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- 1 - DESCRI PTI ON PROCESS FOR PRODUCI NG AGGREGATED
LATEX PARTI CLE Technical Field The present invention
relates to a process for producing coagul ated | atex
particles. In nore detail, the present invention
relates to a process for producing coagul ated | atex
particles froma polyner |atex containing a

wat er - sol ubl e pol ymer conpqund havi ng a physica

gel -form ng property. Background Art In order to
recover a desired polyner contained in a latex froma
pol yner | atex prepared by emul sion polynerization or
suspensi on pol yneri zatE®TRIFTAMM ati ng processes for
coagul ating and granulating the latex are required.

The RRCAMHESatHORy AROOEESIES ASIGRIGATEDN LAY EXf PART T Clline
powder properties, such as shape of particles,
particle size distribution, fine particle content,
coarse particle content, powder flowability, and
Teclgekh Ny 9lebsi st ance, of recovered particles. In
general, polyners are recovered from pol yner |atices
by PEh @ TESIERSWILRY Spirdeadird atasc §agal REPCESSad@éd to a
,polymer latex at a tenperature sufficiently |ower
Proqiamy KAt ehichd atééttivce <ot t He g teg- trorthe

coagul at ed |, Iateﬁ_particles. The resulting mxture is
preg s Gp Llafes to a process for producing

coagulated latex particles from a polymer latex containing a
water-soluble polymer compound having a physical gel-forming
property.
Background Art

In crder to recover a desired polymer contained in a
latex from a polymer latex prepared by emulsion
polymerization or suspension polymerization, granulating
processes for coagulating and granulating the latex are
required. The granulating processes significantly affect
the powder properties, such as shape of particles, particle
size distribution, fine particle content, coarse particle
content, powder flowability, and blocking resistance, of
recovered particles,

In general, polymers are recovered from polymer latices
by the foliowing procedure: A coagulant is added to a
polymer latex at a temperature sufficiently lower than the
softening temperature of the polymer to form coagulated

latex particles. The resulting mixture is then heated to at

.




| east the softening tenperature of the polyner to
produce slurry, followed by dehydrating and dryi ng.
Thus, a powdered polymer is recovered. However, for
exanple, this process produces a | arge nunber of
excessively fine particles and excessively coarse
particles whose particle size is out of the range of
an intended particle size and, 1in addition, the

resul ting powder has irreyular shape. Accordingly, in
many cases, it is difficult to obtain a powder having
sati sfactory powder properties. Various granul ating

leaPt OCRSSEST ey Enheesmsleret @pedot o hHIrPsiLERes €08g U B Bk
| atex particles having satisfactory powder properties
slufrpm fopbbyserby afiekxydfe gasy phes edreDagul arhes, pf ocess
(for exanple, see Patent Docunent 1), a noderate
powcdengdl @bl vne prosesscéfore@xanpdwsveee Rat estambbeunents
2), a granul ating process using a spray dryer, and
progées | predates wi dehygk nowmber tof sexkamyni tdby , fiamong
these, the gas-phase coagul ati on process can
Parpbhei¢e Rt | §Xpeovively substantiad t yckpherliesg particle
. coagul ated | atex particles having satisfactory powder
S1z@rbpefdt el betqusrengrbst aan i Al sndephea et poiyarerand,
. latex droplets sprayed or dropped in a as- phase are
in FSHGHN i ntle JoRt Akt I (PP AR ahtrediitare shape.

as- se to conplete the coagulation.. However, in
neeRRITE O toey STt mat oo G iy 29 fain a

pon§EK TN T e I BT QIR T T he. gas- phase

p%%&ious granulating processes have been developed to
produce coagulated latex particles having satisfactory
powder properties from a polymer latex. A gas-phase
coagulation process (for example, see Patent Document 1), a
moderate coagulation process (for example, see Patent
Document 2}, a granulating process using a spray dryer, and
the like are widely known. It is known that, among these,
.the gas-phase coagulation process can particularly provide
substantially spherical coagulated latex particles having
satisfactory powder properties because substantially
spherical polymer latex droplets sprayed or dropped in a
gas-phase are brought into contact with a coagulant in the
gas-phase to complete the coagulation.

However, in order to produce satisfactory coagulated

latex particles by the gas-phase coagulation process, a

sufficient distance must be provided in the gas-phase part



3 in which polyner |atex droplets drop. Therefore, it
is inevitable that the apparatus has a | arge
di mension in the height direction, thus causing
probl enms of the significant increase in the equipnent
cost, the difficulties in operation and nmai ntenance,
and the like. In addition to the above granul ating
techni ques, as a process for granulating a rubbery
pol yner |atex having a sofiening tenperature of the
pol ymer of roomtenperature or |lower, which is
extrenely difficult to be recovered in a powler form
in ahpeocpssynératdiag arbpobt sodespl arTrerghére polyand on
havi ng a carboxyl group and/or a hydroxyl group in
inevitalhbéetbbt theaappbbetus aiex,a andrge opphags ide 1a xeaoke
atex 1into an aqueous solution containing at | east
height dikatinen, eanth omtalng spkooiwms fof exanglenifbesnt
Pat ent Docunent 3). In this process, however, for
incegaspl &0 Blhe| egsipRend @OSbarthﬁtﬂaﬁ@ngwﬁtzﬁmi1n
preferably 4 to 6 parts by weigh of the
opehi ghomot @ uhakR heighte poryanilon hike- be added rel ative
to 100 parts by wei ght of rubber solid content of the
r UBberddythiaay tq Hds/ sy or s liatd ne SRchindgusisxeds a
| at ex_nust be _adjusted to 200 to 8, 000 nPas, and
PIO%%%eﬁ%ﬂén%%n%%tq-%q X TPRRITHP ARG 1 O A TR B

cm hi gher than the | id | evel of_a coagulant. Thus,
Sof‘é%%f'ﬂ% %%mﬁe%r%%r%e%iq% RO G His rfp%gfe%perature or

Lo BT AR e@szeaﬂsffi%ﬁ%ex AL
pow&@a%l n}i%lﬁdo pgroq&—*%sf ac';f actidirt‘f’g eaashlélh ecu atrh%relg%ec
polyanion having a carboxyl group and/or a hydroxyl group in
its molecule to a rubber latex, and dropping the mixed latex
into an aqueous sclution containing at least one alkaline
earth metal is known (for example, see Patent Document 3).
In this process, however, for example, at least 2 to 8
parts by weight and preferably 4 to 6 parts by weigh of the
hlgh—molecular weight polyanion must be added relative to
100 parts by weight of rubber solid content of the rubber.
latex, the viscosity of the resultlng mixed latex must be
- adjusted to 200 to 8,000 mPars, and subseguently the latex
must be dropped from 1 to 80 cm higher than the liquid level
of a coaguiant. Thus, according to the descripticn of this
process, satisfactory spherical cecagulated latex particles

cannct be produced unless many conditions are satisfied.

-In general, it is easily assumed that the addition of 2



4 parts by weight or nore of a high-nol ecul ar wei ght

pol yanion to a polyner |atex causes the foll ow ng

problens, and thus this is not a satisfactory

process. Exanples of the problens are as follows: (1)

The original quality (for exanple, thermal stability)

of a recovered polyner itself wused for various

pur poses nay be deteriorated; (2) The addition of a

| ar ge anount of high-nolébdié? wei ght pol yani on | eads

to the significant increase in the production cost;

and (3) Since the viscosity of the latex, which is
pargeney alrd yglo oPasons ¢eSs,higistmdbe@d astwedi droc 200 yanion

nPas or nore and preferably 1,000 nPas or nore by
to addd hgret heateghcander uttee Svel obwinpomlpyrash Jomms t lkeend thus

“transferring property of the resulting latex Iiquid
thissis mpal redsats Diderrwpassesmderbxdm pesehtthe

situation, the developnent of a granulating technique
prolphems cabe sa% i §¢ylewe:  prlbdithe crrmistal thelgdal i tior

t he production technique, and the equi pnment cost, at
exampp Hfr | BveTmdhss behl ipected iTRedeereqd giql wfer itself

%Lgnulating techni que of polyner |atices. Patent
USePHot et T 1OV YRS UTERA R h &P Pt sia tashl | (Gt iThe

Publication No. 53-30647 Patent Docunent 2: Japanese
20A e i netl PRSI it 10BN P G o N

60-217 4($atent Docunent_.3: Japanese Unexani ned
ool S AT ot 1 G PR A TN R S Fen Fhe
proc%é&ic?r?uéc?s o;f Az{‘a’e{%)' Pnce the viscosity of the latex,
which is generally 10 mPa-s or less, must be adjusted to 200
mPa-s or more and preferably 1,000 mPa-s or more by adding
the high-molecular weight poiyanion, the transferring
property of the resulting latex liguid is impaired.

In other words, under the present situation, the
development of a granulating technigue that can satisfy the
production cost, the quality, the production technique, and
the equipment cost, at high level has been expected in the
field of granulating technique of polymer latices.

Patent Document 1: Japanese Unexamined Patent Application
Publication No. 53-30647
Patent Document 2: Japanese Unexamined Patent Application
Publication No. 60-217224
Patent Document 3: Japanese Unexamined Patent Application
Publication No. 52-37987

Disclosure of Invention




5 - Problens to be Solved by the Invention In order to
provi de the above problens with a solution, it is an
obj ect of the present invention to provide a new
granul ating process in which a polyner |atex can be
recovered as coagul ated | atex particles having an
extrenely low fine particle content, an extrenely | ow
coarse particle content, and satisfactory powder
properties such as bIocthéS‘Tesistance and powder
flowability, wthout deteriorating the origina
gquality of the polyner itself. Means for Solving the
ProlPrabd end b SoEvedfbyf hehabve=mpresent situation, the
present inventors have conducted intensive research
anch foeedtt tratpr codaigu ttaitee @i Hoatee o rpdrltenel @< thaw 8glution,
sati sfactory powder properties can be produced by
it Sprayiol)ert drdHppiageze poltynervedtatex womm@ividy a new
wat er - sol ubl e pol ymer conpound having a physica
granjelatorgn prepgroparnt whinlo a rpkyphase conta@mibyy an
inorganic salt and/or an acid in an aerosol form and
TeCRF IR P oFOFBER TR thvd &t g et ic IS thve ipdl yareredtateme 1y
into an agueous phase. Consequently, the present ,
low ihshth ot Hase BaEeHoc Gitpl §&ieiie Ithel Qi exangse particle

invention relates to a process for producing

contegiigul T 3 et e Pt HBE G ARG 1Pt aiiHy 4 Plocking
resdn&ggg;qﬂg%polﬁﬁgr gagﬁgﬁéggtagrln (8§¥? er'%%%%@f%g the
. property .i.nto S- ase contai.ni ng an i norganic
v:):l::|_<£3_a]:1r a%%%lolrnc yanoafagti% ipﬁ:ﬂéﬁner 1r]cselnﬁj.
Means for Scolving the Problems
In view of the above present situation, the present

inventors have conducted intensive research and found that

coagulated latex particles having satisfactory powder

.properties can be produced by spraying or dropping a poclymer

latex containing a water-soluble polymer compound having a
physical gel-forming property into a gas-phase containing an

inorganic salt and/or an acid in an aerosol form, and

dropping or feeding the droplets of the polymer latex into

an aqueous phase. Consequently, the present invention has
been accomplished.

The present invention relates to a process for
producing coagulated latex particles including spraying or
dropping a polymer latex containing a water-soluble polymer
compound having a physical gel-forming property into a gas-

phase containing an inorganic salt and/or an acid in an




6 aerosol form and dropping or feeding the droplets
of the polyner latex into an aqueous phase. A
preferred enbodi nent relates to the above-descri bed
process for produci ng coagul ated | atex particles,
wherein the polyner |atex containing a water-soluble
pol ymer conpound havi ng a physical gel-form ng
property includes a polyner |atex containing 100
parts by wei ght of the p‘ol@n‘eri c solid content and
0.01 to 1.8 parts by weight of the water-soluble
pol ymer conpound havi ng a physical gel- form ng

aerpsopefdym, Aupt ef speich @ o di etind ediod efrd@l dthe of the
process for producing coagul ated | atex particles

polylescridesk i mamyemmeyudoud hehadwyve processes, wherein
t he wat er-sol ubl e pol yner conpound havi ng a physi cal
gé! tirerfrmmpdoeopectiyens ate llagast toondec ampoerdescribed
sel ected from hydroxyet hyl net hyl cel | ul ose,

Pro¢gai okpropyduimitny |l cedulase] orrdoxpamtinlasl wilassn
wat er- soluble alginic acid derivatives, agar,

the R Mer arsageeranning womdrrarsolpeeid molamed! an,
gel lan gum and polyacrylic acid derivatives. A

COMPRWTE B hizb it Cale| Ft lesf QBninie RiReesy figicludes a

roduci ng coagqul ated | atex particles described in any
pol _atei%hé:%ﬂgrrﬁﬂé“%élé&é?r%é?yeiwjt% Gs-ifase
o1 GAAL I O e PO YL g 0L e norganie o
the(ﬁaég¥2é§ﬂﬁngiﬁ%f¥%gfjcéﬁggégg'having a physical gel-
forming property.

A preferred embodiment relates fto the process for
producing coagulated latex particles described in any one of
the above processes, wherein the water-soluble polymer
compound having a physical gel-forming property is at least
one compound selected from hydroxyethylmethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose, water-
scluble alginic acid derivatives, agar, gelatin, carrageenan,
glucomannén, pectin, curdlan, gellan gum, and polyacrylic
acid derivatives.

| A preferred embodiment relates to the process for
producing coagulated latex particles described in any one of
- the above processes, wherein the gas-phase contains 0.2 to
20 parts by weight of the inorganic salt and/or the acid
relative to 100 parts by weight of the polymeric sclid

content.



7 A preferred enbodiment relates to the process for

produci ng coagul ated | atex particles described in any

one of the above processes, wherein the inorganic

salt is at least one salt selected fromsodiumsalts,

potassium salts, calciumsalts, magnesi um salts,

alum numsalts, iron salts, bariumsalts, zinc salts,

copper salts, potassiun1alup1 and iron alum A

preferred enbodi ment relates To the process for

produci ng coagul ated | atex particles described in any

one of the above processes, wherein the acid is at

| eagiredifter rach@ngardicneaci dredeltect et futemprydeashlfam c

acid, sulfuric acid, nitric acid, and phosphoric acid
produnding atafebstednatex gamitti@bésl deteciset frromacetne of

acid and formc acid. A preferred enbodi nent rel ates
thetabone mbovesshscrilbeteipriveessndogaproduciingis at least

coagul ated | atex particles, wherein the water-sol uble
one p%élig ¢ bepipernr 91 ve ol @ phayst eal Pefed ss fwr ekt s,
property is a water-soluble alginjic acid derivative. A
calglgh e%*ﬁﬂ\éas e HEHIT 1 B es 30 HES b Heserdhetp 1 ts,

rocess_for producing coagul ated |atex particles,

bar&ﬁ%r%@%ts't he-Rhotdfantc GAPRET sSal e RUATHYm aum, and
. referred enbodi nent relates to the process for
lxo%r ing coagul ated latex particles described in any

one qof . the above processes, ,wherein the distance

bt hes e SRPESIRE Gr TGRS CpoSit PERCGE Tt 6™
pro%ﬁ%ﬁéﬁg r%é%%f%ot?é]c?ro ltragceex l ﬂack%idcjﬂeesv ecﬁesocfritbheed aiqjueaonuys one of
the above processes, wherein the acid is at least one

incrganic acid selected from hydrochloric acid, sulfuric
acid, nitric acid, and phosphoric acid and/or at least one
organic acid selected from acetic acid and formic acid.

A preferred embodiment relates to the above-described
process for producing ccagulated latex particles, wherein
the water-soluble polymer compound having a physical gel-
forming preperty is a water-soluble alginic acid derivative.

A preferred embodiment relates to the above-described
process for producing coagulated latex particles, wherein
the inorganic salt is a calcium salt.

A preferred embodiment relates to the process for
producing coagulated latex particles described in any one of
the above processes, wherein the distance between the
spraying or dropping position of the polymer latex and the

liguid level of the agueous phase is 1 m or more.



8- A preferred enbodiment relates to the process for
produci ng coagul ated | atex particles described in any
one of the above processes, wherein the polyner |atex
sprayed or dropped into the gas-phase has a
vol une-average droplet size of 50 pmto 5 mMm A
preferred enbodi nent relates to the process for
produci ng coagul ated | atex particles described in any
one of the above processes, wherein the polyner |atex
has a polyneric solid content of 10 to 55 percent by
weight. Effects of the Invention The process for
p 20 du fregr reah gulbatceichdrett eve lpdrets deeshef pricoe spr €sent
i nvention can achi eve the production of coagul ated
profiatExy paradel azedald ter donwdlee gegeiidied gomrentone of
| ow coarse particle content, and satisfactory powder
the prlopes theecesimds aswit okl rdhe axtbymegic el arek pavtRsfed or
flowability, w thout significantly increasing the '
drow%@ujewfbnth%cgéeswemgl%m preRtneoste rathpar &l St thi 7e
known granul ating processes. Best Mdde for Carrying
oL TNtHR He® I'hvEht i on The pol ymer latex in the present

B e B R 2 O S,
ProdiFDELL S PELYIE! 5oLl S, FLELOSUSPETIED 11 gy one of
tne A0USOUS, di spersi on, ol yierizaton can he used. . Aron

these, Hrominhe vi ewpoi Ht 1i}hatp glg\gbuﬁ ajtaeae}‘f 3& ex
pol§ﬁg£i&|§%ﬁid content of 10 to 55 percent by weight.
Effects of the Inventicn

The process for producing coagulated latex particles of
the present invention can achieve the precduction of
coagulated latex particles having a low fine particle
content, a low coarse particle content, and satisfactory
powder properties such as blocking resistance and powder
flowability, without significantly increasing the production
cost and the equipment cost, compared with known granulating
processes.
Best Mode for Carrying Cut the Invention

The pelymer latex in the present invention is not
particularly limited. For example, polymer latices produced
by emulsion polymerization, suspension polymerization,
microsuspension polymerizatiocn, miniemulsion polymerization,
or agueous dispersion polymerization can be used. Among

these, from the viewpoint that coagulated latex particles



- 9 having satisfactory powder properties can be
obt ai ned, polyner |atices produced by enul sion
pol ymeri zation are preferably used. Exanples of the
pol ymer particles included in the polyner |atex
produced by enul sion polynerization include: (1) a
pol ynmer prepared by pol ynerization of 50 to 100
percent by wei ght of an ac&%late ester, 0 to 40
percent by weight of an aromatic vinyl nononer, O to
10 percent by weight of a vinyl nononer
copol yneri zable with the acrylate ester and the
havanoned i Cs ¥a ayd ryropomber, @nsb@riied et dentodns i, ght
of a multifunctional nononer, and then by graft
polyotynbrt zats qrodusdd thy 1000 pakdrs oyl ywed gihta wifort here
solid content in the resulting rubber |atex having a
preforapky wietage particle size of 0.01 to 15.0 mand a
glass transition tenperature of OC or lower with 0 to
5GEFFaRIs P \xéqegmolmnea? perdiedies dnctludedcant &hei ng

0O to 100 percent wei ght of a (meth)acrylate ester,
polyngs bar %r@@qu%ﬁg Vi gefwulﬂorarpc&rww@t\ﬂiqmmclude

nDno to 25 percent by weight of a vinyl cyanide
) ToOHER IS B RF &5 00 1 UG AP HiEH Gt ofoa L4, 1

Per?%ﬂgggéﬁégﬁﬁﬂz‘ﬁélZable th th%F%ge3F%$fQ%§g%$H§§&?%y
d
wel %y A zaatr%[}?ac Omtyol re are ?yﬁf Ié)r%{};&nta by
=29 9
ves LGNS, SO TR Q9B ARLES YIS e Yot

esté@ti}ﬁ?rtweata%o?ﬁﬁc C\ﬁr}}ﬁ. '?dd?%n?e'} ala@é IHRUR I})%\Qc%%t by

weight of a multifunctional monomer, and then by graft
polymerization of 50 to 100 parts by weight of the solid
content in the resulting rubber latex having a volume-
average particle size of 0.01 to 15.0 pm and a glass
transition temperature of 0°C or lower with 0 to 50 parts by
weight of a monomeric mixture containing 0 to 100 percent by
weight of a (meth)acrylate ester, 0 to 90 percent by weight
of an aromatic vinyl monomer, 0 to 25 percent by weight of a
vinyl cyanide monomer, and 0 to 20 percent by weight of a
vinyl monomer ccopolymerizable with the (meth)acrylate ester,
the aromatic vinyl monomer, and the vinyl cyanide monomer;
(2) a polymer prepared by emulsion polymerization of 60 to
100 parts by weight of a mixture containing 50 to 95 percent
by weight of methyl methacrylate, 5 to 50 percent by weight

of a methacrylate ester containing an alkyl group having 2



- 10 to 8 carbon atons, and 0 to 20 percent by wei ght

of a vinyl nononer copolynerizable with the nethyl

net hacryl ate and the nethacrylate ester, and then by

pol ymeri zation of, in the presence of the resulting

pol yner | atex having a vol unme- average particle size

of 0.01 to 15.0 pm O to 40 parts by weight of a

m xture containing 20 to_89 percent by wei ght of

nmet hyl nethacrylate, 20 to %O_percent by wei ght of at

| east one nononer selected fromacrylate esters and

nmet hacryl ate esters other than nethyl nethacryl ate,
to &ndathem 2fomer cend 0 byo vt ghtradnta it ydighonanera vinyl

copol yneri zable with the nethyl nethacrylate and the
moN @R NEPR Ot Tee bratb ! et e mptlQ0l mpsirttasciyl ated gintd the

and (3) a polyner prepared by polynerization of 50 to
methapr prleerits i medtthtthodn But aui leme r i e tiom @ herigerthe

by wei ght of an aromatic vinyl nmononer, O to 10
Pre%%f#%%rﬁf byRénet it L tofna Re e holdiasy fcaiﬁmg/r?erwlameer

wi th butadi ene and the aromati ¢ vinyl nononer, and

averdys Fﬁ?e??é%ﬂte HyFaet igt- BF @@ A4 Mehctd Girald Criretresr by
ces B i SR oo LR T o SIS P o
mettl%% %‘%ﬁav' n gﬂg‘gﬁs a%/er elprg:ntblt cle size g&lft' géast

one %4&9@ n]téﬂcteéofiio PRS0, S ht K gﬁ,[a%grg!lg e

ure containing 10

estdES hagiy a&%rf%e% 0 ﬂe%&%%g@gf Gent %q i We. gof Rt

aromati c vin pérc

by Wéﬂ:}ﬂt Qyany %I{mn%om@%o% 1%1%9:1&%%“1%”%1@% Vﬁ'egil]ntethyl

methacrylate and the monomer, the total amount being 100
parts by weight; and (3) a polymer prepared by
polymerization of 50 to 100 percent by weight of butadiene,
0 to 40 percent by weight of an aromatic vinyl monomer, 0 to
10 percent by weight of a vinyl monomer copolymerizable with
butadiene and the aromatic vinyl monomer, and 0 to 5 percent
by weight of a multifunctional monomer, and then by graft
polymerization of 50 to 95 parts by weight of the solid
content of the resulting rubber latex having a volume-
average particle size of 0.01 to 15.0 pum and a glass
transition temperature of 0°C or lower with 5 to 50 parts by
weight of a monomeric mixture containing 10 to 100 percent
by weight of a methacrylate ester, 0 to 90 percent by weight
of an aromatic vinyl monomer, 0 to 25 percent by weight of a

vinyl cyanide monomer, and 0 to 20 percent by weight of a



- 11 vinyl nononer copolynerizable with the
nmet hacryl ate ester, the aromatic vinyl nononer, and
the vinyl cyani de nmononmer. Any one of these polyners
can be preferably used because of a reason described
bel ow. Typical processes for producing such pol ymer
particles in polyner |atices described in the above
(1) to (3) are described hT detail in, for exanple,
Japanese Unexam ned Patent~Application Publication
Nos. 2002-363372, 11-166091, and 2001- 354824, but are
not limted to these. The polyner |atices described in

vingl)memonSy abpvkyeeelzgsbd erbtih ythus etk tlevansm tsticdster,
pol ymer | atices have been w dely used as quality

the nprpridiers Toryl heemoptastdnd rigss meiny ancydhisle mardnmus.
effects of inproving quality can be exhibited even

Any wpied ¢hethprtsg neelyme Feesamrke renolarakl wsisabdpaatas of
| atex particles of the present invention. However,

& IepPoieteseiiked kel e in the present invention are
not I|n1ted to these. For exanple, polymer particles

i Y2193 @F%@é&ﬁseofogy REGIY 8T iS4 @ﬁldrﬂeglr Rprticles
in BRldeed e 1 it TR HoroHorsel totied 19 obd e
destfyd eﬂ%" GoBr e AR SRS iy
Pat%%% Aotﬁf :So}'sr:réé:}rh? car%lecgr};l%gqsal l%’rﬁeq%ﬁ ;tqg—lé'é%ﬁal,

and ejdb’ JZ)a ryl-ate. and 2-et hyI hexyl
acry ate acry a es con alnlng an al kyl

9P ARG qgtH%es described in (1) to (3} above are

preferably used because such polymer latices have been
widely used as quality modifiers for thermoplastic resins,
and their various effects of improving quality can be
exhibited even when the polymer latices are recovered as
coagulated latex particles of the present invention.
However, polymer latices usable in the present invention are
not limited to these. For example, polymer particles in a
latex prepared by copolymerization or graft polymerization
of a monomer composition mainly composed of at least one
monomer selected from the following monomer group may be
used alone or as a mixture. Examples of the monomer group
‘include (1) alkyl acrylates containing an alkyl group having
up te 10 carbon atoms, for example, methyl acrylate, ethyl
acrylate, butyl acrylate, and 2-ethylhexyl acrylate; (2)

alkyl methacrylates containing an alkyl group having up to



12 10 carbon atons, for exanple, nethyl nmethacryl ate,
ethyl nethacrylate, butyl nethacrylate, and
2-et hyl hexyl nethacrylate; (3) vinylarenes such as
styrene, a- nethyl styrene, nonochl orostyrene, and
di chl orostyrene; (4) vinylcarboxylic acids such as
acrylic acid and nethacrylic acid; (5) vinyl cyanides
such as acrylonitrile and _nethacrylonitrile; (6)
vinyl halides such as vifaylt2chloride, vinyl bronide,
and chloroprene; (7) vinyl acetate; (8) al kenes such
as et hyl ene, propyl ene, butyl ene, butadiene, and

10 csobort yhemes, afor (Sxampild ) fiksch v Dnad t HDEOPEL Se S Usth s
allyl nmethacrylate, diallyl phthalate, triallyl

metlhyanutate, bubnbehdyhamey Hiyeol and netdacy yihak €

tetraet hyl ene glycol dinethacrylate, divinylbenzene,
methmer gl et dy( 3 hethagistates Jheh aversigergast icte size
of the polymer particles is not particularly |limted,
nethphwverenpol yerechpberoct weetewi and &l ool emes wmsrsye (4)
. particle size of 0.01 to 15 pm_which is the particle
vinglGarPexy it catl émsstiom i gheliz A ¢bh, and yspdnsian ic
. polynerization, or the |ike, can be preferably used.
aciGhel Yol UhY averaifeiparii el & i ver vkonHer bl varsd
articles be asured with, for exanple, a _
me L RO LR ( MU iR e N RIGSG oo iy #hloride,
: TE olymeric solid content in the, iﬂyner |.atex, i.n
viny PTG TS ot | Part el 41574554 € as
ong as..an _obhj.e of the present .invention.s ..
alkéar%: S|qes\/uecdn but eib%shy Drét’e r%‘b‘?lipf‘f%%l? 0 %lro'lﬁ et By Wi it
and af?oﬂ@ffl&{ee; ea[r?cpl é’9)29nultifunctional monomers such as
.allyl methacrylate, diallyl phthalate, triallyl cyanurate,
monoethylene glycol dimethacrylate, tetraethylene glycol
dimethacrylate, divinylbenzene, and glycidyl methacrylate.
The average particle size of the polymer particles is
not particularly limited. However, polymer particles having
a volume-average particle size of 0.01 to 15 pm, which is
the particle size in typical emulsion polymerization,
suspension polymerization, or the like, can be preferably
used. The volume-average particle size of the polymer
particles may be measured with, for example, a MICROTRAC UPA
(manufactured by NIKKISO Co., Ltd.).
The polymeric solid content in the polymer latex in the
present invention is not particularly limited as long as an

object of the present invention is achieved but is

preferably 10 to 55 percent by weight and more preferably 20



13 to 45 percent by weight. Wen the polyneric solid
content in the polyner latex is less than 10 percent
by weight, a |arge amount of water is necessary in
order to reduce the solid content from30 to 40
percent by weight, which is a polyneric solid content
after typical enulsion polynerization or suspension
pol ynmeri zation, to less than 10 percent by weight.
Consequently, the load in wasfewat er treatment is
increased. On the other hand, a solid content of the
pol ynmer | atex exceedi ng 55 percent by wei ght does not
to parpecodmt |ty afdbgit I hewlggrantthat ponyroper atdon dfcdd@ent
present invention. However, in such a case, the
in {plod ypel ymat | Dnteopes ateom tleadsl @ qduscaht fiycudighior a
exanpl e, the heat generation in polynerization is
largk fdihcurt oD beteonts oldesbsary ascatder std neglier |ghe
produced in a polynerization tank. The polyneric
solxd| ¢enicomnt ebrom 3@ ol darefeark manvdieghtheaduradd 1y a
placing 0.5 g of the latex in a hot air convection
Polyrsietc atohbd Comrers olrsr tlovRistat i9mFes sl sture  and
then cal cul ating the polynmeric solid content in the
PolymaekZat iR tHe ETRFRSI FF ROy 5@ betor Aria TRy Eiee 10

t he ol yner. after drying. In the present invention,
PEIGHE oY it It ex FRSIICT G T3P Wk - SRS Ewater
cre JORET SAPORALV 1, A EIVRLESL el LTI o
or SRALINIG, 3 VP Gal. IO ITNIG LR B B iope noe
paré%gﬂfgfﬁy affect the granulation operation of the present
invention. However, in such a case, the polymerization
operation tends to be difficult. For example, the heat
generation in polymerization is difficult to be controllied
or a scale is frequently produced in a polymerization tank.
The polymeric solid content in a polymer latex can be
measured by placing 0.5 g of the latex in a hot air
convection dryer at 120°C for 3 hours to volatilizg moisture
and then calculating the pdlymeric sclid antent in the
latex from the weights of the latex before drying and the
polymer after drying.

In the present invention, the polymer latex must
contain a water-soluble polymer compound having a physical
gel-forming property. Herein, the term "physical gel"™ means
a gel containing a physical crosslinking formed by a

hydrogen bond, an ionic bond, or the formation of a chelate



14 Dbetween pol yner nol ecul es. The phrase "having a
physi cal gel-form ng property" neans that the change
froma viscous fluid (sol) to an elastomer (gel) can
be visually observed when an operation for gelation,
for exanple, the addition of an inorganic salt or an
acid or heating, is perforned to an aqueous solution
containing only a mater-soigble pol ymer conpound. The
term "wat er - sol ubl e pol yner~conpound havi ng a
physi cal gel-form ng property” is defined as a
wat er - sol ubl e pol ynmer conmpound havi ng the above
betvysapeard ywmekhenoviaicarkezal ulire: polnaer Conpouwnd awisigaa
physical gel-formng property usable in the present
geitiventnorpricpaoty” perarscultart ywHe mltaedicas doong as stdrens
above property can be exhibited. For exanple, a
fluight egclsoltublan polaatermegonfamind cagoiposediefl ly cimsowed
or a mxture containing two or nore conpounds
whers drecirsratriom thw fafladvwiang drroupcaplise Gided addition of
Exanpl es thereof include water-soluble alginic acid
an @i daiv e Sud & Agichid adisdirsodildmeaidioraes to an
pot assi_.um_ al ginate, .and ammoni um al gi nat e;
aqu?ﬂ&ﬁ%ﬁ@kﬁﬁﬂﬂQﬁﬁqﬂﬂQﬁQHQﬂ(ﬂﬁ%y a water-scluble polymer

confF B OP T el U s, carboxuret iyl cel) Wl ozer
D1y B L OO S B e s b Bret VB SFRgoLubTe
pol;%r%af EC%HIPLO{%; glieqﬁqiﬂggs@e%,%q afﬁgot%:ére?é-”&ﬂ?kﬁté"a| ginic acid

o B S AR A SO RS
gel-forming property usable in the present invention is not
particularly limited as long as the above property can be
exhibited. For example, a water-scluble polymer compound
composed of a compound or a mixture containing two or more
compcunds selected from the following group can be used.
Examples thereof include water-soiuble alginic acid
derivatives such as alginic acid, sodium alginate, potassiﬁm
alginate, andlammonium alginafé; | |
hydroxyethylmethylcellulose; hydroxypropylmethylcellulose;
carboxymethylcellulose; agar; gelatin; carrageenan;
glucomannan; pectin; curdlan; gellan gum; and polyacrylic
acid derivatives. In order to achieve the object of the
present invention, among these, carboxymethylcellulose,

water-soluble alginic acid derivatives, and polyacrylic acid

derivatives are more preferable. Among these, water-soluble




15 alginic acid derivatives are nost preferably used.
Exanpl es of the water-soluble alginic acid derivatives
i nclude al ginic acid, sodium al ginate, potassium
al ginate, and anmoni um al gi nate, but are not |limted
to these as long as the derivatives have a property
of formng a physical gel by reacting wth a
pol yval ent netal salt or an_acid. The ratio between
mannuroni ¢ aci d and guluFoﬁ?c‘acid in the
wat er - sol ubl e al ginic acid derivative is not
particularly limted. However, higher ratio of
algpularanie @ettvatsives ef of abbet hecafiseaihe whidity of
form ng a physical gel tends to increase. Therefore,
t Bxamgtlies aff gudeumaier-aciichblien alhe ndat ercisbldehlioatives
alginic acid derivative is generally at least 5
inchedeentohyl neigid, aswiimn e byefarablpotasdisastal3finate,
percent by weight. Al so, the nolecular weight of the
and iR B@h ubl &Lipot §merut corpowid Fiapriesktriiedinsde s long
above water-soluble alginic acid derivatives is not
as e 9B Tves Maerl.a IRreReW ok Hormirghst emysigal gel
property of the liquid during production, the
by 3RCcoSid Wtk & PO YE N IRt anei Ghtt &fuesus it ut i
megsured with a B-type visconeter_ is preferably 2 to
rat 35 Hfgire SaE HHEF HoF Prict AUbIPHIRBIE Fo0-hPds Fhg

var peRs, el st 0. o sl ool e ol i comound
i BE T L IHGNR L I Ao LGN o congyl 2t o
preféleam %@fad% %é S‘abil:’ﬂ:y of forming a physical gel
tends to increase. Therefore, the ratio of guluronic acid
in the water-soluble alginic acid derivative is generally at
least 5 percent by weight and more preferably at least 30
percent by weight.

Also, the molecular weight of the water-soluble polymer
compound represented by the above water-soluble alginic acid
derivatives is not particularly limited. In view of the
transferring property of the liguid during production, the
viscosity of a 1.0 percent by weight aqueous solution
measured with a B-type viscometer is preferably 2 to 22,000
mPa-s and more preferably 2 to 1,000 mPa-s.

A purpose of adding a water-socluble polymer compound
having a physical gel-forming property to a polymer latex is
to improve the shape retention of coagulated latex particles

during the granulation. That is, when the polymer latex is



16 coagulated in a gas-phase, gelation of the

wat er - sol ubl e pol ynmer conpound proceeds at the sane
time. Thereby, on the surfaces of latex droplets, a
gel filmis formed in conpetition with the

coagul ation of the polyner latex. As a result, the
mechani cal strength of the surfaces of the |atex

dropl ets i ncreases, thus sg pressi ng a phenonenon t hat
the shape of spherical guTated | atex particles is
changed to an irregular shape by an inpact when the
coagul ated latex particles enter a liquid-phase from

coagibkaigas - phas egad +phdee K npyire igias phfasehec oagid ratdcdnible
process in which a water-soluble polyner conpound
polymed neprepphydimeadcepsls faor nilvgy sgmreopeimts). | Sheotekadded, the
the strength of the coagul ated product nust be
surfargeasedas mitraetposs el ifilor der farmest évent the
phenonenon that the shape of coagul ated | atex
com&f%ifrﬂt%%w@ CHhgeER Il sl I radg it psHaehyladiex.  As a
npact. when t he coaqul at ed Iatex particles enter a
resw}rt‘quutdﬁepw%%mcﬁﬁla gfgt <L Ghe srgdreass &dhitdre latex
this, the coagulationis preferably conpleted |n t he

dropLRty, ea@ﬁ%edﬁéiﬁ ISEPRAPS Grigerd tpéleﬁ’roélﬁnd)él hat the

ShaRsenugf%m?n .Céa tc;Pgar otacg%laﬁ%wlth oa%ﬁlant ré);lto
h I in di t

an (BRI Gl ”ﬁ'ga"r{‘ol'nf R EsP he rera ed e,

paré?%l éléﬂééyuim g B Hgge ﬁ%wf%ges of the | at ex

roplets in S-phase,” the nec i°Cal” ?trength of

the chat %;SO%OB' S SRy ‘é@ﬁ@%latIBﬁrS?Xce@‘éeﬂn"‘ﬂﬁﬂchhﬁ

centers o
water-soluble polymer compound having a physical gel-forming

property is not added, the strength of the coagulated
product must be increased as much as possible in order to
prevent the phenomenon that the shape of coagulated latex
particles is changed to an irregular shape by an impact when
the coagulated latex particles enter a liguid-phase from a
gas—-phase. 1In order to achieve this, the coagulation is
preferably completed in the gas-phase. Consequently, in
order to provide a sufficient time for contacting with a
coagulant in the gas-phase, the granulating apparatus
inevitably has a large dimension in the height direction.
In contrast, aécording to the present invention, since
a gel film can be formed on the surfaces of the latex
droplets in the gas-phase, the mechanical strength of the

latex droplets increases.. Thereby, even when the centers of




17 - latex droplets are not coagul ated sufficiently,
the coagulated |atex particles have a satisfactory
strength, thus suppressing the phenonenon that the
shape of coagulated |atex particles is changed to an
i rregul ar shape by an inpact when the coagul at ed
| atex particles enter a |iquid- phase froma
gas- phase. Accordingly, in.the granulating process of
the present invention, if td Sufficient that only the
surfaces of |atex droplets are coagulated in the gas-
phase. Accordingly, the tinme for contacting with a
latepagubphets nathengasephaskattan dbef §ighedtibantthe
reduced, conpared with the case in the known
coagataphdsbateagninti ohes process, sants taetsedust fenctn
size of a granulating apparatus in the height
thugi pepPronstRd bee aehererenoThdiabritent slipe el coagulated
wat er - sol ubl e pol ymer conmpound havi ng a physica
latep| PBFHTHYS pEopeieyIed theaprbseegulahvaRoPY ot
, articularly limted as long as the object of the
lmp%?%s%%?niE@%n??%ﬁu%%ﬁF?mg%E%ﬁé@%ﬁ?l¢hﬁ%v%ﬁﬁe¥r%nﬁ%QRﬁd‘
aboye-descri bed viewpojnt, the content is preferab|
Phage ofrep 2 19385 paRC by %\‘é‘?%ﬁ‘élwm% Preferdbi Ao
to 1.5 . parts b ight relative to 100_parts by
PrOGRTHHIT oF'T HEE PRTUmEr TS St a Rort ente] i & Got yiat only
I en-the content- of the water-soluble polyner
the B o or ray | Mo~ o EaT® GO OrT g operEyr 4
e 1 Nt ' t ) {
e e M ]
coa&ﬁﬂgﬂ@riﬁ the gas-phase can be significantly reduced,

compared with the case in the known gas-phase coagulation
process, and the reducticon in size of a granulating
apparatus in the height direction can be achieved.

The content of the water-soluble pclymer compound
having a physical gel-forming property in the present
invention is not particularly limited as long as the object
of the present invention can be achieved. However, from the
above-described viewpoint, the centent is preferably 0.01 to

1.8 parts by weight and more preferably 0.05 to 1.5 parts by

weight relative to 100 parts by weight of the pclymeric

'solid content in a polymer latex. When the content of the

water-soluble polymer compound having a physical gel-forming
property in the present invention is less than 0.01 parts by
weight relative to 100 parts by weight of the polymeric

solid content in the polymer latex, a gel film due to the



solid content in the polyner |atex, a gel filmdue to
the - 18 water-sol uble polynmer conmpound is not
sufficiently formed on the surfaces of latex droplets
sprayed or dropped in the gas-phase. Consequently,
since coagul ated | atex particles having an irregul ar
shape tend to be produced by an inpact when the
particles enter a |iquid-phase, it may be difficult
to obtain a powder having éétrsfactory powder
properties. On the other hand, when the content of the
wat er - sol ubl e pol ynmer conpound havi ng a physica

watgelsd duni agpPl gper t yomExae®dss InSt pat 51 dyewi Whicrmed on
| ar ge anount of substance derived fromthe

the wat ef asof ubf el oty mirop bates nspraydédieor récoges@din the
coagul ated |l atex particles. In such a case, the

gasquladsey stehsegudhelnalsstabi dodyulaneds tatde particles
i mpaired. Furthernore, the viscosity of the m xed

havizg exn i heyegisksr shipehteny tedew tpiedeced fHy aul timparct
handl eabil ity such as the transferring property of

when heh¢ j RRif el c1os tRE o esehtauiiamasm, ¥t gmyt Hee difficult
vi ewpoi nt of suppressing the phenonenon that the

Lo Bl i P P 3 coRfl e Il praneg e -

shape by an inpact when

on i PRS2 ehope P en | mpact_vhen
pol}%?gg,%ﬁg%ﬁ,ﬁe% t mfalgtqn?%wg ei h‘%ﬁ%{ﬁ?ﬁg‘%‘%‘%ﬂr&gl d@eervte;
e85 Y 0 B PR o L peleratly 2t east.
der:ﬁg@cﬁmﬁziﬁc m aéﬁ%i%&es%{sgﬁque&aes 'pporﬁﬁr?ez,p 9 ualzia&si 9 RRCess
recovered coagulated latex particles. In such a case, the
guality such as thermal stability tends to be impaired.
Furthermore, the viscosity of the mixed latex increases,
which may result in a difficulty in handleability such as
the transferring property of the liquid.

In the present invention, from the viewpoint of
suppressing the phenomenon that the shape of latex droplets
(coagulated latex particles) is changed to an irreqgular
shape by an impact when the latex droplets enter a liquid-
phase from a gas-phase, the minimum height from the liguid
level of an agueous phase to the spraying or dropping
position of the polymer latex is preferably at least 1.0 m
and more preferably at least 1.5 m. In contrast, in the

known gas-phase coagulation process in which a water-soluble

polymer compound having a physical gel-forming property is



pol ymer conpound having a physical gel-form ng
property is 19 not used, in order to produce
coagul ated | atex particles having satisfactory powder
properties, a height of at least 6.0 m has been
required. In the present invention, the maxinmm
hei ght of the spraying or dropping position of the
polynmer latex is not particularly limted. In view of
the equi pnent cost, the™ néﬁlnun1he|ght is preferably
up to 20 m and nore preferably up to 5.5 in. Japanese
Unexam ned Patent Application Publication No.
not 52s8d98¥n db st OSES PrpdRcessoDfubdithddlftex particles
hi gh- nol ecul ar wei ght pol yani on havi ng a car boxyl
havgnoupahsf act ar hyeswiyt popsoeptias | ts ol geoulef tat dleast
rubber | atex, and dropping the mxed |latex into an
6. 0 amusasisbsoh ut¢@n oamht ai i Nghatptesstt oneverdl al i nehe
earth nmetal as a process for granulating a rubbery
max geiy nkee gl ext tHee IBrayirenet yepgfinuinosid e of the
recovered in a particle form According to the
poiﬂé%%rﬁﬁ%nl%fn%.@,alpﬁcw@s%rlsatlmatsqd 2.1 paravs @y the
ght and preferably 4.0 parts by weight of the
eqwrﬁﬂ@fwwc(é%w drh st pRtmiEs | B h MRrefe it U 9@l n

e B SR e LR T SO T,

ga%afﬂeﬁ%%g@]sngﬁ(a&ﬁ. SFE BaSpin R L e T 68s %Pﬂ?&ﬁcgt&gﬁ o
o S B P 5y A, RS 1
welﬁt?%Mﬂl%ﬁrha%r%ﬁt pcoé%aomﬁn I1S'c>upotansci’l/fofrI Ca{ el'lnytdroxyl
group in its molecule to a rubber latex, and dropping the
mixed latex intco an aqueous scolution containing at least one
alkaline earth metal as a process for granulating a rubbery
polymer latex that is extremely difficult to be recovered in
a particle form.

According to the description of this process, at least
2.0 parts by weight and preferzbly 4.0 parts by weight of
the high-molecular weight polyanion must be added to 100
parts by weight of the polymeric solid content in the rubber
latex. The followings are described as the main reasons.
(I) When the content of the high-molecular weight polyanion
is less than 2 parts by weight, the sealing effect of the
rubber by a film (gel} of an alkaline earth metal salt of
the high-molecular weight polyanion is not sufficient. (II)

The viscosity of the mixed latex is below the range of 1,000



The viscosity of the mxed |atex is bel ow the range of
1,000 20 to 3,000 nPas, which is the nost preferable
range, and the shape of the rubber is changed to an
i rregul ar shape by an inpact when the m xed | atex
droplets enter a liquid-phase froma gas-phase.
According to the present invention, even when the
content of the mater-solyb%& pol yner conpound having a
physi cal gel-form ng propefty is extrenely snmaller
than the content in the above-described invention, for
exanpl e, even when the content is 0.01 to 1.8 parts
to hyOWleinghd - = elvdtiale i0 tHEOGhqEar trrdfie nadilghtraofge, hend the
pol yneric solid content in the polyner |atex,
shappagl EGte dUkideex ipardtiagigesi Haviany 1 sagudfeat tsbvap ep dond em
properties can be produced. This is probably based on
impadie Wit dgWiengnimmt dat dse cautiilated eovfley Iy lidyd d-phase
foll ow ng: Both the coagul ati on of the pol yner | atex
frommy g3 HGrStat i on of a gel filmproceed in a
gas- phase, thereby suppressing the phenonenon that
t RECEREAPBIot O 418x PTEEEPFetlEVERGAGH) aEEER| HPER the

con B S BTSSR S
ooy 1000119 SRR 0 200 L o e ol | % o
conBEIGRI e LT 00, RS L U PESETL L IUSIt L 9,
wnert e BEESRHE LV OHIGOR 3 SOSENAY E AN <o
1005ﬂgy¥%(ﬂ§ weight of the polymeric sclid content in the
polymer latex, coagulated latex particles having
satisfactory powder properties can be produced. This is
probably based on the following and can be achieved only by
the following: Both the coagulation of the polymer latex
and the formation of a gel film proceed in a gas-phase,
thereby suppressing the phenomenon that the shape of latex
droplets (coagulated latex particles) is changed to an
irregular shape by an impact when the latex droplets enter a
ligquid-phase from the gas-phase. In addition, the polymer
latex containing a water-soluble polymer compound having a
physical gel~-forming property in the present invention
generally has a viscosity of less than 200 mPa-s. Thus, the
present invention is essentially different from the above-

described technique in which the spherical shape of

particles is maintained against collisions on the liguid



particles is maintained against collisions on the
liquid 21 level by increasing the viscosity of a
m xed |latex. In the present invention, a nmethod for
addi ng a water- sol ubl e polynmer conpound having a
physical gel-formng property to the polyner latex is
not particularly limted. For exanple, an aqueous
solution of the water-soluble polynmer conpound may be
separately prepared and a 2Ear‘édeternined anmount of the
aqueous solution may be added to a pol yner | atex
after polynerization. This nmethod is preferable
levdkdayistn@feddien$i thd eviadsbeasy el atixard 1ddanever,
the nethod is not limted to this. For exanple, a
priedether mreatandumvienafi ongt er meaholl & opo laylae h gc anpated -
in the form of aqueous solution or powder may be
solglbedeloyreer podmymeind dtaewirgg |a trdgetiney]l gre lcomnmiugus| y
before or in the course of polynerization or the |ike
properiony drarradiersel atedf eioy riat g naierd lZatisonimited.
process, for exanple, gelation is not caused. Wen a
For ygatRsol 1l e Pt dierscbipethdf theshergtarmsstlulbdgueous
solution is added to a polyner |atex, the
pol ¥esie HAMRAYTSH HHY tIRe SRRASGHS kbIRSRaT st atk 2
ter-soluble polyner conpound is preferably 0.01 to

PTeqRy St it W% ghit .EhanVER S SHdE G amash R adsded to
+ oRfaate SLIION. he et S0l LS POLRL, 1o

eous §%£ution must be added to .t
r

f h
prefiidiie He T Fr e 1 3thih Hn it GRABAE Thount

Howégefj“%he method is not limited to this. For example, a
predetermined amount of water-soluble polymer compound in
the form of aquecus sclution or powder may be added to a
polymer latex all together or continucusly before or in the
course of polymerization or the like as long as an adverse
effect in polymerization process, for example, gelation is
not caused.

| When a water-soluble pclymer compound in the form of

agueous solution is added to a polymer latex, the

concentration of the aqueous solution of the water-soluble

polymer compound is preferably 0.01 to 10 percent by weight.
When the concentration of the aqueous solution of the water-
soluble polymer compound is less than 0.01 percent by weight,
a large amount of aqueous solution must be added to the
polymer latex in order tc add a predetermined amount of the

water-soluble polymer compound, and thus the load in



wat er - sol ubl e pol ymer conpound, and thus the load in
22 wastewater treatnent tends to increase. On the
ot her hand, when the concentration of aqueous
sol ution of the water- soluble polyner conpound
exceeds 10 percent by weight, the viscosity of the
aqueous solution of the water-soluble polyner
conmpound is increased. In such a case, the
operationality may be inﬁa??ed. The m xi ng operation
of the polyner |atex and the water-sol uble pol ynmer
conpound is easily perfornmed by addi ng an aqueous
wassohatéont oéathenvat €fids Sob U €rody Merog opme Uichd:0 Hdred,

pol ymer latex and then wholly stirring the m xture
whef othabout cant est homus £sagqlenidespresent ohHvend ivaset-he

pol ynmer latex (hereinafter also referred to as a
solwbkedod byexy compaimi ngreeedwmt BV -satebbe ipplwekght, the

conpound having a physical gel-formng property is
VlS@(pfF:a’g/jedOﬁrtlm oppeeliht 90 luigase phisthard: toagit lath lon

can proceed in the gas-phase while the shape of
poldgrepl @EPewd hi 3 brereased i afwdd. 2 RS Si Zdhof

droplets  when the mxed latex is sprayed or dropped
Opelﬁ%‘illcbféaﬂ@éll?ay c%tqcr&m@aecbccoﬂm Ael %79 Herenaiplgp for rhhe

lo n@;d particles, product. The
polymgs m%maeﬁ% Sz%lqbsle R T FBPPRL ¢S
and refe y %g mto 3 nm The sjize of
eastlphrer Oen The T TR TS S FeyEd S W dRfedrater-
ndlrectl rm ned by neasuring the
soL % e LG el Gt e e fﬂm%@ Tohien ed
€

wnol B R ey hiifio i g )7 Tov Mrutes.
' In the present invention, the polymer latex
(hereinafter also referred to as a mixed latex) containing a
water-soluble polymer compound having a physical gel-forming
property is sprayed or dropped into a gas-phase and
coagulation can proceed in the gas-phase while the shape of
droplets in this state is maintained. The size of droplets
when the mixed latex is sprayed or dropped may be freely
controlled according to the supply form of dried particles,
i.e., a product. The volume-average droplet size is
‘generally 50 pm to 5 mm and preferably 100 pum to 3 mm. The
size of droplets when the mixed latex is sprayed or dropped
can be indirectly determined by measuring the volume-average
particle size of resulting coagulated latex particles with a

MICROTRAC FRA-SVRSC {(manufactured by NIKKISO Co., Ltd.).

In the present invention, the mixed latex sprayed or



In the present invention, the m xed | atex sprayed or
23 dropped in a gas-phase is brought into contact
with a coagul ant capabl e of coagulating the |atex so
as to coagulate the |latex. The coagul ant usable in
the present invention should be a substance having
both properties of coagulating the |atex and causi ng
a gelation of the water- S?Iuble pol ynmer compound.
Exanpl es of the coagul anf FAclude aqueous sol utions
of inorganic salts such as sodiumchloride, potassium
chloride, lithiumchloride, sodium bromde, potassium
droppedi ie, a | ¢ biping de ohs deroypgit asshton cadi e, witdtiam
i odi de, potassium sul fate, anmoni um sul fate, sodi um
coagul fat ecapaimbai o ctdgrideingothemM ati¢x at@,agpdt@ssi um
nitrate, calciumchloride, ferrous sulfate, magnesi um
coagylfte ethei hetexl f dilee coppelasul fizalele cadihampresent
. sulfate, bariumchloride, ferrous chloride, magnesium
invent peh deoui@rpe ca chillprtiance fleaving e tfhatrrorguimerimt
sul fate, potassiumalum and iron alum aqueous
coagpl e ionstet 1HoPgaant YUY stucFe bt IRk s iwater-
cjd, sulfuric acid, nitric acid, and phosphoric .
Solék%%;P%%ﬁ%%¥cC%%@%%P%uch%émE&%ﬁi%fa%W% GRPkPrniinclude

aqueous_sol utions of the or

aquaC|d anf . ni c acids; . ,
Stote SbT Ut T on OPCBPEARTCoAtFa SHF beSuSRIAENS SHGHLde:
POt o Hat &t B AT Conor S (T DI BT | HOT G U or |

por S5 980 GurBRLAE, SHEM A TELAROIL SRR, ool
litﬂf@ﬂdﬁodf&gﬁsﬁéﬁggsium sulfate, ammonium sulfate, sodium
sulfate, ammonium chloride, sodium nitrate, potassium
nitrate, calcium chloride, ferrous sulfate, magnesium
sulfate, zinc sulfate, copper sulfate, cadmium sulfate,
barium chloride, ferrous chloride, magnesium chloride,
ferric chloride, ferric sulfate, aluminum sulfate, potassium
alum, and iron alum; aqueous sclutions of inorganic acids
such as hydrochloric acid, sulfuric acid, nitric acid, and
phosphoric acid; organic acids such as acetic acid and
formic acid and agquecus solutions of the organic acids:;
agqueocus solutions of organic acid salts such as sodium
acetate, calcium acetate, sodium feormate, and calcium
formate; and alcohel solutions of inorganic salts or organic
acids such as methanol solutions of sodium chloride,

ammonium chloride, sodium bromide, sodium iodide, potassium

icdide, magnesium chloride, calcium chloride, barium



i odi de, magnesi um chl oride, cal ciumchloride, barium
24 chloride, magnesium sul fate, zinc sulfate, copper
sul fate, acetic acid, or formc acid, and ethanol
solutions of sodium chloride, sodium broni de, sodium
i odi de, potassiumiodide, magnesium chloride, calcium
chloride, ferric chloride, acetic acid, or formc
acid, which may be used algne or in conbinations in
an aerosol form Anobng tﬁe%%,_aqueous sol uti ons of
i norgani c salts suchas sodium chloride, potassium
chl oride, ammoni um sul fate, sodium sulfate, ammonium
chlehlds desgrosd Rinumgwhiord desidfersuus syl fatper sulfate,
magnesi um sul fate, zinc sulfate, copper sulfate,
acettadmaim, sut fladmyidardiuin cdrldrawdendleracdus: icmsordfdesodium
magnesi um chloride, ferric chloride, ferric sulfate,
chletimd nuseduln dtmmmidmt assiium alagndegngdtassiainumodide,
aqueous sol utions of inorganic acids such as
magngsirge httokd i drei dralsulymurdlol agliick, fenmice cidiat,idend
phosphoric acid; and organic acids such as acetic
acelghks REY fOF mMOEEG ¢ dtiedudnasplan ivgresl gflage or in
organj c acjds can be preferably used alone or in
Combpigim FRRT ofs BT ASHES Bt e c o AN G582 BEBSo|
form ggg,anount_of coagul ant (gelling agent) .used is

solyfghons, e s598 45 Aa BCh @58 b ¢ % 20
arts b wei ght and nore preferably Q.5 to arts
potdF il il S TR GRS by A A
ol ymer,i-c solid ontent ,i-n _po | at ex. t he
amm anr%o%%t(:ho CJrc:loc{aegu!caan Clu(ngeql}lionlgldé%e e)Hl?sl;lesd Slu\sﬁ%%gses’ t han
magé%éﬁdﬁ”gﬁiggké¥ﬂé¥Hc sulfate, copper sulfate, cadmium

sulfate, barium chloride, ferrcus chloride, magnesium
chloride, ferric chlcoride, ferric sulfate, aluminum sulfate,
potassium alum, and iron alum; agqueous soluticns of
inorganic acids such as hydrochloric acid, sulfuric acid,
nitric acid, and phosphoric acid; and crganic acids such as
acetic acid and formic acid and aquecus solutions of the
organic acids can be:preferablyiused alone or in
coﬁbinations of two cr more COégulanfs in an éérbsoi'form.
The amount of coagulant (gelling agent) used is not
necessarily limited but is preferably 0.2 to 20 parts by
weight and more preferably 0.5 to 15 parts by weight
relative to 100 parts by weight of the polymeric solid
content in polymer latex. When the amount of coagulant
(gelling agent) used is less than 0.2 parts by weight

relative to 100 parts by weight of the polymeric solid




relative to 100 parts by weight of the polyneric solid
25 content in polyner |latex, the |atex nay be
coagul ated insufficiently. Wien the anount of
coagul ant (gelling agent) used exceeds 20 parts by
wei ght, the coagulation property is not affected but
t he anount of coagulant (gelling agent) in wastewater
is increased and thus the [oad in wastewater
treatment tends to increasé’ Exanpl es of a nethod for
contacting the mxed latex wth the coagul ant
(gelling agent) in the present invention include, but
contadret Nk poIgriead Taxesn midactofx eent ivwausignl sprdyi ng
or dropping droplets of the mxed latex into a
inswciiged el ey gasthprasehatamsphered ignashilanta (gelling

predeterm ned anount of an aqueous sol ution of the
agemwagud ahtexgedds ) ragers oy sveiaritt,nudies Igpasprlatedn n
an aerosol form thus bringing the mxed latex into
prowﬁ&acits wiath aftfee eioay dhantth gatdunig clgemaqulpig st at e
"aerosol forni' is not particularly limted as |ong
(el ragfitdt)s g evadsrranst 15 ormpranacedrep éi:@lSoftfteneload
di spersing coaqylant preferably have a
in wast TR tRie e tedt it@mi it BICXPaPEto 10 gm In the
present invention, an aqueous suspens

B43IPAESd OFaPeR5ROe dPés CﬁPéﬁgFéagb§%goWﬁ|ngii Il@tex

w1tkggta{wl at I%ﬂ%@‘{v&ﬁ% eat ed acIB:;: %:fg O|prr}:eeteﬁd?é1 0 lnventlon
o ST SR S PN U5
spréU%%grgg A?%‘%fﬁ% droplets of the mixed latex into a
coagulable gas-phase atmosphere in which a predetermined
amount of an agqueous solution of the coagulant {gelling
agent) is continuously sprayed in an aerosol form, thus
bringing the mixed latex into contact with the coagulant
(gelling agent). The state "aerosol form™ is not
particularly limited as long as the droplets are in a mist
form, but droplets of the dispersing coagulant preferably
have a voluhe—é#éragé“particlé size of 0.01 to 10 . ”
In the present invention, an équeous suspension of
coagulated latex particles prepared by completing
granulation may be heated according to need so that
_aggregation between polymer particles in the coagulated
latex particles is accelerated by the heat treatment.
Although the heat treatment temperature does not have an

upper limit, in general, the heat treatment temperature is




upper limt, in general, the heat treatnent
tenperature is 26 preferably up to 120C because the
operation is sinple and easy. Thereby, the nmechani cal
strength of the coagulated |atex particles further
i ncreases and, in addition, the water content
decreases. In the heat treatnent, a known treatnent
for preventing aggregation getween particles may be
performed in order to sup ss the coagul ati on between
particles during heating and during or after drying.
Subsequent |y, dehydrating and dryi ng operations are
prefarabled qutt dcard ng dauseomientdperalt inet heds.infies and
coagul ated | atex particles of the present invention
easygan Tesrakecovere dnd ahzen ipmid evt feorghh BXANPIEES odthd ated
present invention will now be described in further
latepetrmttion ashef ddier ofnaeamdesindutint Relditagent the
invention is not limted to these exanpl es.
watgveasurarefieofeagaer donttérm hefatert rgaiyiRrdti on)knewn
suspensi on (100 g) (solid content: 10 percent by
treqfgieyt )f o M TG b &flH @ T ont Setpwman A% iprléFardy
in _each exanpl e and each conparative exanpl e was

be RefH Bt 1o OTSRet iT6h THRRTAT o WIIF B 2dsifit AT G0

A U i RIS 1oL O B P2 Has S Horot ai
CONPaREUBR ey AERySFAEraRonaLD HEVPH ReaTHy ‘Che e

cargng(%%guééég¥ggﬂé”%éJéonventional methods. Thus

coagulated latex particles of the present invention can be

recovered in a powder form.

EXAMPLES

The present invention will now be described in further
detail on the basis of examples, but the present invention
is not limited to these examples.

(Measurement of water content after dehydration)

A suspension (100 g) (solid content: 10 percent by
weight) containing coagulated latex particles prepared in
each example and each comparative example was subjected to
suction filtration with an aspirator for 3 minutes.
Subsequently, 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 the folilowing (equation 1):

Water content after dehydration (%) = [(Ww - Wd)/Ww]l x 100




Water content after dehydration (o) _ [(Wv - WI)/ Wy X
100 27 - (equation 1) wherein Wv represents the wei ght
of the resin inmediately after dehydration and before
drying and Wl represents the weight of the resin
after drying. (Measurenent of fine particle content)
The particle size distribution of coagul ated | at ex
particles in a suspension epared in each exanpl e and
each conparative exanple fvas neasured with a
M CROTRAC FRA- SVRSC (manufactured by N KKI SO Co.,
Ltd.). The fine particle content was determ ned from
(eqideicuni) ati ve frequency (% of particles having a
di aneter of |less than 50 m (Measurenent of coarse
whepain i W ergone s ) s Alsspeigitom { 1L1000repif soinebiately
content: about 10 percent by weight) containing
aftevadghydeatien exnpareictesdpyioparad] iWd eertessapltde
.and each conparative exanple was subjected to suction
welght tehtilon veeh anf tepidetBrd- Subsequently, the
dehydrated resin was recovered and dried at 50C for 24

hodfegsuredendt ofi fivenPedthicn edopeterd levapor at e

water. The resulting dried particles were classified

Wil REEArdsh Sidice .Stfﬁéue&%@fpgmgalét&sinﬁéﬁ@%s
pax CELELT 90 Bt L0 01 LG (o) O 20 CORL S0
COIH%V\%.‘LPG%FGJJC‘F%?XJH%H ee Sweanst Smetahseur\l\ée& giaahjfthOfa tl\m%‘f&% FRA~-SVRSC
{manufactured by NIKKISO Co., Ltd.). The fine particle
content was determined from the cumulative frequency (%) of
particles having a diameter of less than 50 um.

(Measurement of ccarse particle content)

A suspension (1,000 g) (solid content: about 10 percent
by weight) containing ccagulated latex particleé prepared in
each example and each comparative example was subjected to
sucticon filtration with an aspirator. Subsequently, 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 lé-mesh
sieve. The coarse particle content was determined by the
following (equation 2):

Coarse particle content (%) = [(W1)/ (W1 + W2)1 x 100
(equation 2)
wherein W1 represents the weight of the dried particles

remaining on the 1l6-mesh sieve and W2 represents the weight



remai ning on the 16-nmesh sieve and W2 represents the
wei ght 28 of the dried particles passing through the
16-nmesh sieve. (Blocking resistance) Dried particles
(30 g) (drying condition: 50C x 12 hours; sieve:
16-nmesh pass) of coagulated | atex particles prepared
in each exanpl e and each conparative exanple were
placed in a cylindrical coptainer with a dianeter of 5
cm and a load of 0.3 kg/ “was applied at 60C. The
particles were kept in a thernostatic chanber at 60C
for 2 hours while the | oad was applied. Subsequently,
of tihe ¢ared chastinkre pafding Toodugt 25%C TomPSthairevrd.o
prepare a block. The collapse ratio of the resulting
bl @dlo ok greasurcddngie)h  a powder tester PT-R
(manuf actured by Hosokawa M cron Corporation) by
apBliEchgagr bliddrest | GF foor (B0 vdecomadiittieond S Br at iLén
strength of 2.2 and an openi ng of_ sieve nesh of 750
houppi Fheveol 1 apeesh 2335 bfof HEOFTWEKE Shs! afet e R fFekF 178
the following (equation 3): Collapse ratio (%9 = [(W
prepaxgy /iRy e3Ch o TRkt Hh HCh \FRIIRG TR VAR § prEsRIft s7ere

1200 R & TR R o CO1 TR DITER 3 6H T O (he™
ana S 840G LI b L v g s e
wor SR PSRRIV LS RERERILK SPTR
whiféNQﬂéﬁﬁ%gﬁl&ég’aﬁgﬁged. Subsequently, the particles
were left to cool at 25°C for 2 hours to prepare a block.
The collapse ratio of the resulting block was measured with
a powder tester PT-R (manufactured by Hosockawa Micron
Corporation) by applying a vibration for 60 seconds with a
vibration strength of 2.2 and an opening of sieve mesh of
750 pm. The collapse ratio of the block was determined by
the following (equation 3):
Collapse ratio (%) = [(Wa — Wb)/Wa] x 100 (equation 3)
wherein Wa represents the weight of the block before the
vibration and Wb represents the weight of the block
remaining on the sieve after the vibration.

(Flowability indices of powder)

Angle of repose, angle of fall, angle of spatula,
aerated bulk density, packed bulk density, cohesion,

dispersity, angle of difference, compressibility, and

uniformity of dried particles (drying condition: 50°C x 12



uniformty of dried particles (drying condition: 50C x
12 29 hours; sieve: 16-nesh pass) of coagul ated | atex
particles prepared in each exanple and each
conparative exanple were neasured with a powder
tester PT-R (manufactured by Hosokawa M cron
Corporation) in accordance with the Carr's nethod for
eval uating flowability (Ch grcal Engi neeri ng, 1965,
Vol . 18, pp. 163-168). Theé“degree of flowability was
determined from the resulting flowability indices.
(Preparation of polynmer [atex A) Deionized water (130
houpar t sidwye wel Ghng slanoh sodi wim deagylatsdl fatex (h0d3:1es
parts by weight) were fed in a glass reactor equipped
premitdd aln herdnetanpla std reserh eompsftaix womdenygelrs weare
inlet for a nitrogen gas, and a unit for adding a
meagipprterithng rewdeml siftier PIoRl (menpdacureedvdyy Hiaedva
to 50C with stlrrrng in a nitrogen flow.

MicxphserprMmidyion) mMixtareertandutwl thdiig diarr's method for
ﬁmrel nafter aI so referred to as BA) (8.5 parts by

eva W%&%ﬂxr%%@%@l%t@% 18,

vvasfed After nutes,. a m xed, sol ution

pp- Cohtal 4y i ot A eﬁéaraonﬁrre%waasa@atawedofrom
parts ferrous. sul fate heptahydrate (0.2

thep%‘??%ltbvygx@r‘%’fﬁ% iy Czlt 599ed water (5 parts by
wer ht nd sodi um, farmal_dehy sul foxylate (0.2
parP%s e SR LSRR & the result i ng

Z\g%isg%‘lte ! O?@:&p a%t'%o%&ew% tgj)ﬂgqogﬁrd;%ogiiﬁhuﬁguryl

cont al n| ng

sul@&aﬁfﬁjﬁ epé).hc_ﬁg %f‘ﬁé:ﬁjht%l %Lreefﬁcf ed, tp ﬁ%s@v@eactor

equipped wi%h a thermometer, a stirrer, a reflux condenser,
an inlet for a nitrogen gas, and a unit for adding a monomer
and an emulsifier, and the mixture was heated to 50°C with
stirring in a nitrogen flow. Subsequently, a mixture of
butyl acrylate (hereinafter also referred to as BA) (8.5
parts by weight) and cumene hydroperoxide (0.02 parts by
weight) was fed. After 10 minutes, a mixed solution
containing disodium ethylenediaminetetraacetate {(0.01 parts
by weight}, ferrous sulfate heptahydrate (0.2 parts by
weight), and distilled water (5 parts by weight); and sodium
formaldehyde sulfoxylate (0.2 parts by welght) were fed.
After the resulting mixture was stirred for 1 hour, a
monomeric mixture containing BA (80.5 parts by welght),
allyl methacrylate (hereinafter also referred tc as AMA)

{0.42 parts by weight), and cumene hydroperoxide (0.01 parts



(0.42 parts by weight), and cunene hydroperoxi de (0.01
parts 30 by weight) was added dropwi se to the m xture
over a period of 5 hours. Furthernore, during the
addition of the nononeric m xture, an aqueous
solution of 5 percent by weight sodium ]l auryl
sul fate, the aqueous solution containing 1 part by
wei ght of sodium |l auryl sulfate, was continuously
added over a period of 4 “holdrs. After the nononeric
m xture was added, stirring was continued for 1.5
hours to prepare a crosslinked acrylic rubber polyner.
by welighki uvescadtiadningpwitdyto nehdact ytate ¢her ed naditesd
also referred to as MMA) (11 parts by weight) and
of puhewnes. hyblnopeeoxede, (Gudinparhs bydiveightyf Wik ch
serve as_ nononeric conponents used for graft
monpmEyhernzat ion; wWasadeorts nsolist yomdeedd tret¢rnt by
crosslinked acrylic rubber polymer at 50C over a
Wel%\i i Dedorm3bany ilt el fage ertlmea@wpw ofolutcinrene
droperOX|de (0.1 parts b ght)_ was added and

COHE%WHI%g v@%rEoWNﬁ%Jesamfo? 1s%wmtJoalé@ﬁ9p|%%Jefater was
Thus, pol ner | atex A having a

conbpiies b %g%dp%Y?JFc?ep%Pz%‘X ot of 178 arftf T the
non BN S0 S gpl o 0 %srg».?t%eq%mé 0
nou LB St L P LB Ao PLIEL L 2t 8 8 g zed
mix%‘%%g %@{%A%lg%?;ﬁ%ife agg%ag%f :rglg%%l ppear vvljtsnO
referred to as MMA) (11 parts by weight) and cumene
hydroperoxide (0.0l parts by weight), which serve as
menomeric components used for graft polymerization, was
continuously added to the crosslinked acrylic rubber polymer
~at 50°C over a period of 30 minutes. After the addition,
cumene hydroperoxide (0.1 parts by weight) was added and
stirring was continued for 1 hour to complete polymerization.
Thus, a polymer latex A having a volume-average particle
size of 0.175 pm and & polymeric solid content of 40 percent
by weight, the softening temperature of the polymer being
40°C, was prepared.

(Preparation of polymer latex B)

Deionized water (200 parts by weight), potassium
palmitate (0.08 parts by weight), and sodium sulfate (0.01

parts by weight) were fed in a reactor equipped with a

stirrer. Nitrogen purging was performed and the mixture was



stirrer. N trogen purging was perforned and the
mxture was ----- -------- 31 then heated to 70C
Pot assi um persul fate (0.1 parts by weight) was added
and the resulting m xture was stirred for 30 m nutes.
Subsequently, a nononeric m xture containing nethyl
nmet hacryl ate (80 parts by weight) and butyl acrylate
(20 parts by weight) was cgntlnuously added over a
period of 4 hours. During the additi on, potassium
palmtate (0.4 parts by weight each) was added at 30,
60, 90, and 120 mnutes after the addition of the
themuoineamesd cton X2 T & Vst asd it gekr Ai T frt 4 h@ .addiddton of
the nononeric mxture, the resulting mxture was
welgmi ntednerdded tdred sare tenperiatqne ftorre Webs hduirmseed for
conpl ete polynerization. Thus, a polyner latex B
30 Wt@sa Vvolksegusrerlage Ppanerieherisi zel ofu® 138 tgrmraing
pol ymeric solid content of 32 percent by weight,
metlwﬂe neaey FEe effferzaiire kif wehialyol yanst thuivlg aroglate
pr oduced. (Preparat| on of polyner |atex C
(20 aé%i%i%ﬁ 280 W Et (2000 mansimewelymdded sidmas ggFiod of
roduced from heef tallow (2 parts by weight), ferrous
4 hQiFs at PO Farrdd iyt i 5&5%%m%ﬁltate (0.4

Par’i,%r%g:‘%e}?éq mr%ecé}traacegﬁﬁ%qe (0. 005 SQ?OLtS by vve&gg%{)

di f | d | f te (0.2
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staf%g&fskﬁ&%@¥§ﬂgg'a&3¥%lon cf the monomeric mixture, the

resulting mixture was maintained at the same temperature for
1.5 hours to complete polymerization. Thus, a polymer latex
B having a volume-average particle size of 0.138 pum and a
polymeric solid content of 32 percent by weight, the
softening temperature of the polymer being 70°C, was
produced.

(Preparation of polymer latex C)

Deionized water (200 parts by weight), sodium soap

. produced from beef tallow (2 parts by weight), ferrous

sulfate (0.002 parts by weight), disodium
ethylenediaminetetraacetate (0.005 parts by weight),
potassium tertiary phosphate (0.2 parts by weight), sodium
formaldehyde sulfoxylate (0.2 parts by weight), butadiene
(80 parts by weight), styrene (20 parts by weight), and
diisopropylbenzene hydroperoxide (0.1 parts by weight) were

fed in a pressure-resistant polymerization container



di i sopropyl benzene hydroperoxide (0.1 parts by wei ght)
were fed in a pressure-resistant polynerization
contai ner 32 equipped with a stirrer, and pol yneri zed
was performed at 40C for 15 hours. Thus, a rubber
latex with a rate of polynerization conversion of 99%
was prepared. The resulting rubber |atex (227 parts
by weight) (solid content: .. 75 parts by weight), water
(25 parts by weight), soaiaﬁ1§oap produced from beef
tallow (0.2 parts by weight), ferrous sulfate (0.002
parts by weight), disodium
equibtpyd eneidh aam et et ¢ macetdt go L PndOlz gphriss e misdgidd ,at
sodi um fornmal dehyde sul foxylate (0.1 parts by
40°Qefght)s mettyl Thetdhace yhabiee 1Rateparitsh by mwighd
and styrene (12.5 parts by weight) were fed in a
polyet yheat Feit | e cord tdhedf e ppedl Pygradres st ither, and
pol ymeri zed was performed at 60C for 4 hours. Thus, a
respbiimerrkhex Vit h(22t epartet byporsraitlzatsohid content:
conversion of 99% and a polyneric solid content_ of 36

75 Fb%lf%%rﬁy k}}’/ejv@i‘fg)m WRGRr g ?é?ﬁ%bs tkélhﬂ@iéiklﬁ)e' diye soap
I bei 70C, d d. EXAMPLE 1) An
 oro R L R Sl A e (lorsous
sul e R R PP e h R w th 8 Btype
vi scometer) with a coqﬁené

' f. 1. . b .
eth;o\eelrb% 1 an etae$dreaaa<%eotaf < d’addrérnpeﬁgtsl bsyAp"‘keerplgﬁ‘ir}ctrRﬂr Ysodium

oly ex IC
for@%#%r#&%gﬁg%f;ﬁx&nﬁaocé’a( ¢ 51 ya 8L G )y SRRt Jdig, ol 1 d
'methacrylate (12.5 parts by weight), and styrene (12.5 parts
by weight) were fed in a polymerization container eguipped
with a stirrer, and polymerized was performed at 60°C for 4
hours. Thus, a polymer latex C with a rate of
polymerization conversion of 9%9%% and a polymeric solid
 content of 36 percent by welght, the softening temperature
of the polymer being 70°C, was produced.

(EXAMPLE 1)

An agueous solution of sodium alginate (Algitex LL,
manufactured by Kimica Corporaticn) (having an aqueous
solution viscosity of 120 mPa-s measured with a B-type
viscometer) with a concentration of 1.5 percent by weight
was added to the polymer latex A (polymeric solid content:
100 parts by weight) so that the solid content of sodium

alginate was 0.4 parts by weight relative to 100 parts by

weight of the polymeric solid content. The mixture was



al ginate was 0.4 parts by weight relative to 100 parts
by weight of the polyneric solid content. The m xture
was 33 stirred for 3 mnutes to prepare a m xed
| atex. The m xed |atex at 25C was sprayed as droplets
each having a vol une- average droplet size of 200 pm
into a cylindrical apparatus having a dianeter of 60
cmwith a spiral flowtype_cone nozzle, which is one
of pressure nozzles. A noz3fe di aneter of 0.6 nm was
used and the spraying pressure was 3.7 kg/cnR2. The
spray was perfornmed at a height of 5 mfromthe liquid

stitevdlfat 3 helirhotdomofptdis towermiAtd tlhessanme TtHareyi saad
aqueous solution of calciumchloride with a

latoomemy d ivvrs ofprB0peraintorble tvieiagtth sy ispr &y ethlagne—
dropl ets each having a droplet size of 0.1 to 10 pm

averaghPrrif- fdida aloZA® whilrgo ttheydduestussalolapragmtus
was mxed with air so that the solid content of

havigg ¢ yhas it i vids &0 vl dis Hariscady MevgtityPs etans ve
to 100 parts by weight of the polyneric solid i

noz kit dltiCHTHES HHHIBT PIFSTHE RS 9%t e dFFHISd Fimeter
the tower were fed in a receiving tank at the bottO/n o

of Qifo FBAES dbithidhg eh SRAFROTYT SHIRIGE o alch b/ o -
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Levf 4, S AOLESS! YRPALI Lt R s pncenly 2 o
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30 percent by weight was sprayed as droplets each having a
droplet size of 0.1 to 10 pm using a two-fluid nczzle while
the agueous solution was mixed with air so that the solid
content of calcium chloride was 5 to 15 parts by weight
relative to 100 parts by weight of the polymeric solid
content. The droplets of the mixed latex dropped intc the
tower were fed in a receiving tank at the bottom, the tank
containing an aqueous solution of calcium chloride at 30°C

_ with a concentration of l.O-percenfrby weight, and were thén
recovered.

An aqueous soluticn of potassium palmitate with a
concentration of 5 percent by weight was added to the
resulting aqueocus Solution of coagulated latex particles so
that the solid content of potassium palmitate was 1.0 part
by weight relative to 100 parts by weight of the polymeric

solid content. The mixture was heated at 70°C with stirring



by weight relative to 100 parts by weight of the
polynmeric solid content. The m xture was heated at
70C with stirring 34 to performa heat treatnent.
Subsequently, the m xture was dehydrated and dried
(500C x 12 hours) to recover the coagul ated | atex
particles. (EXAMPLE 2) The process was perforned as in
Exanpl e 1 except that the_anount of sodium al gi nate
was changed so that the 5oPPd™ content was 0.01 parts
by weight relative to 100 parts by weight of the
pol yneric solid content. (EXAMPLE 3) The process was
to performes ksat nt Exatmpier 1 exgepiqidet 1y i henamismdued was
sodi um al gi nate was changed so that the solid content
dehydsatle® gad tdrbyd web@ht x elathiawerd)o tldOrgpartesr byhe
wei ght of the polyneric solid content. (EXAMPLE 4) The
coapubriesd Weseperdorheteas in Exanple 1 except that the
spraying position of the mxed |latex was set to 1 m
f & 14)quid level at the bottom of the tower.
(EXAMPLE 5) The process was perfornmed as in Exanple 1
eXCEpPrITass e peinfremacatex B Feempded 1 ERRAMELEDE):
Dei oni zed water (200 parts by weight), sodium ol eate

the (FFIParts WAWER ghtgindie s HATIHME 30, OO Jdha SBid
content was 0.01 parts by weight relative to 100 parts by
weight of the polymeric solid content.

(EXAMPLE 3}

The process was performed as in Example 1 except that
the amount of sodium alginate was changed so that the solid
content was 1.8 parts by weight relative to 100 parts by
weight of the polymeric solid content.

(EXAMPLE 4)

The process was performed as in Example 1 except that
the spraying position of the mixed latex was set to 1 m from
the liquid level at the bottom of the tower.

(EXAMPLE 5) | |

The process was performed as in Example 1 except that
the polymer latex B was used.

(EXAMPLE &)

Deionized water (200 parts by weight), sodium oleate
(0.5 parts by weight), ferrous sulfate (0.002 parts by
weight), disodium ethylenediaminetetraacetate (0.005 parts

by weight), and sodium formaldehyde sulfoxylate (0.2 parts



wei ght), disodi um et hyl enedi am netetraacetate (0.005
parts by weight), and sodi um fornal dehyde sul foxyl ate
(0.2 parts 35 by weight) were fed in a polynerization
contai ner equipped wth a stirrer and the m xture was
heated to 60C. Subsequently, a m xed sol ution
containing nethyl nethacrylate (55 percent by
wei ght), styrene (40 perceg% by weight),
1, 3-but yl enegl ycol di nmet hacrylate (5 percent by
wei ght) (100 parts by wei ght of nononmers), and cunene
hydr operoxi de (0.3 parts by weight) was conti nuously
by wellghit) overe af périndz gbc Tyt sat Dot | don tt dnened di duigimed
sodium oleate (0.5 parts by wei ght each) was added at
Wit adstbnges amdurise Imisrurdfvas ldmtadnpd 80 Gh. of the
addition of the nononeric m xed sol ution,
Subgpeignl Yyerd Zatxeh swbuiperd ororethiiing Zndidyls. Thus, a
crosslinked polynmer latex with a rate of
metiRF VYR § ¢ at P oo eorRielr $90 i amol, andvzepol (A rmsr eyttt by
.content of 33 percent by wei ght was produced. An
wel Ghitloouly SOPREY P ¥R HAER GBI gf T BETISNE By
. manuf act ured by Ki m ca Corporation) (having an aqueous
weidiiie (a0 \ﬁ%lefo%imp BP0 HPACHRINSTed 3T HHES ype
visconmeter) with a concentration of 1.5 percent. by
hy AR e SnIERF TG e A Her T3 SR B0 i aded
solid content:. .100 parts by i.ght 0 that the solid
oveR Chit 01 Sbd] NS g1 e B IRy SR

olegsig% Iagj X%r#%]gqﬁ;ﬁggénf%( Y e8! gh}a o.fac}cpeg:l paocl yi;erd' ,C eind 6

ure stirred for m-nutes

hout® R{EPAT € feilXed, ] a&cﬁ'ﬁblemeor{ﬁ&dche addition of the

monomeric mixed solution, postpolymerization was performed
for 2 hours. Thus, a crosslinked polymer latex with a rate
of polymerization conversion of 99% and a polymeric solid
content of 33 percent by weight was produced.

An aqueous solution of sodium alginate (Algitex LL,
manufactured by Kimica Corpcration) (having an aqueous
solution viscosity of 120 mPa*s measured with a B-type

viscometer)'with a‘concentration of 1.5 percent‘by weight

_'was added to the polymer latex C (polymeric solid content:

100 parts by weight) so that the solid content of sodium
alginate was 0.4 parts by weight relative to 100 parts by
weight of the polymeric solid content. The mixture was
stirred for 3 minutes to prepare a mixed latex. The mixed
latex at 25°C was sprayed as droplets each having a volume-

average droplet size of 200 pm into an atmosphere containing



| atex at 25C was sprayed as droplets each having a
vol ume- average droplet size of 200 pminto an
at nosphere containing 36 0.01 to 0.8 volune percent
of hydrogen chloride gas in a cylindrical apparatus
having a dianmeter of 60 cmwith a spiral flowtype
cone nozzle, which is one of pressure nozzles. A
nozzl e diameter of 0.6 mm was used and the spraying
pressure was 3.7 kg/cnR. THE spray was perfornmed at a
height of 5 mfromthe liquid | evel at the bottom of
the tower. The droplets of the m xed | atex dropped
0.0Lnto 0h& vobwee mereefitedof nadregen vimbot bdk @ds tie a
bottom the tank containing an aqueous sol ution of
cylhydrbchl orppanetds aabl@ ai dhameipdt of £ 260, crandi therae
then recovered. The crosslinked polyner latex (4.5
spipattEloy-webghtyne (Rotile comirh :id. nparf physswight )
and a 1 percent by weight enulsified dispersion
nozpigmi d R 30Cpate sdibymekegey &f6 mhywes disemrsbeHdrat e
(gl ycerol nonobehenate 0.3 parts by weight and
SPTHPL RS SPERTFOET naRi o 0. 49 pdft-s ArwsiFghty) "asr @crigaagd
i ng_aqueous sol ution of_coagul ated | atex

2 DR pOIDHErIE SO | T oM TATEU GO, i 1S oF
cne"ELGIL) AT SLLLILOS o SUISSQUBILLYL 25 PRLSSIL, Do one
condE PLeAnEod MY 1884000 A DERCal S0l T R T
confELUEHS! B8 FIATLSA (0K 42 hotahs S SR M
with a pH of 2.0, and were then recovered.

The crosslinked polymer latex (4.5 parts by weight)
(solid content: 1.5 parts by weight) and a 1 percent by
weight emulsified dispersion liquid (30 parts by weight) of
glycercl monobehenate (glycerol monobehenate 0.3 parts by
weilght and potassium rosin acid 0.1 parts by weight) were
added to the resulting aquecus sclution of coagulated latex
particles (polymeric solid content: 100 parts by weight)
with stirring. Subsequently, 25 percent bj welght of sodium
hydroxide was added to control the pH of the slurry to 4.0.
A heat treatment was then performed at 95°C for 15 minutes.
The slurry was then dehydrated and dried (50°C x 12 hours)
to recover the cocagulated latex particles.

(EXAMPLE 7)

The process was performed as in Example 1 except the

following: 1In place of adding the aquecus sclution of



The process was perforned as in Exanple 1 except the
follow ng: In place of adding the aqueous sol ution of
37 sodiumalginate with a concentration of 1.5
percent by weight, an aqueous sol ution of
hydr oxypr opyl net hyl cel | ul ose (60SH- 4000, nmanufact ured
by Shin-Etsu Chem cal Co., Ltd.) (having an aqueous
solution viscosity of 4,000 _nPas neasured with a
B-type visconeter) with a Sdncentration of 2.0
percent by weight was added so that the solid content
of hydroxypropyl net hyl cel | ul ose was 0.4 parts by
sodiwenghlginetatwivehte 460cpatisthynwefghtsofetbent by
polymeric solid content. (EXAMPLE 8) The process was
weigbtf{ oanedgasoiuns Exaupien loExoeptokiatopy heeslpy Bydé Nulose
position of the polyner l[atex was set to 0.5 m from
(608hed PP Qui Hahefattut EXAMPLEN D) -Theu ptheessa Wado. , Ltd.)
perfornmed as in Exanple 1 except that the anount of
(haggag uan abgipate sesuthamgetissosihatof he, 800 imPa cont ent
was 0.005 parts by weight relative to 100 parts b
meafar gRt woknt AeBpbYHeeYizcemtier tontehta ¢ OOVRARATY of
EXAMPLE 1) The process was performed as in Exanple 1
2-0 eRREPENEHAY Webdiintat dee SRsthvt Werlesplid content of

nyaf GUPARATIVE, EXONPLE ), 199553, 488 et 1o red 2
relative to 100 parts by weight of the polymeric solid
content.

(EXAMPLE 8)

The process was performed as in Example 1 except that
the spraying position of the polymer latex was set to 0.5 m
from the liguid level.

(EXAMPLE 9)

The process was performed as in Example 1 except that
‘the amounf of sodium alginate was changed so that the solid
content was 0.005 parts by weight relative to 100 parts by
weight of the polymeric solid content.

(COMPARATIVE EXAMPLE 1)

The process was performed as in Example 1 except that
sodium alginate was not added.

(COMPARATIVE EXAMPLE 2)

The process was performed as in Example 1 except that
the aqueous solution of calcium chloride was not sprayed

along with the mixed latex and the spraying position of the



t he aqueous sol ution of cal cium chloride was not
sprayed along with the m xed |atex and the spraying
position of the 38 mnixed latex was set to 0.5 mfrom
the liquid level. Table 1 shows eval uation results of
the water content { after dehydration, the fine
particle content, the coarse particle content, and
t he bl ocki ng resi stance (cgllapse rati o) of the
coagul ated | atex particles Erépared in Exanples 1 to
9 and Conparative Exanples 1 and 2, and the particle
shape by visual observation and the turbidity (by

mixgdslaterbsesvattond Of5thefsupethat ahdrudd 1deshgueous
solution in the receiving tank at the bottom of the.
grizaideatl mhavowerva Qe QMO re3 0t dmti@ maNdt cdadent
mMmU (~*oUwZ aa OTOrdnQ IAMvVTI vV

aftegr Hehydohr ke, Uthen Bime BRI b0le somtent, ytle oceqrse
~n rwd UKj S

particle content, ané the blocking resistance (collapse

ratic) of the coagulated latex particles prepared in
Examples 1 to 9 and Comparative Examples 1 and 2, and the
particle shape by visual observation and the turbidity (by
visual observation) of the supernatant of the aqueous
sclution in the receiving tank at the bottom of the

granulating tower.
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Examples 1, 5, and 6 showed that spherical cocagulated
latex particles could be reliably produced by adding a
water-soluble pclymer compound having a physical gel-forming
property to a polymer latex and, for example, spraying the
resulting mixed latex into a gas-phase containing an
inorganic salt or an acid in an aerosol form. In contrast,
Comparative Example 1 showed the following: Even in a gas-
phase containing a coagulant in an aeroscl form, when the
polymer latex did not contain a water-soluble polymer
compound having a physical gel-forming property, the
coagulated latex particles were cocllapsed in the receiving
tank at the bottom of the tower, thereby the agueous
solution in the receiving tank became opaque. As a result,
the powder properties were deteriorated. In addition,

. Comparative Example 2 showed the following: Even when a
water-soluble polymer compound having a physical gel-forming
property was added to the polymer latex, in a gas-phase that
~did not contain an inorganic salt or an acid in an aerosocl
form, spherical coagulated latex particles could not be
produced. Referring to Examples 1, 2, 3, and 9, when the
amount of the water-soluble polymer compound having a
physical gel-forming property was 0.01 to 1.8 parts by
weight relative to 100 parts by weight of the polymeric
solid content of the polymer latex, coagulated latex

particles having more satisfactory powder properties could
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Con@ﬁFp]d}%tWJ\Fél M@%WI{% eolHrswiisipd -Even when
Cond mat sol ubl e pol ynmer conpound havi ng a physi cal
OnSgeequ? rngiowﬁﬁetﬁ% }%&@é&%@%éﬁﬁ@wmeat ex,
9as- ph t hat not cantai n an |nor ani c salt
satafE S Bt Hhomsdor o s gul at ed
rticles oulg Q roduc d Referri
eianired. 1hoys® sT8h 40y aaRRes sﬁoeﬁf—esf bpigers o
S Ie YNBI co ound avi
coaBi RPN HO I cOBAUNL Y] g 5 peL5
Comparative Example 1.
[Table 2]
Example 1 Comparative Example 1
Latex A A
Sodium alginate
Parts by weilght 0.4 Not used
Spraying position
of latex, 5 0
Height from liquid . 5.0
level m
Spray of coagulant Spravyed Sprayed
Angle of repose
Degree 40 47
Compressibility % 14 21
Angle of spatula
Degree o7 o9
Uniformity % 2.8 2.2
Comprehensive :
evaluation Good Falr

Referring to the results in Table 2,

in Example 1 in

which & water-soluble polymer compound having a physical

gel-forming property was added, the flowability indices of

the powder were significantly improved compared with




wei ght relative to 100 parts by weight of the
polyneric solid content of the polyner |atex,
coagul ated |l atex particles having nore satisfactory
powder properties could 41 - be produced. Furthernore,
referring to Exanples 4 and 8, when the spraying or
dropping position of the mxed |atex was set to at
least 1 mfromthe liquid Iﬁvel, a sufficient time for
contacting with the coagﬁlé t "coul d be provi ded.
Consequent |y, coagul ated | atex particles having nore
sati sfactory powder properties could be produced.
Comffabé eife shomspf & owabn | wh ych ndh e esa 0 r-€f o 2o pOWSeY gmof
coagul ated | atex particles prepared in Exanple 1 and
comcoupdred$ vecExadpeae. 1. [ Tabl e 2] Exanple 1 Conparative
Exanple 1 Latex A A Sodiumalginate 0.4 Not used
Parts by weight Spraying position of latex, 5.0 5.0
Hei ght fromliquid | evel m Spray of coagulant Sprayed
Sprayed Angle of repose Degree 40 47



Conpressibility %14 21 Angle of spatula 57 59

Degree Uniformty % 2.8 2.2 Conprehensive Good Fair

eval uation Referring to the results in Table 2, in

Exanple 1 in which a water-soluble polyner conpound

havi ng a physical gel-form ng property was added, the

flowability indices of the powder were significantly

i mproved conpared with 42 nparative Exanple 1 in

whi ch the wat er-sol ubl e ﬁoﬂ mer conpound was not

added. 43 - CLAIMS 1. A process for producing

coagul ated | atex particles conprising: spraying or

droppi ng a pol ynmer | atexCTamMai ning a water-sol uble

pol ymer conpound havi ng a physical gel-form ng

1 pr operrycd s of @r gasehasey cord @i e tred alre i evo rgrart iccls=d t

and/or an acid in an aerosol form and dropping or
compekefi g t he droplets of the polyner latex into an

aqueous phase. 2. The process for producing coagul at ed

| &RRBHe PR i0d] e orRder ¢ Ry Livged] disek, opfdedindnghe

pol yner. | atex containing a_ water-soluble polynmer )
Wat%%ﬁﬁﬁ&ﬁﬁﬂ?ﬁﬁﬁ%ﬁ?%ﬂ;ﬁﬂ@ﬁQ%ﬂdgﬂﬂV¥QﬁrﬁrRPYSlcal gel-forming

property intc a gas-phase containing an inorganic salt
and/or an acid in an aerosol form; and

dropping or feeding the droplets of the polymer latex
into an agqueous phase.

2. The process for producing coagulated latex particles
éccording to claim 1, wherein the pclymer latex containing a
water-soluble polymer compound having a physical gel-forming
property comprises a polymer latex containing 100 parts by
weight of the polymeric solid content and 0.01 to 1.8 parts
by weight of the water-soluble polymer compound having a
physical gel-forming property.

3. The process for producing coagulated latex particles
according to claim 1 or claim 2, wherein the water-soluble
polymer compound having a physical gel-forming property is
at least one compound selected from
hydroxyethylmethylcellulose, hydroxypropylmethylcellulose,
carboxymethylcellulose, water-soluble alginic acid
derivatives, agar, gelatin, carrageenan, glucomannan, pectin,
curdlan, gellan gum, and polyacrylic acid derivatives.

4. The process for producing coagulated latex particles



property conprises a polyner |atex containing 100
parts by weight of the polyneric solid content and
0.01 to 1.8 parts by weight of the water-soluble
pol ymer conmpound having a physical gel-formng
property. 3. The process for producing coagul at ed
| atex particles according to claiml or claim2,
wherei n the water-sol ubl e ol ymer conpound having a
physi cal gel-form ng properftfy is at |east one
conmpound sel ected from hydroxyet hyl nmet hyl cel | ul ose,
hydr oxypr opyl net hyl cel | ul ose, carboxynet hyl cel | ul ose,
accomdang siod uhe @hgi of ccheims ers Vit iwtesseBgathe gas—-phase
gel atin, carrageenan, gluconmannan, pectin, curdlan,
congelhant gunto at@dl potyadrylwelgti dtarheatnommnid: SEie
process for producing coagul ated | atex particles 44
and ek ol recid Beiabhies ofo 1B mmnts dB, wakmErieiat tiie
gas-phase contains 0.2 to 20 parts by weight of the
POlYmRf Hantel sl ¢ontefdi or the acid relative to 100 parts
by weight of the polyneric solid content. 5. The
S pr otk PEUFCHY oeltie i P et fapilatesd patgxirarticles
ording to aqx?one of claims 1 to 4, wherein the

2CoTTIAM € ADAI 1 PRIV rie il (HRAG ddS rigRTganic
al SO LS, GROLASHl Umoalds, saloimenl s

por FALLT 10 5% s GEIBET 821 LSS S 20
salﬂf,a,t %&ec%glrénaht%sgs abcalq:g&l%g ds!arlgcst,o z%r}yc osnael tqsf, Cclo%)ip%sr lsatlocs,
potassium alum, and iron alum.

6. The process for producing coagulated latex particles
according to any one of claims 1 to 4, wherein the acid is
at least one inorganic acid selected from hydrochloric acid,
sulfuric acid, nitric acid, and phosphoric acid and/or at
least one organic acid selected from acetic acid and formic
acid.

7. Theiprocess for producing coagulated latex particles
according to claim 3, wherein the water-soluble polymer
compound having a physical gel-forming property is a water-
~soluble alginic acid derivative.

8. The process for ﬁroducing coagulated latex particles
according to claim 5, wherein the inorganic salt is a
calcium salt.

9. The process for producing coagulated latex particles

according to any one of claims 1 to 8, wherein the distance



I

at |l east one inorganic acid selected from hydrochloric
acid, sulfuric acid, nitric acid, and phosphoric acid
and/or at |east one organic acid selected fromacetic
acid and formc acid. 7. The process for producing
coagul ated | atex particles according to claim 3,
wherein the water-sol ubl e polyner conpound having a
physi cal gel-form ng property is a water- sol uble
alginic acid derivative. 8°“The process for producing
coagul ated | atex particles according to claimb5,
wherein the inorganic salt is a calciumsalt. 9. The
betpe@c esise f o rpy Doy cd N coseit@tess 1 @i@ex partiel sl ymer
according to any one of clainms 1 to 8, wherein the
latek st cehel 511 et dekbavd heo S priay i agnesudrsppsangi pasint icon
of the polyner l|atex and the liquid |evel of the
mor@gueous phase is 1 mor nore. 10. The process for
&roducing coagul ated | atex particles according to any
1one Bie pzeewsa for Trodietdin adropol iamkrlatien @erticles
sprayed or dropped into the gas-phase has a vol une-
accoy/Eng et Arapl 218 Y SFaBmE pmitd 5 rhezein THe mroeess
for producing coagul ated | atex particles according to
latem Sy et OF fA5RPREY ol Mier@STRIFS 9Aamer valaimse
ave%@f@g?ﬂ&o}l en@réfzesoé% dsocour;& etnot 5ofIml.O to 55 percent by
11. The process for producing coagulated latex particles
according to any one of claims 1 to 10, wherein the polymer
latex has a polymeric solid content of 10 to 55 percent by

weight.



