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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 |l atex prepared by emnul sion
pol ymeri zation. In particular, the present invention
relates to a 10 nethod for manufacturing coagul at ed
pol ymer particles havi npEsCcROboEyaver age particle .
size of 50 to 500 mfromlatex prepared by enulsion
pol yneri zati on. BACKGROUND ART 15 Pol yners prepared by
enmul si on polynerization are widely used as resin

nodi MEFEODnMGR iMANLUTA @TURNSOIOAGY LA TERIRARTICLES
plastics and the quality of shaped products conposed
t her &&QMs LARESS PREBAREPhBYrEM& EFON LOKY MIERIZATION
resins, methyl nethacrylate resins, and polycarbonate
resins, by addition of small anmounts of the pol yners.
20 Granul ating processes, which coagqul ate | atices and
then recover the resdFCANIGARJ are usual ly
required jgggorder to recover deS|{ed graft copol yners

pPEPHTH HYVERHPEi onclaisbymbpi zat i sREthpee  for
el GARGREST aplte: Moktas avered o8 epuutsion
fapbtorbladh ort! i dfblereh RPN uetefup® dRfyes o
RICOAYS! 31 LAt R ALR gg,pyé@ “BRYIGRS, Javing a

property an FYI'Ng proper
\’.ro?u'h?& %.Yf@f W3 rkRRe E%reg?prSOZto pﬂleﬁ* ?&@e% repared by

pol ymer X prepare the e siron po ynerlz
emulsion polymerlzatlon.

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, b;} 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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by the followi ng procedure: Water is added to, the
|atex to adjust a polynmer solid content to 10 percent
by wei ght or less, and then a coagulant is added to
the resulting mxture at a tenperature 5 sufficiently
| ower than the softening tenpgrature of the polyner to
form coagul ated pol yner particles. Next, the resulting
m xture is heated to at |east the softening

- panyieleatiuom afpdliiwecpdbhtaxeprdpnrpddsiiciee emnslsivr yolymerization

foll owed by dehydrating and drying. In this way, a

pywier ddllopohy meocedurec Weeeedis 28dedwey ¢he HHtes to adjust a

process has the followi ng problens: (1) Since the

polsdaerdadisl yostenagondOr pordeant byapeighd otolesaj radh then a

Iarge amount -of fine powder, troubles frequently

6@%@1 legnir iiRg adeedpr e ethe oresudtingr km@gtt’éﬁv i &to rﬁre mmperature
gforres wor se because of dust generation.

1@Ftlﬁn¥9}’iﬁﬁr 6ha@n3a@>ﬁqf@réagstﬁf@eer&mrﬁe0§ Gb§e391§ﬂ‘ﬂel‘ to

f n due to the hjgh water content of the
%)é% 8@ éfberpéaarpel Nr:ixra) het resulHpge suigtyre is

%ﬁ?%qft%ﬁiq g%&z”f SBRER bt e Ber SRt it Bofimaes taproduce

BTy ?F?P‘Ngﬁu'? sbbsrdiay i Sk r%fhi% 2850 i hpgrdered

Pg@@{,&{gr&%@ Pt a hi gher tenperature, thus 20

ng in ow ener gy eff|C|ency (I\/) Alarge

amount of H‘We%(g '§h1%0§ cesQhé %S/&H%'efag ob@ems I}]ISmCG

COI’]t ent from per cent

aad ighwasteanty dlﬁn{e}‘ph%' nBoky, gg{%l_ﬂ@ﬁ ﬁ@ a1t18 &%ggggeat large

by weight or less, resultin n an 1nhcreased

Aashuih Vet Rhe idad 6 Q%eubl@@%é‘rﬁ@éﬁﬂy \éﬁb’u‘? L!:&Ihﬂ'g rtP%8skocess or
granul ating processes such as a gas- phase

a@zagudlﬁglsmm(drﬁheﬁxmbmessﬁ@r@beaaua@wwgt denezBtion. (I)
sl ow coagul ation (for exanple, see Patent Docunent 2)

Agreabeeanmdens] oaterghrissprisirméd iautie subespisiet drying step
efforts, such processes are unsatisfactory even now

dwze toZhe high water content of the resulting coagulated particles. (III)
It is necessary to add a coagulant generally at a temperature
sufﬁmently lower than the softening temperature of the polymer
(usually, significantly lower than the polymerlzatzon 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
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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 ating process with a pol ymner

5 coagul ant to inprove such cgrcunstances i s proposed

(for exanple, see Patent Docunent 3). In this

process, granulation is performed by adding an

aesoautc tp oy Hityy bostisfdecasrgy Bavi®y, coadel asduafidnadf waste

inorganic salt to a | atex prepared by emul sion '

peitgnehenat,i dre detelopveent ohnehi gramskting erboedsses has been

after the polynerization is diluted with 10 a |arge

dasirpd. of water so that the solid content is 10

percent by weight or less in order to prepare

sati sf act g‘wﬂw‘a@w%t adnpar grahviatingeprasess hwigr ot epslymer

is unsatisfactory with respect to the load in waste

feagilantdarigpprove sheh gincenstasiossdsinrepgred ufait ¢gnple, see

rocess. can be erforned only at a relatively high

P@?Fa“etr i}q%naﬂt € dP Bte Procesie gEHAalation dp Pﬁ%ormed by

state of |atex.prepared by .emulsion ol ymeri zat.i on,

eiidintg din.niohic) RV RREdAASCAS § RPDFE GRAgHlpgt and an
. coN tian., [ Patent Doc nt 1 P 52-68285 A .

FREEEHIC DRtk 3 1 en oo BY GbeaRe ol therization.

t: P.59- OF |.NVENTI TQ .

R i e P Rk ph TPl by g with
r [ ' id n | atyi

e oo O A pBf G R, O, BRggpne by
n [ \Y : .

P e o P 0, RRPEE Bt ietifared particles;

kenss|ntid %ﬂocéﬁg {9 Gn@aYisPetdbe withardsPechad &heCRIMEM waste
(1'11) high energy efficiency 4

-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 object of the
present invention 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 pm; (II) low energy consumption

‘during drying due to a low water content; (IIl) high energy efﬁciency
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due to a granul ating operation that can be perforned
inthe vicinity of the softening tenperature of the
polymer (in the vicinity of the polynerization
tenperature); and (1V) the reduction in the load in

waste water treatnent due to #he granul ating operation
that can be 5 perforned at a solid content of 10

percent by weight or nore. In view of the

doevier dgranidiedngraj@raten the e $enperfonvedt @f shd&udnity of
conduct ed extensive studies, and found that coagul ated
pae t seftesinpartchepafatiice eof | themgpulfactrur(ied fheonvieidit exf the
prepared by enul sion polynerization according to the
Polyimeiingtipn oteuperatuse);atex (IV)ptleparesiidijorenml shenload in
pol ynmeri zation is maintained in a specific range of

We VERIGT etreptinget yerde the dwanslaidde dparation thatxan be
Wi tih stirring, . and if necessary, a coagulant is added
pericrmed haselidegpntant &4 16 parcess prweighinplonare. f r om

an aqueous phase. oagu) ant js further _added to

form an atfiedtV sﬁlgp i%*%o‘é‘?“d@éﬁ’g}greﬁt dyoplaiper the present

i,cles. f th | ti
A RO S T
esent

A . Co tl th
PhoidlEs Pohy TRE AficIfy HRNRRURttY oitiS BER “ionared by

R T T

PRI BRSO HER: ) pAln el 18 LB range
OOtABE ARk ON PHIYdthY drte ok RIOR Q&dJ&“t? ﬂq%Qa\ﬁ@{? atH stfring,
t he pol yner

represents the softening tenperature o

amd tih @ eeassagy, theoagnlat ©f addied |t§t(?di1§ée'gﬂgﬁ§%o%ﬁéﬁ§n of a

by weight on a polynmer solid basis; ste

polginng: Oofipdrent. fopardis dtictrisOphaE, 23 peh¥ald R @urther
oxide while stirring; step (C) of adding O to 1.5

adddd thyormeaghkiquaors sosgehsioh éOceatisatedseymer particles.
separation of a polyner conponent from an aqueous
PrasemmreputDpf ofhef weshitingddiuegul. fuspedsion is adjusted to
the softening temperature of the polymer or more. Consequently, the
present invention has been accomplished.

The = present invention relates_, to a method for
manufacturing coagulated particles from a la;tex f)repared by emulsion
polymerization including 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 O 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
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5 parts by weight of a coagulant to form an aqueous
suspensi on contai ning coagul ated pol yner 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. 5 Aspreferred enmbodi ment of
the present invention relates to the nethod descri bed
above further including a step of adding 0.01 to 3.0
parts By weigght off aa el puUFbARt 3 Afhesus hdfispension
pol yet hyl ene oxi de based on 100 parts by wei ght of
toatgiainygecosghliaded opbenheat patatiest eefng eat R®lehRPaverage
(D) of adding the coagulant. 10 According to anot her
prefieler side eftTtdtors00 wf; thel ptegs fitof adjuanirigpthe td@perature
nmet hod described in any one of the enbodi nents of the
pf thestuspausion tnTirsocmaosct eri zed in that the pol yner
in the | atex repared by enul sion polynerization has
a vol une-évpr@tg@re@aﬁmhﬂ megitzef gic Prosentoinvention 16lates to
Accordi ng to another preferred enbodi ment of the
Hre sasihod dossribem ahave stherinrdydingedsiop ahgddirg 601 to
éﬂg errbogqi ments of the present invention is

PREER MY, 8618t Oha nomdong; sRrisctaak ethey tham pelvskhylene

g%;%gﬁ%iszit%,% i ?p%@g E\E'E%g?%g glcitfgtl’%&cﬁgqnm hnt eg]; %qjlgq :i(g)al%gnt at
GIBSTL R (RE 105 4038 Bkt e SRRt o T he”

( Hy* of podTwEfits of th
Pemmer it RLERAiRR o ABIPAAC BELIFES Chbaimtlf of the present

R 8 RS TR o B ER Rttt the

BRSSEomchio o chas i PR, 9 A RO L v
BRctdt bf emRAdicFEYolyReriA®ion has a volume-average particle
size of 0.05 to 0.5 pm.

According to another preferred embodiment of the present
invention, the method described in any one of the embodiments of the
present invention 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 of the present
invention, the method described in any one of the embodiments of the
present invention 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 of the present

invention, the method described in any one of the embodiments of the

present invention is characterized in that a 0.01 to 10 percent by
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present invention is characterized in that a 0.01 to

10 percent by 6 weight aqueous sol ution of

pol yet hyl ene oxi de that has a viscosity- average

nol ecul ar wei ght of 600,000 to 8,000,000 is added in

an anount of 0.05 to 2.0 parés by weight based on 100

parts by weight of the polyner on a solid basis. 5

According to another preferred enbodi nent of the

pegganthquebuensoRitiort ke pelyeddyldascbiikd that diws eneisosity-

t he enbodi nents of the present invention is

averaget eiolzedldm wdight sofO600,0@0 1fd FEOCBMOMYis weldght in an

aqueous sol ution of a nonionic surfactant other than

@niqutl*gﬂ > txide pastamifencightdrmsmmbont 1@ peurtbbyoreight of

O parts by 10 weight based on 100 parts by weight of

thmppbdnymaﬁn@ saliddiasds.basis. According to another
preferred enbodi nent of the present invention, the

nmet hod defeeusiagite angthefe poeferrrd @mb@ﬂwwts obftherpresent
present |nvent|on I's characterized in that th

%B’gem%t hesmgthagd ibeghyin, enynoRe o4 thﬁrﬁﬁ&’PéﬁPCBFS of the

alt and/

: d' vaI I ganic r. an. i no ic 1 _
iy dtndereRamesrareddnabati b lofor 8 Betcent by

|nvent| 0 t he t hod descri bed I n, any onﬁ of
Y%ﬁle%%inb%%ﬁlﬁ%%%s QPR Gl R ofOTAVi: PERacEnt of fer” than
é@%ﬁ@?@%ﬁ%éﬁgﬂn& i$ JRadd TP B Mo 1.8 Iynécre%afe Harts by
I
it 5%@#893&%%{‘% gt ﬁf* ?50%2? Bl So Bhsis.
m)norrer ﬂc&ﬂ'cﬁﬁ% e tﬁﬁhct}y C d | gn@od’ih‘i‘éﬁt 8mﬁ9rﬁresent

copolynerlzable ester an

i@lﬁr@ﬁ@fbhc th¥i Mekhh8 raize!&%hbeanﬁl Qn%‘ooée B rtﬁéerBMin’ﬁleﬁEE of the

a multi-functional nmonomner form a rubber | atex
A iBvehash isl cHwrdcte¥izd L ipehat the cbn aﬁ@@%m aqueous

ess; and then graft polynerization of 50 to 95 parts
iqluﬁengdmit a monovalent or divalent inorganic salt and/or an inorganic
acid.

According to another preferred embodiment of the present
invention, the method described in any one of the embodiments of the
present invention 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, O to 40 percent by weight of
an aromatic vinyl monomer, O to 10 percent by weight of a vinyl

monomer copolymerizable with the acrylic acid ester and the aromatic

vinyl monomer, and O 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
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- HHENGRE,

on a solid basis, of the rubber latex with 5 to 50
parts by weight of a nonomer m xture containing 10 to
100 percent by weight of a 7 nethacrylic acid ester,
0 to 90 percent by weight of an aromatic vinyl

nmononer, O to 25 percent by weight of a vinyl cyanide

‘mononer, and 0 to 20 percent by weight of a vinyl

nonomner copol ynerizable with the nethacrylic acid

afdtBhcrilie adiP@REdC VYo percdmr b%aﬁéighlﬂ%fvérméﬂronﬁitic vinyl
cyani deé nononer. According to another preferred

- efdasiheeNd t6f23 bersurasigpiveigltvenh iviRyl tftnidetedomer, and O

descri bed in any one of the enbodi nents of the

pr @fepere¢avebyiweaighs afharndayemassinen ddpalymeeizabley mth the

| at ex prepared by enul sion polynerization is prepared

hethaotWiomaqid| ysterj zhei arcmiitit0 vidylt en@bomart sy the vinyl

wei ght of a m xture containing 50 to 95 percent by

opanyice monesudlyl nethacrylate, 5 to 50 percent by

wei ght of a nethacrylic acid ester having a C2-8

al kyl gr ofpcomhingota enpther preferras) emlodiment of thenyptesent

mononer copol ynerizable with the nethyl nmethacrylate
n‘gw%gtqtypficd%ﬁ%x‘é%tre@%%e Hdhepynprdingngy of the

in 15 the presence of the resultjn olymer latex, 5

PSRt pRvER UGN %icgﬁfa%ﬁergedm%hag tgw%lﬁ'mqrg}egext%repared

RO I T ERTE L RN T
E03 0BT o5l PR L RBINE 018 St ene
Bl O sl ERIGHET 20,0980 KIRCLG2RE iy o o
pre %‘r‘lﬁ@% %?ri‘g:)%t%#t%% %ﬁ%ﬁ%%@%}%ﬁven |bon,r2? pereent by
e st PR oAt SpbORABRLIENE clpd et
n2texciBigrRanad 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 séiected from
acrylic acid esters and methacrylic acid esters other than methyl
methacrylate, and O to 20 percent by weight of a vinyl monomer
copolymefizable With the foregoing monomers, the total of the two
mixtures being 100 parts by weight.

According to another preferred embodim.ent of the present

invention, the method described in any one of the embodiments of the

present invention 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, O to 10 percent by weight of a vinyl monomer
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25 by emul sion polynerization is prepared by

pol yneri zation of 50 to 100 percent by wei ght of

but adi ene, 0 to 40 percent by weight of an aromatic

vinyl nononmer, O to 10 percent by weight of a vinyl

nmononer 8 copol ynmerizabl e w gh. butadi ene and the

aromatic vinyl nononer, and O to 5 percent by weight

of a multi-functional nmonomer to forma rubber |atex

BapbREnérighifeswithapgtddiefet A ahat Afen&fic GnPl mM@sser, and

and then graft polynerizati-on of 50 to 95 parts by

Get@ls ,pacent Sof ivkeiphsi o, aSnafilti-henctibbelr rhatexew tch form a

to 50 parts by weight of a nononer m xture containing

fibber 18@xpbavcieg aplaseitrinsitbnaterepbeccytiaf G dr less; and

ester, 0 to 90 percent by weight of an aromatic vinyl

e gealt Polymertzagencofithio HNepgits oy weightydn ayselididasis,

mononer, and O to 20 percent by weight of a vinyl ]

abHarwnbbspdatarewittabl te W tpartsdynwelgtdr9f a anespther mixture

ester, . the 10 _aromatic vinyl, nononer, and the vinyl

eontAiBIS3 Aotee t OO Mracomt By dveighsdiangatbacmdippeigdepter, O to

bgvention for . manyfacturing, coagyl ated particles from
tREICRRE bar Waight Al ér%la%kfov PROBPTHSH, PrigvPadsraent by

L L AL NC T

e e T e TR

%@%ﬁsléﬁlceﬁﬁklzg‘m%or}lgﬁ Sapd t vgrlli(l) c;La?ﬁdgqggﬁ mer, _
nption during drying dueto~a 'ow water content;

[11) hi ffici d ] :
(111) hi g’iﬁhﬁneﬂh@ﬁqofe dﬁg?f‘g‘?ﬁ d'&?nttﬂﬁa HeagHt .atl{/l{?%?tion for

operation that can e - vicinit

fﬂﬁuﬁﬁ&h@ﬁh@%éé‘%ﬂ%&%‘r yfaﬁ‘ti_%iest PR RCl¥EE rprﬁjt:?g{s@ eba}ﬁ C1i:rm:llsion

vicinity of 720 t neri zation tenpera

HONPMEiELGE  hRides 03t hNINASE ©patatieh haSRITRRAE dfégut%Mng”

to the granulating operation that ‘can be perforne
éxcelleind effst@nicodhpdi@dparieRnboRyeMBOARL BaniRABngBERJcesses

MODE FOR CARRYI NG QUT THE | NVENTI ON

such as salting-out techniques: (I) A low content of fine powder having
a volume-average particle size of less 50 um; (II) low energy
consumption during drying due to a low water content; (II) high energy
efficiency due to a granulating operation that can be performed in the
vicinity of the softenihg 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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25 In the present invention, polynmer particles in a

| atex prepared by enul sion polynerization are not
particularly limted and any ones of those prepared
by the followi ng procedures are preferably 9 enployed
for the reason nentioned below._ (1) Polymer |atex
prepared by polynerization of 50 to 100 percent by
wei ght of an acrylic acid ester, 0 to 40 percent by

BRIfdbVedfoARhal RERbhCmENHdndDMRIRG: (0 Polykler RRe&SPtepared

by wei ght of a vinyl nononmer copol ynerizable with the

ber polyenérizdtich est B0 and O @eacammbyCweightl oo miylic acid
and 0 to 5 percent by weight of a nmulti-functional
ewieoOrtot 60 fproeat bybbeighit atfean bavimagicavingll assnomer, 0 to 10
transition tenperature of OC or less, and then graft

- petaemdrhy adight of a5einyd r86npererscdpolymiegizablomwith shei atrylic

basis, of the rubber latex with 5 to 50 parts by
agidgkstest andnbhomzomratic wrisyl Onoontairniand 1Q too51percent by
percent by weight of a_ methacrylic acid ester, 0 to
9ot elat mpytiveingtiongd rapngmsrata forw gy ruhbabdatex baving a

to 25 percent by weight of a vinyl cyani de nononer,

gRgso WansHigr demPHRtYRS ght &'Ca oti dgss.noAbferthen  graft

copol ynerizable_with the nethacrylic acid ester, the
83‘3%%%&‘%%% ﬁ@”nf&n% , PaH§ Eﬁewmlaw Oeyam_%@lmr of the

IR ifhof B T B RappLvEhiEd mapoper mixture

SIS 08 A9RGB, Hlser. o
FORRASEAL 5 L RS R QT
wORMtYares hEap! (%f&i’ﬂlg\g ﬁlﬂﬁoﬁ%ﬂ“g%ﬂtwpﬁéﬁgn?% %%ht of a

20 et hacrylicacid ester, an n pol yimeri zatTon

vifiyl hBoRbasaNe8pBfyméMLabIRSWitH BeP APBErV I &6id Sedt®r, the
40 parts by weight of a mxture containing 20 to 80

- pement wyheiaémer, sREMHe ﬂ‘ﬁi}}lﬂﬁfaﬂiéé%oﬁglnﬁéi}; gg) Polymer

percent by wei ght of at | east one nononer selec
latemprepstdd bgcdrdhulsion polymerization of 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 Cz.s 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 polymerization of, in the presence of

the resulting polymer latex, 5 to 40 parts by weight of a mixture

containing 20 fo 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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esters and nethacrylic acid esters other than nethyl
nmet hacryl ate, and 25 0 to 20 percent by weight of a
vi nyl nononer copol ynerizable with the foregoing
nononers, the total anount of the two m xtures being
100 parts by weight; or (3) igolynmer | atex prepared by
pol yneri zation of 50 10 to 100 percent by wei ght of
but adi ene, 0 to 40 percent by weight of an aromatic
v NYI0 peresR by Qdightlof BatsdithedY) wekdhperbnd ny' Weight of an
nmononmer copol ynerizable with but adi ene and th
aramaticoviviyh yhoimme e ,toal Bl pebediot by pesighotof l@iyvit\@ll ghbnomer
of a multi-functional nmonomer to forma 5 rubber | atex
bepolymeriziids swithabatadiene taanp ehat anoenafic Gther moesaner, and
and then graft polynerization of 50 to 95 parts by
Uetght pagneat Sut ivieighticd, a pfulthBinctibes] haeexmertto Sorm a
to 50 arts by weight of a nononer mixture containing
o JexpRaiag: 2 igaseitpmsitionatomeperestye if Qi€} ¢r less, and

ﬁ%séib 0 tao 90 percent by wei_ght of an aromatic vi 3/

gERLt mplya‘iezszaﬁm@ﬁﬁ hip 926 wtgrhy @»felguhﬁucrrya solid basis,

ni de t ercen ght of a vinyl
ﬂ%ﬂ%ﬁbgob gﬁ‘%?’itba B %’Yn%f? r<gf| 4 éNQRPReET mixture
the vin

& er%@%@ﬂ%ﬁew‘s R?FF%IIAﬁn rvliS%lsﬁs 66 o B HRAECAGA srger, O to

PERY BE yRBh s Ao riRgT ROt RReE 88 25 gercent by
‘S’eﬁft' S BLTEES é’?&’)l?%tf%ft( BieF30 uteotBgdualtie i vinyt
o %‘Zg‘?g‘i@)‘n@fﬂ(@? R R 23 e Wromatic
Fi63P Bibididler S46A tﬁ@'ﬂfly {deCin@honiéll. ch  have been

w del y used as a qual |f|er or therrmpl astic

resins 20Tgsi ?ﬁé@é%%ehrf@i‘ rmﬁﬂﬁfé’étﬁrﬁ{ré‘éﬁbﬁ ?(Slgmer particles
I mpr ovi ng quaI| y even when the poly par les are

iheleiceketrepeeed dhynenh dsidie paBiiefAzafiohhedraaento the above-

i nvention. However, polyner particles in |atex

dusepiveet pygcedmtess ()I) 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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pol yneri zation according to the present invention are

not limted to the above-nentioned. For exanple,

pol ymer particles in |latex prepared by 25

copol ynmeri zation or graft polynerization of a nononer
conposition principally conpased of at |east one

selected fromthe follow ng nononmer groups may be

used alone or as a mxture. Exanples of the - 11

MyteTRer @groups inobhde €1 ) d)knal dotylaes Woaitagiegniai Ak group
an al kyl group having up to 10 carbon atons, for

bramy e1p et hYl cacson adtemst fyd examp'lbatrﬁetﬂ;};dt gtrylate, ethyl
acrylate, and 2-ethyl hexyl acrylate; (2) alKkyl

aettacy yl btugd ceatydatd,ngand an@/ﬂhy@h@qﬂ havivigteyp (2 alkyl
10 carbon atons, 5 for exanple, nmethyl methacrylate,
srchhRcrdattrceyn @ininganydlkyhardiae havaneg umtel 10 carbon atoms,
2- et hyl hexyl methacrylate; (3) vinyl arenes such as

foryr examplenetRgthitly r epeth &l oredsylr éﬁéthmiate butyl

ST ECTRLL R S o B ) B
%%?Eaé‘fai‘% IR rzgg;;ﬂéosmla Pt o
e R

S0 A B AR AT SO i

BB, D008 SR TR B v
'elcﬁetéﬂéj @ ) VekEib s RRIPAGE VR gfeqetgﬁrcg:g)lé(ﬂgrbﬂﬁﬁkhgl Butadiene,

preferably have, but are n

A9 UTRTAMSTRRE RAAL (D) en8itZ9uatiBnid APdnerd MEhs allyt

1s the partlcle size in typical enmulsion

- mekasrilaad idallylTpatNalayar tayByeepa hard tes |n€on§ét¥$rl@ffle glycol
"the polynmer particles can be neasured by, for exanpl e,

ditnMhEROFIRAE Utrdethpidhactglyesl UaNtkKESDatd) ditiipibenzene,
Lat ex prepared by enul si on pol ymerl zation according to
arne glycidyl methacrylate.

The polymer particles preferably have, but are not limited to,

a volume-average particle size of 0.05 to 0.5 pm, 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

25

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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present invention preferably has, but is not limted
as long as an object of the present invention is
achi eved, a solid content of 10 to 35 percent by

wei ght, nore preferably 12 to 30 percent by weight.
Wien the |atex 25 prepared bygenul sion pol ynerization
has a solid content of |less than 10 percent by

wei ght; a large anount of water is needed to reduce

EBStent Ol €141 fﬁ&hlgfomégfrﬁ&ié&ti@ﬁf ££10 ﬁ&rd’%itgw weight or

which is the solid 12 tcontent in typical enulsion

RakYy fROS ZAkieHbing AhtOloREr BLRiashy Witedhtedimeh€s On ttheSother
increasing the load in waste water treatnent. On the '

hahd| whandhe Wik phepdretiely phepRi®d palyeerization has a solid
pol yneri zation has a solid content of nore than 35
peneentofyoneithht, 35 hercest byi wyighft, tihe viyestséiy &f thay system
be extrenmely increased by addition of polyethyl ene

maydda extpermeludecstasad noy anddition nef gedyethiydese aoxide to
the like. The solid content of the |atex may be
previude ¢tisying ard ngixong qpesatipasend the liket - 'Bhe solid content
convection dryer at 120C for 3 _hours, to evaporate )
ohtle later mReh e aneasakachyt Blacingi & Sc Bnekiatexnin e hot-air

| atex fromthe weigh f latex 10 before drying and
RREEHD Fhrger qtnl,gﬂgeép?%%sénho}iﬁ%éﬁt PYApOTete Water and then

SOPREdAcoRlE SRRt v heofAieRclom | e THighis Relate

fr..Tm 15C e preferably Tmm 10C with respect to
%\fgr% '%an{ré?Fgé’PbFﬂF% (hereinafter, referred to

~as "Tnt') 1?1f {;ﬁ@iﬂ%?&%@ﬁé‘mﬂﬁoﬂ Stﬂkott%lg}%gﬁ%ﬁ_geg% Fat%gai:ttrepared

t he tenperatur X prepared

I k. zat | | .Si: cak t
8P SR St R K Held by B GRA B R range of
BZ€ Phoct etorkNaReref iy M Qelobg%ﬁﬁsﬁ% o ttohﬁl?tg(‘)ﬁening
hand, it is not desirable that the tenperature o
et Seal {180 T SEIRN B TEARAPR] TR Ahel BoRRAEr.t M8l not

(Tm + 15)C 20 because the content of coarse particles

denitdlea thatt ithee t®niferature 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 coarse 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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- wei ght™ I ower than t

significantly deviating fromthe desired particle size

may be increased. The term "softening tenperature of

pol ymer" neans a tenperature at which an aqueous
suspensi on cont ai ni ng coagul ated pol ynmer particles
produced by a salting-out technique is heated such

that the water 25 content of the coagul ated pol yner
particles after the heat treatnment is by at least 5
panperdtury i ghtpdlpmer blkasrdihgt tof thbe presgul ahedntion is
pol ynmer particles before the heat treatnent. The

anfaseired gasl blidvestpbisdly sisetife saapo fiyledr wittc arlditdyg prepared by
the present invention is neasured as foll ows:

Bmallyions polibesriaatiohj lanet bath leradd af eacpr epahedlibiysis tubes
emul si on polynerization, and both ends of each of the
araltiesl.s Thoedialpsis tules afpeirdimmrgsilsin wesaquepus solution
i mrersed in an aqueous solution 5 containing 5 percent
wiwéng}a Saperegné itvnwetghr pldealgiumochliosidesah @S for d hours

form tu r coagul a conmpl etely coagul ated. The
tﬁéﬁ wlahgoarule cagplstely congaiaied n Thet refalting fbular

%(?ﬁe#l%%&ﬁ f 1%%(?‘43&&%“%&9 3he cangen o Bose e OFrC With an.
ﬁﬁgﬁﬁﬂg" %?X‘eé f'el it '%Ff‘ei?twﬁb F BB S gpated
RS e et e R -
QEYéxnth@&ﬂp%ro?{tgﬁf {' gécltl Qﬁbﬁ?ﬁl cééﬁq@gg ac%%fee‘ . rgéeh from

e water conten yner par

Ry SR BERhel A 'i' @(?&%‘ﬁum fol €38k (? gg&?@ Her the

e po ymer par

definse tﬁbeceﬁﬁﬁél%‘)attﬁﬁé‘tfﬁﬁnﬁhé hedef 128 ttB %fiéﬁ”ﬂH%Q water

tenperature ( of the polyner. In esent

¢oiment i dintheP pbiehBy RRticy S8eFite kl@eétd&%@tnie‘?ltt 1Bedecreased
| at ex prepared by emul sion polynerization in the form

Iof aaleastObeRtseso byitweighelowsr ahagathaftaMehef @blymer particles
exanpl e, a powder. In general,
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 gleneral,

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 of the agueous 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 weight, it tends to be .
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20 addition of polyethylene oxide in an aqueous

solution formis preferable due to its easy

operation. The aqueous pol yet hyl ene oxi de sol ution
preferably has, but is not limted to, a concentration

of 0.01 to 10 percent by weight. Wen the

concentration of the aqueous solution is less than

0. 01 percent by weight, a | arge anmobunt of the aqueous
diffisaltttoomdridiBeedesdusd 8f dgle WighddiscqigdeierAkNgdueous
anmount of pol yethylene oxide. On"the contrary, when

bbbechykenrt sateadlafiohhe aqueous solution is nore
than 10 percent by weight, it tends to be 14

- di fficul t Polydthpltne beideussedintthe praentiinvestiby ?feferably

t he agueous pol yet hyl ene oxi de sol uti on. Pol yet hyl ene
basdéwsed not tlhmitedesenta iviscersttyoavargbe nadlbyuldrasveight of
but is not limted to, a viscosity-average nol ecul ar
@ROHI0 6o 8,00600000mare Befoabind, Sa0ypitefedan)300. When
1,500, 000 to 5,000,000. Wen the viscosity-average
e gdseasitinaverage snolesularhweigion indess ehen 600,000, even if
Eﬁi}'yet | ene oxide is added to a | atex prepared by .
ethyisnepobsinsr ilsaddsied atq | accatex e@reparasl | By nemulsion
forned, therefqre, fi\n obj ect .of the present invention
RelR iRt R dlodsulater) is Rt ifaemstlhdherpdotear@n object of

T PO 15 B Y B, B e ot
VA LR SR S0k ARSI, 8¢ et
SEL0OP. 98, BB BEPY BTy B, ghgon o
OSSR S TR BBl P B i iR o

ﬁ@cﬁﬁ&s&ﬁriﬂgaﬁalrﬁﬁﬂhg?ﬁgtﬁn@ PRE %@f‘lﬂy'lffe?%%g?ﬁﬁeggssttate of

and the viscosity of stemis i1 ncreas

Tavex bireBardd by hefiyien eﬁlyﬁiellma%%" 2%hAS d §t@c@qﬁdvlvhich the

The vi scosity-average nolecul ar wei ght of polyethyl ene
viscosity of the system is 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 ox_ides used in the. present invention are

preferably polymeric compounds having ethylene oxide units produced

- by polymerization of ethylene oxide, and include, for example,

25

polyethylene oxide, ethylene oxide adducts of higher alcohols, ethylene
oxide adducts of alkylphenols, ethylene oxide adducts of fatty acids,
éthylene 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
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.oxide is neasured with a benzene solvent at 20C. 20

Pol yet hyl ene oxi des used in the present invention are
preferably polynmeric conmpounds havi ng et hyl ene oxi de

units produced by polynerization of ethylene oxide,

and i nclude, for exanple, polsyethyl ene oxide,

et hyl ene oxi de adducts of higher al cohols, ethylene

oxi de adducts of al kyl phenol s, ethyl ene oxi de adducts
ethflahk boxagé asiduls ef bblﬁﬁ%p?l@rﬂ?gl?@glé@t s of fatty.

acid esters with polyvalent al cohols, ethylene oxide
adduct s oDpurgtiensafokyhadinie polwdthylene ogiddlénaddiestsut are
of fatty acid am des, ethylene oxide adducts of oils

ant limised and, 15 sirgglbylseéere axidigomddactsseiise addition, or
pol ypr opyl ene glycols. Operations for adding
pohiintioyiseaddisxirdef ianpredieterbuitedramonatt dfi polyethyleneaoxide
sin%le step addition, a stepw se addition, or

toAatlriR¥ous addition of a predeternined anount of

pol yet hyl ene oxide 5 to a |atex. The ampunt of

pol yet hyl €hé aryatpideelyethyeaeersideyaddes is tprefsrably 0.03

67 665 it Tpameishly 0k, i OoaSR i) 10T e lerp 0,05 to 2
BRI ohs A7 HeRs Based i AP0 RBEIS PEBREaoRot oDy bEHS, of the
Pllvaler T SHRRRERT o corBTeioMo pAREeHRRteR Y cparkiitision  of
Dot EHIEE D BRIOHERE o FRIPAY QS0 R EpT G RR yomats
fPrBLEOY Scﬁﬂﬁ’&glﬁ:i & eéalgée Cﬁéﬂaééq eségj%:e%t 'ooascﬁi1 tﬁgeﬂocc?lated

€ presen

syst em becones Mass; en an o

P 1 88 b rTE ﬂ?éncﬁtﬁfrﬂ%%%%}?ﬂ%@ ;quugge(;ﬁ%%t addition

ot her hand, when the ano pol yét ene oxl

clgdabagtiaRt feddidy fGrrls Ryl Se ?ﬁr‘ﬂ%h&h&r, i th@SwdiQt case, the
significant influence on a behavior in subsequent

syraaenl ddcoMmes 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 undesirable because the production cost is high and

there is no significant difference with respect to the effects of reducing

‘water content and fine 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, i.e., 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
Ppolymerization. Maintaining stirring at the same temperature or

-adding 0 to 1.5 parts by weight of a coagulant (C) induces separation of
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‘However, it is undesirable because the production cost

is high and there is no significant difference with
respect to the effects of reducing 20 water content

and fine particle content conpared with when 0.03 to

3.0 parts by weight of polyetigyl ene oxide is added. In

the present invention, a floccul ated state conposed of

t hree conponents, i.e., - polyner particles prepared

iy teMuiehen theolseenizalll PolyReRlry M bSHEr OXtSlecaddél phase
water is formed during or ‘after 25 the addition of
pepareition asfetioxi flecdudatal golprepacsthgpnheditufi®irinan aqueous
pol ynmeri zation. Maintaining stirring at the same

pbaper Byiferther aitingg.Q to10. EanariysweighiesDatcoagudant (D),
coagul ant (C) induces separation of 16 water fromthe :
wadert I8 fnedhep dopaeatah fimonetiie flocoalased phdgmer component to
separation of the floccul ated pol yner conponent from

B Qe 6g31e0opRases PBYsipn coripining ngagulated pelypemrt particles

gy wei ght of a coagulant (D), water is further

BpHYated fromthe floccul ated pol ymer conponent to 5
form an ueous suspensi on, co%i ni ng coagul at ed
pol yner p Feli"% pESsett myenfion, fherrmenad el icoagyeatt in) added
Ao P weteh Seeathe dipisolgiret PeBpEn ARt case
PHARE BRRLTL 21 S ACEF BBy DB AL vt
Is ti ti .
DMt rer 3 TR 108 LSy PUIBRE. o398 Feflligg of the
SE81sE apé’ti&mﬂezie%sotghy%r {61 tg—%feﬁ?_%e ﬁarﬁcle sibze ?f latex
ol ume-average particle Size o .1 'm%r “Tess,” abou

Prebaired by eﬁﬁﬁkﬁoﬁ%p&ﬁh%lji é’cﬁoﬂ.heFﬁpaagk}Bﬁﬁheazf@rg@ eparticle

pr éf erabl’y added. For~a vo? une-average parti

e 10,405 ASPEB o000 15,10 Sy bl ot
(C) is preferably added. For a volume-average particle size of 0.1 um or
mofe, about O 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 fhe 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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In the present invention, the anount of coagul ant (D)
added for form ng an aqueous suspensi on contai ni ng

t he coagul ated polyner particles fromthe phase
separated state of the floccul ated pol yner 20
conponent and the aqueous phage_is preferably 0.2 to
10 parts by weight. An anobunt of coagulant (D) added
of less than 0.2 part by weight is undesirable

because thgcgu ek @gh&ﬁaaﬁj}nﬁs@@%a{ﬁ@ feSent invention
difficult due to the remaining floccul ated conponent.

AfaBdiRin @lqueeR@debAftion Dif addedoadTBr £ciihahlf)0and/or an
parts by weight is also 25 undesirabl e because the
aqutents sflutionesi awabrggtial asidl (sdlf tHr eagesbddulatdr@ latex
recovered coagul ated polyner particles to adversely
pfématedg byl etyulsiur lpagnteritatiorsi sExaaepled 7of Ehehcoagulants
coagulant (C) and (D) used in the present invention .
inglutde aqueagire sokitsmisiof dnoxgardn salty ganhcasisbdimatchloride,
and/ or an aqueous_solution of an organic acid (salt)
patasséam cddguidst elithivanexhlgridparssdlibm ebrdmide, potassium
ol yneri zation, Exanples of the coagulants 5 include
55%&% i brematic potassine iogide, sedimmdodisty, pratassium
chJéori de, ..potassiumchloride, |ithiumchloride, i
SYirtsm SPeiEe SWRtes s ATHNOBIWA duilfate: hAmEIenév echloride,

ot.assi um i odi de, sodi um.j odi de, . pot assi.um, sul f ate,
SSmE, [Cat ROTESRHIR; DifTafe f aﬁl&?uan?iﬂ?ﬂﬁpcﬁmﬁﬁe,sulfate,_

AR S5 T A AT
[ ' ' I ). .oride,
SORRERGRULE Sl M e 0 g R e

él]ﬂrﬁﬁ'hﬁn S :ﬁU{h%'ilLfrﬁtzﬁPrﬁoéﬁasiirgH'aﬁhﬁm a@ﬂg%ﬁé Wiutions
al'unm aqueous $ol utions of i’'nofgani'c aci ds such as
SYHAEIHR! BEIRCEHeh ] hYBHSCRGHE allld ARG Gejd Mtric acid,
phosphoric acid; organit acids such as acetic acid and

A19d gﬁlﬁjs%ﬁidi"iclﬁcﬁﬁ bra3gHROHSIdROLHEh ARSa Qitid ReIPhBAY T mic acid
aci ds; and aqueous sol utions of

and aqueous 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 iﬁ
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 éddition.
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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organic acid salts such as sodi um acetate, cal cium
acetate, sodium formate, and cal cium formate, which

may be used alone or in conbination. Anong these
conmpounds, preferably used are aqueous 'solutions of
nonoval ent or divalent inorgagic salts or inorganic

acids, 20 for exanple, sodiumchloride, potassium
chloride, sodiumsulfate, ammonium chloride, calcium
Ghight 6fa THROUBAK BTt dther TRENBSIIh§lErcabGide based on
barium chl ori de, hydrochloric acid, and sulfuric
A00dpardearaicdgist, fa aaghlid Gaishe sfoagupalirtert b€ lade, prepared
but are not limted to, a single step addition, a

by epwinséom gaily inenizationcont i nuous addition. 25 In the
present invention, a step of coagul ating a pol yner
prepar ed Byasmiksi oof pdhgnemoraonien issirfacthetsbl gther than
performed in the presence of 0.01 to 3.0 parts by
prelyghlhylepeepzidgbinclodesnenionio pafactamis 1@mpesethtofofiatural
a ‘noni oni ¢ surfactant other than polyethyl ene oxide )
BEeBIctsnor sypthelie aymessginr, exampleobtarchagedatins partially

the pal yner of |atex prepared by enul sion .
PP Azal Vlreséanﬁf%ﬁﬂg}: t RaTHalY onpePenifiesct splg(methyl

Girthactlal), PofRsiElc dean kb salfoprililosss e eeliulose,
BBl TR e Gt S GO yerptidone)
e e T e M ET
Ao s e, Manhlh DSBS, Reriply fepgrified
lgcglly Ahyl 8R®hoicely Qﬁegﬁg%el 18§‘@a1?¥ﬁ11§3<iy§nethyl cellulose,

i nation. Afnong these corpounds, p

&8Q0MHydresdyefifhY (iRitbs&l 6880l refcd8bldll 0S @arfiBll y|%a onified
cel lul'ose, " hydroxynet hyl cellul ose, and hydroxyet )?I _
sélytwheb alailpieibad RefcdPably @lskd &2P&Mficidifly achieving an
pol y(vinyl alcohol) is nore preferably used for

@fjectobtiid presdiiteiive tiom.

The main purpose of making such a nonionic surfactant
coexist during coagulating a pblymer prepared by emulsion
polymerization is to suppress the formation of coarse coagulated'
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 ébove—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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15 object of the present invention. The main purpose

of maki ng such a nonionic surfactant coexist during

coagul ating a pol yner prepared by emul sion

pol ymeri zation is to suppress the formati on of coarse
coagul ated particles. In thegoresent invention,

coarse coagul ated particles are 20 readily forned by

coagul ating treatnment of erul sion polynerization

kat@xnhay hosicnidi SirfRelanTeiddl bf ngeRt 8in 3F0pad®s by weight
ermul sion polynerization | atex having a polyner solid
touherkirabl® Getausd theeentint BY neelighic, stiHBctant remaining in
above-descri bed suppressing effect is readily achieved
bgcdvieee g reememizteds palymoed pardclesrikaicicaassatlito rglversely affect
coagul ating treatnment. 25 Addition of the nonionic
gualittfentexample, heatinesistani@ss than 0.01 part by

wei ght tends to make it difficult to achieve the

ef fect of Thepprdessoihghe tasstitionnaf isveho# noaioséc surfactant is
coagul ated particles. On the other hand, an 19 anount

8Pt nemitsnlarlyy firmitedint Tedaeaddy aehisventhe Ilapired teffasy, the
wei ght., i s undesi.rabl e because the anpbunt of _nonionic
QBP?%Faﬁﬂrf%Wéﬁtﬁ?r@e?@m%fsé@é@@ﬂe@ Hera ghis e dPgders apagulant

LS55 TSRS A ANELSHY 6 bRt A Wit o
BT 2B APk ey
I L e,

- %Hieo{gé’&dggﬁf a%ﬁt%%agt@ép{’ t é%dﬂgﬂiér%ct Q&rfa}éﬁa{rftg}rée&%e added

exanp ore or a nperature o
Y r 4 [ IS ] hi
oLy I S A, PRI IERE R0t BRI gl the

A ar oRELPPrYssihBEHROMIr AN 5or3 Wi @drapt
after coaggl ant O is added. Anmong thced;%héggeé:g?gtﬁgcles, the

gosidnic ashificeatihds afdrecipreferaBBPr £88dd10td NBe system after
formati on of coarse coagulated particles, the
polyethylene 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 nomnionic

surfactant solution preferably has, but is not limited 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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"nonionic surfactant is nore preferably added to the

systemafter 15 polyethyl ene oxide is added. Such a

noni oni ¢ surfactant nay be added, but is not limted

to, in the formof an agqueous solution or in a neat

form for exanple, a powder.ppThe nonionic surfactant

is preferably added in the formof an aqueous

solution due to its easy operation. The aqueous

Hetdiabits, 2Giagld seipaid Bt 4 GtepwidechdBitionass abedntisuous
not limted to, a concentration of 0.01 to 10 percent

. hydittdght . When t he aqueous solution has a

concentration of less than 0.01 percent by weight, a

| ar ge anoUotgulatete pepbjmtr opaiticlesqobtaitetio saddrding to the
predeterm ned anount of the nonionic surfactant. For _
pheseaduisoestionl nreferablvhare a pelutnecyetage pantiofe ameeol SO
than 10 percent by weight, the viscosity of the the )
tRGumel A i wumS-ayerage madtiele t9zpradclasggethan 50 pm is
handl j ng. . Operations for adding the nonjonic .

Qnfesekla breener the gmognk ohghe o tilpwrpitfare partigles into the

single step.addition, a stepwise addjtion, or
¥Bite el dhEma idgﬂlydéa%}am & eraaﬁsq Bfe%ncﬁﬁﬁﬁ“r‘@-l ed volume-

B SE  hER BLER sobprpcre
ER R O A BERRCoBELE AL B R b Rpertasion
SRS, Pl A8y AR IOL0 BOSmohErAEg! AL e

Ion IS mar y=I1 ncreas or une- aver age

. .. f . . . :
% #é_‘:&g)sﬂszﬁs(% uH&éﬁr:%ﬂl%nbé%'%E %g {é;ir?e gg;;@igct[lme due to a

erage particle size o es

RirewRed- Bynhd hftef @%ﬁg@?éﬂlﬂh‘?‘t ' I it %E?‘].i[:)ﬂ GOF R&ie present

desired coagul ated pol yimer particles are fu

sosaska e 550 o ool b uague, s s 1
dedtydsat with. aWrédiotibh eirs aepthahttife dir @88 tvigorous stirring.
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
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invention, the particle size of coagul ated pol yner
particles tends to decrease with a reduction in
tenperature or with vigorous stirring. 15 These
conditions are preferably adjusted so as to form
coagul ated pol yner particlegihaving a desired
particle size within the scope of the present

i nvention. The vol ume-average particle size of

ﬁ?ﬂﬁﬂhatﬁﬂd Pl WYERY tRaT iaée Tof¥n © 8n MERS U, hiddl polymer
CROTRAC FRA- SVRSC (manufactured by N KKIS ,

paRigles 201 nthet ppeddnt Bivehhtibryr esent ai greaniindimgabperation is
an aqueous suspension of coagul ated pol yner particles
perfprgdcata temepetzanperadtatr kast thbhesdtyrdngstemperature (Tm)
suspension is preferably adjusted to at |east the
sebthemalgmesnpeisastare (EJTopnobe tdweitpal yoeeause the temperature
accel erate the nmelt-adhesion between pol ymner

baswildasly been hdjesiegu| bt dae peat ittﬂaéme%{rwm preatment for
limt of the tenperature for the heat treatnent is,
BrRvendingt mekeadhesiene heiwgens pargelase gsagubet perjosmed for
easy operatjon. This _heaﬁhr) treat ment i ncreases _
PERREGNSERE ther _agorgagion 'ét‘E%%@LFPad'tU@ée%é{Wh% hept treatment

ggrt'cl.es and. reduces the water content in the
dAHERB QT IS ™ Bar ti cles. In the present

ey A AR GE BHCR SRR o <
koo Lo B PRy 0% R Gl L propered
b ARS8 o, K008 e SGEEPL By b

SBRERSPI Ng the aggregation between particles during
heat treatnent and during or after drying. By
subsequent dehydration and drying according to a 10
common procedure, coagul ated pol ynmer particles from
| atex prepared by enul sEAMPLE®erizati on accordi ng
to the present invention may be

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 containihg 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 0
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recovered. EXAMPLES 15 The present invention will now

be described in detail based on Exanples. The present
invention is not limted to these Exanpl es.

(Measurenment of water content after dehydration) After

100 g (solid content: 5 to 3&opercent by weight) of a
suspensi on contai ni ng coagul ated particles prepared in
each of 20 Exanpl es, Conparative Exanples, or

Releeeenen Exprdeantiashbi iRt &Y Cticam f ithhialihfly after
with an aspirator for 3 m nutes, the dehydrated resin
dehydeciveratd ddott idedirgt; 400CGVHoFed2skats Shenwaight of the
hot-air convection dryer to evaporate water. The
deiedrresont ent after dehydrati on was determ ned by

Formula 1: 25 Water content after dehydration (% =
(MegstvEmemt »f 00n{ehit A Xinslgrevddvedepolysmat somipenent)

wei ght of the resin immediately after dehydration and
bef ore drVhagpathilcwize efistrdbutiont bé aosigytiatast pargicles in a
dried resin. (Measurement of content of finely _
posprEenpprsparedcishgank mi) ExamplepaCoreparagivee Examples, or
i stribut 'h%n of coagul ated particles_in a suspension
gff@asn@%l agaRke oV ExEfasesedogipar MIGRO | ERA-§VRSC
ef er ence I ur ith ?IIQOI C
AT rg%ﬁﬁmpﬁméy ﬁ%@ﬁ,s@% ,CIL'FI'%.C) conicgpt of the
then .the content of .the ticles ving a particle
briieiby BeSRE Bhnttigt e BF s ciinah oA Btbibirfed from
lati r % . (Measurenent of content of
gL AL e L fgfcgfdél-i;ééi (%%r

coarse coagdul particl es)
(Measurement of content of coarse coagulated polymer particles)

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 aspifator, 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 were 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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After 1,000 g (solid content: 8 to 38 percent by

wei ght) of a suspension containing coagul at ed
particles prepared in each of Exanples, Conparative
Exanpl es, or Reference Exanple was filtered 15 by
suction filtration wth an aspirator, the dehydrated

-resin was recovered and dried at 50C for 24 hours in

a hot-air convection dryer to evaporate water. The

resul ti ngpdichediaPadit itebeSPeiEIRASSRITEEH WEMBRANE /PORE
16- nmesh screen. e content of the coarse coagul at ed

ROLYNBNC(PBOOE,| €6 #has, dehruifdiede@Yby Tuitmidosti 6., Ltd.) of
Content of coarse coagul ated pol ynmer particles

0 /dndL e38) duk Q2 d YasvbRaegdll witpries gnéBatlneewpirgdred by
of the dried particles remained on the 25 16-nesh
sundeivn godyMBrizefives entd thhe aeodidr endtdwas dieddio as to be
particles passing through the 16-nmesh screen.

{avsasiianthre fofm soff & esdiuspgeesiapat UFke (Bs)ltihg plinreis Jtubes
23 Each dialysis tube (SPECTRA Bl OTECH MEMBRANE/ PORE

were impneersegom 31%00ng ohan wamomsesolificry paktainingd. percent
gtd.)_g%f whi ¢ch one end, was tied was charged with 10 gD

Y Weighte! Gedpiaia deiplpridenalt s201C feryrehpiss i tonforsm dtubular
t hen anot her, end was tied so_as to lfe_ 5 fornmed in the

FoRgHIar camplately coamplatedrheThe siasltigedrapylarscoagala were
BER S T HPe pkeh Bh o0 6y il SRR RGRaopT §aCaor 10
RASIAY,, CRARH, Bebfd RMAP Hioen SR ) PatR b fiucgy was
Ao A ARk RO a8 A1 18 -LORECIB o B A Borate
&zﬁ[@l‘?“@hg gfaeiegﬁgn‘%éw%ds”d&eﬁ%i ga e ROMER @7 dryer

at 100C ours to evapora

Water content (%) = [(Wa-Whb)/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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water. The water content was determ ned by Fornula 3:

Water content (% = [(Wa-Wb)/Wa] x100 (3) 15 where WA

represents the wei ght of the tubul ar coagul um before

drying; and Wb represents the weight of the tubul ar

coagul um after drying. A tenpecrature for the heat

treatnment by which the water content of the polyner

particles after the heat treatnment was decreased by at

| east 5 20 percent by weggiinmiPpwer than that of the

pol yner particles before the heat treatnent was

defined aFotdglanf intageyaimaidivitte a(fiam®mete, a stirrer, a

polymer. Hereinafter, the terns "part” and "% used in

Fathmp lcesid en€orypam ahlatefoEaanpiregen aod, Relles elevéccEkanplding a

mean "parts by weight" 25 and "percent by weight",

negpsoet \agld) anThmuleifierwess dgd 1024 tpacte of idistilled edatar and

Exanpl es, Conparative Exanipl es, and Reference Exanple
payblofi sediver kyeybarifate ansi heatedbip 50@Athst1rr1ng mn

To gl ass reactor equipped with a thernoneter,

@tnlrflmen Howr eh mixtuen @6dde?0 parts wif dutybpecaylate Ehfg@mafter

d f ddi d
ettt faranapet ea"z&szi‘o%és”?o;aafe'%yﬁw Qcmiar@r (hgrginatter,
0.,035 f, d h t 50C '
Wwae& P2 et DL Rert b AISA TS e Bfpareer,
ﬁ\rre &3 bm“ééf.{g‘g é_p%tg Qlﬂﬁ%ﬁt:ea F:{:Jg{tﬁrw byfg?cr)lggr%xtlge was fed.
nmet hacry ate (herel na |
_ %ig*ﬁ'?% Bl e IE SRS ﬁiﬂ'ﬂfsd@&a'{e? pod a
sy dmheahydec&gaﬁ%g at 0 815501 484 i N gh PAldiSodium

of dlstllled wat er
ethylenediaminetetraacetate and 0.005 part of iron(ll) sulfate

Aﬂ?{'e' ﬂ?f tr&friu E‘.ef &r r§oquh%nf i contalp(ler%%r f é r tofo f sodium

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 % sodiﬁm lauryl sulfate (corresponding to 1 part)
was continuously added over a peribd 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 yield 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, énd 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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m xture solution containing 0.01 part of disodium
et hyl enedi am netetraacetate and 0.005 part of iron(ll)
sul fate heptahydrate dissolved in 5 parts of

~distilled water were fed. After the 15 resulting

m xture was stirred for 1 hows,.a nmonomer mixture
containing 68.51 parts of BA, 7.61 parts of 2-EHA

0.38 part of AMA, and 0.1 part of cunene

hydr apeitiod, de. gBspadded ehaRMsS ehydrdpefoxides wdd ided and
m xture over a period of 4 hours.” Furthernore, an .
stteal Swas Aoitiied 6t & Mot@sStd/ceadilerd balyitrisatibat eAs a
(corresponding to 1 part) 20 was conti nuously added

o1t algiex i D thaving ahoohmnmduiarggt hearaidts sizenobD.1THhaum and
nmononer m xture. After the addition of the nonomer

| haxing e, pobtmer isotidwesnimort 0hd€d % ovad Gehared, tloe softening

yield a cross-linked acrylic rubber polyner. A
tamperaiucomd dhaiprdymendresng ddlifonent s used for graft

pol yneri zation, containing 10.45 parts of nethyl

net hacryl 3¢ ea28 Lheeparadileeflaskesre eadded a800\vpnof  latex A

0.55 part of BA, and 0.01 part of cunene
Rychas s % FERIRon pelimaiieakey (aBH3t ¢ PAlYMEsJIQQ pgrts on

5203 B 00 33T ORAEEE 54 25 S4Ehe e
R L L R T
5% 2 " o TR S5 SRR, S o fene
S PRERayedy ROy SOLE SN0 p SBE MR TR a0 o
S9RI05D, LSl ReaRBS L SSEPOATER LS. (Ohpony

ﬁ%tsdp%ag%&ﬁiﬂ@&u%zg@dde@@@ thi %_&gﬁ%&g% in@&tﬁi-ég)b‘%s a period

was nmai ntained at 4 (pol ynmer sol i tent: 2

M 8 infhideti BAd é@oéé@]ltﬁr(tgf ZOP?{@.)YSO{JaﬁP o @¥eAYSeous solution
g

sol ution containin % pol yet hyl ene

~ 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 agueous 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 um, polymer solid content: 40 %, and

softening temperature of the polymer: 40°C) was prepared in the same
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oxi de (PEO 8Z, viscosity-average nol ecul ar wei ght:
1,700,000 to 2,200,000, manufactured by Sum tono

Sei ka Chenicals Conpany Linited) was continuously
added to the resulting m xture over a period of 3

m nut es, and subsequently 10og (0.75 part) of an
aqueous sol ution 15 containing 15 % sodi um sul fate was
added. At this time, the system was separated into

e ese s ixAieeeul at ed pol yner conponent and an

- aqueous phase. To the resulting m xture was added 10 g

(0.75 pard)a0h ansagyrale slakit nedecanled n2BO gSofolatex A
calciumchloride to yield an aqueous suspension of

poagUedt Iod epahlyiter pphirhedaeton Tanpraviest pdmer: 100 parts on
rrelt adhesi on between the coagul ated pol yner
pagdlicc besis) 4d) 700. § of piwibhizetl watequetlishsalestiltong mixture
containing 5 % potassium palnmtate was added, and
whenmagatained g0 iC pslypoef soliddcente8dClOF%NPMitl stTing,
Latex A prepared by enul sion polynerization (vol une-
AVeg df2 ratt) of canj aqie@is FOlutiopotymiining i1d % omlyﬁﬂlylene
40 % and softening tenperature_of the polynmner:
vaéﬂélepr 8&9'&;” VISGRSITARECTARE. WRMaHARS W%}E‘}(Al\)h7@01 00 to

separabl e flask were added_ 2 of | at.ex
.%&%p@@ SAHIAST B G Ao Se o fecrticals « Company

ﬁ@%ﬁ&ﬁ@ St At q-fi‘dt?%ga dtb??%'sf#@ﬁ% ?ﬁazfgugﬁg%r wperiod
hr ARy, St SR 5 ERLTR, pell bF " Bldueous
goqm&;nn fcdatiRst DukeDe souide ng%%g%oo&t this time, the

VI SCOSITy-ave ecu ar wel

OQ% n@é};%g r Se %E]Ta S
%gsﬁgany |mte %\%\gs%g%og%/ﬂ?goéi add%%a?o t e(E@(h polymer
éc?rﬁtb'oh'eﬁg Hhett élﬁea ﬁ@ﬁu@ ?ﬁéb@d ]IQ) ehel réﬁl‘tﬁ‘fgt efixtAPE was
subSequently 5 g ) an aqueous

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

'particl_es, 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 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
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solution containing 15 % sodi um sul fate was added. At
this time, the systemwas separated into two phases
of floccul ated polynmer conmponent and an aqueous
phase. To the resulting m xture was added 5 g (0.75
part) of an aqueous sol utiongontaining 15 % cal ci um
15 chloride to yield an aqueous suspensi on of
coagul ated polynmer particles. To prevent

- j t u r . F ot
A PSR S OFE L IR AERU LA BRIMEE replting mixture
600! alehhRansd it RO'CPbYMPALBLEAL RS, 800g]. With stirring,
t hen heat treatnent s~ performed at 80C. 20 EXAMPLE
8oLat @ ARHERAT £ Ryu&id HovatiBal ¥oREdiARld AN % ViSblyEEhylene
average particle size: 0.175 m polyner solid content:
8Ridy (EED-sAf teaidini-areeig! uhelafulbhe wagghtrert, 760000 to
was prepared in the sane 25 manner as in EXAMPLE 1.
Z@00,00D, separdhtridedadly vdumiaddedSéBh Chémliedlex Cdmpany
prepared by enul sion polynerization (anmount of
bohitee) was0pantisusly 27ded tedhied-csadtisg raxdu?so@vgr ef period
dei oni zed water, and the resulting mxture was -
oflad M wies, and4odbsgspienily 1Sog (@ 7Soparihiof a30agipcows islution
stirring, 60 g ép.Z part%%of an _aqueous sol ution
entieaniishd 51%spdivret siydfate wagkpdded PES. gzis time, the system
vi scosi ty-ayerage nol ecul ar weight: 1,700,000 to 5
vasRERMIBLeGantd Aveurlasesy obilacCutaiedeprly mte ppERaNent and

SRS HBAT & Wy Shea SuHTo8 TUECY ot 8ddedndS & (0.75
SRR s SR O b le 8 A R o yic
%‘{1 g%%%‘%ﬁ%?ﬁ%t&%gﬁgﬁla i%ﬁ% o%‘ﬂ%%egqq Ia)r(])tlj(?mte\ll‘mpgrq{ﬂcﬁgs‘i Ohy prevent

melt-adhesion between the coagulated polymer particles, 60 g (1.0

part) of an aqueous solution containing 5 % potassium palmitate was
: g P P

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

EXAMPLE 4

Latex A prepared by emulsion polymerization (volume-
average particle size;-'0.175 um, polymér 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 (amount 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 content: 35 %). With stirring,

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

oxide (PEO-8Z, viscosity-average molecular weight: 1,70_0,000_ to
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10 an aqueous phase. To the resulting m xture was

added 15 g (0.75 part) of an aqueous sol ution

containing 15 %calciumchloride to yield an aqueous
suspensi on of coagul ated pol ynmer particles. To prevent

mel t - adhesi on between the coagul at ed pol yner

particles, 60 g (1.0 part) of an aqueous sol ution
containing 5 % potassium palmtate was 15 added, and
Dheoo oedt  ARAlfaB APPSR iRHo abe BRC. CEINIPAE €ompany
Latex A prepared by enul'si on polynerization (vol une-
bitaitedp wRar ¢dreti@usiigl; af@ddd ToMhen@isyilBhg $0lI¥tAre @vteRt period
40 % and 20 softening tenperature of the polyner:
éD0) masutese paédsubsédgersidyrel 7 18pn¢0. 745 partEXAVRhEafjueous
To a 2 L separable flask were added 875 g of latex A
solepmredohtainmg SiSt golumer sulddtcowagaadded. ft this time, the
polynmer: 100 parts on a solid basis) and 125 g of

gestom zsthonaseparaded tihto r éwol tplmgses xolir Boesuladed polymer
mai nt ai ned at 40C (pol ymer solid content: 35 %. Wth
semponggt and gn( eqmephst phescan Tydbesusesdting gnixture was

SBULLNEJ dopp yelene oride (EOSZ g 15 %
X T —
RIS PEEG: YAl S4REHH g lch THEA SR80 poymer
PRSP H DD ol 20 SRR IR TR 5 %
i ohstofol RS, SRRETSH, Mg S Ubiment was

lgg.fgﬁngar%}:)g(gﬁc an aqueous sol ution containing 15 %
calciumchloride to yield an aqueous suspension of

coagul ated polynmer particles. To prevent
nmel t - adhesi on between the coagul at ed pol yner

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.

20

25

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 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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10 particles, 70 g (1.0 part) of an aqueous sol ution
containing 5 % potassium palmtate was added, and
then heat treatnent was performed at 80C. EXAMPLE 5
15 Latex A prepared by emnul sion polynerization

(vol unme- average particle sizg:-0.175 8. m pol yner
solid content: 40 % and softening tenperature of the
pol ymer: 40C) was prepared in the same nmanner as in

EoAMRhingl 15T% 8oditkmssaBEaeDhe s hagkd weAe tRif egnd0thd system

of latex A 20 prepared by enul sion polynerization
wasostjarated ahysrewo pRAsEaLE Sloerul@eslopolynias cenpurent and

- 500 g of deionized water, and the resulting m xture

ansaquentsiplegsat P&HCEhepotguttings olikthivontaentdd2d 4. g (0.75
Wth stirring, 40 g (0.2 part) of an aqueous sol ution
pan) aif imgqueosisaioiatiny eoretainnigléS(RE@IBIImM chioride to yield
vi scosity-average nol ecul ar weight: 1,700,000 to 25
anoagIeuds svaneheieurddeesgdatsd aradyosrkpatidascalls prevent
Co an}/1 Limted) was continuous]y added to the

F‘é‘i@ﬁfi gElom atwsesy Bre acopulated grolymarnpestclegngt0 g (1.0
subsequently 10 g (.0.75 part). of an_aqueous sol utiqn -
Bary @gﬁ%ia&¥%$QUf58@)ﬂ@&ax Bnidintag 3 i osesnum malpfase was
ti th st,em. was, separated i.nto two es of
?‘Ii‘g%%’u?%‘?ég%ﬁ(}?%ﬁre Uﬁﬁ’gﬁg‘fﬁs B‘?ﬁforr&ﬁdaaqttéﬁ : phase.

To the resulting mxture was added 10 g (0.75 part)

of an aqueous sol ution containing 15 % cal ci um

chloride to yield 5 an aﬂ?@%@@%pensi on of
es. 1o

coagul at ed pol yner partiC pr event

| t-adhegi t . e
mel t-ad gﬁét%g 3? ( ?f%ﬁaﬂeﬁe g%ﬁllﬂ’élgﬁ g%ﬂl}iﬁgegfz&t}og}n (volume-

article part an aqu
Y

SANaL 4RS! DTN TSl DD 3, an
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 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:

1,700,000 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



10

15

20

25

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 wereggadded 500 g of latex A
prepared by enul si on pol ynerizati on (anmount of

polymeri: 100 parts on a solid basis) and 500 g of
dRIAHHE S WP aﬁndaqﬁf@)lf§séih§ﬂ)é}95ioﬁ1 HfulcBaBBfated polymer
mai nt ai ned at 55C (polynmer solid content: 207% . Wth
phtficle8d, TOpLevethtZ2mRahihesiosn badkea sheotsid@ated polymer
containing 1 % 20 pol yet hyl ene oxi de (PEO 8Z,

phasdeles] y4@ver figo makgcof adin weggbbdus dolt@brDUdritaining 5 %
2,200, 000, manufactured by Sum tono Sei ka Chem cal s
Gotamiynd ipaltredte was s caddediuand| sheaddhd tesuitieg mixture was
resulting mxture over a period of 3 mnutes, and

- stibzeaehbfQ f00 Sgnfous.part) of an aqueous sol ution

contai ning 15 % sodi um sul fate was added. At this 25
time, the systemwas separated into two phases of
floccul ated pol ymer conmponent and an aqueous phase.
To the resul ting mxturgE\WP&EdEd 10 g (0.75 part)
of an aquious sol ution containing 15 % cal ci ym 30

chl ori de tBS e dPERPAIFTeOWE § F%%’i %plmeébzgémrat wglume-
YR par At S ey & e g HEier BORAC 458t (56 e, and
S AR nberlng proaRPoREn: AR R EPRTsd ip dbe same
%né%gﬁmﬁgﬁ%@? for 5 minutes. EXAMPLE 7 Latex A
prepared by e

_ y enul’sion"pol yneri zation (vol une- average
Bt 10 sopt EnPny CERatale MERL SAxk aBATRYS ool iatex A
praRaeathy Bnlii8iciR PBlymerization (amount of polymer: 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 agueous 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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manner as in EXAMPLE 1. To a 2 L separable flask were
added 775 g of latex A prepared by enul sion
pol ymeri zati on (amount of polymer: 100 parts on a
solid basis) and 225 g of deionized water, and the
resulting mxture 15 was naintjai ned at 40C ( pol yner
solid content: 31 %9. Wth stirring, 93 g (0.3 part)
of an aqueous solution containing 1 % pol yet hyl ene
BHRIRE il CQBLt VadMl A0 ATOLREN | Bleatehlitment was
00,000 to" 1,100,000, manufactured by Sum tono Sei ka
gorgrdsat@om@any Limted) was continuously added to
he resulting 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 sul fate was added. At
this tinme, the system wBX/AAdphEag&ed into two phases
of floccul ated polymer conmponent and an aqueous

~phase. ToLatex rAespré¢pangdr byt uemulsion guidgohetzafion (volume-

(0.75 part) of an aqueous solution containing 15 % 25
awtreigenpehiiclei giget yli78l diran pojyesys selid pesrstent: (0 %, and
coaqgul ated polynmer particles. To prevent .
sefteninghtesnperaiair 4ed rtheneolysaryul42°6d Ws prepared in the same
particles, 62 %1.0 part) of an aqueous sol ution

BRI A @%ﬂ@ LEybt assi um pal nitate was added, and

B SRR TN R N A
YR PR o ePSHIEY S5k My on
8 SRR bl 3o BB, p YT Syt
gg?%@aﬁ%ﬁ&p@gfgﬁ rqﬁ(giﬂlq@f 'séﬁ&'éﬂht(eﬁﬁoﬂﬁt%?.f With stirring,
20 g (0.05 part) of an agueous 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 aqueéus 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 agueous solution containing 5 %
potassium palmitate was added, and then heat treatment was

performed at 80°C.
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a solid basis) and 500 g of deionized water, and the
resulting mxture was maintained at 40C (pol yner

solid content: 20 9%9. Wth stirring, 20 g (0.05 part)

of an aqueous solution containing 0.5 % pol yet hyl ene

oxi de (PEO 187, viscosity-avepage nol ecul ar wei ght:
4,300,000 to 15 4,800,000, manufactured by Sum tono

Sei ka Chem cal s Conpany Linited) was continuously
added.to the resulting nmaxtagiprpuwer a period of 1.5

m nut es, and subsequently 10 g (0.75 part) of an

aqueous Bateltt IDNpEGIERANIIRY dbuteisadigilySidriAtRivaFolume-
added. At this time, the systemwas Separated into
hverapBapaesticie kizec al1atedimolpoiemez Osslodpeneehtantd &, and
aqueous phase. To the resulting m xture was added 10

spiténiny wanpgratiiranf abecpelynsat Wi C) wanpacpareggl &b the same
calcium chloride to yield an agueous suspensi on of

oeadraseth BHAMBLE particles. To prevent

mel t - adhesi on between the coagul ated pol yner

particl esTo4® 3 Lisepammhly Basknwsntcadded oblPi gnof latex A

containing 5 % 25 potassium pal mtate was added, and

PHEORrEd Y ematsivenpolageripriion (ameuant gamlyser: 100 parts on
9 Latex_A prepared by enul sion nmerization,

EXANMPL ] ol y _
w@ﬂlgrrgam b@rlalgEO(goas o féieéogwfézwetq‘v@ ﬂa%}rﬁﬁﬁfgl%@macture
content:, 40 % .a offening {1 erature of, .t ) ..
85 yhattakeey it %ﬁ'@aﬂi Oflﬁgcpoglatﬁ@t 30 ithy sfigring,
%Awgq_g 1. T 2 FI_g;’se arabl.e flask were a§d§3650q 9%
q 1T Martﬁfi’ﬁa 3676 BrSHBH HOr AR of Pobybiene
o izl
SO, brtliane, MEgsidPare ks ARePudt) Fige: Hoplboo o
or d | res m xvar
YPRTTR0} SRS AR ROIIIRcR) S8 Bl "Eompeny

Bithi¥ed)ORa s QAN A1) 1 deP ) YBL B¥EERfhe 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.

EXAMPLE 10
Latex A prepared by emulsion polymerization (volume-

average particle size: 0.175 um, polymer solid content: 40 %, and
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oxi de (PEO 27, viscosity-average nol ecul ar wei ght:

6, 000,000 to 8,000,000, manufactured by Sum tono

Sei ka Chem cal s Conpany Linited) was continuously

added to the resulting m xture over a period of 1.5

m nut es, and subsequently 103g {(0.75 part) of an

aqueous 15 sol ution containing 15 % sodi um sul fate was
added. At this time, the systemwas separated into
sulepings tan pérdtuee wfl thicegolyohanrer0°C) avgee peapasdi imnhe same
aqueous phase. To the resulting m xture was added 10
marthetbapar EXANIPARE dqueous sol ution containing 15 %
calcium chloride to yield an aqueous suspensi on of

coagul at €fo pal $nbr sgpapablei fieek. WEoe paddetit S00 g of latex A
mel t - adhesi on between the coagul ated pol yner

peenaretldyy ennilgiqn polypaeriyaben{ammyirdoeispelymern: o0 parts on
containing 5 % potassium palnitate was_added, and

2 Hokidh basis| rat RERt 8 isdelpaigesr Waderatargh the e spiiing pixture

10 Latex A prepared by emul si opldpol yer i

18| wed teaved fet Pdr Pebansr selidcarisng, 5§g?§ﬂewi%ﬁt%§ring,
G228 £ A et 0ot SR Al pen
TR BER 8, didrosihh e BR ol Fhe Hegie ont> /000000 t0
g R e
Wlﬁﬁ@ fLg! &q’ﬁll’?'%%‘ggg :'%g@%é’ WEtha qjekﬂlt?ﬁgtrﬁ&ttﬁrg Qved a period

Irring, parts) ‘of an~aqueous

SO3¢ IAMEGRAL %@&nSu}%sg/%@&Hﬂft ! gpﬁ)’ggx' : ‘8( BEQ:8Zaqueous

vi scosity-average nol ecular.” wei g , 7 00 to

Sol2@r088n taAMYE a6t W 88d R SHNFA 1R RaSedde Chelt @Ak sime, the
Conmpany 10 Limted) was continuously added to the

$}Qﬁ:§iri | fgsm sdpdrat@y elint PE&FbOGhhases 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 um, polymer solid content: 40 %, and
softening témperature of the polymer: 40°C}) was prepared in the same
manner as in EXAMPLE 1.
To a 2 L separable flask ﬁere added 500 g of latex A
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of 30 m nutes, and subsequently 10 g (0.75 part) of an
aqueous solution containing 15 % sodi um sul fate was
added. At this time, the systemwas separated into
two phases of floccul ated pol ynmer conponent and an

-aqueous phase. To the resultizng. m xture was 15 added

40 g (3.0 parts) of an aqueous solution containing 15
% cal cium chloride to yield an aqueous suspensi on of

t b V, .
GRABHASSK PRI ot aon BBl ymer 100 arts o

I on bet ['at ed polyner

RaliChasis) 42D 50D § dTaldidnFedaRadayeaus thelrébuling mixture
containing 5 % potassium palntate was added, and

Wwhsmheataihéd Athe0tC Pslymer Beliflaforaenat 260%). BXANPIsEirring,
11 Latex A prepared by enul sion pol ynmerization

400f UO2 pate) afeamadduenes Sohetion. dotbiammimo|ly ¥erpalyktit/lene
content: 40 % and 25 softening tenperature of the
exildgngPEOHSZ), wascqmiBpavechgen mbiecsdae weaginer 1500000 to
EXAMPLE 1. To a 2 L separable flask were added 500 g
2320006Q, Anamddacipimegaryd Shymétemne i SeiksolGhemicalsi Sempany
(ampunt of polyner: 100 parts on a solid basis) and .
Eguitgdowagaantineeuishit addedte thaaepaling mpgtirg puge a period
was mai ntai ned at 40C (polyner solid content: 20 9.

o 8 Hogkes: ndt thig tlgn?,oﬁze Bustem gras seRatrRisdsingg| g phases

o toberiatiay ephle kot npREnb i an [aGopoBhoPRgse.  To the
R5hg DR Ro AT ABLEPyPRTAT #5 FaReoUS solution
Coin 1S, L el floRBE B wicdd S AAERs isylepgnsion of
Rod 25 B EeP BT F 0 RO Mo AL Sr B RINERUS BORRED the
Hadfla B G mMEP! PMitffes, 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 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 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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containing 15 %calciumchloride to yield an aqueous
suspensi on of coagul ated polyner particles. To
prevent melt-adhesi on between the coagul ated pol yner
particles, 40 g (1.0 part) of an aqueous sol ution
containing 5 % potassi um pal gstate was added, and then
heat 15 treatnent was perfornmed at 80C. EXAMPLE 12
Latex A prepared by emul sion pol ynerization (vol ume-
@W@G@Op%fah‘ﬂf&cﬁh%a 1Y BiemiorR®| $8fka ThéshicaRt eRimpany
% and 20 softening’tenperature of the polyner:
H@@te&\)aﬁ/aﬁ reRaiedoh Syt Hed s ne theaasealtins mixtix@WReEalperiod
To a 2 L separable flask were added 500 g of latex A
of 8paiedtdsy AMthid cineothwreysizat ivoas capatitedointo two phases
pol yner: 100 parts on a solid basis) and 500 g of
dieifloccnidedapelymenddrhponent| dndigami aqueeu@Sphase. To the
mai nt ai ned at 40C (polynmer solid content: 20 %9. Wth
stsultinggmixfegwes. adgedt4 f(0a3) guugoos aolaguasus solution
contai nin 1 % pol yet hyl ene oxi de (PEOC 8Z,
sorledring 1av¥ sglcibm adlprdevis gield an moponos tscslsygnswn of
2, 200, 000, rranuf actured by _ Sum tono Sei ka_Chemni cal
nrsiated [goaform@a)p%gc ewnt TogeEeyt @&%ﬂé@d@&lﬂ@ between the
m xture over riod of 3 mnutes

resultin

fqageiia qsﬁp@%p@ﬁq m%@cé%aﬁigdlr%wﬁw &%@é@le%s ! Sofution
ccul at conp an a S .

CHESERES i | TP e TG W 10990 pand) then heat

SOl L ion ning 15 % cal ci um chloride

?Saﬁﬁéﬁﬁgéﬁ;§ﬁ%§%ﬁ§d§ﬁ§§§ ‘ion of C%agulated pol yner

particles. To prevent nelt-adhesi on between the

coagul ated polynmer particles, 40 g (1.0 part) of an

aqueous sol ution contaight Py 9 Bot assi um pal nmitate
was added, and then heat treatnent was perforned

at 80C. Latex A prepared by emulsion polymerization (volume-
average particle size: 0.175 pm, polymer solid content: 40 %, and
lsoftening 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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EXAI\/PLE' 13 Latex A prepared by emnul sion pol ynerization
(volunme- average particle size: 0.175 m polyner solid
content: 40 % and 15 softening tenperature of the
polymer: 40C) was prepared in the same nmanner as in
EXAMPLE 1. To a 2 L separabl g;f| ask were added 500 g

of latex A prepared by enul sion pol ynerization

(amobunt of polyner: 100 parts on a solid basis) and

i pni t : esul 1 ] enéfdn of

oatnte 1526 SRR ForRd PRINCHY A A SipEnshn o

(4 Aiatdd Hot¥merdPaidifs.2 PAdrbveht GHeRMIBM oA Obétddh the
(g%)%lan% néﬂ 1 %650 yetl(%y?ene ISc{xivde (PCEO 87, °
gé%gﬁtéd/ﬂﬁ&ﬂepﬁﬁhﬁééﬂ ap wei1obtpark) 6909 Wnicdus solution

, 000, manufactured by Sumitono Sei ka Chem cal s

Eommpaining LS N4 eghtammsusonpalnmiess ywagddadded, thed then heat

resulting m xture over a period 25 of 3 mnutes. At
trleasmenho®vad perfoysicenatB8°Geparated into two phases

of floccul ated pol yner conponent and an aqueous phase.

To the resulting m xture was added 133 g (10 parts)

of an aqueous solution 36 containing 15 % cal ci um
chloride to yield an aqiotMRdspénsi on of coagul ated

pol ymer particles. To prevent nelt-adhesion between

the coaglt & egapioryemiippatt Witheg, stitrey were fed 200 grrts of
an agueous solution containing 5 % potassium

@eirnidcsk avatgs D@ doardnel Petassiam pajmitale md G4 part of

- per.formed _at 80C. MPLE 14 To a reactor. equipped .
SRR SaiRier apg, FRAQ2BHTPRFR BT VaS| H}ﬁggéﬁcwgt fto the

Q0hoRa0l e BRI BaB 0 LR bl
#Eﬁ%t&hﬁ%%%?ﬁitga:%gﬂgﬁtﬂ(g }Soet%lélsltﬁnq er?s)l(_ltlf'értg fo g’wlélg %tyes‘,jtirring
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 minufes
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 erﬁulsion polymerization
(volume-average particle size: 0.138 pm, 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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m xture was added 0.1 part of potassium persulfate
followed by stirring for 30 mnutes. Then a nonomer
m xture containing 80 parts of nmethyl nethacrylate

~and 20 parts of butyl acrylate was continuously 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 addition of the

BRIMTE(PED RZLN &vivessisi-avththe Aodéculpe wadght:i on700,000 to

the nononmer m xture, the resulting m xture was

avl 00,800 draintifactsene herpendtame Beikd . Chbslicsist Company

conpl ete 20 pol ynerization, thus yielding |atex B by

Eimitedpwasotyminipaslyoaddéd ab uime- msaltigg rpatuire loger a period

size: 0.138 m polyner solid content: 32 % and

eb Bt eminntes. edyiethas uiteepthe Isyspohywes sepaCrtedTmta 3vd phases

separabl e flask were added 500 g of |atex B prepared

o flongdated polymeri cemponepanandt anf agueguer phagse To the

parts on 25 a solid basis) and 500 of deioni zed )

iRtHEingamixtwee mesupddsd i %t(Qr €0 viearthewf ram aieeqats potition
stirring, 32

| ' tent: 16 9. Wt _
%‘gg@ggg;% 5c’1cgo'f’/gI é%%?ga%goq}slog@é?m SHEIoRR A BRI syispansion of
ﬁ‘g’{‘%@%@%‘ B ISHZ?E‘ S%gtg‘g%égg@f?%he\gtg%gg%én%wég erformed at

_ ggﬁf actured by Sum tono Sei ka Cheni cal s Conpany
|

ted) was continuously added to the resulting

mixture over a period of 3 mnutes. At this time, the
-system was separated into two phases 5 of floccul ated

polyer component and aggugas jhase. To the

el d an oo e e o Bl A Parts of
%ibhiifdcpawatw,ero.laeﬁhrﬁ loE ahHRIEIRS pREMIRIEEGrR] 0.89Cpart of
sodium sulfate, and then a nitrogen gas was introduced into the
reactor and thé 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 complefe
polymerization, thus yielding latex C by emulsion polymerization
‘{Volume—a{rerage particle size: 0.072 pm, 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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EXAMPLE 15 To a reactor equipped with a stirrer were
fed 200 parts of deionized water, 0.3 part of

pot assium palmtate, and 0.01 part of sodium sulfate,
and then a nitrogen gas was introduced into the 15
reactor and the resulting mxgure was heated to 70C,
To the resulting mxture was added 0.1 part of

pot assi um persul fate followed by stirring for 30

REM RSP ez tiBhea bRt R4 BF POl elpafdé Qbts on
PripRe oy g pelst Fas

hacryl at 20 parts of buty crylate

Q%Hli&%@@fd) Yand@ &R g WfedcidnRid Atef, ﬁ@%&sresmﬁhg%lxture
the addition, 0.4 part of 20 potassium pal mtate was
eashmaddednat 207560, (P9Gman&olid0comtruiteI6 o)l eWithastirring,
addi tion of the nononmer m xture was started. After the
a8dgt (002 part) hd annageeons dolttiont bentdaind Iln%fT]Edly‘dﬂﬁflene
was mai ntained at the sanme tenperature for 1.5 hours
oxideonfPFD-SZ, potiyemmityzavemge timodequilet diwaightait ek 7000900 to
ermul si on pol ynerization 25 (vol une-average particle

33,0000 Tmamuipetynest yolSumimenBeilkd? Chemacals Company
softening tenperature of the polynmer: 70C). To a 2 L
Ligpdeabmass sontinignslyaadded s00hg r@suﬂfamgxn@tur@@ver a period

par ed by I sion poI merization (anmount
‘gégfﬁé‘?u ef@@fgiﬁpéseﬁUE% ¥t gdOpb2irArtant am@q@e@ﬂs solution
dei oni zed ter d the esultln Xt ure

SRl 5 %o et walaol | dodhis timer otog . Sytem was

i amta%»%pg%@ps ol B AR SRt and e

368 R Nan TP TP Sl lif itk s At d Bare part) of

2 esuﬁﬁé‘oui— éﬁlﬁﬁgh %ﬁt&glnﬁ%nfg gyl %faftg {J gi-ﬂfea 9 yield an

m xture over

éc&@&%’éle&%ﬁeﬁslgn( g>|f 720 %‘xﬁ%e@f p%?yrﬁﬁlu eﬁ#ﬁ:e“igg uti ’?Hen heat

contai ning 15 % sodi um s
T¥atB8hY@fas performed at 95°C.

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, énd 0.002 part of iron(ll} 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 perform_ed for 45-minutes. Subsequently, the remaining portion of
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10 separated into two phases of floccul ated pol yner
conponent and an aqueous phase. To the resulting

m xture was added 8 g (0.75 part) of an aqueous
solution containing 15 %calciumchloride to yield an

- aqueous suspensi on of coagul aged pol yner particles.

Then heat treatnent was perforned at 95C. 15 EXAMPLE
16 To a reactor equipped with a stirrer were fed 220

B thoAbmdenenitaes wat ef, tH: InRIt alolf)i &aACkdntinuously
0.03 part of sodiumcarbonate, 0.09 part of sodium

Aled oyt aspésediofat Boub. (dtdrafHe AddBRM, WhHeZfksulting mixture
f or mal dehyde sul foxylate, 0.006 part of sodium

wbbyheldadiardnet eticacehat &mpathtQrdO@Rrpar hoefrs to complete
iron(ll) sulfate heptahydrate, and then a nitrogen
pelymerszatmim.odUledingntthis heeniehcOo? . paftherf, sbmam N-lauroyl
reaction mxture was heated to 80C. To the resulting
sarcosrmisawakeddde@s5 Thpopolyoreopaatioesoirerthei sesuleng latex
contai ning 25 25 1;%arts of methyl nethacrylate, 0.1
erittaliping | a yrroast hakeg| aethagnplio. polypaer BHingtioning as an
hydroperoxide in_a single operation and polymerization
erpastoayen hast aqvolwneavsrags paskialensizg, ok Rel60 pm. The
rerraiﬂin ortion of - 3 9 - the nmononer mxture (75 %

fie Phind LB CREYCEYAN; AGBTEIcdy e d 5B e, 100x(the
et mlgmi prcivree) 4le RS A ahPBeHeh tech Gra98 %.
SRUSEh PSR KERUPEL 8 AP e g ke
%@ﬁg%@{ﬁﬁe 508&5& Q{@sﬁ ﬁ*}%&ltt%gl}%f salt!l %b{@ ihﬁla)%lﬁfé}trogen flow, 0.1

con ngTa-’cross acryric” po

ARSI 0D B0 RS BRI IE 8 o ponomer mixur
containing 41 parts of butyl acrylate, 9 parts of styrene, and 1 part of
allyl methacrylate was continuously added over a period of 5 hours.
During this additidn, 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 pm, and the rate
of pblymerization conversion was 99 %. 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 pm
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rate of polynerization conversion determ ned by

Formul a: 100x(the- amount of polyner produced)/(the

anmount of nononer fed) was 98 % 10 Subsequently,

while the resulting | atex containing a cross-|inked

met hacrylic pol ymer was nai ntygi ned at 80C in a

nitrogen flow, 0.1 part of potassium persulfate was

added, and then a nonomer m xture containing 41 parts

RlolRiHhyacion! icl® 9816280 ahyr 88RméENdofidPédrteat: 33 %,

al lyl nmethacryl ate was continuously added over a

paHI asbiginibghdeheperbouldr bNIthd podpdieti 0n5°Q) 1bpardmulsion

of potassium ol eate was added three tinmes. After the

poBinhédPatdbnt he monomer mixture, 0.05 part of

pot assi um persul fate was further added and the

resul ti ngTeil xt @r & separatsienflachedetor addbdubO6t g of latex D

conpl ete the polynerization. The resulting polymer

heepareddby rer@strrapelypactizatien {azwwit 6f pEYFmhém 1Gthgarts on

the rate 20 of pol ymerization conversion was 99 %

supdidgbenis) yand\iHMeg tdfedeipnizgtd wager, iasbd thpatepmiting mixture

| atex was maintained at 80C, 0,02 part of otassium

wapsipeintangd ata88ed, (Pabamenenlid eandemte 200 ai Wity stiaring,

g@rts of nmethyl nethacrylate, 1 part of butyl o _
r§1(Qt b, Partl 9. an pavets sohyber csontrinithlate e@lyethylene

S T
LD gaTHEH BTy bl SO R B
PO PRSI RRR ASAATLE 8 AR T Sy o
S Al A8 LIRS SRR HIE e prase

neri za

SepRkallfef! gﬁﬁﬁﬁ@f %&H?Sﬁeﬁ@@arﬂi Ofn ! %ﬁgé%?s o}?hase. To the

prepared by sion porymerization (

REWHRE miPQireawks Aded 130k .28Sh) T3 Un®Ris solution
dei oni zed water, and the reSulting m Xxture

containing 15 % calcium chloride to yield 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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‘was maintai ned at 80C (polymer solid content: 20 %.

Wth stirring, 20 g (0.1 part) of an aqueous sol ution
containing 1 % pol yet hyl ene oxide (PEO 8Z,

vi scosi ty-average nol ecul ar weight: 1,700,000 to 10
2,200, 000, manufactured by Syyitono Sei ka Chem cal s
Conpany Limted) was continuously added to the
resulting mxture over a period of 3 mnutes. At this

B0, (0L Depaptf tAMiMRSqeERas altdtibAl BohANBASES, pélyethylene

flocculated pol ymer conponent and an aqueous phase.

bhile r@mbidZg ﬂbdééi?ﬁa%é&g@ddﬁﬁlé&i@r( Qveighpari Jroof 000 to
an aqueous solution 15 containing 15 % cal ci um

200,000, t matiwhdtaredadye isnsusnenSet aChendagls! floadpany
pol ymer parti cles. Then heat treatnment was perfornmed
himitg8CwaRXedrtiFuddsB0addedto Ahpregsal g hyissmme ©iven a period
pol ymeri zation (volume- average particle size: 0.175

gfnS poligytes, sehidd thont 8kt g 4@2% rard) ofolnemqupous solution

tenperature of the polyner: %Was prepared in the
i ik rY%a ol vingAveleehol) ToHR2OM, Jepapiantaredabk The

vvere added 750,g of latex A 25 epared hy enul sion
NpRair i SERtHIq arfolemical pbrd H@{’?ry 16t parlttd-Jonwas added.

é@baga@%%’d%? 1§ 0 TaaReph bl HEoGHS FOCipBISRERNIG 15 %
- 41

St SR e Badbdo o PR e, At sgtemopas Sebdrdted into

+ @ésegteﬂagc%(ﬁpaieéid@ W@rt%dn%§8§|8%1¥ av’ ra%ggqueous phase.

5 Qe
’E@n&l‘{ a?%éﬁﬁ-_fh@ i?‘lﬂnugu é%ed to@t ﬁg &ﬁﬁﬁ%m aqueous
L e %%UZ&%%M {‘%*‘in‘%ﬁéigﬁ{’%. ATER. 3 Jaqueous

P drydipy| oiaé&égtiﬂhiec( oM paebeiact T‘Beﬂel%n{'?ﬁelt—adhesmn

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 um, polymer solid content: 40 %, and
softening temperature of the polymer: 40°C) was i)repared 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
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Ni ppon Synthetic Chem cal Industry Co., Ltd.) was

added. Subsequently 15 g (0.75 part) of an aqueous

solution containing 15 % sodium sul fate was added. At

this time, the systemwas separated into 10 two phases

of floccul ated pol ynmer conpoment and an aqueous phase.

To the resulting m xture was added 15 g (0.75 part) of

an aqueous solution containing 15 % cal cium chloride

bridd eqm@saquﬂmmsufe@ﬂg% oo 8dWaERE PP7OIEOOO to

partic To prevent nelt-adhesion between the

2aHN0a0e dpohyfeetureelr thyc | emitfing Gtikh pehémiedlsaCompany

aqueous 15 solution containing 5 % potassium pal mtate

himitedpees cmdithenslyeadded teaheamsuldsg pridtareedent period

80C. EXAMPLE 18 Latex A prepared by emul sion

pbl y mevinpaes, oandy sheme -5 29 #vebagarfjanfi ahe asjurens solution

O 175 gm polynmer solid content: 40 % and softening
ARSEREL) r£ %t pohdvisul yﬁ@OhOJ)O(II)}Hn@QI\Jbr epanvbhdtaredeby The

sarre manner as in EXAMPLE 1. To a 2 L separable flask

Nerromddemn sty dthemical Alngyistisr e€ooy driti)si sras  added.
SBbbaThedt) (561052 Rtk of Bnsmucarisgebition antaging 15 %
B T 5L S Pl
?’%E%%?%eg%@@% (o e e Bar Sl Bhehan dduedipaihase

em cg%q" %g%pg%%ea%ﬁg’)ﬁé\%ls§§g§t uou§‘liﬁ%il chd‘%a ggueous
ét,chﬁtl'bﬁs %&itﬁ%zﬂggrfg e"/OV&{lcﬁ.uﬁerdl-ﬁgrzd%f t8 ﬁ]l%Ht &h 2eous

hen 5 g (0.0 an aqueous solut
HOADIL: Aﬁe@/ ( :
Qﬁgﬂ% Hsor! oL 0%3@} s gy%%%i%])gtsl ?I‘bcﬁﬂ-%enf melt-adhesion

et theCeoagiihted p\MSSméPl %‘jltmles, 60 g (1.0 part) of an aqueous

solution 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 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 500 g of latex A
prepared by emulsion polymerization (amouﬁt 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 (PEO-8Z, viscosity-average molecular weight: 1,700,000 to
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Subsequently 15 g (0.75 part) of an aqueous sol ution

containing 15 % sodiumsulfate was added. At this
time, the systemwas separated into two phases of
floccul ated pol ymer conponent and an aqueous phase. 10
To the resulting m xture was gadded 15 g (0.75 part) of
an aqueous solution containing 15 % cal cium chl ori de
to yield an aqueous suspension of coagul ated pol yner

PAIG0,0085 - mEGnEReMERd B S 2diRYheNSehe! VEREmiAEs Company
coagul at ed pol yner particles, 60 g (1.0 part) of an

‘BHHREYp Wa%%dﬂﬂi@ﬁoﬁglgﬁ s:&'tﬂcmé@ o Th¥oreel:ds8 whlpakeolat @ period
ea

was added, and then 15 treatment was perfornmed

af 389G uEelVEARAThYEeqUAMRE E0lg (A7SKpértp of par @gdubyus solution
enul si on pol ynmeri zation (vol une- average particle
soz@inhhgl 15 98 spdlwmesuKatd dasoatided. AO tk4s &ime, #r system
softening tenperature of the polymer: 400 was
yeaspsapedated tihte $woephasemeof fecutetEdAMlyENdr cdmpmrznt and
separabl e flask were added 500 g of latex A prepared

B eSS Phrsiey mera zhei ssyltimgumixbirepsamaddedod0 g (0.75

parts_on a solid basis) and 500 g_of deionized water, .
B ChaTr BgUEPHAPORTEPTreontBiRRg hai%htcarBimaghlpode to yield

pol ymer solid content: 20 9% . Wth stirring, 40 g
%GFQX‘E%%U‘??U%%U%H%%‘Q§ %mgﬂgteﬁt%ﬁpsmﬁlﬁawf RRrticles.
pol yet hyl ene oxi de. (PEO 8Z, viscosity-average
nol ecul ar weight: 1,700,000 to 43 2,200, 000,

[Tt 6d) was cont \TOREN BHBETBIE Pesul b1 nd

I s e N

par an agueous so
i splLatgete e, Moyfies LR 4RV SIS an
SETEAR rk&angﬁggégge %g%g@tﬁ%gl%}ﬂﬁ? 40°@) Wits peephidd'th 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 Chémical_s 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
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part) of an aqueous solution containing 15 % cal ci um
chloride to yield a creany aqueous suspensi on of
coagul ated fine polyner particles. 10 COVPARATI VE
EXAMPLE 2 Latex A prepared by enul sion polynerization
(volume- average particle sizg:_0.175 pun, polymer
solid content: 40 % and softening tenperature of the
pol ymer: 40C) was prepared in the same nmanner as in

héods stspbhisfor? df & 1%?&& gdl%ﬁ*&y‘ggéﬁlﬁggedf[‘éogrevent

g of latex A prepared b mul si rization

fRHAheSforP HetiRen 9O @@dg@aaéa pol§aldrd paastRk, a0l ¢ (1.0

500 g of deionized water, and the resulting m xture

%rmlaﬁ Afirdual sEIRE P @bm@mﬁgﬂs oo GB4Ssihim 2A1Mitate was
Wth stirring, 40 g (0.2 part) of an aqueous sol ution

addtdi Mhem hedt palayeidmtl veae peovxicdeal BEGESZ,
vi scosi ty-average nol ecul ar weight: 1,700,000 to
2,200, 000, manufactured by Sum tono Sei ka Chem cal s

Conmpany Limted) was continuously added to the
resul ting m xture QUMPARAEIVEBEXSMPLEi3nut es, and
subsequentléglo g (0.75 part) of an aqueous sol ution

cont ai ni ngaEX 94 s patRARCslu| yat emwdsioad dedlymRrization  (volume-
time, the system 25 was separated into two phases of0
FYGEEE| a@@taclsoﬁgﬁ%r é@ﬁpmmpoa}ﬁ@eraﬁola@iu@%@rﬁhﬁé %, and
the resultin re was added 0.75 art

At GRS e ot 19 63 Wik arepered i the same
chI or| de to m 4. an aqueous suspen3| on of

E P éﬂ‘tl cles. To prevent
rrel t- adh 0 e c | at ed I
parti cl egf b 4% g P‘i‘@gﬂaba;tﬁ? ) ﬁggﬁaweﬁ‘aug‘gﬁgggépgt Boff latex A

| 0 it e < .

B e R BRI R VB B RS0t B R 1 s o
%NHngagis] and 500 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 cohtaining 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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Latex A prepared by enul sion polynerization (vol une-
average particle size: 0.175 m polynmer solid content:

40 % and softening tenperature of the polymer: 400

was prepared in the sane 10 manner as in EXAMPLE 1.

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

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

deioni zed water, aNAMPERATIVEIERAMPPEW € was

mai nt ai ned at 40C (pol ymer solid content: 20 %9. Wth
stirring, Lakesb. A 25 BAr édnbiodn Ep@lgﬁ@éﬁza‘mhut volume-
containing 1 % po y hyl ene oxi de (PEO

NVSeRel pPartvkr age: n0) 1@l an, Weiighier $o0l80cOfErito 40 %, and
2,200, 000, manufactured by Sum tono Sei ka Chem cal s
Softpaing tarmpetan)revefstheopblymuau 1§ Gy ddas grepahed in the same
resulting mxture over a period of 0.5 mnutes. At
msrmarn agin FRAMRJO3ity of the system was increased

20 To the resulting m xture was added 20 parts)

of an aquéeus 2sd&i sepamblenflaski ﬁ‘g?r%a%ical DQrTg of latex A
chloride to yield an_aqueous suspension of coaqul ated
peARATsH laéﬁmléhsw W&Iﬁﬁ@%ﬂ@nr{@mom@%p@h'm%t parts on
the co 40 g (1.0 part) of

Aol EARST ) RO ¢ ocfﬁalrafliﬁqlcﬁg‘sﬁ@t% A 4bp RsuLing mixture

BB T8 A0 RS BT i

‘%‘ﬁ a(@eg R Bt O%ﬁn HEbb TRl 2 Gffylene
gf(?@%]g ﬁgégé?{yaé%ﬁ af g e&ﬁgé;&m@ql ?@6 000 to

pr epar e ’he’ " Sane Frer’ as LA8PLY

b zﬁﬁébgb' el Ett‘ﬁ%ﬂe ‘tﬁ?d%qﬂn%(?ng g%ﬂiaat éricals Company

prepdred’ by emu SI on polPymerization (anoun
PRhXE8Y wakdbR#ESuSH 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 1.3 g {(0.10 part) of an aqueous solution
containing 15 % calcium chloride to yield an aqueoﬁs 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 %
pétassium palmitate was added. Then heat treatment was performed

at 80°C.

COMPARATIVE EXAMPLE 5
Latex A prepafed 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
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a solid basis) and 500 g of deionized water, and the
resulting mxture was nmaintained at 40C (pol yner
solid content: 20 %9. Wth stirring, 10 40 g (0.2
part) of an aqueous solution containing 1 %

pol yet hyl ene oxide (PEO 8Z, ,¢iscosity-average

nmol ecul ar weight: 1,700,000 to 2,200,000,
manuf act ured by Sum tono Sei ka Chem cal s Conpany

A4 84 s Wegseonp Rupusl y added to the resul ting

m xture over a pertod of 3 mnutes. At this tine, the

syst em wapy Sgpar &t @dphfdlet MAsRhaRee d@dad ?sgcgutaﬂtza@ex A
pol ymer conponent and an aqueous phase. To the

pRSEretngy Bmdiich P8 rﬁ@ﬁgﬂt@ngaﬁzd@lﬂ& Pl derofl (parts on
aqueous solution containing 15 %calciumchloride to
yisllid basialuerlSSOUS REMHionizedowheen)i il ¢hagekalttdg mixture
pol ynmer particles and a floccul ated pol yner -
vasnoeantaindd gir €0¥ht(pobirhendbhdi amteat w8l heWith stirring,
coagul ated pol ynmer 20 particles, 40 g (1.0 part) of an
AJugolis28opatt) oof euntaajutiony Sodatigot eesiaimgaldn%apely(vinyl
was added. Then heat treatnent was perforned at 80C.
TovhaRATNE2 e VmiamigaoBarest &y ﬁhpr iRpe iﬁmtémmoS Cdremical
Iyrrerl zation (volunme- avera partl cle size:

75
Vs Ltel) wasopddad: Foimequsa ySéEtsr{iOn@S part } of an
eratu e.of the paly 40CQ). was prepared
%% Gy SONRHAR OTRIMIREEL o Fodium Suh azeLW%@af%PA] To the

Haskatee addeg o0, (5%15 78 pRET fhert affisqp selution

ol op ‘Zﬁa%fﬂi%ﬂa”d 2 ¥ St pysPhsion of

SRR %@Ugﬁev%é‘n’?%fﬂr#ﬁ%ﬂ% o Rl oAEh e
&e2ligtda Q)@MQM pdFEACEYr g1 JHH) B RRPA R bbfution
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 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 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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I ndustry Co., Ltd.) was added. Subsequently 15 g (0.75
part) of an aqueous solution containing 15 % sodi um
sul fate was added. To the 10 resulting m xture was
added 15 g (0.75 part) of an aqueous sol ution
containing 15 % cal ci um chl oigide to yiel d an aqueous
suspensi on of coagul ated polynmer particles. To
prevent nel t - adhesi on between the coagul ated pol yner

hGk&ES pdfPn@ ;[J;aﬁmﬂéét ) T&f &R}eﬁﬂ YROMSa B dibh OBetween the
con aining 5 %p assi um pal tate was added, and then

| E@zﬁ%‘gai&it AR NpaM@defe1B0E A dbarBPef MERERENUE solution

LE Latex A prepared by enul sion pol ymerization
coeladifiing ayeragponassingl epslinzieate). ddS mldpdl yard shendheat
content: 40 % and 20 softening tenperature of the
pebyment WK perfasmpema®etCi n the sane manner as in
EXAMPLE 1. To a 2 L separable flask were added 200 g
of | at ex Pabler ebashdwisy tdweulrseasupal yveltesatdforthe softening
(amount of polymer: 100 parts on a solid basis) and
soopgrastirdei @y ed tat epolyamtst bie lagingist Bngoniktnnepazed by
was mai ntai ned at 5C (. polf\{rrer solid content: 8 %.

Yrsion malyiperzatign (8. 0hpabeprnf raw: ao}[}@@u@umenc values
sol uti on containing 15 96caIC|un1chIor|de was added
e¥ratefare¥aluGsH R begtorp Sﬂ‘%lfbf aabiglesgrresent the water

E S

5€r?ttda§'nm%fe§w%%s°g’%3” korhedh e 2R il sotignine

b LR 0L e R it A Bﬁ%ﬁ%ﬁ% H3f Yftulsion

b Al PRLUTBIS G et Lites, Ad QRUALERAEA (B of the

sion pol ymerization in oM oW, enu
¥@lyHESs in latices B and C 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.



except for values in the bottomrow of Table 1
represent the water content at predeterm ned
tenperatures. The row of the heat treatnent 10 at 20C
represents the water content before heating. The
softening tenperature (Tn).ag the polyner in latex A
prepared by emul sion polynerization was 40C, the

softening tenperatures (T of the polynmers in
l.atices B and C prepar ed ]'QI Qan nnl \/m:=r| zat.i-an

VRemeperzGre and t he sof eni ure f ot
19t YRRt tifé&th?érﬁ ° Efﬁtiegﬁgr ed | SI é) ﬂateX D

DOI VI W2 A -
nt (O Lat e§1 ' ‘

51.2 60.9260.0 62.0 259522 30 50.7 35 49.4 40 45.7
61.8 58.4301l.8 45 43.2561z5 59.5 61.2 50 41.4 62.0

SR H DN
75'33.2'33}.837.'556.'5 %325@% 35, 451% 51.8
40.2 36.5485.5 90 40.543& 5 44. H1.5 59.5 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 75

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, Corhparative

Examples 1 to 5, and Reference example.




95 40.1 37.5 44.6 99 40.3 37.8 44.8 Softening
tenperature 40 70 70 75 (Tm) of polynmer (C) Table 2
shows the types of |atices prepared by emul sion

pol ymeri zation, the softening tenperatures (Tm of the
pol yners, the particle sizeswoin [atices, the solid
contents when coagul ated, and the tenperatures when
coagul ated in Exanples 1 to 18, Conparative 5

Type dvpsef t eni ngSEshing cont ent  Tenper3aligreentindt dgmperature
pr eparletexiepprsedt igrepeatare clFertigle siz@hewhgen by when

emul si }Bﬂfef(l"lﬂﬂf’fbf ofm) eft ex ( pAlteB 4l acerEERIsG Ul %ﬂ“l&te‘i
pol y meRQIPRETERHORo POlYmET (&) () () Fx ) A 40 0 178 20
Bx. 1IEx. 2 AMO 0.175 16040 Ex.3®.&A0 0.175280 40 Ex44
A4 0.175 835 40 Ex. 530A 40 0. hyp720 25 Exp6 A 40 40

135 20 55 Ex.7 A 48 0.175 3 Ex. 8 0 0.175 2@
“Ex. 9 A%ao 0,175 20°40  Ex. JO1 A 40 o.?? 20 40
41 A 4d0.175 20 38 Ex. 12-W90 0.175%20 40 4
Ex. 5 A 40 0.175 20 05
Ex. 6 A 40 0.175 20 55
Ex. 7 A 40 0.175 31 40
Ex. 8 A 40 0.175 20 40
Ex. O A 40 0.175 20 40
Ex. 10 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 0175 30 40
Ex. 18 A 40 0.175 30 40
g;mi A 40 0.175 20 20
cE:;mQ A 40 0.175 20 60
%ﬁi‘% A 40 0.175 20 40
g;n; A 40 0.175 20 40
g;n{._.) A 40 0.175 30 40
Ref.
e 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
afnounts of nonionic surfactants added, the typés 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 fro.m emuisién polymerization
latex in Examples 1 to 18, Comparative Examplés 1 to 5, and

Reference Example.
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) WiReseBibel! #Bb¥d)etHeefidthséd according to
descri bed above, the nmethod according to the present
thy phédeatt iheentidAUbachahlndcteRauted@ilaped Pagtiek s from latex
| atex prepared by enul sion polynerization provides a
praputiedt by gmpksiet iy meeidan@ peotides evwgnonelatid eperation
advant ages conpared w th conventional 5 granul ating
havices tes fellohirgs esadlidntgadwinaptscomagphetd erith conventional
t echni ques:

granulating processes such as salting-out and coagulation techniques:
(I} A low content of fine powder having a volume-average particle size of
less 50 pm; (II) 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 Exampleé

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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(1) Alow content of fine powder having a

vol unme- average particle size of less 50 m (I1)

coagul ated particles with | ow energy consunption

during drying due to a |ow water content; (lII11) hi gh
energy efficiency due to a.gpuanul ating operatl on t hat
can be perforned in the vicinity of 10 the softening
tenperature of the polymer (in the vicinity of the

pol ymeri zation tenperatureiagns (1V) a reduction in
load in waste water treatment due to the granul ating
operation that can be perforned at a solid content of
10 percent by weight or nore. Furthernore, fromthe
conpar i soi. BetwerbodBoanplhesifcandngxaaglestetiSpditicled from a
18, in the case of a high polynmer solid content in
laé;tnxpmmmdedby omwlsicss i polypodyzedionz,acomprisinig: nstepe (A) o

-scope of the present invention, the coexistence of a

admaimg shef atraperastier efhaa plitget Iyrepaeedxile emulsion
nificantly reduces a coarse particle content in
d%%%aaté%gwﬁwdt paregelafsimsy 15°6 wheseim Top represents

&1}}% for nmanuf act ur i n? ﬁoagul ated particles froma
SPEpRIETRSFAEMA OF & epBer Fat 6riat%nﬁm @rﬂ@unt of

i B“&l(%d’%’i‘fgeﬁﬂa 03 O e Bt PRI Apkd st asie (B of
R QT 456708 h%r%o'% TeiERf {frPé’liY%t%éfi ¢ Retdaie sgiine;

%a? i Lé)t s? u@% e e%léalt% %g ‘9 P?éé/%@a\ﬂip@qgause

Bhafe gg@‘g{%ﬁ‘?‘p of 9‘2‘?@? afdy %@Eﬁ@rﬁh? 9%"‘?%3%8%‘ E’g?&%ase’ step
@quﬁﬂé?%ﬁﬂgr@ﬁ' QN 19f élf i t% d| n%ﬂgaé ﬁpform

aqueous phase;

d@l&hs@h%ﬂﬁfm %o?ﬁéﬂ’ﬁh a?%lé@i"d o%ﬁqﬁﬁ%ﬂﬂes having
suspensi on cont ai ni ng coagu pol y parttcles
davoli@ne-average particle size of 50 to 500 um; and step (E} of

adjusting the temperature of the suspension to Tm or more.

2. The method according to Claim 1, further compriéing 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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a vol unme- average particle size of 50 to 500 1k.m and
step (E) of 15 adjusting the tenperature of the
suspension to Tmor nore. 2. The method according to
Caim1, further conprising a step of. adding 0.01 to
3.0 parts by weight of a noniggnic surfactant other

t han pol yet hyl ene oxi de based on 100 parts by wei ght
of the 20 polyner solid content at |atest before the

RPekPIhOlafXIpRAG 48 bg%"i‘ﬂﬁlsii&ﬁ ;Pc?%rg@%a'ﬂﬁﬁpﬁgs a polymer

according to Caim1 or 2, wherel pol ynmer 1 n the
kali@xopt&ReRsR U0 Y FIBEEEa BP t.zation has a 25

vol une-average particle size of 0.05to 0.5 m 4. The

nmet hod according to any one of Clainms 1 to 3, 55

wherein the | atex prepared by emnul sion polynerization

has a pol §nérhe saktltbd cadenting 10 any dhepef céidinhy 1 to 4,
wei ght. 5. The nethod according to any one of Cains 1
whetein 5thherteinparhéurenpér diwr eladéxt herelpatred prepamedision
by emul sion polynerization is adjusted within the
palygecazation ig @quh@demthﬁm theepaegenf $m el€dEt srliargin Tm

“tenperature of the polynmer. 6. The nethod according to

ERreseratpthacpeftering tegniperatyge whdheipelsmerol to 10
percent by wei ght aqueous solution of polyethylene
oxi de that has a viscosity-average nol ecul ar wei ght of

R At o VR
' is. ,15 7.. .
BB B Do hngoord opeants, Fisight %”iié?fgﬁlﬁ solpigan of
B hERE“Ohide affL 30, B VARG YBE flodealy RRidht of
HRPRS SjbOﬁ'(%_Q i% Oac?dfgﬂr PArdS oWkt UHoRsed £8 49%s by
ght™ of "t he pol yner on

00
parts by wel
weight based on 100 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 50 to 100

percent by weight of an acrylic acid ester, O to 40 percent by weight of
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a solid basis. 20 8. The nethod according to any one
of Clains 1 to 7, wherein the coagulant is an aqueous
sol ution of a nonoval ent or divalent inorganic salt
and/ or an inorganic acid. 25 9. The nethod according
to any one of Clains 1 to 8, sgwherein the pol yner

~latex is prepared by polynerizing 50 to 100 percent

by wei ght of an acrylic acid ester, 0 to 40 percent by

#Ri ahdémakicS §inyAN nidRemek C O/ 't8y|10"98ﬁ5@{ta b9 &Right of a vinyl
percent by wei'ght of a vinyl nononer copol yneri zabl e

- mdrbrhbe capoifimeriashld witethaadrile asideBidrcandithyl aromatic

nmononer, and O to 5 percent by weight of a

| iyt i HIfomm:ttﬁ:lo nahd OowoEEperoedtoby weighbef 4 anhedti-functional

having a glass transition tenperature 5 of OC or |ess,

m\:marhen tgfarm- o olypiver ilataxgh&irtgpa Iapattandivioneteghperature
a solid basis, of the rubber latex with 5 to 50

9%9?@ opylesmi apnd thenagrafiopolenerizing 5@ todh @lamtmby]v@elght on

100 percent bly wei ght of a nethacrylic acid ester,

2050 Bhewailfpar diteanwithoSate S ipayts bﬁbmht of a

0Oto 25 per.cent by wej ght of a V|](§$/0 cyani %elbgonorreltlt ¢
aP&ASeY noR@ent ot a

rrethacr lic.,acid ester, the

GRoRar il A lg?it\gﬁoﬂe QnBCTHRBE L feiee gf P aromatic vinyl
ORI, b ahdset e %%f%&%f“é’ 18 Bhrie sippanty, and 0
SRR SIGEREY 0 v SRBELs BlalBheihafle Fin ine
SRy TR IR0, 5 e o6t Ml s i

atrﬁdgqn@ﬁ{,ﬁ.%;}t by wei ght of a vinyl nononer
copol yneri zable with the nethyl nethacrylate and the

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 0 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 methyi methacrylate, and 0 to 20
percent by weight of a vinyl monomer copolymerizable with the forgoing

monomérs, the total amount being 100 parts by weight.
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20 nmethacrylic acid ester; and then polynerizing, in

the presence of the resulting polynmer latex, 5 to 40

parts by weight of a mxture containing 20 to 80

percent by weight of nethyl nethacrylate, 20 to 80

percent by weight of at |east one nononer sel ected

fromacrylic acid esters and nethacrylic acid esters:

other than methyl methacrylate, and 0 to 20 25 percent

by el ant 191 /L AKndIPNRIREIREDAbYARY] SAD! 61 Wiklinb e 1o 8,
e tota

forgoi ng nononers unt Dbeing 100 parts

’Mle\f\@ﬂxlg'%he §B1y1ﬁér {Ehex NRt hREpARED IS r}ﬂolgrﬁle&mingnsoofto 100

Claims 1 to wherein the polymer “latex is prepared

Eb.‘rdé@it)/ﬁ?r weuglgt 7 batd@Rneped centadyparieat bpf weight of an
ut adi ene, 0 to 40 percent By wei ght of an aromatic

gtanphticoAngemortbrher,10 tpel@ @ptcdiyt Weivgtighobf a vingy Imonomer
nononer 5 copol yneri zable wth butadi ene and the
aopuigtnarizabiy lwithnonerdieaadnd the dropestie vinplymaigher, and
of a multi-functional nonomer to forma rubber |atex

Qata g perogtrt Dt megight iaddnat s hineteonsl ﬁ(ormmbesw form a
and then graft-polynerizing 50 to 95 parts b

prbbesitey hng, a glasy herribpartormapesatie tof 1Q>05 ess and

arts ght of a_pononmer m xture 10 containin
) G I SEMETIANGC G0 B BATEINBSYEhG 6 &l Sebdepasis, of
Pn)enm?» S{e%e%ﬂ% 2@' FFsAgROBH 'a?@%r'wgﬁ.wwre
t .b ht
oG ool AT pERePE 67 Meiehis ShatRetioriticed ester, 0 to

@ fr?rﬁ%ﬁfn%}ﬁ aﬁécg) tc’f %nwap magl%n‘%%{ mc?ﬁ‘gm%P,eo toni% percent by

weight of a vinyl cyamde monomer, and 0 to 20 percent by weight of a
vinyl monomer copolymerizable with the methacrylic acid ester, the

aromatic vinyl monomer, and the vinyl cyanide monomer.



