: 100 parts on

a solid basis) and 800 g of deionized water, and the resulting mixture
was maintained at 5°C (polymer solid content: 8 %]). With stirring, 32 g
(6.0 parts) of an aqueous solution containing 15 % calcium chloride

was added to the resulting mixture to yield an aqueous suspension of
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15

10 resulting m xture was added 15 g (0.75 part) of an
aqueous solution containing 15 %calciumchloride to
yi el d an aqueous suspensi on of coagul ated pol ymer
particles. To prevent nelt-adhesion between the
coagul ated pol yner particles, -60 g (1.0 part) of an
aqueous solution containing 5 % potassiumpalnmtate
15 treatment was perfornmed

ed,, and then heat
%@%@q""%&ﬁﬁgﬁéﬁr EBENsles | afexp&vent packeadiyesionl between the

i ' I : ticl ' . 0.175
OSBRI B LB R A iRIESa0% (o pau) séramraaueous solution
t ; fot I :_40C dinth
S SORRARLHES #L0 (FoRRAIRRE nelibal 5vES cbgdedbl antll dbkn heat
wf@@qg@g“%gﬁj&fggmgﬁtgséh?pr epared by enul sion

of ~po

pol yneri zati on (anoun ynmer: 100 parts on a

sol i d basi g)ymad 180 f i Qni,zed water,, and th .

resulting m xture Z%gmgg ﬁ&?nﬁﬁﬁﬁgaregf ‘é%ufﬁolcifnéﬁe softening

s btingberatiesat (Th) %bf Wd habiddin ; 6.0 parts

of an aqueous(sol)uti on cont |neirr§gg15lgé>cgglg\il§ﬂ1 B pre)pared by

chiulstien palyracdedtita iRetheSHbibRP (Bt Ung, & 9, yi el d

an aqueg(l;f suspension of - 4 7 coagul at'edrlg%ﬁt ylﬁ%#nenc values

peXesrel der vEdues dvethe Nbbitoathow @ Batween

coagul ated pol ymer particles, 16 g (1.0 parf‘%ﬁ%fsegﬁ the water

BRI aopiedaarmined dienmmegrabuteNOTAS Sowop*h B @ reatment

Wa‘éﬁ% ed, and then heat treatnment was perfornmed at

8BS CrdBPEesenifotiae thatereasnterrt beforesheitihBe The softening

sge{qt_leni tenpperatures (Tnm) of the polyners In

| SPPRER rFo?’B“ﬁ)r%éhédpl@J/ymemdrsilatemo’L yoeRpazatli B9 kmulsion

tﬁg ?@ét.om.rovv. The nuneric val ues except for val ues

| POVRRCHZRO, Waw A0Fabither soéisnésgntehperantres (Tm) of the
redeterm ned tenperatures. The row of the

ﬁ‘g‘?}ﬁ%@a ﬂng {ices B 4 prepared by emulsion polymerization were

70°C, and the softening temperature (Tm) of the polymer in latex D

prepared by emulsion polymerization was 75°C.



10 at 20C represents the water content before heating.
The softening tenperature (Tn) of the polyner in

| atex A prepared by emul sion polynerization was 40C,
the softening tenperatures (Tm of the polyners in

| atices B and C prepared by enmu#t8i-on pol yneri zati on
were 70C, and the softening tenperature (Tm of the

polymer in latex D 15 pr eparfﬁg emul si on

—

19 8@%%%%%&% F rremﬁf %C) . Léh%éiﬁZ ngg%%g _}%at efage}sl‘?_&t;gx L%t ex D

20 fey heag dreptoment §6)0 25 & 35

45.7 61.8 5804 61.8 45 43%12561. 5 5g95% 61. 2 0T e5g
62.0 58.6 6G# 55 38.2 61,0,57.5 61.0 60 36.9 58.8 :
58.6 61.4 35.1 57.9 57152601 70 33.9 40.3 36.5

59.1 75 3322 39.8 37.5 56057 80 32.5 39.6 35.4 46.5
85 40.2 36.8M45.5 90 40.89364.5 44.4 95 40.1 37.5

44.6 99 4048 37.8 44.8 457 61.8 58.4 61.8
45 43.2 61.5 99.5 61.2
50 41.4 62.0 58.6 60.4
55 38.2 61.0 57.5 61.0
60 36.9 58.8 58.6 61.4
65 35.1 57.9 57.5 60.1
70 33.9 40.3 36.5 59.1
75 33.2 39.8 37.5 - 56.5
80 32.5 39.6 35.4 46.5
85 40.2 36.5 45.5
90 40.5 36.5 44 .4
95 40.1 37.5 44.6
99 40.3 37.8 44.8

Softening temperature

{Tm) of polymer (°C) 40 70 70 &

Table 2 shows the types of latices prepared by emulsion
polymerization, the softening temperatures (Tm) of the polymers, the
particle sizes in latices, the solid contents when coagulated, and the
temperatures when coagulated in Examples 1 to 18, Comparative

‘Examples 1 to 5, and Reference example.




Sof teni ng tenperature

Table 2 shows the types of

ermul si on pol ymeri zati on,

(Tm of the polyners,
the solid contents when coagul&t%d, and the

t enper atures when coagul ated in Exanples 1 to 18,

_(Tm of polyner
| ati ces prepared by
the softening tenperatures
particle sizes in |latices,

t he

Conparative 5 Exanples 1 t 0 TABER Reference exanpl e.

(C) 40 70 70 75

- 49 - T™ARLE 2 Typesdd rent mg—Sottdeghient
Tenper atiateg prégs B enﬂ?é_ 1@ % [’Fqﬂtténfs iTe perature
when whésy dayuleiod Si mn &rr | at BH© lated
coagul atpetymextdayioar pg@fﬂe@qpcpol yrrer 0)3 ‘(‘19
A0ER. 175 20 ﬁU EX. 2 A 4Q 0175 ‘“1“‘ /\ 400
3015.:%0 40 0.175 25 BI040 o 179020 25 40
0. e 00 55 £3. 7 A 40 %17TS 31 401060, 8 A 40
408,975 20 40 Ex.9 A 40 0.175 201749 Ex. 180A 40 40
0.B¥5420 40 AEx. 11 A 4§00.175 2@ 485 Ex. 12, 40
0.H¥520 40 AEx. 13 A 450.175 20 A0 Ex. 14 B 70
0.438 16 75 ' 2 25
CBEX A 40 0.175 20 55
Ex. 7 A 40 0.175 31 40
Ex. 8 A 40 0.175 20 40
Ex. 9 A 40 0.175 20 40
Ex. 11 A 40 0.175 20 40
Ex. 12 A 40 0.175 20 40
Ex. 13 A 40 0.175 20 40
Ex. 14 B 70 0.138 16 75
Ex. 15 C 70 0.072 16 75
Ex. 16 D 75 0.250 20 80
Ex. 17 A 40 0.175 30 40
Com.
Ex 1 A 40 0.175 20 20
Com.
Ex. 2 A 40 0.175 20 60
Com.
Ex. 3 A 40 0.175 20 40
Com.
Ex. 4 A 40 0.175 20 40
Com. A
Ex. 5 40 0.175 30 40
Ref.
Ex. A 40 0.175 8 5

Table 3 shows the viscosity-average molecular weight of

polyethylene oxide, the parts of polyethylene oxide used, the types and

amounts of nonionic surfactants added, the types of coagulants, and

the parts of coagulants used in Examples 1 to 18, Comparative

Examples 1 to 5, and Reference Example.
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Table 4 shows the water contents, volume-average particle
sizes, the amounts (%) of coarse particles remaining on 16-mesh
screen, and the amounts (%) of finely powdered particles having a
volume-average particle size of less than 50 um with respect to the
coagulated polymer particles obtained from emulsion polymerization

latex in Examples 1 to 18, Comparative Examples 1 to o, and

Reference Example.



a

NNOONNNNN N NN NNNNN 00000 V.

N~ 0 Ot-1I
yN~ CO Td-
Cll1 Mt-
contents,
(9 of
and th
havi ng
mwth
obt ai n
Exanp
Ref er ¢
| OVD-0
~pMNIMH

| f

vol

L
ag ol

r'gspeq
dg%?o

nC‘é &X(
~| 0c 001
MNC f ~

Coarse particle
content (%)

of coagulated

particles (um)

Average particle size

TABLE 4

Water content (%)

Type of latex
prepared by
emulsion
polymerization

~h y ,'~ 0 OOONOCOOOO0OCO 0 0 0 0 0000 U N NN

LO ~0 t~ 00 0)

coarse particles remaining on 16-mesh
e amounts (%9 of finely powdered particles

Selst g

(NV
n p~CO [OOH 0 N
(CA a+ .r .-+ ti ti ,--, --~cmUwv
,YO- Ncolt LO" L\ ODMSd LL MA
51 -Table 4 shows the water
si zes, the amounts
sScreen,

)

une- average particle

ume- average particle size of |ess than 50
t to ;\pe 5 coagul ated pol yner particles
I ST 6h P&t ey zat-+en o batew dorP) —
NR&&%?%W@@@ﬁW@@Hﬁﬁ%@:
hnpl e. 52 - Uo OONNhO~ 00 QC p N W

-t 00 N~d-tnM M n

VO - 4) Uc

4.6
10.8

a 0\

Nt onmoo | T
CooodNOo—~m~ L w

0.1
22.3
18.9

197
202
272
268
154
287
255
150
172
201
231
186
176
219
164
278
252
277
12
407
350
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28.3
34.2
24.0
22.1
27.9
32.1
30.6
31.9
28.7
29.6
27.6
28.6
26.2
28.2
29.8
36.0
23.4
22.8
46.0
37.2
34.2
Hard to filter
48.5
45.5
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Com. Ex. 2

Ex. 1

Ex. 2

Ex. 3

Ex 4

Ex. 5

Ex. 6

Ex 7

Ex. 8

Ex. 9

Ex. 10

Ex 11

Ex. 12

Ex. 13

Ex. 14
Ex. 15

Ex. 16

Ex. 17

Ex. 18
Com. Ex. 1
Com. Ex. 3
Com. Ex. 4
Com. Ex. 5
Ref. Ex.
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I he t hod, according to the present

d | b

O B TR 2550 ke o bl Smpoperaion
I . ' I i zati i d

e R P e S LA o

5 ag}‘éﬁﬁ?a%ﬁg %queé@see% TS é:sogg_ﬁ‘ﬂgé%ﬂ%land coagulation techniques:

10

15

(I) A low content of fine powder having a volume-average particle size of
less 50 pm; (1) coagulated particles with low energy consumption

during drying due to a low water content; (IIl} high energy efficiency

due to a granulating operation that can be performed in the vicinity of

the softening temperature of the polymer (in the vicinity of the
polymerization temperature); and (IV) a reduction in ‘load in waste
water {treatment due to the granulating operation that can be
performed at a solid content of 10 percent by weight or more.
Furthermore, from the comparison between Examples 3 and Examples
17 and 18, in the case of a high polymer solid content in latex prepared
by emulsion polymerization within the scope of the present invention,
the coexistence of a nonionic surfactant other than polyethylene oxide

significantly reduces a coarse particle content in produced coagulated

particles.
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5 granul ati ng procésses such as salting-out and

coagul ation techniques: (I) A low content of fine
powder having a vol une-average particle size of |ess
50 m (I11) coagulated particles with | ow energy
consunption during drying due ¥b-a | ow water content;
(I'11) high energy efficiency due to a granul ating
operation that can be performed in the vicinity of 1o
the softening tenperature of CLAMsdI ymer (in the
vicinity of the polynerization tenperature); and (1V)
a reduction in load in waste water treatnent due to

t he granul ati ng ration_that. can be perforned at a
solid cont e?ﬁ [A‘ofr?é%g‘oge oLeHArpyastigRe eragwipted particles from a

F r r arison bhetween Exanples 3
g R el R b eSO comRtging: step (A) of
Do et KB peradicb O B PRAEET pidhied by emulsion
[ tarizatidie [ f oni N ur f act.ant
oﬁ](g}r? than ;JO| yg?ﬁglﬁeﬁ{e@gélﬁgg Oigpglnl'fllcggg‘cnﬂ rreé‘?jha&'@srei’r esents

cdhessoftening temgephaie b tAEO |.a
particles. 54 - CLAIMS 1. Aenggﬁ'g'gﬂ? g‘?q#gntaf%g’ét 5P fgmount of

céhgunstebeprg 100 partkrigmwisiat S|
pol ymeri zati on, col;.?ﬁrri si ng: 1gst egﬁ(?&?ggﬁﬁg{gsggﬁﬁ%l%g&p (B) of

t Reldiggfe O tr 8.0fparts éi}emﬁgﬁp@ﬁ'gib%éft@g%cﬁé lode with stirring;

pglgmsrization.within the range o wher el
r

prizsent el ading o ttenil fy peenipebptwieighef of aec@@%dm{t to cause

in,the | atex,. the anount of the [atex being 100 parts

bymeg?ﬁpagﬁt@%@f §Radymsii ebrbpensnt $taap {rBhgeleous phase; step

aiﬂbng\&o.ﬂ_’f, to a 0 parts by wei ght of polyethyl ene

oxr 08" WHFH ARG 0.4 dosi @pauty byt werdghthof & toagunt to form

Pants ]ttigo&gi glbst of . a coagul ant to cause phase

separ At T on XS EPT & evagiilatedapolaqueroparticles havin
g

" phasgs; e of f.urther adding 0.2 to 10 parts. by
har Bl hverdt Barkield, e o 50 6 50 s and sted (8] of

adjusting the temperature of the suspension to Tm or more.

2. The method according to Claim 1, further comprising a
step of: adding 0.01 to 3.0 parts by weight of a nonionic surfactant
other than polyethylene oxide based on 100 parts by weight of the

polymer solid content at latest before the step (D) of adding the

coagulant.

3. The method according to Claim 1 or 2, wherein the

polymer in the latex prepared by emulsion polymerization has a

volume-average particle size of 0.05 to 0.5 pm.

4. The method according to any one of Claims 1 to 3,
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an aqueous suspensi on contai ni ng coagul ated pol ynmer
particles having a volune-average particle size of 50
to 500 m and step (E) of 15 adjusting the
tenperature of the suspension to Tmor nore. 2. The
met hod according to Caim1l, fuwsther conprising a

"step of: adding 0.01 to 3.0 parts by weight of a

ng@i%oni.c i{;{){ actant other than polyethyl ene oxide
bAERFR WeolgiaxtRr mpTed) o enatlside R0y mEiramtiors dlaisda polymer

cont.ent at | ate before the step (D) of adding the
C%SQ;@ %%%e%.OmetMBﬁr%d?ﬁW%hfo Claim1l or 2,
wherein the polyner in the |atex prepared by emul sion

pol yneri zation has a 25 vol unme-average particle size
d according to any_ one

of 0.05 toD. 4, ..The nmeth )

of d ains ’tg‘h? n}e%?f\ﬁ%oéaﬁ"‘gﬁt@ PRYeRTSr Opaktaimyy 1 to 4,
et Sledd AP ' ' has.a pol yner solid content i
of 10 to 35 pg?%:ﬂélﬁt% E%‘%/{H\/'{\e/tei ght _tﬁg_ I%E%X nRIEBATEE c oPHi fgnulsion
t podyepiRgtioh {4 ai t Qi Y]\Qegrgei n- Lhe o .
tgrrp%(rei?at ure of the‘wlf)sa;[tg3 gx@btﬁ%%g?lg ee%fr?? gnl0°C wherein Tm
potpresenzathesofterafbUshask et pl r of Tm 10C
wherein Tm represeﬁ%s t He so{'l?éeﬁlfhlggpgﬁgg‘r%gture of

the polyner. 6. The nmethod according to any one of

Clains 1 to 5 10 wherein a 0.01 to 10 percent by

wei ght aquéouBheomthod @bcoRBinetdyhRHCoRE]
has a vi scosity-average nol eculh’ﬂag‘r3 wei g too ggo%% 1 to5,

- 1¥herein, 800.04 addediOi rpateArDBYt WEight0% @ec?ufu@ solution  of
t of the

parts by weight based on 100 parts by weig
pBPYRERYIsRea ogile dhiadshes a5vicodite-averhgd meteddiafOweight of
10

_tg @%é)ne f Cdains. 2 to 6, wherein a 0.01 to

paf B9 $&1QhP08qisreaddedoirupinonmmfumat p610.08i t 2.0 parts by
surfﬁﬁtﬁant the{g(shan pol yet hyl ene oxide is added in

anc St ©8. parts by weight of the polymer on a solid basis.

7. The method according to any one of Claims 2 to 6,
Wherein a 0.01 to 10 percent by weight aqueous solution of a nonionic
surfactant other than polyethylene oxide is added in an amount of 0.05

to 2.0 parts by weight based on 100 parts by weight of the polymer on

a solid basis.

8. The method according to any one of Claims 1 to 7,

wherein the coagulant is an aqueous solution of a monovalent or

divalent inorganic salt and /or an inorganic acid.

9. The method according to any one of Claims 1 to 8,
wherein the polymer latex is prepared by polymerizing SO to 100

percent by weight of an acrylic acid ester, O to 40 percent by weight of
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to 2.0 parts by weight based on 100 parts by wei ght of
the polyner on a solid basis. 20 8. The net hod
according to any one of Clainms 1 to 7, wherein the
coagul ant is an aqueous solution of a nonoval ent or

di val ent inorganic salt and/or @&n-inorganic acid. 25
9. The nethod according to any one of Clains 1 to 8,
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10. The method according to any one of Claims 1 to 8,
wherein the polymer latex is prepared by emulsion-polymerizing 60 to
95 parts by weight of a mixture containing 50 to 95 percent by weight
of methyl methacrylate, 5 to 50 percent by weight of a methacrylic acid
ester having a Ca.g alkyl group, and O to 20 percent by weight of a vinyl
monomer copolymerizable with the methyl methacrylate and the
methacrylic acid ester; and then polymerizing, in the presence of the
resulting polymer latex, 5 to 40 parts by weight of a mixture containing
20 to 80 percent by Weight of methyl methacrylate, 20 to 80 percent by
weight of at least one monomer selected from acrylic acid esters and
methacrylic acid esters other than methyl méthacrylate, and O to 20

percent by weight of a vinyl monomer copolymerizable with the forgoing

monomers, the total amount being 100 parts by weight,
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whi ch provi des coagul ated particles having a | ow
content of fine powder and a | ow water content, and
nmakes possible a granulating operation in the
vicinity of the softening tenperature of the polyner.
A" method for manufacturing coagutated particles from
a |latex prepared by enul sion polynerization is

provi ded which conprises ste A) of adjusting the
tenperature of a | atex preﬁﬁ mul si on

pol ymeri zation within the range of Tm[err] 15 err]C
wherein Tmrepresents the softeni ng tenperature of
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the tenperature of the susper’]
operation in the vicinity of the softening temperature of the polymer. A
method for manufacturing coagulated particles from a latex prepared
by emulsion polymerization is provided which comprises step (A) of
adjusting the temperature of a latex prepared by emulsion
polymerization within the range of Tm + 15°C wherein Tm represents
the softening temperature of the polymer in the latex; step (B) of adding
polyethylene oxide; step {C) of adding a coagulant to cause phase
separation of a polymer component from an aqueous phase; step (D) of
further adding a coagulant to form an aqueous suspension containing

coagulated polymer particles having a volume-average particle size of

50 to 500 um; and step (E) of adjusting the temperature of the

suspension to Tm or more.




