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DESCRI PTI ON  PROCESS FOR PRODUCI NG COAGULATED LATEX
PARTI CLES 5 TECHNI CAL FI ELD The present invention
relates to a process for producing coagul ated | atex
particles. In nore detail, the present invention

'”fé[étéémfb“émbTOCéSS'fOr'prquLng coagul ated latex

particles froma polyner latex wwth a satisfactory

yi el d. 10 BACKGROUND ART In order to recover a desired
pol ymer contained in a | pEsCRIFPTON pol yner | atex
prepared by enul sion polynerization or suspension

pol yneri zati on, granul ating processes for coagul ati ng
and 15 granulating the |atex are required. Polyners

ar e FROOES2RFOR AROPA QING COMGEEATED NATOK I PARTICLES
procedure: a coagulant is added to a polyner |atex at

a tenperature sufficiently I ower than the softening
tenperature of the polymer to form coagul ated | at ex
particles. The resultTEGHNKIAL&IELD hen heated to at

| east the softening tenperature 20 of the polyner to
produce sl Theyprésgowedemiiod etelatest tog gndodsyi fog. producing

" Thus, a powdered polyner is recovered. In this

ppaguladedt hrtexegwaticlésr dat trnnre adenbetheupeesent invention
sufficiently lower than the softening tenperature of
relaten| tpner Prdressa fen ayoldaring scomgniddtac laterolparticles from a
latex is to s_u%press_the secondary coagul ati on anong
PrETESR fulex withos spsiséacieay tiieldes generated. | n

general, when a coagulant is added at a tenperature

nore than the softening tenperature of the polyner,

generation of rough and | arge coa]gul ated | at ex
particles frequently B&CKégﬁQUé\,I &Tin the worst

case, it hgppen that the whole I atex
. " ord

er 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. Polymers are recovered from
polymer latices by the following 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 least the softening temperature
of the polymer to produce slurry, followed by dehydrating and drying.
Thus, a powdered polymer is recovered. In this process, the reason
for setting a temperature sufficiently lower than the softening
temperature of the polymer when a coagulant is added to a polymer
latex is to suppress the secondary coagulation among the coagulated
latex particles generated. In géneral, when a coagulant is added at a
temperature more than the softening temperature of the polymer,

generation of rough and large coagulated latex particles ffequently



particles get ‘aggregated. As opposed to the above
process, granul ating processes of a polyner |atex
whi ch can obtain coagul ated | atex particles having 5
satisfactory powder properties, a gas-phase

.10

15

20

25

~coagul ation process (for exangle, see JP-A-53-30647),

a noderate coagul ati on process (for exanple, see
JP- A-60-217224), a granul ating process using a spray

deyars, and ihetHd keomtecaddlelty rdyoWMhpptetHaROMY whole latex
t hese processes are enployed, in view of suppressing

phetisksondadgeregagid.at i on, 10 granul ating processes at

a tenperature |ower than a softening tenperature of a

pol yner i sAdesppoddd toaied absvéd RRofed)OSRnilAtE@RNBFédtesses of
the granul ati ng processes are conducted at a

weppbrmeririetex oshitlorcarn migain heondlatsdilbent ngarticles having
tenperature of the polymer. However, it can not be :
satisirctony geiwdet epropeativse d @asrphaise Iwdgidatiboy @rocess (for
granul ati ng processes, when the granul ation

tzapgrlet wee IP-AsBB-3004Vpwer rhbderdthe coaftibaticy process (for
tenperature of the polynmer, mechanical strength of

chamgdeg seat $B-A 662 172 24) clee grgamdatingdpreres Using a spray
| ower, thus, a large anount of a fine powder is

deyer, aard, thehilikle anaywickls dkrrowact Biveof thooghetisesen processes
the steps such as a filter fabric 20 clogging.
Regree R Ployed hénc oheentof osappgessinkatthag secondases coagulation,
is inportant to suppress the secondary coagul ation
SrRpalatingt popcasisesi rid  polgimperaturedelowear oftani na  softening
coagul ated | atex particles having a-desired particle
smpeipierkanayaarosydgsisaile, and for the ayymeasealintgsneral,

~operate in a 25 tenperature range for granul ating at

Hpe Slansatisgcerogsesptare sergraind atoaderapemiuaaground or
ion of fine powder is mninmum (lgeneral ly, from

t
R AN tBeyedterine tempryatare of fhamelyBesbout ~ 10C -

3 .
However, it can not be better to set a temperature lower in

the above granulating processes, when the granulation temperature is

set too lower than the softening temperature of the polymer,

mechanical strength of the coaglllated latex particles generated tends
to lower, thus, a large amount of a fine powder is generated, which
may cause a factor of problems in the steps such as a filter fabric
clogging.

Namely, in the conventional granulating processes, it is
important to suppress the secondary coagulation and generation of fine
powder in order to obtain coagulated latex particles having a desired
particle size with a satisfactory yield, and it is essential to operate in a
temperature range for granulating at which influences of both
secondary qoagulation and generation of fine powder is minimum

(generally, from around a polymer softening temperature to about 10°C
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| ower. than it). However, when the .granul ating
tenperature fluctuates due to various factors during
produci hg process, it is a problemof producing
process to cause troubles such as |lowering the yield

- by secondary coagul ation and;inpairing filterability

by generation of fine 5 powdér. In addition, the
conventional granul ating processes has restriction in

TAvEogidh A0S FHowensY, WiBEn rt%sgxkarﬁnh@iﬂgeté:ﬁ?ey@ﬁﬁ@ fl@Stuates

for a rubbery polymer |atex having the softening

faento afaridigs Fakiom®r dakringsrodfein QM&kEMit 1i§ & problem of
medium it is difficult even to set a 10 tenperature

pfodiieingy siroveys tlol catiRe tratdRedfsiidle APtloReFing the yield by

granulating tenperatures. Also when the granulating

seanedass casgubativhi cirell iripaifibguiille 2Abilith ebys genvaation of fine
coagul ation frequently occurs, and the coagul ated

‘pawderparticles can not be obtained with a

satisfactory yield. In addition to the above
gr anul at i ntn taddimioqye she asorverttfompalogeaaufi@iing processes has
granul ating a rubbery polyner |atex having a softening
restpistiatruire compdmetipokyofea polymeomadssitper @t be eecovered, as for
| ower, which is extrenely difficult to be granul ated
Yuarthheryapphunsr ilatesh bayiow thar softewiang painoof the polymer at
process of adding a hi gh-nol ecul ar wei ght pol yani on
RSt ng° @, cahsoxyatgroip anavedium,hjdriex diffgndtipeviem itos set a
nmol ecule to a_20 rubber |atex, and dropping the m xed :
teapperatnre ofrthegsieses sothin tre raege of ﬁﬁn eratmeagranulating
one al kaline earth netal is known (for exanple, see
troperstinesg7AIse when sher grasstatingpvecessesrarexappilucted at
at least 2 to 8 parts by weight and preferably 4 to 6
%%9%3 b)) Geitds SECPREaRy grnamilationadresenddy ghecurs, and the
5& ni on nmust be added relative to 100 parts hy )
%ﬂﬁt%@ latemyparticies $agonebhe Aitainmed mither satislactory yield.
the viscosjty of, . the resulting mxed |atex nust be
adj ust ed t Z@cgdlttkprg,-@bd. #Povgngranulating techniques, as a

process for granulating a rubbery polymer latex having a softening
temperature of the polymer of room temperature or lower, which is _
extremely difficult to be granulated due to easiness in the secondary
coagulation, a process of adding a high-molecular weight 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 solution
containing at least one alkaline earth metal is known (for example, see
JP-A-52-37987).

In this process, however, for example, at least 2 to 8 parts
by weight and _preferably 4 to 6 parts by weigh of the high-molecular
weight polyanion must be added relative to 100 parts by weight of
rubber solid content of the .rubber latex, the viscosity of the resulting

mixed _latex must be adjusted to 200 to 8,000 mPas, and
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4 subsequently the latex nust be dropped from1l to 80
cm higher than the liquid I evel of a coagulant. Thus,
according to the description of this process,
satisfactory spherical coagulated | atex particles

- cannot be produced unless many conditions are

satisfied. 5 1n general, it is easily assuned that the
addition of 2 parts by weight or nore of a
siugisenpleaclyl tic Weighinusl Yarirpped ool V880 lodh Righer than
causes the follow ng problens, "'and thus this is not a
sheilsquaict tevel gir @aesgulianprRsspfaccbedRigobd abe dései@stion of
follows: (1) The original quality (for exanple,
they ppdcestsalsatisfygtony spheeival oagdatediitek tisatticldd cannot be
used for various purposes may be deteriorated; (2) The
adddticed wileas thangeccarditiohsafrehsgfisfied .ecul ar wei ght
pol yanion |l eads to the significant increase in the
product i onIngsierahdt (8)eaSilycessiiraedi thaasiheyad ditidihef 2 parts
| atex, which is generally 10 nPas or |ess, nust be
& weight op meod ofRasigh-molecdad weighdrpdlypniod0 a polymer
nmPas or nore by addi ng the 15 hi gh-nol ecul ar wei ght
beyarawies the follewiie problpms,opadt thu thiseis nesal sdtisgfactory
latex liquid is inpaired. On the other hand, we
@éQ@&?pegEKﬁmnléﬁh@f)ltbgypmlcms:me peciollows:hel) The original
desired coagul ated | atex particles with a satisfactory
gualigy (fer sxessBleagtharangle stadidity) ofagurestoverechrpblymer itself
generation of a fine powder, 20 under the tenperature
tsadi i%roﬁalﬁavsnauagow%pm headgéeriergiedsi(B) d'he addition of a
it hout deteriorating the original quality of the

g meamordd| fof Jhighrmelgeutare Wétgl%ol BoYyaniemardesds to the

Pat egt AEpI i cation No. 2005-052783). In _this process, )
6aBhIBEERSCatiethp apadiiciion seshganddediSiage the viscosity
i ze .can be recovered with an extrenel

Eﬁ%'gﬁ'gﬁq}gf’w'y Ry scorepated @sniliah arhlesso myant Prediusted to
DB Bh oot B et ety [D0R BaPache st by ging the
h?gtl'?—molecular weight polyanion, the transferring ﬁ)roperty of the
reéulting latex liquid is impaired.

On the other hand, we developed the technology which can

~recover the desired coagulated latex particles with a satisfactory yield,

- suppressing the secondary coagulation and generation of a fine powder,

.20

25

under the temperature condition having as a broad range as possible,

without deteriorating the original quality of the polymer itself, and filed

‘the technology (Japanese Patent Application No. 2005-052783). In

| this process, the coagulated latex particles having a desired particle

size can be recovered with an extremely satisfactory yield compared
with the conventional granulating processes, by suppressing the
secondary coagulation among coagulated latex particles entering into

the aqueous phase. However, in this process, it is difficult to
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t he agueous phase. However, in this process, it is
difficult to 5 _ suppress the secondary coagul ati on by
collision.and uniting anong the coagul ated I atex
particles in the gas phase, thus, further devel opnent

'n efficiency has been desited. 5 D SCLOSURE OF
I NVENTION I n order to provide the above problens with

a solution, it is an object of the present invention

5QpPrOYd Hie 3cBEMAAFRBEARL ISP RCESFsio bR GAting among the

recover desired coagul ated |latex particles wth a

sbgnhfatednhkex Pagaklednin Yh@'(jéhs ?Ms@,a@h_ﬁﬂp Ri@&%%r development
secondary coagul ati on 10 under the condition having a

i ghferieheypeliabede delgda softening tenperature of a

pol ymer, wi thout deteriorating the original quality of

the polyner itself. In view of the above present

situation, the present inventors have conducted

i ntensi ve resear cDI8QLOSURE J® INVENTE@Non 15

process of |atex particles which can suppress the

secondary btoagdénte provitidethd hboeemdoblansvavhngsalution, it is
broad tenperature range, wthout deteriorating the
aniapjeat ofjthtigrgsent irdverpoby rerpridvidt & hwyw gpnhagatipgoprocess
droppi ng a polynmer latex into a gas-phase containing

which nocayanireceutt aedired apoagithtedndlaeri gpersdas iwith a
an aerosol form and 20 dropping or feeding the

sigopiieantlyf exdrdlomdl yiebd, hatlegkannsupanesxseocusdaphasagulation
contai ning a dispersant. Consequently, the present

undent tlon canditiose havivgnal higleet. t¥mpeatgentthan a softening

invention relates to a process for producing ]
woaperatiae theerolymarn, svidbousmrtesiongtingstisppaigingl guality of
dr oppi ng a_%%i%rrer |'atex into a gas-phase containing

e PAbIGERI It and/or an acid, and a di spersant in

an
: In view of the above present situation, the present

inventors have conducted intensive research and found the coagulation

- process of latex particles which can suppress the secondary

coagulation under the condition having a broad temperature range,

without deteriorating the original quality of the polymer itself by
spraying or dropping a polymer latex into a gas-phase containing an
inorganic salt and/or an acid, and a dispersant in an aerosol form, and
dropping or feeding the droﬁlets of the polymer latex into an aqueous

phase containing a dispersant. Consequently, the present invention

~ has been accomplished.

The present invention relates to a process for producing
coagulated latex particles comprising:

spraying or dropping a polymer latex into a gas-phase
containing an inorganic salt and/or an acid, and a dispersant in an

aerosol form; and



~aerosol form and 6 _dr'oppi. ng or feeding the droplets

of the polyner latex into an agueous phase contai ning
a dispersant. A preferred enbodinent relates to the
process for producing coagul ated |atex particles
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described in the above process, 5 wherein the polyner
| atex contains a water-sol uble pol yner conpound

having a physical gel-formng property. A preferred

embodi ment qf@bFieS of Fet B PHREEHDIIOs oprtﬂgl'tgd)lgg%?r %ahtteax into

coagul ated | atex particles described in any “on
ahe@uedio pBase Lonthiieicha disp&akigni ng tenperature of

.the polymer in the 10 polyner latex is at nost 60C. A

preferred anberifeed r ehREniéht Neelptcess fBe process for
produci ng coagul ated latex particles described in any
preduotirnighecagalated pla@egSpeRicle P éSdiritgsd SAr Bé Nb®Fe process,
dropping the droplets of the polyner latex into 15 a
wherphaske polymicnilatesacohsfierssaatieh-stluBR 868tmELcmpound
within the range of 0.01 to 10 parts by wel ght based

- bavita pahntsdcddygelefoghtingf ptdyeertypol ynmeri ¢ ‘sol i d cont ent

in the polymer |atex; and dropping or feeding the
dropl ets of tiwefgoedneemtaidimermt orelatds qud dtheasgrocess for
containing a dispersant within the range of 0,01 to 10
poodracing tyagwdiatgd 1dtese gaoticle80d gsnritsecdbyn weiygbheobf the above
polynmeric solid content in the polyner |atex. An
pragassesf Wiheredh sther sefiteriingt tempgestiphast the @olymerSn the
parts b{ﬂ wei ght, and an anount of the dispersant in
polymenlataxphagenpst pP&Cerably 0.1 to 5 parts by
wei ght. A preferred enbodinent relates to the process
for 25 produiieherredageimdrasimenttexrqlatas ctes thescpidmess for
i n any one of the above ]
producing coagulated latex particles described in any one of the above
processes comprising:
| spraying or dropping the droplets of the polymer latex into

a gas-phase containing a dispersant in an aerosol form within the
range of 0.01 to 10 parts by weight based on 100 parts by weight of the
polymeric solid content in the polymer latex; and

dropping or feeding the droplets of the polymer latex into a
liquid-phase containing a dispersant within the range of 0,01 to 10
parts by weight based on 100 parts by weight of the polymeric solid
content in the polymer latex. An amount of the dispersant in the
gas-phase is 0.1 to 5 parts by weight, and an amount of the dispersant
in the liquid-phase is preferably 0.1 to 5 parts by weight.

A preferred embodiment relates to the process for
prdducing coagulated latex particles described in any one of the above

processes, wherein the polymer latex contains 0.01 to 3.0 parts by

weight of a water-soluble polymer compound having a physical



processes, ‘wherein the polyner |latex contains 0.01 to

3.0 parts by weight of a water-soluble polyner

conpound having a physical 7 gel-form ng property

based on 100 parts by weight of the polyneric solid

10

15

20

25

content in the polynmer |atex.-An anmount of the

wat er - sol ubl e pol ynmer conpound is preferably 0.05 to

1.8 parts by weight. A preferred embodi nent relates to
gBchﬂfiﬁﬁ%Sg)rBQErtﬁ isedUshNY0QOBEHIsabedwkd IO of the polymeric
particles described in any one of the” above

polidesseentWie rtgbnﬁbnﬁneﬂlm@i. | &4 eXmeRMERLASHE: GRitéRsoluble
1.8 parts by weight of a water-soluble polyner

poiyraendohepoungd ds Preséredly 0085 +Hor.Bi pertBnapeidighbased

~on 100 parts by weight of the polyneric solid content

in the pol gneprdfetrexi Ehbodinhedel r eslaggodbmeie process for

relates to the process for producing coagul ated [atex

pavducirngscoegakitbd datex paytiols désdribedliniveny one of the above

processes, wherein the dispersant is at |east one kind

pedessed, fwbercn thai polymeolaterr contdiast 6005 @n 1.8 parts by

anionic surfactant, a nonionic surfactant, an

wiegtitt | ohix wattacodnble apalytiani compoimed ahtyirgnda aphysical

15 inorganic dispersant. A preferred enbodi ment

gel-forssingo propepyobessdf on 100 opextisnhy cwaigh tabé dheapekymeric

particles described in any one of the above

pelid eondent ihéheipelymemlatézoni ¢ pol ymer surfactant is

at least one kind selected froma :

parti al | y-Baperaferrad pembadiperd] cotlates at@0 the process for

partial |l y-saponifi ed pol ymet hyl methacryl ate,

pEPdacing ¢eagitliaged datesn pasticldsedessdribe tinyany eirieubblag above

hydr oxymet hyl cel | ul ose, hydroxyethyl cellul ose,

BEPSRSSKRS) srksgidhepdispersgnbis véllpashene kind selected from a
ol yvi.nyl i mi dazol e, _pol yacryl am de, and sul fonat ed o

EBP&&RK}r é?fglyn)@rpr@#’éfﬁ%%ﬂbnﬁédi ABIANICe| Yuidactant he nonionic

grofce%s f or . ..
urfactant, an ampho-ionic surfactant, a cationic surfactant, and an

- inorganic dispersant.

A preferred embodiment relates to  the process for

- producing coagulated latex particles described in any one of the above

processes, wherein the nonionic polymer surfactant is at least one kind
selected from a  partially-saponified polyvinyl alcohol, a
partially-saponified polymethyl methacrylate, polyacrylic acid and salts

thereof, methyl cellulose, hydroxymethyl cellulose, hydroxyethyl

‘cellulose, polyalkyleneoxide, polyvinylpyrrolidone, polyvinylimidazole,

polyacrylamide, and sulfonated polystyrene.

A preferred embodiment relates to the process for
producing coagulated latex particles described in any one of the above
processes, wherein the anionic surfactant is at least one kind selected

from carboxylates, sulfonates, salts of sulfate ester, and salts of
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25 produci ng coagul ated | at ex parti-cl'és descri bed in

any one of the above processes, wherein the anionic
surfactant is at |east one kind selected from
car boxyl ates, sulfonates, salts of sulfate ester, and

salts of 8  phosphate ester 8A preferred enbodi ment < T

relates to the process for produci ng coagul ated | at ex
particles described in any one of the above
ﬁh@§p§§g§esmﬁerein t he wat er-sol ubl e pol yner conpound

aving a 5 physical gel-formng property is at |east _
one conpouAd prifertedd EmMBdimeHOXyahivd Ml hthe process for
cel | ul ose, hydroxypropyl nmet hyl cell ul ose,

peodaciiget dugulaetd UhRseparaties- deddib@l ah Gy 6ndChbthe above
derivatives, agar, gelatin, carrageenan, pectin, and

podoeasey) iwhardidl dhei walteyesluBleprflghiced comppsiiABNhaving a

relates to the process for 10 produci ng coagul at ed
physicap @el-ifotming guopebtd is mtaleasorhotohliowhdvéelected from
processes, wherein the gas-phase contains 0.2 to 20
hrdrexyethybngtiylof  celielosyr gatiyelrealprapginestiiyie ackdulose,
relative to 100 parts by weight of the polyneric
eahickycnetteit célhulpise, podteresoludlexalgiipr atier dedivatives, agar,
enbodi ment relates to the process for 15 producing .
glatinl, svstagcrrsn, ppedtin asd dedyachdit acidadgrioatves. t he
above processes, wherein the inorganic salt is at
| east one Aalpredetredt egnfbodimesddi welata t &y phetassiocess for
salts, calciumsalts, magnesiumsalts, alum num :
Regducingrenamdpted latex partieles slesoriteeds ith tasyy ooppafr the above
salts, potassjumalum and iron alum 20 A preferred
RiRSSEraRnYheseia tie ggstpleass containsod.2 tr @fupanty by weight of
oagul ated | atex particles described in any one of the
norggnie salfeand)pethe moidsekative ta 100 pantstbpmeight of the
inorganic acid selected from hydrochloric acid,
Reypistie saRAcordentiip the polyamer Iesphoric acid

A preferred embodiment relates to the process for

producing coagulated latex particles described in any one of the above

‘processes, wherein the inorganic salt is at least one salt selected from

sodium salts, potassium salts, calcium salts, magnesium salts,
aluminum salts, iron salts, barium salts, zinc salts, copper salts,
potassium alum, and iron alum,

A preferred embodiment relates to the process for
producing coagulated latex particles described in any one of the above
processes, 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.

A preferred embodiment relates to the process for

producing coagulated latex particles described in any one of the above



and/or at |east one organic acid selected fromacetic
acid and formc 25 acid. A preferred enbodi nent
relates to the process for producing coagul ated | at ex
particles described in any one of the above 9

- processes, wherein the water-goluble polynmer conpound

having a physical gel-form ng property is a

wat er - sol ubl e al ginic acid derivative. A preferred
FRQWESEBN twheldhe $he0 wdter IEBRS JymRiroddeh i

goagul ated | atex particl e_ls: descri ed&i-n_ any olﬁtgt_l%? thﬁlgmg a

ph?yféal 2ePIOGREELPHropbRy kb Wilel RBIASIRI LofBilladid derivative.
calciumsalt. A preferred enbodinent relates to the

process foa prdetedndestnaibairid tahtds Pes tithkeSprocess for
descri bed in any one of the above processes, wherein

- predpengnesaguitesd 38ty peratledr dRethddi® drie one of the above

gas- phase has a vol une-average droplet size of 50 mto

provassis, whetrefretlie therfodcngitt is 8laalcsin @allihe process
for producing coagul ated | atex particles described in

any one ofAt heredbrred @mineliaesmt Wedagisn tde thel yp®cess for
| atex has a polyneric solid content of 10 to 55 % by

- peditingAcqa@ilated daEnbpdrtieles dedailes] i dihe opeosfedse above
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for 15 produci ng coagul ated | atex particles described
pProcaspesneviérdihe thbopelympendessesspralyedeion dGopped into the
10, 000 parts by wei ght of water based on 100 parts by
gas-gitasefhashe polyneaverags ddoplettséze of 50t nm ob ymet.

latex is fallen dowmn along with the inside wall of a

cont ai ner Ao misietretdheenpeidiment| atedatest hto | nbegamiccess for
salt and/or the acid and the dispersant 20 are

BIHnE BESIRERE 1FoR pARRYIeNGIQUTIbRdE D MYBNOheNTHhe above
pol ynmer latex used in the present invention is not '
processes, wherein the polymer latex has a polymeric solid content of

10 to 55 % by weight.

A preferred embodiment relates to the process. for
producing coagulated latex particles described in any one of the above
processes, wherein 10 to 10,000 parts by weight of water based on 100
parts by weight of the polymeric solid content in the polymer latex is

fallen down along with the inside wall of a container to which the

| polymef latex, the inorganic salt and/or the acid and the dispersant

are sprayed.

BEST MODE FOR CARRYING OUT THE INVENTION
The polymer latex used in the present invention is not
particularly limited. For example, polymer latices produced by
emulsion polymerization, suspension polymerization, microsuspension
polymerization, miniemulsion polymeriéation, or aqueous dispersion

polymerization can be used. Among these, from the viewpoints that
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particularly Iimted. For exanple, polyner |atices

produced by 25 enul sion polynerization, suspension

pol ynmeri zati on, m crosuspensi on polymerization,

m ni enul si on pol ynmeri zati on, or aqueous di spersion

pol yneri zation can be used. ng these, fromthe

vi ewpoints that 10 structure control is easy and

coagul ated | atex particles having satisfactory powder
BEreRenFd €8offbl D§s ORRAL Nehd PELYFRIAtLAT 156 gé&%’i@@d having
by emul sion polynerization are preferably used.

Eéﬁ@@@c@@ryféf Pb%eﬁ")'pﬁﬁ%rﬁ%t iceheShé NebisRtd," gdl¥mer latices

pol ymner atex produced by enul sion polynmerization

 predweRl by malsiehysElymaiARIsE hrbbrealWERy iRk, on of

a nononeric mxture containing 50 to 100 % by wei ght

of an acrykghfmplesidf e Yolm¥eigahticRis #tluded in the polymer
nmet hacrylate, 0 to 40 % by weight of an aromatic

ldtay | pradeced , bY emALidh byoMenditatieh anotadet nﬁn?'olymer
copolyneri zable with the acrylate, the nethacrylate 10
prepdree by opwiyingenizatydn nefhaeononerid indxtr¥d dynuehid 50 to
of a multifunctional nonomer; and (2) a pol yner

poepgarted weyghpof wnesczdatgd of SO WobpResight BHHheethacrylate,
containing 50 to 100 % by weight of butadiene, 0 to
@00% b $o \uyi whightf ofsan aromedtic vinylythomomoererQ to @at &% BY weight
% by wei ght of a vinyl nonomer copol ynerizable with 15

blia adighmanuneheopnbmatiicablanwtittntne meryladedt e hoetha¥rylate
by weight of a nultifunctional nononer. Any one of
andsehpohyematicatiioys manobeer, paafieabioy Suskd heceaeight of a
of a reason described below. As the polyner |atex
mmltifanpeppakr Mmemoment aievst biR) poky nenilyineg aprepared by
mononer m xture conprising 75 to 99.45 parts by
nelygrerigttionr 91 & enonomearic asixare schytadingi Ihttoofl00 % by
mat hacrylate, 0 to 10 parts by weight of an aromatic

Veight offewtadienep Ot to ‘18 ‘vt svepghiref ght arsimativivipyl monomer,

‘nonomner coopol ynerjzable wth the acrylate, ] .
- GeinadPy%t dvartucighénefi & winyl monomeer copplynogizable with

butadiene and the aromatic vinyl monomer, and 0 to 5 % by weight of
a multifunctional monomer. Any one of these polymer latices can be
preferably used bécause of a reason described below. As the polymer
latex (1), a pdlymer latex obtained by polymerizing a monomer mixture
comprising 75 to 99.45 parts by weight of acrylate, 0.5 to 25 parts by
weight of mathacrylate, O to 10 parts by weight of an aromatic vinyl
monomer, O to 10 parts by weight of a vinyl monomer copolymerizable

with the acrylate, methacrylate and aromatic vinyl monomer, and 0.05

to 3 parts by weight of a multifunctional monomer is preferable. As

the polymer latex (2), a polymer latex obtained by polymerizing
monomer mixture comprising 60 to 99.5 parts by weight of butadiene,
0 to 39.5 parts by weight of an aromatic vinyl monomer, 0 to 25 parts

by weight of a vinyl monomer'copolymerizable with the butadiene and
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to 3 parts by weight of a nultifunctional nononer is
preferable. As the polyner latex (2), a polyner |atex
obt ai ned by pol ynerizing 25 nononmer m xture conpri sing
60 to 99.5 parts by weight of butadiene, 0 to 39.5

- parts by weight of an aromatig vinyl nonomer, 0 to 25

parts by weight of a vinyl nonomer copol ymerizabl e

with the butadiene and - 11 aromatic vinyl mononer,

AP ticO JirBAr tmoRere, 9in®f A t&uld | bUREd | @RAl weight of a
nmononer is preferable. 'In addition, a particl

shileFtietonfalt ReoRBhFE s Hrehae®190! YIRS ,alcﬁiiiti%%?

. BYparticle
be a single layer or a graft polynmer having at st

ea

doukitard ay ahesSpolyehst th Whbse Boli@ep I_ELﬁBS@trﬁﬁy be a single layer

exenplified conposition ratios, but is no _

pard igetftapoyymief heding AyAesst dviaslesrserf Sruph@lGHilgin the
t he above-descri bed polyner latices are described in

tetige bf erenfplifiek aonl@sitidR-rAtidR) 633t pasticularly limited.
JP- A-2003- 119396, but are not limted to these.

The pol ymeTypaddlcesratesses béor abevdueing prikerabdye-described

- used because such polyner |atices have been wi dely

pebtnes glaideasy aredi fdescsibedr tiler nigdadlst iia, r efdms,example,
and their various effects of inproving quality can be
GRM GG 36437 handt P-AcRHOBr1 12396 shat eare asmtvdiraited to

as coagul ated latex particles of the present

thesent i on. 15 However, polymer latices usable in the
present invention are not limted to these. For
exanpl e, | Ahexppbimerrlapaesidt¢segibhed aabbaiteeare ppegfaranly used
by copol ynerization or graft polymerization of a
sgehpasilynst deiieey banpobednofwidely eased one quality
nmononer selected from the foll ow ng nononmer group may -
pwdifers afomethrrmagplasiiot 1aséns 20agdartbieds warioks effects of
monomer group include (1) al kyl acrylates containing
HAPEOWRE @uaﬁﬁy & Ry erhibitedoeten ohent des poboner latices are

exanpl e, nethyl X . .
recovered as coagulated latex particles of the present invention.

However, polymer latices usable in the present invention are not
limited to these. For example, latex polymer particles in a latex
prepared by copolymerization or graft polymerization of a monomer
compoéition 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 to 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 10 carbon
atoms, for example, methyl methacrylate, ethyl methacrylate, butyl
methacrylate, and 2-ethylhexyl methacrylate; (3) vinylarenes such as
styrene, a-methylstyrene, monochlorostyrene, and dichlorostyrene; (4}

vinylcarboxylic acids such as acrylic acid and methacrylic acid; (5}
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- acrylate, ethyl acrylate, butyl acrylate, and

2-et hyl hexyl acrylate; (2) alkyl nethacryl ates

contai ning an al kyl group having up to 10 carbon

atons, for exanple, nethyl nethacrylate, ethyl

met hacryl ate, butyl 25 nethacyylate, and 2-ethyl hexyl

nmet hacryl ate; (3) vinylarenes such as styrene,

a- met hyl st yrene, nonochl orostyrene, and. '

SN ey Rs1dEeReich( j 0%¥ld Gnaa - -
aéirsgl ?yc acid and rre%hg}gir-{/l?sihg&ggi )dé;ﬁd( gr)léﬂiél%yﬁgﬁ%;%? (6) vinyl

ByBded el @ﬁymwrmé,tﬁhypbmige,t Bﬁardﬂl_emﬁsféﬂe@ {7) vinyl

~(6) vinyl halides such as vinyl chloride, viny

- beeitee (8pakeHYsOs bk aite ethylend, rpﬂopy@@&é,flbﬁtﬂéﬁé, butadiene,

al kenes such as ethyl ene, propylene, butyl ene,
autladisheatyleasd ds@b(g)yeaRifaididrd] MHbhbinerst 0BR! as allyl
nononers such as allyl 5 nmethacrylate, diallyl

pidthakaylate t digllylyphthyslase at€allyproahiirhes)esloreethyleneglycol
di met hacryl ate, tetraethyl eneglycol dinethacryl ate,
dimetlyddghaiene, teti@medhgley@istiydol nedimaethd aviate pudivinglbenzene,
not limted thereto. The average particle size of the
potygtpcidydmhetiaasylaenpbut grarmotclihetdd thérdtbed.

However, polymer particles having a 10 vol une-average
particle sThe aferagelphotitle sizeproéf drealdolyfhedSpartidles is not
m which is the particle size in typical enulsion
pattyemlarbat i lomiteds usped¥owevery| ypelymari opartdcleshehaving a
i ke, can be preferably used. The vol une-average
yeivmnetavespge pefrticke sizel ofn@i0 Ipto tliSches preferadly@a8irtedl 0 um,
with, for exanple, a M CROTRAC UPA (manufactured by

Whigd s@scothe  pariielg. )siz¥hdnpotypieal c esullsibreomodymetization,
the polynmer |latex in the present invention is not
paspersionr Pelymarizations drolge dikewncahj betpusfenaidy used. The
present invention is achieved but is preferably 10 to

WU eAURERER tParhicle fifceohihe @odpingr Joatticlas maphpe measured

- weight. Wen the R/ﬁl neric solid 20 content in the

woily fer axamegrle,
Ltd).

QREAC MBS dnampigetyured byrJEKISO Co.,

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 % by weight

and more preferably 20 to 45 % by weight. When the polymeric solid

content in the polymer latex is less than 10 % by weight, a large

amount of water isr necessary in order to reduce the solid content from
30 to 40 % by weight', which is a polymeric solid content after typical
emulsion polymerization or suspension polymerization, to less than
10 % by weight. Consequently, the load in wastewater treatment is
increased. On the other hand, a solid content of the polymer latex
exceeding 55 % by weight does not particularly affect the granulation

operation of the present invention. However, in such a case, the
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anount of water is necessary in order to reduce the
solid content from 30 to 40 % by weight, which is a
polynmeric solid content after typical enulsion

pol yneri zati on or suspension polymerization, to |ess
than 10 % by wei ght. Consequently, the load in

wast ewater treatnment is 25 increased. On the other
hand, a solid content of the polyner |atex exceeding

§5Iy%éﬁzéﬂﬁbﬁh6pé¥%%ﬁzrﬁ%nfﬂérﬁ ol @k Rl f e6t dbnple, the heat

granulation operation of the present invention.
on lifl fUKN&iZAG6n fsh@iffich t& B BhtAALLBr a scale is

~operation tendS to be difficult. For exanple, the heat

GeqeeatlyoRprbaubed yirerd 3l Aikrisatiid flagi.t TRebBolymeric solid
controlled or a scale is frequently produced in"a
pohtorar iz al pelyrhanKatdhe o hempidtsiied By SRRISHT0.BNgaof the
pol ynmer | atex can be nmeasured by placing 0.5 g of the

Bteatiex ai hoa diptcodivectiony €eyé0mtdl OTC For 12Uy t8 volatilize
hours to volatilize noisture and then calcul ating the

poliytee andofheth cahigatingntid@olyheric slidncoheeneighthe latex
of the |atex before drying and the polyner after

oy nhe Iweighes prfeshat ldtexebtfore, dayp et thef eiymer after
tenperature to of the polyner latex is not

@epringcul arly limted. However, it is preferable to

use a polymrer. |atex having a softening tenperature of

at - nost 60Cthersfsenblipvantionsta POGmMETr swftelnéng temperature
vi ewpoi nt that the suppression of the secondary

elodde apolymerwilatix iis owe gfarticellatlyedimsitedn t However, it is
present invention, tends to significantly appear in
prederakle or uss aupolymen latex polvimgr baftenirtmvémgpenature of at
softening tenperature of at nost 60C, which has a

OS] 69?& prededdpnabr passa@ et | Horat they epawpeint jthat the
the conventional granulating processes. In the present
FRRRIRSOA of Bt seepndanespagniatien  athiel iscong of the objects

tenperature at which a water content ratio in polyner
o iB6| presgnt invention, tends to significantly appear in the case of

using to the polymer latex having a softening temperature of at most
60°C, which has a problem of the secondary coagulation at preparing
in the conventional granulating processes.

In the present invention, a softening temperature' refers to
a temperature at which a water content ratio in polymer coagulated
particles lowers by at least 5 % by weight than a water content ratio
before heating, when a water suspension .of the polymer coagulated
particles obtained by salting-ouf is heated. The polymer softening
temperature éan be measured by the following methods. First, a
polymer latex is placed into a dialysis tube, the tube was knotted at
both ends and immersed in a 3 % by weight-calcium chloride solution
having a liquid temperéture of 1°C for 8 hours to completely terminate

coagulation, and a coagulated article in the tube-shape is obtained. A
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20 particles lowers by at least 5 % by weight than a
wat er content ratio before heating, when a water
suspensi on of the polymer coagul ated particles

obt ai ned by salting-out is heated. The pol ynmer
softening tenperature can be 4ma‘asured by the

follow ng nethods. First, a bol'ymer | atex is placed
into a dialysis tube, the tube was knotted at 25 both

Beds @BgtrhBAENSech % BY+ME1 ity ' i
sol ution havilngé%ﬂrﬁcglﬁlc} ?gn%%\?ggl}%le% %f%g}lg?ﬁeg 4€icle, for

BREFE1ED LROMRINGERiNg el Rdxate | ad4
coagﬁgl at ggoarti cle |gn theé?ﬁbgagﬂ%elé ?%ﬂn btr%i nedf’ilnCAre-aSed by
d4chiB fidBab b 66°CARhGeHd08F iRNHehAIRRBetted articles
coagul ated article, for exanple, by imersingin
vhtaiheda\din@agh! eRpEieiatinee i RET eagEstayYd Rudifgl r:0Mhot air
5C to 60C, and water in the tube coagul at Sgcarti gl es
obhaédigsn alryeachAl enper douitent Sagiapfahed BYmVEDGmount of
hot air 5 convection dryer. A water content ratio is
tloeintdibler comg@unlaged untticdé bdfbee tdiigeng eaglilaai ednanht cdfethe tube
before drying and an anount of the tube coagul ated
avagclagecdfdaricle aftargdrying, aaridnpesmiperetiate abivellichhehe water
water content ratio is lowered by at |east 5 % by ,
eenthit ratin ishdowatet byt éedstr 8t b befweighttethangthes water
to be a softening tenperature. 10 Wien | atex dropl ets
ePrtayrmtad befordrivppang is ta bypas splieséng itantgerapnes.ent
invention, it is necessary that an inorganic salt

and/ or anWduind Jatgrddropletpars apraped ocadriogpipeedini A gas phase
gas-phase in _an aerosol form The main purpose for
Bohhaipresgnt iaventipsr dais rieceasgas thhtsa inergamic salt and/or
aerosol formin the present invention is to suppress
aReaqid, serbrddispersagtlarei ovntainng isoagghapbdsecairean aerosol

-&grticl es in_the gas-phase. Nanely, when the

Fyul AnedmRdE SUIRDSE] loreepnfedeingi the dispersgad-iphasgas-phase
t he coagul ated | atex particles capture dispersant

W san agresel Joxmy filncdhes presentt myentian tise to suppress the

di spersant, as a result, in the case ) )
secondary coagulation among coagulated latex particles in the

gas-phase. Namely, when the coagulated latex particles descend in
the gas-phase, the coagulated latex particles capfure dispersant mist,
and its surface is protected with the dispersant, as a result, in the case
where collision among the coagulated latex particles is caused in the

gas-phase, those particles descend in the gas-phase without uniting

(the secondary coagulation), and enter the liquid-phase. Further,

since the dispersant contained in a gas-phase in an aerosol form is
taken into the liquid-phase in a large part at last, the dispersant
functions as a dispersant of the coagulated latex particles in the
liquid-phase, and the secondary coagulation can be suppressed.
Namely, in the production process of the present invention, wherein a

dispersant is contained in a gas-phase in an aerosol form, the
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where col l'i sion anong the coagul ated | atex particles
is caused in the 20 gas-phase, those particles descend
in the gas-phase without uniting (the secondary
coagul ation), and enter the |iquid-phase. Further,
since the dispersant contain In a gas-phase in an
aerosol formis taken into the liquid-phase in a

| arge part at last, the dispersant functions as a

shceprIEgNtcatfg ilagosoagl ﬂ{@dcb@g@%t&%rqé@ﬁsphﬂi%gg Zan be

l'i qui d- phase, and the secondary coagul ati on can
swppraseedbotHNa Bih)e\,l\%aélﬂﬂ@epéﬁauﬂid RRURI-@ARsR, ofs hhesult, it
present invention, erein a dispersant is contained
ber@angas puisatislei ntoanalagdos otohnlBlely heuppres€CenRdarsdtcondary
coagul ation of the coagul ated | atex particles can be
caggulesioed both in the gas-phase and the |iquid-phase,

as a result, it becones possible to al nost conpletely
suppr ess tlhetseasndantiorcdagrdratiating proceddes, it is important
conventional granul ating processes, it is inportant

“toosypppesssthe hecordarndeoggabaiin ahdogerssrd tipanef fineopowder in

of fine powder in order to obtain coagul ated | at ex
Qraieri tol @gtaiavttcragtdadﬁk laex particlesehasiing a desireal particle size
satisfactory yield, and it is essential to operate in
withepppatinfactory ndelgk 4ol igianesentingtaopatitehin a temperature
i nfluences of both secondary 10 coagul ati on and
1§aEsy af9rongnfiatingowder whachhi rinfluentgenerfal byth f rserondary
around a polynmer nelting tenperature to about 10C
qongdHatinanang )zenemalievee! fing powdpr & epiniimumnigemerally, from
using,a dispersant, alimtation of the tenperature
arnied oo POy et | mel g stemaperaiee toerbenst LOCilower than it).
ubst ant | al f}y rel axed. Thereby, it becones possible to
ABVEVRDt He 1S RIesEpedn¥sBionatist Usitg 2 gigndrspas, wi timitation
afn extrenely high yield under _the noderate o
¢ e%‘%rt&frﬁﬁ’%‘y alBRei ENET, (¢ GARBIMRHRE 7 pnbigher égmperature is

- havi.ng .. ol yner, soff eni tenperature of at | east
sd%)st\%%itailﬁd‘ﬁi}g;ﬁq.on | e};egg, it 'Becomes possible to obtain the

desired coagulated latex particles with an extremely high yield under
the moderate temperature condition, regarding a polymer latex having.
a polymer softening temperature of at least 0°C, which conventionally
has difficulty in granulating_, in addition to effects of improving an
qperationality and suppressing generation of fine powder.
Conventionally, the dispersant in the present invention is
not particularly ~ limited as long as it has an effect of
dispersion-stabilizing the coagulated latex particles, for example,
anionic surfactant, nonionic polymer surfactant, nonionic surfactant,
amphoteric surfactant, cationic surfactant, and an inorganic-
dispersant such as tricalcium phosphate, and magnesium hydroxide
can be exemplified. Among these, from the viewpoint that satisfaétory

dispersion stability of the coagulated particles can be obtained,
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has difficulty in granulating, in addition to effects
of inproving an operationality and suppressing
generation of fine powder. 20 Conventionally, the

di spersant in the present invention is not
particularly limted as | ong it has an effect of

di spersion-stabilizing the coagul ated | atex particles,
for -exanpl e, anionic surfactant, nonionic polyner

Avhiggtantoly it 08I1ffakahBChaR/or AWRGHET istirfactant can be
surfactant, cationic surfactant, and an inorganic 25

prefpedisigntisede huRb diiibaad GuHAdAATARA{: MBSt FENgabY M used.
hydroxi de can be exenplified. Anmong these, fromthe
Theseebnt bé katitalslyi Géat tatl orH kied rdh SéAPihht¥ndf at least
the coagul ated particles can be obtained, 16 nonionic

pod Wwinds shefasft ant and/ or ani oni ¢ surfactant can be
preferably used, and anionic surfactant is the nost

pref er abl yAuseth thE#besthe anaben Sut tthll $hdss gskefétdblpnesing an
kind or in conbination of at |least two kinds thereof.
snrongurfiestenttisehea dtloerdalitt bendost b afaeadtcsllent than a
using an anionic surfactant is that filterability

¢agrdsoff adingnotbepxdidpesant hathem £ asatef saspensivherof the

di spersant when a water suspension of the coagul ated
teagxlaped t lagems particlds, cin cedgohatbagulatider s natradnated, is
is dehydrated by filtering. However, in view of the
defpypdeatetlohy ofiltehimgl 0 Hewendar in avemubhtthensuppression of the
anioni c surfactant does not have so nuch difference
utesy eprgUladiionae aoiopviersiwladtacttadoss orotohhee so much
di spersants are used, and there is no limtation

dHisrenee Asmpatgs ethaff newionini melymes| ywwnfactants or other

' g,urfact ant which can bhe used for the above-descri bed

ssantsarpHesedi andutieretismo linstadaprtherrat.one or a
m xture of at |east two kinds selected fromthe -

fol I owi ng 4% GFpRBlespR! Hiemomienisdpolspeer stgiastanpvdeich can

re a . . :
Be used for the above-described purpose, a nonionic surfactant

' comprising one or a mixture of at least two kinds selected from the

following group can be exemplified. Specific examples are a

partially-saponified polyvinyl alcohol, a partially-saponified methyl
methacrylate, polyacrylic acid and salts thereof, methyl cellulose,
hydroxymethyl cellulose, hydroxyethyl cellulose, polyalkyleneoxide,
polyvinylpyrrolidone, polyvinylimidazole, polyacrylamide, and
sulfonated polystyrene. Among these, from the viewpoint of having
high effect of suppressing the secondary coagulation among the
coagulated latex particles, é partially-saponified polyvinyl alcohol,
methyl cellulose, hydroxymethyl cellulose, polyalkyleneoxide are
preferably used, and a partially-saponified polyvinyl alcohol is more
preferably used. However, there is no limitation thereto.

On the other hand, as examples of the anionic polymer
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partial | y-saponified pol yvinyl alcohol, a
partially-saponified nmethyl nethacrylate, polyacrylic
acid and salts thereof, nmethyl cellul ose,

hydr oxynet hyl cel | ul ose, hydroxyethyl cellul ose,

pol yal kyl eneoxi de, 20 pol yvi nyl pyrrolidone,

pol yvi nyl i m dazol e, pol yacrylam de, and sul fonated
pol ystyrene. Anong these, fromthe vi ewpoi nt of having

- Bhghcehheckhath SeHRPTIes s the &f‘ecoc{mﬁfegdewyé@tﬁﬁfpose, an

anong the coagul ated |atex particles,
paidnial syrfaepnt oeshBsing bh¥l oflL ehihure WELAW least two kinds

. cel lul ose, hydroxynethyl Tcellul ose, polyal kyl eneoxi de

aeleceal pfrefer ahky fuledingn gr@l?arcbhqal by - eRe@ifiedd  Specific
pol yvi nyl al cohol is nore preferably used. However,
thamples norel | catladsiydatdshesath. 49 tdhipiter MandcadSoxylate,
exanpl es of the anionic polymer - 17 ‘surfactant which
palydxyetisglenieor tileylebioseadbogyidied puNpdiglsazbosinate  and
ani oni c surfactant conprising one or a mxture of at
Neasylgtwimrkatels  sellfectates f r osuthe f akl owdigkgisaufoaaitinate,
be exenplified. Specific exanples are carboxyl ates

- slksmestilfdngtieat | o-osfiosalfomateat elinBapol pdxyibehytresulfonate,

al kyl et her car boxyl ate, N-al kyl sarcosi nate and

allad(hrgchedlpenzerasiflfomsttes such as ~ benzenesulfonate,

di al kyl sul fosucci nate, al kanesul fonat e,
hé%alﬁm%maéiﬁ-ﬂom?@édewdql benzenesul f onate, condensate,

al kyl (brached) benzenesul f onat e, benzenesul f onat e,

adphnaphthelonesydionate orand ddfydethydrlensdtayritate; salts of

al kyl napht hal enesul f onat e and

wl%t%;ﬂsrw sty agr palit ef adlaylsulisite esferavicamlecttugisulfate

as salt of al kylsulfate ester, alcohol ethoxysulfate

and saltiobfatty; syliaty eater; cxndrsalsmdfsphpspbate ester such as

BSBR b B s B s ot and st of
Bilsey e énene Dbl BulsaPAE PG PhoIhg. APYGIiPase, dFom the
vie proeugl% _i o t}?aevi%%(: oﬂgg%r yeffect of suppressiﬁg the secondary
coagulation among the coagulated latex particles, carboxylates,
sulfonates, salts of sulfate ester, and phosphate esters can be favorably

used, and sulfonates and salts of sulfate ester can be further favorably

used. More specifically, examples of sulfonates and salts of sulfate

- ester which can be used in the present invention are sodium

laurylsulfate, ammonium laurylsulfaté, sodium
dodecylbenzenesulfonate, and sodium dioctyl sulfosuccinate, but are
not limited these examples. | |

When those anionic surfactants are added to a
iiquid~phase containing an inorganic salt, which is ét least divalent, as
a coagulant, the anionic surfactants may form salts with difficulty in

dissolving in water by reacting with the inorganic salt in some cases.
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coagul ati on anong the coagul ated | atex particles,
carboxyl ates, sulfonates, salts of sulfate ester, and
phosphate esters can be favorably used, and

sul fonates and salts of sulfate ester can be further
favorably used. Mire specifi&gl[y, exanpl es of

sul fonates and salts of -sulfate 20 ester which can be
used in the present invention are sodi um

Rt Uin| Blche GABEN)ItUR 4 fidinié SWrFAltEntsS AR ufficient effect of
dodecyl benzenesul fonate, and sodi um di oct yl

subpesssieighahe, séetn cBabulld fibh ednidins HeX @BRLARted latex

When those anionic surfactants are added to a 2

Faﬂutléspfaaﬁi‘ a0t Bé N18&d AAce A ARNtE &R tobjubi T itBe apresent
east divalent, as a coagulant, the anionic

swdratdants may formsalts with difficulty in

di ssolving in water by reacting with the inorganic

salt in soAm easesnt b3 a di¥gsesmritncéietfied dgeshe Idd&-phase in

anioni c surfactants have sufficient effect of

anpperssil fgrichén stheopeesentcoaguitidn 98 @etnatilydn the range of

coagul ated |l atex particles and can be used according

001 He @Bj pattsobyt weightesentre prefemiblpnn héraageusf 0.1 to 5

of a dispersant contained in the gas-phase in an

perosby weightj anchth@messinpréfevablyi onthes raneterfabllyto B parts

the range of 0.01 to 10 parts by weight, nore

preveighidl selative e Ithgarsf by, weightSf ther pslyyenieisphid content

and the nost preferably in the range of 0.1 to 3 parts

by theipflymes|lat¢xe Alsolen parauntbef aeligherssintiduntained in the
ol ynmeric solid content 10 in the polymer |atex. Al so,
Audrithaseots praferpbls antthoonangeed 0.0k e 10 parts by weight,

l'i qui d-phase is preferably in the range of 0.01 to 10

- putesprsferablynin thegpagpraff@rlabd Y partshby resightoaind. the most

to 5 parts by weight, and the nost preferably in the
PrgigEally ! the Fazgsantt Q. Ib{o weparis beMaight relatigoto 100 parts
g{ iy}%@gg?{ ag’ii %l'lltta %fol3t}1!1q12rf?30|s}lorlriedr ! gorsl'?elrtiltd igongh%ntpfi)l?rn'tlelle latex.
Therefore, in the present invention, when the dispersant contained in
the gas-phase in an aerosol form is all téken in the liquid—phase, the
0.02 to 20 parts by weight of the dispefsants relative to 100 parts by
weight of the polymeric solid content in the polymer latex consequently
exist in the reaction system. |
When ‘an amount of the dispersant contained in the
gas-phase in an aerosol foi‘m or the dispersant added in the
liquid—phase is respectively less than 0.01 part by weight, dispersion
stabilization effect for the coagulated latex particles is lowered, and the
effect of suppressing the secondary coagulation among the coagulatéd
latex particles tends to be hardly obtained. On the other hand, when

an amount of the dispersant contained in the gas-phase in an aerosol

form or the dispersant added in the liquid-phase is respectively more
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~for the coagul ated latex particles is

15 Therefore, in the present invention, when the

di spersant contained in the gas-phase in an aeroso

formis all taken in the |iquid-phase, the 0.02 to 20

parts by weight of the dispersants relative to 100

parts by weight of the polynﬁgip solid content in the

pol ynmer | atex consequently .- eXist in the reaction

system 20 When an anount of the di spersant contai ned

tHah NEO SRS PHRSPeioht2RIARIARP! thik0sBMddBe AL SRR ANt

added in the iquga-phase I'S regpectiveﬂ§efes% ?ﬁan among

thdtopghilatey 1weé0PhrtidicsPess stuﬁfaféaéleu; at l'agge %{J&s‘taiﬁt of the
ower ed, an e

afdeatants spReassined rhehs QeRREALedC RASK| AtdORe VR, which
the coagul ated 25 latex particles tends to be hardly

obtyaicagte &XivéRe effbers bandualtgnsudh Tbeal Sk i in some

di spersant contained in the gas-phase in an aeroso

tases.or the dispersant added in the |iquid-phase is
respectively nore 1 19 than 10 parts by wei ght,

al t hough t he the pasdeny ircvagtida} thon rédsuiy fort peeviously adding a

.coagul ated |l atex particles can be suppressed, a |large

dimpersant inhthe digpdrishass iarte seomiaedsperside stability of the
coagul ated | atex after recovery, which nmay cause
eohginkécdflhbot paoticlsatntereslunh the lhpaid-phabél i 1y the present
sonme 5 cases. In the present invention, the reason
fotendiavi thel yamedeffgeh cati dperesmnted rbyt heking the dispersant
| i qui d-phase is to secure dispersion stability of the
coapingdein theegapphicisel Bs aanteerespli formhento the liquid-phase.
| i qui d-phase. In the present invention, the sane '
Homeyer c s e thg mopguldied ek goatiiclds spaes imtthediquid-phase
contai ned in _the gas-phase in an aerosol forminto the '
belgur dalingdhe dispersant weataines dndipel gaephaseein an aerosol

articles enter in the |iquid-phase before taking the

rep eindgnttheo hicatidaehase.t ?‘beg sscphdaw i eragilagioss mmong the

forminto the |iquid-phase, the secondary coagul ation
latex particles is proceeded since the dispersant does not

exist in the liquid-phase. Therefore, as the present invention, by

previously adding the dispersant in the liquid-phase, it become

possible to suppress the secondary coagulation caused by a low
concentration of the dispersant in the liquid-phase. However, when
the dispersant contained in the gas-phase is quickly, uniformly., and
securely taken in the liquid-phase, the secondary coagulation can be
suppressed in some cases without previously adding the dispersant in
the liquid-phase. Namely, performing the operatioh that the
dispersant contained .in the gas-phase is quickly entered in the
liquid-phase by devices on an equipment can be substantially included
in the category of the present invention, since the operation has
chemically the same meaning as previously adding the dispersant in

the liquid-phase.
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coagul ated | atex particles is proceeded since the

di spersant - does not 15 exist in the |iquid-phase.

Therefore, as the present invention, by previously

addi ng the dispersant in the Iiquid-phase, it becone
possi bl e to suppress the sqc%@dary coagul ati on caused

by a low concentration of t di spersant in the

| i qui d- phase. However, when the dispersant contained

in the gasppPhage dreseHk Clhventidhf of nj'iiv:yoceégd ofOcontaining the
securely taken in the |iquid-phase, the secondary

ARpaYsaht 8D GRBeRSsoISHRPRL ¢S $RA Iba{kt&‘?ﬂﬁrlgaﬁﬁﬁté’& toouhples are
previously adding the dispersant in th I|qU|d-phasg.
Aagpelcgss RS EohTh@idhe fepaird i(9Prdiiak) bhepedifRPEebs@dtint of a
contai ned in the gas-phase is quicCkly entered in the

disgpeir s ph asuBYinge WitRS a@n AfoAfY 8M¥Pragaie Ber dropping the
su stantigfﬁy iﬁ%?uded 25 in the categor§§%% t he pping
Ppolosest latexeot iDprosédis of fhedopel; rhymggaes dispersagal Which is
the sane neani ng as previously addi ng the di spersant '
previchelyl tived-withs®.sp2ifidd drheuft efent ddiwenid eBlution of a
process of containing the dispersant in an aeroso
¢argniant raet a paiddc sbhrtion hrithte doagubiny, ésitatte pocess is not
process of continuously feeding (spraying) a specified
lamptedt tof thesdi spangdes. adjustiddition hmnaaroasit fofm is not
sprayi ng or dropping the 5 polymer |latex, or a process
pArtiaddriyglits rchps ighgaasbspeg samtisiwiireh, bat a volume-average
previously mxed with a specified anount of an aqueous
pattinle sz bf the doapldtamf adisperisied is preferablywt®l ao 200 pm,
coagul ant, but the process is not limted to these

aeaemirefcrably £ddi ttoohQ0 armagragtioulddy mriefenadly 0.01 to 50 um,

particularly limted as long as being a mst form but

ang omgss - pradezafdy 10. Ghrto di0e painze Asf anhepdratibot $o ofiake the
di spersion is preferably 0.01 to 200 m nore

dispresaml in @roaeresoldorm, acxesupler isya precesalsifyugliging, for
to 50 m and nost preferably 0.01 to 10 m As_an )
SERRle,on two-fiKkd ppezle or an atomizer and the like, but is not

limited to the example. Further, it is preferable to use a dispersant
adjusted to have a specified concentration as an aqueous solution from
the viewpoint that the process is easy and simple, but the dispersant is

not limited thereto. As a concentration of the aqueous solution of the

- dispersant, an example is 0.01 to 10 % by weight, and preferably 0.05

to 5 % by weight.

In the present invention, by containing a Wate.r—'soluble
polymer compound having a physical gel-forming property in the
polymer latex, it can be realized to prepare coagulated latex particles
further more excellent in view of reduction of fine power and coarse
powder during granulating step, or powder properties such as
anti-blocking property and powder flow property. Herein, the term

“physical gel” means a gel containing a physical crosslinking formed by
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di spersant in an aerosol form an exanple is a process

of utilizing, for exanple, a two-fluid nozzle or an

atom zer and the like, but is not 15 limted to the
exanple. Further, it is preferable to use a di spersant

adj usted to have a specified fpnpentration as an

aqueous solution from the vi‘éwpoint that the process

is easy and sinple, but the dispersant is not limted

hhey @idrenBoAd CARCRINIE AR, 6f thE S ANUSRYESoF Al HidBRe Hetw
tﬂgf é%%persani, an exanpl € I's 0.0g to 10 gbby meig%tF een
pBY/hEL BbRRe. 0The?@HoRe U oRIbE Biitase! Phivi®ig a physical
present invention, by containing a water-soluble

Bel-fuTeninRO pRodidy hanédds ahRRthieCaha9igd fidRhM Rdscous fluid (sol)
property ih the polymer latex, it can be realized to

f eppletasoagi gty chat B Widlhllg! 66servétil BerMBiE operation for
excellent in view of reduction of fine power and

gelatim , 2orpexsepleuthagdition af iaig isbRfanier saeveiean acid or
properties such as anti-blocking property and powder
heatings operparfotiaedi no tdie agnsvus pbyRitteh geh%aimﬁﬂgs only a
a gel containing a physical crosslinking fornmed by 21 '
waligrhsoberiebpalymen doanpouldhnd, The telten forateriseiuble @olymer
chel ate between polyner nol ecul es. The

- atympewtet chaveg phpdsesiddagehdommihy spiegpertgelisf defrhad as a

property" means that the change froma viscous fluid
WewtD)-sotublapayastrarenppueid heambthe abost Ipropeser. ved

when an operation for 5 gelation, for exanple, the

addi ti on ofhanwater-gahilkles polymer acorapotirat hdmsagi agphysical
is performed to an aqueous solution containing only a

SRl B Igislgubrapgrty wﬁ@&ﬂc anpidinpreseng ingention is not particularly
"wat er - sol ubl e pol yner conpound havi ng a physi cal

himited pgilaggmodes apove Proverhedandeacxdtitad.sofobesample, a
pol ymer conpound havi ng the above property. 10 The
Watei-sebikisl @ohsmeie cosepgiandd ceavposeda ohyai campound or a

gel -form ng property usable in the present invention )
TaxHee pertaBing W or more compounds selected from the following

group can be used. Examples thereof include water-soluble alginic

“acid derivatives such as alginic acid, sodium alginate, potassium

alginate, and ammonium alginate; hydroxyethylmethyl cellulose;
hydroxypropylmethyl cellulose; carboxymethyl cellulose; agar; gelatin;
carrageenan; pectin; and polyacrylic acid derivatives. In order to
achieve the objéct of the present invention, among these,
carboxymethyl cellulose, water-soluble alginic acid derivatives, and
polyacrylic acid derivatives are more preferable. Among these,
water-soluble alginic acid derivatives are most preferably used.
Examples of the water-soluble alginic acid derivatives
include alginic acid, sodium alginate, potassium alginate, and
ammonium alginate, but are not limited to these as long as the

derivatives have a property of forming a physical gel by reécting with a
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limted as | ong as the above property can be

‘exhi bited. For exanple, a water-soluble polyner

compound conposed of a conpound or a ~mxture
containing two or nore conpounds selected fromthe
following 15 group can be usegd, Exanples thereof
i ncl ude wat er-sol uble al ginic™ acid derivatives such
as alginic acid, sodiumalginate, potassium alginate,
3] e RlsQiNal &in M.OXTEE%T@%@[%ﬁSﬁl 4R Fonic acid
ydroxypropyl methyl cell'ul ose; carboxymethyl
aall phRgoniagaid BElRk ﬂ’ﬁteﬁ%ﬂﬁﬂ@eélgﬂiicpﬁgd ﬂbﬁﬁﬂ?ﬂive is not
pol yacrylic acid derivatives. In order to 20 achieve
bhstiolleBt Rinitdie PrERSRiver NVEIHHLN ra®dONg [h88®onic acid is
car boxymet hyl cel |l ul ose, water-soluble alginic acid

- pesfevatblev&ecanre thel wdglity iof %‘ﬂrﬁirﬁ?réVﬁhwﬁﬁlag&_ tends to

nore preferable. Anobng these, water-soluble alginic
anirdager | Yhtrofese athe nigio pfegehabhyc Usgd. irFXRBPWaSeREoluble
the water-soluble alginic acid derivatives 25 include :
alggihivi acat idbriveaiialis aggiorally, apatassibum abgivieicdit @ahd more
amoni um al gi nate, but are not limted to these as
poeigraislytdteleadeBivit byeseighve a property of formng a

physi cal gel by reacting with a 22 polyval ent netal

salt or anAkoi dtheThmoleatilar betiggenofrahsumentee-satiitble polymer
and guluronic acid in the water-soluble alginic acid
demipearids/ eré¢prassntegarky cthar lapovien watkr-solbler ,alginic  acid
hi gher ratio of guluronic acid is preferable because '
deravabives tip ootf pantioglarlphlsiical. géh viemdsoft ¢he transferring
increase. Therefore, the ratio of guluronic acid in
pravesdy erf- dud disiudd diging eradidtides ithat vissosity of a 1.0 % by
generally at least 5 % by weight and nore preferably

- weightaaquseus beoluteeghmeagured t withmoh e Brtape wyisgometer  is

of the water-soluble polyner conpound represented by
Prefeetdy e e 098I mbPa sanfl merepreferalolyde tpviaO0Pem Pas.

is not particularly limted. In view of the _
transf errimgPurposeé of adding a water-soluble 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 pplymer latex is coagulated iﬁ a gas-phase, gelation
of the water-soluble polymer compound proceeds at the same time.

Thereby, on the surfaces of latex droplets, a gel film is formed in

competition with the coagulation of the polymer latex. As a result, the

mechanical strength of the surfaces of the latex droplets is improved,
thus suppressing a phenomenon that the shape of coagulated latex
particles is changed to an irregular shape by an impact when the
coagulated latex pérticles enter a liquid-phase from the gas-phase, and
at the same time, generation of fine powder due to destruction of the
coagulated latex particles is considered to be suppressed. According

to that, the obtained coagulated particles becomes spherical, and the
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property of the liquid during production, the
viscosity of a 1.0 % by weight aqueous sol ution

.measured with a B-type visconeter is preferably 2 to

22,000 nmPas and nore preferably 2 to 1,000 nPas. A

pur pose of adding a water-sol léb| e polynmer conpound 15
havi ng a physical gel-form ng~property to a pol yner '
latex is to inprove the shape retention of coagul ated

. U ent i on of co |
RREBLREL o Y BRI SPRI R sy e e bmet Blssivte
GPLOHIGE wbrbIe s JOOHOL PP RO proper

&hd lRvederd1OR/ }[gfﬁpe@y_gel filmis formed in 20

conpetition w t he” coagul ati on of the polyner | atex.

As a resulthet k@ntBRENBN 6RE HA1BRGMBIe T PEIyIHES ,a(%Sﬁlgound

of the latex droplets is inproved, thus suppressing

RheineNENSHydiBal cehdoshaRe pRbpeLgoH #heDhredkAX invention is not

particles 1s changed to an irregul ar shape by an

]ibémﬁﬁlla_v\l?enrﬂilﬂ&:l LB Alsethd abfctPal the lesent ehvention can

i qui d- phase fromthe gas-phase, and 25 at the sane
e machieeel at ilowetef,i TeoROWlR sl BedeSbedCHi@Rpeint, the
the coagulated latex particles is considered to be
cupeheds qtefdediyd).og td 8.0 pirts byewetytal, Redre preferably 0.01
coagul ated particles becones spherical, and the - 23°
pehed phirtnbefweigid, mmﬁeuldﬁyiupﬂ{fﬁsﬁﬁﬁwﬂwéﬂiﬂy 0.05 to 1.8
beconmes possible to further inprove powder properties
pamth by weightblaookithg presyteptefersdsigt Powder 113 quirts by weight
property. The content of the water-soluble polyner
wdapoeind 19Chadnty by phgighdcabl ghk- pohyrhagicpsohdr tyntent in a
the present invention is not particularly limted as
paymers labkex.obj Bttenf théiecpnésentofi hentwateresslutile polymer
achi eved. However, fromthe above-described vi ewpoint,
qdrepouost dmving pr epbysichl gelofbriming Mroperty bin the present
weight, nore preferably 0.01 to 1.8 parts by weight,
ipaention & |1lgss uiae0.6dr papisebyr wisightOréitive 108100 parts by

weight of the polymeric solid content in the polymer latex, a gel film

due to the water-soluble polymer compound is not sufficiently formed

on the surfaces of latex droplets sprayed or'dropped in the gas-phase.

Consequently, since the coagulated latex particles become an irregular

‘shape, or the generation of fine powder is easily caused by an impact

when the particles enter a liquid-phase, it may be difficult to obtain a
powder having satisfactory powder properties. On the other hand,
when the content of the water-soluble polymer compound having a
physical gel-forming propérty exceeds 3.0 parts by weight, a large
amount of substance derived from the water-soluble polymer remains
in the recovered coagulated latex particles. In such a case, the quality
such as thermal stability tends to be impaired. Furthermore, the

viscosity of the mixed latex increases, which may result in a difficulty
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- spading effeehobthe mu

to parts by weight, and the nost preferably 0.1 to 1.5
parts by weight relative to 100 parts by wei ght of

the polyneric solid content in a polynmer |atex. Wen

the content of the water-soluble polyner conpound

havi ng a physical gel-formn LProperty in the present
invention is less than 0.01 pgdarts by weight relative

to 100 parts by 15 wei ght of the polyneric solid

#ORhERTed Bl SuRR YEBhe AL A ' R dife
water-seo ubllwc; 1|E)10 yner %on‘pouﬁgﬁlng%rolﬂégﬁf)?gﬁ%nﬁ;

formed —onrphe suBlaess iskRiey dgop! eggraﬁfge&ading a

dropped in the gas-phase. Consequently, since

h'H@Qﬁ{cﬁééﬁldﬁﬁﬁigﬁﬁgﬁéﬁbﬁ%@eﬁ&’ﬁﬁgaﬁ Eé{-ﬁ@ﬂrla%rogﬁzﬁﬁd/ or a

or the generation o Ine powder i's easily ‘cause _
BPdtdRACiradth Wheitst hgoleatild ¢bes AMbSr daldxJUAHdPARSShing the
it my be difficult to obtain a powder having :

sakdd lacdointpandagupbapesdlition EBntdiRifk el 1d2@fthne alkaline
when the content of the water-soluble polyner conpound

diathngedal pBysimecegelfof grahathtngpreitipbexsqridsmerlatex that
parts by weight, a |large anount of substance derived
isrextré¢dne el fiictd o kol bleeraeobyret irf anpatiicieJotm. t he

recovered coagul ated |l atex particles. In such a case,

the qual i tAccandihgaiy therdedcripiatnl of yhiepdsceéss,bet least 2.0

" inmpaired. Furthernore, the viscosity of the m xed

pattex bycreaighs, avnd clprefiyrabdgul4.0i npard f biyculveight 24f the
in handl eability such as the transferring property of
high-tmajecdlar ¥Pightspel3aadin dnest bsesddedtoddXs patts by weight
addi ng a hi gh-nol ecul ar wei ght pol yani on having a

efathso pplympevigpsahd/amtant ipditexylibbeodatdsn iTlse followings are

‘mol ecul e to a rubber latex, and dropping the 5 m xed

degogibacht esathgqueeis sohsnnsn cdht héng the |@agenbnef! the
al kaline earth netal as a process for granulating a
higbberolepulamweicight eelyaaion is less ridwel 2 gisfrts duyt tweight, the
be recovered in a particle form According to the

gbpr dues dilmufgdleak ansalialine 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 to 3,000 m-Pas,
which is the most preferable range, and the shape of the rubber is
changed to an irregular shape by an impact when the mixed latex
droplets enter a liquid-phase from a gas-phase.

Compared with that, in the present invention, even when
the content of the water-soluble polymer compound having a physical
gel-forming property is exfremely smaller than the content in the
above-described invention, for example, even when the content is 0.01
to 1.8 parts by weight relative to 100 parts by weight of the polymeric

solid content in the polymer latex, coagulated latex particles having

- satisfactory powder properties can be produced. This is probably

based on suppressing the phenomenon that the shape of latex droplets
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parts by weight and preferably 4.0 parts by wei ght of
the 10 hi gh-nol ecul ar wei ght pol yani on nust be added
to 100 parts by weight of the polyneric solid content
in the rubber latex. The follow ngs are described as
the main reasons. (I) V%en_tq§ content of the

hi gh- nol ecul ar wei ght pol yani"én is less than 2 parts
by weight, the sealing effect of the rubber by a film

| ﬁ?ghhlﬁeda&@kk%f@ﬁeg}a yanl gﬁld 8ldn e %ﬁ.ﬂélh%hape and fine

nol ecul ar I ght IS not su

f I
(AT gEoRRomit it yTr ol A R GBS cner &

mﬁf@wase fr@ﬁg%eag&slﬂﬁséh prfceblthg lﬂaeeéoagﬁnatmn of the

changed to an irregul ar shape by an i npact when

polyesed aiex adbofHcetsrgatioh o hi i fhphase ga[soﬂhase, thereby,
gas- phase. 20 Conpared with that, in the present

tmabbv%estvﬁiédﬂlﬁeﬁpeiﬁ’& @Qﬁttﬁ‘é‘bcﬁﬁeﬁé@? et 88dRbYi8cosity
pol ynmer conpound having a physical gel-formng
off oher pylyiraeeXateretoneimidern WatertSHubint gdlynidr Ebthpound
above-descri bed invention, for exanple, even when the
havinent plySical geil-doﬁm&hg?@frbpebw veithbt predediti iv@eh6ion is not
100 parts by weight of the polynmeric 25 solid content
partihiedapbt Jimitedat but froaguhet ettwpdex phat ittleepolymer latex
having satisfactory powder properties can be
pavdigr etiscolitys ofs lgsolthbly 20asmdPas geppraldsi ogh the applied
phenonenon that the shape of |atex droplets - 25

Vibagul prelleras exheaptaseheshvestiomiigessdentimily different from
|rregul ar shape and fine powder is generated by an _
thepadiowehdascetibed atenveniiphat geehnéque it iwhiah phasspherical
from the gas-phase by proceedi ng the coagul ation of
shwpe pbiparticléniemaintained dgaimst icotlisibnag geltheiliqnidrlevel by
a gas-phase, thereby, 5 the above-described properties
ieRepsing hevistosity ofduimixed, latéscosi ty of the

pol ynmer | atex containing a water-sol uble pol

conpound Muavithg apysepsitcainvgationer nﬁlng’nstb@%rtfyrofaddlﬂg a
the present invention is not

water-soluble polymer compound having a physical gel-forming

property to the polymer latex is not particularly limited. For example,
én aqueous solution of the water-soluble polymer compound may be
separately prepared and a predetermined amount of the aqueous
solution may be added to a polymer latex after polymerization. This
method is preferable because of the simple and easy operation.
However, the method is not limited to this. For example, a
predetermined amount of water-soluble polymer compound in the form
of aqueous solution or powder may be added to a poljrmer latex all
together or continuously 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 polymer compound in the form of
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'particularly l[imted, but fromthe viewpoint that the

pol ynmer |atex having viscosity of |ess than 200 nPas
generally can be applied 10 wi thout problens, the
present invention is essentially different from the
above-descri bed conventi onal " echni que in which the
spherical shape of particles™is maintai ned agai nst
collisions on the liquid | evel by increasing the

é(dﬁ@@ﬁétéblﬁﬁoﬁ gg é&ﬂea%eé \%Jlgr Sga@%ﬁsﬁ{g cbﬂ}f@ﬂija?ﬁn of the

a net hod for ng a

Q@@H@%dﬁﬁbﬁ%?tl@@ﬁtﬁﬂso@ﬁbié Pf)llprﬁEfl e ﬁ% ik%referably

t he polyner latex 1s not particula

€XFMoe.10 38 ggu%@-ltsol Whah ofe tct&%c\é@tl‘%{tl&?'&bltﬁe aqueous
pol ymer conpound nmay be separately prepared and

So1edRIre biitRe dy AR LY 1udie blagrxaey %@ﬁ%poéﬁh%'l@é‘s @ﬁé(ntl? 91 % by
added to a polymer |latex after polynerization. This

weidiad & slappefl arihiler DECays€oes $detrphasanse eﬁd/ed to the
operation. However, the nethod is not limted to

polysnef-olatexanfl exrdar poedeierd peddet@itithedl amount of the

- wat er - sol ubl e . pol yner conpound in the form of aqueous

water-solulsie polwtaer neymbeuaddeantio tiaupothydEbal atrieXxwastewater
toget her or continuously before or in the course of

frehymenitz aeindls oto 2indreesti ke @a | @Ry athan BaME| Sevhen the

-effect in polynerization process, for exanple,

gaicantwation nof agquseds Wbhitienwaifertheol whbter-gslyier polymer

compound in the formof 26 aqueous solution is added

tampopuid/ nexcdeadsexl0 t%e byowadght atthen vidcdshiy cdquleeuaqueous

sol ution of the water-soluble polyner conmpound is

poletimmabf yhe Gvakrtsoludlepblymer gompahed ishHacreased. In such

concentration of the aqueous solution of the

AN, stdﬂeubpermlyahty coapp duendmipsitess s Thammixifg épdmation of

5 wei ? a | arge anobunt of aqueous sol ution nust be
Y@Oﬁ‘h]étteqs(ﬂlwrethel wadsr-splwplge potyonad dcompound is easily

pr edet erm ned anmount of the .

performed by adding an aqueous solution of the water-soluble polymer

compound to the polymer latex and then wholly sﬁrring the mixture for

about a few minutes.

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 75 pm 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
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wat er - sol ubl e pol ymer conpound, and thus the load in
wastewater treatnent tends to increase. On the other
hand, when the concentration of aqueous sol ution of

t he wat er-sol ubl e polyner 10 conpound exceeds 10 % by
wei ght, the viscosity of the agueous solution of the
wat er - sol ubl e pol yner conpound is increased. In such

a case, the operationality nay be inpaired. The m xing

Rl allPORUTRACSTRALITREC fheh Aa8niie MANIKKERD!BIE Ltd.).

pol ymer conpound is easily "perfornmed by "addi ng an

aqueous sofnt 1N pfeded? WBVEAtISA] U@ RRkYIBIatER sprayed or
compound to the polyner |atex and then wholly stirfing
dhepPedt i en f@is-palaget id hRMGANGALES - cdritabhewhlte e Ndoagulant
invention, the polynmer |atex (hereinafter also

c&beblecdf toagsladil Ked 1ARxe¥d o6Oof BbaAgtA the latex and, then,
wat er - sol ubl e pol ymer conpound havi ng a physi cal
geldroppedngrpfeapant ¥ lignddrplyesk dordQigi@predispésamt. The
gas- phase and coagul ati on can proceed in the

gesgiplate uwable inhehshapeseht dhopheioh ishdilds bet af etitsstance

‘mai ntai ned. The size of droplets when the m xed | at ex

havsyy byt mopdropped cemgiietinkr #ed pobanter dhtexdand causing a
according to the supply formof dried particles, i.e.,
gelapiood udt thd heatest soterbde epelyenelr aplnepounde iBxamples of the
generally 50 gmto 5 mm 25 and preferably 75 gmto 3
ovagUlaatsinzbudé aduephist soluttems bfimingadiic lsattexsuish as sodium
sprayed or dropped can be indirectly determned by
elelogie,ngpotaseiwml ueleloaide, adithpanmt | chéordee sédium bromide,
resulting coagul ated latex particles 27 wth a

- WwizreTRaChremidyREhira nefoanide, epbtapsiimKb8RIGolithium iodide,

Ltd.). In the present invention, the m xed | atex .
Bptagsedrorsuldaisppaminaniugnsipiatee sediptmughifatet ammonium
contact with a coagul ant capabl e of coagul ati t he

n
- fhiandeosediure eidkrfe, aetashBlmanixatmdcalcham, cb?qréde, ferrous

dropped or fed in a |iquid-phase containing a .
snHpks. s apagnagium 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 solutions of inorganic acids such as hydrochloric acid,
sulfuric acid, nitric acid, and phosphoric acid; organic acids such as
acetic acid and formic acid and aqueous solutions of the organic aéids;
aqueoué solutions of organic acid salts such as sodium acetate,

calcium acetate, sodium formate, and calcium formate; and alcohol

solutions of inorganic salts or organic acids such as methanol

solutions of sodium chloride, ammonium chloride, sodiﬁm bromide,
sodium iodide, potassium iodide, magnesium chloride, calcium
chloride, barium chloride, magnesium sulfate, zinc sulfate, copper
sulfate, acetic acid, or formic acid, and ethanol solutions of sodium

chloride, sodium bromide, sodium iodide, potassium iodide,
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coagul ant usable in the present invention should be a
subst ance  having both properties of coagulating the
pol ymer latex and causing a gelation of the

wat er - sol ubl e pol ynmer conpound. Exanpl es of the

coagul ant include aqueous solytions of inorganic salts
such as sodium 10 chl oride, poOtassium chloride,
l'ithiumchloride, sodium brom de, potassium broni de,

- ddHdum Bt Qﬂﬂlgﬁdep%‘?&ﬂrﬂ”&ﬂl%ﬁiﬁégifeh-ﬁkh%%: Eetic acid, or

potassi um sul fate, anmoni um su e, So _ fate,
AITRR AR, SR ARy BEAIdHEA BiddAbL in RUABA 44BN ih 3P aerosol
cal ciumchloride, ferrous sulfate, magnesium sulfate,

Forng. SUlhahe, tEespehgeiblal 8ole@enE USR 1RostiAidt 8alts such as

bari um chl oride, ferrous chloride, nagnesium chloride,
tediira dHibfdefepoteddilien Sthidide, almmowimmulshiaie, sodium
potassiumalum and iron alum aqueous solutions of
snlaegni grafibdiusuc bhasridy dr esttighd C ctbdlde, SEfrdlisC sulfate,
acid, nitric acid, and phosphoric acid; organic acids

- sughasunacatlfateaczthansdifaer copsér Ailthtrqueadmium sulfate,

sol utions of the organic acids; 20 aqueous sol utions
barinrgattilerie, desahiss chlidasnegdiesinac ehidréde, featiel ciiloride,
acetate, sodiumformate, and calciumformate; and
farcwhaiulfate| wlivmnaned isndfagani potzasismoralangarnd aigods alum;
such as nethanol solutions of sodium chloride,

aquoousmsohhtvonse pf s othngaric oncitls swsakdi am itgdirdehloric acid,

pot assi um i odi de, magnesi um chl ori de, cal cium 25
shlforidecidy aritrim adit o minde phwaghesicuatisly |drad erganitwcacids such
sul fate, copper sulfate, acetic acid, or formc acid,
asattimpeid sulditfoomdc gicidodindnaqabdios i stdptiondi ofnthe organic
brom de, sodium i odide, potassiumiodide, 28

aeigivesinnbe prefarably swledi alarshborindegmbénationsfotwaer more
acetic acid, or formc acid, which may be used alone
epagulasdrtnmi isshesehicam aefoywig thesen soativmg saliss @otassium
a&ueous solutions of inorganic salts such as sodium

salter iqgdcivgat saBunmesnesiwe, sadtventlyminiiptsaltsoiionmsalts,

barium salts, zinc salts, copper salts, potassium alum, iron alum,
hydrochloric acid, sulfuric acid, and nitric acid are preferable, and
calcium salts are more preferable.

In the present invention, when water-soluble alginic acid

- derivatives are used as the water-soluble polymer compound having a

physical gel-forming property, it is preferable to suitably use calcium

_chloride, ferrous sulfate, ferrous chloride, ferric chloride, ferric sulfate,

and aluminum sulfate, and among these, it is more preferable to use

- calcium chloride as a coagulant (gelling agent), from the viewpoint that

- rigid physical gel can be obtained.

The amount of coagulant (gelling agent), namely, inorganic

 salt and/or acid used is not neceésarily limited, but is preferably 0.2 to

20 parts by weight and more preferably 0.5 to 15 parts by weight
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5 sul fate, amoni um chl ori de, cal cium chloride,
ferrous sulfate, magnesiumsulfate, zinc sulfate,
copper sulfate, cadm um sulfate, bariumchloride,
ferrous chloride, gne5|un1chlor|de ferric chloride,
ferric sulfate, alun1nun1sulf% potaSS|un1aIun1 and
iron alum aqueous sol uti 6n€°o i norgani ¢ aci ds such
as hydrochlorlc acid, 10 sulfurlc acid, nitric acid,

h
amgp gp P@OC aetd; fm&gel QaBTC}?é:'ﬁ?lyonS ofﬁﬁhc?ct%ﬁ&nt in

for m aC| ueous sol

%ﬂéx‘:laﬁﬁ' dsyRen ﬁ?e @H%l%'i?%&'yco%%%ﬂ ‘fg@lh?fg bg%%‘gl used is

nations of two or nore coagul—ants | an ae

Ife%”ﬂha‘_ﬁ“l)“‘g bhese bys adi st §@iattﬁﬁe e&tf@@ r#af?tssﬁﬂftv%elght of the

calciumsalts, magnesi umsalts, alumnu

Pélynserid B0 me:ét@ﬂ 1% poquﬂferSI%'té)‘é tIEONRRIx 8}y He coagulated
pofassiumalum iron alum hydrochloric acid,

wighiffiticqitRel dOm@NtheNicthef 18&hd, aFBeRr @Fl@r:ﬂﬂo%nta@»@ coagulant
calciumsalts are nore preferabl e. In the present

ﬂgeﬂﬁﬁglﬂg’enmmeﬂate&beééé ubbe Rlrg Nbe aedight, the coagulation
rivatives are used as the water-soluble poI ymner

unds heoti affeeted2Buphtiel salogel of ebabNhR @RElAY agent) in
It is preferable to suitably use cal ciumchloride,

wastonstesuls dheredsedr ausl chler tiske,lohdr il ovasileardtde, treatment

ferric sulfate, and alum num sulfate, and anong

telmelseto irfcreasepnre preferable to use cal ciumchloride

as a coagul ant (gelling agent), fromthe vi ewpoi nt

that rigiBxpmpEesall gehetan her cbhdactédg e fired latex with

amount of coagul ant (gelling agent), nanely, inorganic

gul coaguaant (gellthg sgdni)simtie presastintentiomiihetiddat method

is preferably 0.2 to 20 parts by weight and nore

@i edriinbbysly 5prayit® padrepbingwirghlet@df thel atiked latex into a

100 parts by weight of the polyneric solid content in
¢rgiiebld gaexphageatmissphroenn whidoageteateteiméhed mgmount of

agent) used is less than 0.2 parts by weight relative

ap aQacqias tsolpyioneicfHheotoagelant (gelling agent) is continuously

sprayed in an aerosol form, thus bringing the mixed latex into contact
with the coagulant {gelling agent), but are not limited thereto. The
state “aerosol form” is not particularly limited as long as the droplets
are in a mist form, but droplets of the coagulant preferably have a
volume-average droplet size of preferably 0.01 to 200 um, moré
preferably 0.01 to 100 pm, particularly preferably 0.01 to 50 pm, and
most preferably 0.01 to 10 pm.

As an operation of making the coagulant in an aerosol
form, an example is a process of utilizing a twb-ﬂuid nozzie or an
atomizer, but is not limited thereto. It is convenient and favorable in
terms of the operation to use a éoagulant adjusted to have a specified
concentration as a solution, but the coagulant is not limited thereto.

As a concentration of the coagulant solution, an example is 0.01 to
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pol yneric solid content in polynmer |atex, the |atex
may be coagul ated 5 insufficiently. On the other hand,
when the anount of coagulant (gelling agent) used
exceeds 20 parts by weight, the coagul ation property
Is not affected but the anmount of coagul ant (gelling
agent) in wastewater is increased and thus the | oad
in wastewater treatnment tends to increase. 10
g@ggn; ﬁ,g% @ method for contacting the m xed | atex

w t'h “the Toagul ant (gelling agent) in the present

i nvention 1rp§h@dﬁré};e?ﬁtﬂ%ntfgn cg,g]%lnggﬁs’bg £81edY HB%n along

or dropping droplets of the mX at ex

| ﬁ%ﬂtﬁ@%&ﬁaﬂhﬁﬁa@é RSPREHEiner WY A aratus on which a

predet erm ned anount of an aqueous SO ut|

@@%xamtekg@ﬂ iNErRGRRtalt Sk AYOUSHY a}{%i §pa®p%gsant are

In"an aerosol form thus bringing the mxed latex into

sonhRel  Adddiding t602au| #belSflds POsSABENtY suBre8S tdhering

“not limted thereto. The state "aerosol form 1s not

polymen| Ritky  droplerd dsobped 3 tspragdeaplifit $heal, sLﬁhése or
m st form but droplets of the coagul ant prefera

trilated Oh texep amedlag €o dhepheids nzgl @ﬁrﬂarcefcﬁraﬂbbmﬁn% or an
to 200 m nore 20 preferably 0.01 to 100 m

pewdratuisar IThareefsenallinittdbh ba 26 dmnodid ofsiter fallen down
preferably 0.01 to 10 m As an operati-on of naking the
gloaguwitit the wallaandact, itfier satisfacexdnpd &ck $he pmetERSwhich
of utilizing a two-fluid nozzle or an atom zer, but

¢emn nstipiprass eddhteeireg oonl tthies wallv enirénte, ardijihisticigablkth an
in 25 terns of the operation to use a coagul ant
adinessudeteritavie asstayee bf ithd cordpost oakipparasus, but water is
sol ution, but the coagulant is not limted thereto.
gencradlyniedlety dowonirofint dugceudged prefesablyt i0rtp BM,000 parts by
example is 0.01 to 30 - 50 % by weight. In the present
weightt imore varaferatdy 58 tal$.890dpartallgngrveight based on 100

parts by weight of a polymeric solid content in the polymer latex.
When an amount of water fallen down along with the wall surface is

less than 10 parts by weight based on 100 parts by weight of a

- polymeric solid content in the polymer latex, in many cases, the

suppression of adhering polymer latex droplets or coagulated latex
particles to the inside wall surface of a container or an apparatus

tends to be insufficient. On the other hand, when an amount of water

fallen down along with the wall surface is more than 10,000 parts by

weight based on 100 parts by weight of a polymeric solid content in the
polymer latex, it is preferable from the view point of the suppression of
adhering polymer latex droplets or coagulated latex particles to the
inside wall surface of a container or an apparatus, but a load of waste
water treatments tends to increase since a concentration of the

polymeric solid content in an aqueous suspension of the obtained
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with the inside wall surface of a container or an
apparatus on which a polyner |latex, an inorganic salt
and/ or an acid, and a dispersant are 5 sprayed.
According to that, it becones possible to suppress

~adhering polymer |atex droplets dropped or sprayed in

t he gas-phase or coagul at ed Hatex particles to the
i nside wall surface of a container or an apparatus. -

ThgE b L0 OB S bl o
HReEEe 08 RN ST oS Peh BRERSE ACARELAG, Mhgricutent

ce, measurenent” 0

ﬁnﬁtﬂéﬁ)le?{}fi i é’ir:] %gt Qfﬂ]ﬁrarﬂg @é)cp@‘ft?lt gﬁngiﬁéé%iefggb%p%%ﬁ?so of the

generd fal oWwn I'n an anoun
. ' I _
RENRASGPBGL % Rcqlt IR RLBHAL 301 z80 0 BBlracion o

I j i t j r ex. 15 Wen
BelaCRERAY XD J0RPC; Sid bRfEReoBOLY TBled Tt el

face i Syl egs ¢ Y, e d i
surtace 1Sy, | egé fﬂ?ggeﬁ-p RAfntiddy, Y%g?gnlﬁ%% .éﬂ’syﬂ%&mn of

parts by weight o pol ynmeric so tent int

8O YiRtcl Abedx PaHHIBY peasSfed bYecomPliAsSHem Ak tion may be
adhering pol ynmer |atex droplets”or coagul ated | atex

Raatd T hBSofdink® hesd 46 thaltla e ERE8N BetireedNbal Brticl
an apparat us go tends to be a}g?guéfi cient. on %rhgrrlc ©s

- fiarHe dhBfilafe @RI paftivReels atddleetedony }MORGaMittdhtment.

the wall surface is nore than 10,000 parts by weight
haserhadn tHO hieparttSa et tetibebhtitrep@bydBOE has@l 4l upper limit,
content in the polymer latex, it is preferable from
ihgevieesl, pdidheat trbgtravnpreasicratate isdh@fémblipahyner 120°C
| atex droplets or coagulated | atex particles to the 25

basadse Whlel opurdtace of sanplnbaidneasyr dhexpbp) dhéSmechanical
but a load of waste water treatnents tends to

strengal eof ithee caagalutedt tatekopasficldse fupibley nizidreases i aind, in
content in an agueous suspension of the obtained - 31
addifibm} ¢He | whbtr pantémt dscrendeswerdadadditi@idihisooperation is
t enperature of :

occasionally unnecessary to be carried out since the same effect in the
heat treatment operation can be obtained in a granulating process
when granulation is conducted at a higher temperature than a polymer
softening point. In the heat treatment, a known treatment for
preventing aggregation between particles may be performed in order to

suppress the coagulation between particles during heating and during

| drying (or after drying).

Subsequently, dehydrating and drying operations are

- carried out according to conventional methods. Thus coagulated latex

particles of the present invention can be recovered in a powder form.
In the process for producing coagulated latex particles of
the present invention, if necessary, additives such as an antioxidant, a

heat stabilizer, an ultraviolet absorber, a pigment, an antistatic agent
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water fallen down along with the wall surface is also

not particularly I|imted, and it can be arbitrarily

set with considering properties of the polyner, but

it is convenient and favorable in terns of the

operation to 5 be generally to 100C, and preferably

10 to 60C. In the present inve&htion, an aqueous

suspensi on of coagul ated |atex particles prepared by
SAAPILUMGUANA 190 (BYaBE IRMPUAHYHLRY LRps in the
need so that aggregation between polyner partictles™ 1n

EFSdﬁQﬁBH' ﬁg&@eésabﬁheag}%«%ﬁ iﬁﬁerﬁ&&ﬁ,‘ §523A et € polymer

eat treatnment. 10 Althou the heat treatnent

kﬁﬁﬁebﬁtﬁﬁeaﬂﬁ%§u§0§ugﬁ¥ﬁsﬁﬂ1Qﬁp%BagﬁﬁhEd khﬁxgﬁﬁﬁﬁ@km after
the heat treatnment tenperature is preferably up'to

ﬂe’-’r%na&ﬁ@?lﬂﬁédd& eREsAldRRFatDSI NPl e and easy.
Ther eby, the nmechanical “strength of the coagul ated

| at ex part Cdagaildtéd hiitekNCheATESs ahodutedadBit ithR, present
the water content decreases. In addition, this

opaireid® RarSedértaseatean atfeytd QNG BSaH ad Enliehsadt teistance
out since the sane effect in the heat treatnent .
apgtifier onfcahebmoplagiitedesing gunahulad | fihydr e¢@68de resins,
when granul ation is conducted at a higher tenperature '
{rhathjacpeliy mersins ofsteringg rpsind, . chrbdriteheedins, amide resins,
treatment, a known treatnent for preventing
agigregatinsradtoletn resins,coeshemyosetipres fresired sueh as phenol
order to 20 suppress the coagul ati on between particles
tesinsg bpaky ngesims, durisagurdted ngsteor rabirey, dmgangksins and
Subsequent |y, dehydrating and dryi ng operations are
vwlaimdeasiaccor di ng to conventi onal nethods. Thus

coagul ated latex particles of the present invention

can be recovered in a powder form 25 In the process

for producing coagul ated | atex particles of the

present invention, if necBXMPLESIditives such as an
antioxidant, a heat stabilizer, an ultraviolet

" absorber, &hgi gwesent dnventipst avillc negente 3fescribed in further

detail on the basis of examples, but the present invention is not limited
to these examples. |
(Measurement of polymer softening temperature)

A dialysis tube knotted with one end (Spectra Biotech
Membrane/manufactured by Funakoshi Co., Ltd., pore 1.1,
MWCO8000, 16 mmj) is charged with 15 g of a polymer latex, and
knotted with the other énd so as to be in a sausagé form, the tube was

immersed in 3,000 g of a 3 % by weight-calcium chloride aqueous

solution having a liquid temperature of 1°C for 8 hours to completely

terminate coagulation, and a coagulated article in the tube shape is
obtained. A heat treatment is carried out on the coagulated article
obtained herein by immersing in water having a temperature increased

by each 5°C from 5°C to 60°C for 10 minutes. The tube coagulated
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-and ol efin resins, ernns

‘resins, urea-r

and a lubricant can be suitably added in arbitrary
steps in the production process of the present
invention, for exanple, a polymer [|atex or an aqueous
suspensi on of coagul ated latex particles after

term nating the coagul ati on gperation. 5 Coagul at ed

| atex particles produced by tte present invention can
exert excellent effects when used as an i npact

LA3L %E%ﬁﬁg%xll%fgg'tféa%h @m% '\Qé d 8r1easéﬂ1§05:(?q‘o?512 hours -

V|ny resi ns acry IC rest ns

#ES Bt &?r&%\?éc%cfr?%! T t@”bg%&ea%bnv%atel‘%t'lq{eh&ﬁ?ﬂe? content

I'ng resins suc
[ urated ester

Pt “éif%f“%%%‘”fr%lé@aﬁﬁél EXANPLES The

present invention will now be descrlbed in further 15

detail on the basis of exanples, but the present

| NV ephteRedriteARY%) i=Tj(tad - Wo) Fheg s @@@mbaaauon 1)

(Measurenent of polymer softéning tenperature) A

di al ysis tube knotted with one end (Spectra Biotech

Menbrane/ manuf actured by Funakoshi Co., Ltd., pore

Whireir? W AMERER ts khenwki dg}St shen@edbe dd‘aglﬁaﬂacpﬁrﬂcle before
pol yner | atex, and knotted wth the other end so as to

- 8eying andaWhgepresentd et haof iHeenbedcodgda008 article

g of a 3 % by wei ght-cal ci um chl ori de aqueous
aftentdrgingaxyndg aehppradutesperaiol ehofwdierf @ni@nidyrst least
to conpletely term nate coagul ation, and a coagul at ed

ar%i loy evéight hewtn bhashidpe wiete? Tonlti¢at befbrefhéwidhg is assumed
treatment is carried out on the coagulated article
abbaithedpdlynedmsdiyenimgetesnpgratureat er havi ng a

tenperature increased by each 5C from5C to 60C for

10 mi nut esIn Eylitiohe dongy apegubfing the polymer latex in the

calcium chloride aqueous solution having a liquid temperature of 1°C,
as for the polymer latex having measured the water content lowering
by at least 5 % by weight, the polymer softening point thereof is
assumed to be at most 0°C.
(Measurement of fine powder content)

The particle size distribution of coagulated latex particles

in a suspension prepared in each example and each comparative

- example was measured with a MICROTRAC FRA-SVRSC
“(manufactured by NIKKISO Co., Ltd.). The fine powder content (% by

weight) was determined from the cumulative frequency (%) of particles
having a volume-average particle size of less than 10 pm.
(Measurement of coarse particle content)

A suspen_sion (1,000 g) (solid content: about 10 % by
weight) containing coagulated latex particles prepared in each example

and each comparative example was subjected to suction filtration with
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articles obtained at each fen‘perature were dried at

100C for 12 hours in a hot air convection dryer to

evaporate water. The water content was determ ned by

the following (equation 1): 5 Water content (%9 = [(W

- W)/ Wa] x 100 (equation 1) wherein WA represents the

wei ght of the tube coagul ateP%rticle before drying

and Wb represents the wei ght of the tube coagul at ed

tLCls ft i n I I t [
A e gt B dRRRGRE B Bl Foidifed and
o h LNQ: i

LRoal Sorpomienl RELECSanEIF Ml SoBRUTRY B 18 Hhfborae
| a4~ -nal r ' : ' bl o i e

5808 SHhBChDALRG MR LARBAL g B YAOL fBmeon

grvkor 14 ceﬂymfg{iglééo%ghﬂqv(g@: g{;:?ggﬁ)g ?%ﬁfgrmine’d by

content |owering y at | east [
' h.nt thereof is assunmed to be at

Er)rfg‘lé%Mﬂgéc ( %ﬁdﬁg)rrrg%? of fine powder content) The
particle size distribution of coagul ated | atex
particles in a suspension prepared in each exanple
and (ea6Re GAUMRIALbM fen 2P6E X G WL $ #'ﬁﬂgﬁ Leth tBgdation 2
M CROTRAC FRA- SVRSC (maﬁu?agtmglr Z{Jlmgy NI K rSO Co. ,( 1 )
Ltd.). The fine powder content (% by weight) was
determined fromthe cumul ative frequency (% of
PicrEl 81 Rpresehis et Uhsighy aifadf: Baidd phetiSlegerédhaining on
| ess than 10 m (Measurenent of coarse particle
tontieninestb s vausn@ "ForeirkseA0s ghe (Woikkhd ofotHeedtied particles
about 10 % by weight) containing coagul ated | at ex
passingd dsropiggpeied 6-mesdchieoxanpl e  and each
conparative exanple was subjected to suction
{Rédovet aatevof bodgulateddapex photicleSyibsequent |y, the
dehydrated resin was recovered and

As for coagulated latex particles prepared in each example

and each comparative example, a recovery rate of the coagulated latex

particles (%) was determined from the cumulative frequency (%) of

.particles having a diameter of less than 10 pm (fine powder content %

by weight) measured with a MICROTRAC FRA-SVRSC (manufactured
by NIKKISO Co., Ltd.} and the weight of the dried particles remaining
on the 16-mesh sieve obtained by classifying the dried particles with a
16-mesh sieve (coarse particle content % by weight), by the following

(equation 3):

" Recovery rate (% by weight) = 100 - Fine powder content (% by

weight) — Coarse particle content (% by weight) (equation 3)

(Preparation of polymer latex A) .

Deionized water (130 parts by weight) and sodium lauryl
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dried at 50C for 24 hours in a hot air convection
dryer to evaporate water. The resulting dried
particles were classified with a 16-nmesh sieve. The

~coarse particle content (% by wei ght) was determn ned

by 5 the follow ng (equation _2): Coarse particle _
content [(W)/ (W + W2)] x 100 (‘equation 2) wherein W
1 represents the weight of the dried particles

AR D s 0 e B 0 0 LR By
SRS Yo ECR S AL, SLOCRIBHALRLCA SR iy 1 o

j a ; r-ahi I foe
HcSAH AR 0 SRS OPA LN ER By i, and
{178 M@sne! &y mtéaogbtseneuwkﬁt 5MErih eﬂ&'eﬁcﬁilﬁ)ﬁen flow.
of particles having a dianeter of |ess than 10 m (frne
panderueanyeR niktve %'&Eﬂy)l pteethetb frfh ferVhIdOFEREred to
FRA- SVRSC (nanufactured by NKKISO Co., Ltd.) and the

HE It ﬁps_ e sdby kiRt ARl S umemrR! Y debpedBxide (0.02 parts by
16-nesh sieve obtai ned 'by classifying the dried

RRidht}| aaswifed. a Rftet610BSAIMIRES ACARked BONiti6he containing
content % by weight), by the fol [ owi ng (equation 3):
fepreny dth%&de‘iﬁ@Miﬂéte@h&écétal@qo-.O Fi -t oyl &Weigh?, ferrous
content (% by weight) - Coarse particle content (% by
velfgtd hepesiupdrar ()2 FartPrigparaghgn asld atitel watex5 parts
A) Deionized water (130 parts by weight) and sodi um
baursieht); 3nd swidiatre f¢nmAkEpatd sulfpxwkitgh0)2 weires figdweight)
in a glass reactor equipped wth a thernoneter, a

- sere fed., Afteefthexresoitiagsaixtiae wakettirted far Inhbnegammixture

gas, and a unit for adding a nononmer and an
eomtahinerBAaf®8.0 parts by weight), allyl methacrylate {(hereinafter

also referred to as AMA) (0.5 parts by weight), and cumene
hydroperoxide (0.01 parts by weight) was added dropwise to the

mixture over a period of 5 hours. Furthermore, during the addition of

‘the mixture, an aqueous solution of 5 % by weight sodium lauryl

sulfate, the aqueous solution containing 1 part by weight of sodium

lauryl sulfate, was continuously added over a period of 4 hours. After

the mixture was added, stirring was continued for 1.5 hours to prepare

a crosslinked acrylic rubber polymer. A mixture containing methyl

methacrylate (hereinafter also referred to as MMA) (8.0 parts by weight)

and cumene hydroperoxide (0.01 parts by weight), which serve as

- monomeric 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
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the m xture was heated to 50C wth stirring.in a
nitrogen flow. 5 Subsequently, a m xture of butyl
acrylate (hereinafter also referred to as BA) (8.5
parts by wei ght) and cunene hydroperoxide (0.02 parts
by weight) was fed. After 1%6rri nutes, a m xed
solution containing disodiu )

et hyl enedi am netetraacetate (0.01 parts by wei ght),

T R e
ff)@lg‘ﬂéﬁ'@ Rydie Soth e )drat® of @ w{%gﬁts tRY¥ S\B?féi’gh% te¥b&rature of
ed. I tur e or

After the resulting m WAs Stirr

RUpolyan st K QSGQHWQbP&o%d(%- O parts by weight),
al 1yl “methacryTate {hereinafter also referred to as

af&iénggrﬂoqyﬁ%rvygt&bm, and cunmene hydroperoxi de
(0.01 parts by weight) was added dropwi se to the 15
i xture ovBkichiped iwatdf (FBHMQHEs B dERAPRAd dU8IDa lauryl
the addition of the mxture, an adqueous solution of 5
Salfxtengd QA3 3RaEtdMY atight) serbafed it e AE8e AR ctor eq]uipped
solution containing 1 part by weight of sodium |aury

withf af echetdatoraetdr, ndousiyeradgedeBMRI coanfenked @h 4nlet for a
hours. After the m xture was added, stirring was

sindgengdsf ahdla umnubs dddipkepanendther £1dssh iehkalbifier, and
acrylic rubber polymer. A mxture containing nethyl

thet hadrtyirat evashérezitedf ter S@FGowith estindng oirasa MRrogen flow.
(8.0 parts by weight) and cunene hydroperoxide (0.01
Pabteqbynilg] ghtmixttriec bf SBAV48&E panmtnobgr ineiglatypanenicsimene
used for graft polynerization, was continuously added
hypdtdmeroxods (0 1k dbads yby cweighiprwas| feder Afte 50D 2minutes, a
over a period of 30 mnutes. After the addition,
minethsohhtidnopeniminteg ddsddipentathyjevaslightinetetsraaddizde (0.01
and stirring was continued for 1 hour to conplete

partgneyi Watg%ah. fermons sulfety mptabydratex0L hpartsdon weight),
vol ume-average particle size of 0.175 mand a _

il y istilted ovatere dat partofbyoveighy);wenghtsoditm formaldehyde
sof teni ng tenperature of _

sulfoxylate (0.2 parts by weight) were fed. After the resulting mixture

was stirred for 1 hour, a mixture containing BA (89.0 parts by weight),
AMA (0.5 parts by weight), and cumene hydroperoxide (0.01 parts by
weight) was added dropwise to the mixture over a period of 5 hours.
Furthermore, during the addition of the mb;tﬁre, an agueous solution
of 5 % by weight sodium lauryl sulfate, the aqueous solution
containing 1 part by weight of sodium Iaui'yl sulfate, was continuously
added over a period of 4 hours. After the mixture was added, stirring
was continued for 1.5 hours to prepare a croéslinked acrylic rubber
polymer. A mixture containing MMA (2.0 parts bjr Weight) and
cumene hydroperoxide (0.01 parts by weight), which serve as

monomeric components used for graft polymerization, was

~ continuously added to the crosslinked acrylic rubber polymer at 50°C
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t he pol yner being 25C, was prepared. (Preparation of

pol ynmer latex B) 5 Deionized water (130 parts by

wei ght) and sodium |l auryl sulfate (0.043 parts by

wei ght) were fed in a glass reactor equipped wth a

thernoneter, a stirrer, a ref] ux condenser, an inlet

for a nitrogen gas, and aum’t for addi ng a nononer

and an ermul sifier, and " the m xture was heated to 50C

Q%élh 3t i é%h@% (gf aSW U %{/ﬁegl OW. f\;tg;an q Cuq%ﬁﬁhéﬂn, cumene

m Xt ure 5 pari \NEIg

n%‘&fé}fr@’b%ﬂ@ rr(i ML P F@[ F)on c i g Bia)s V%fdé(fdané‘f frritl was

nut'es |n|ng odi u

Séﬂbihﬁﬁadfcﬁmlnﬂoﬁrr fEC&A ii) ngv p@ﬁ%&ﬁoﬁy "’“Pl‘lﬁ U polymer

ferrous sul fate heptahydrat arts by wei ght

E&QdeSHeﬂvllﬁg Way§hrhe- SHRirhge biéai‘\ﬁélghtsize %TdOSP% UHin and a
f or mal dehyde™ 15 sul foxylate™ (0.2 parts by weight) were

ESErméflE olidheok &g &1l 49 o,magt weg%hﬂ/vaﬁesgdfférﬁﬁ ftSé‘i‘n erature of
our, a mxture containing BA 0 parts by weigh

bRrhePBEirsg BY MB500Y,; wald 1@?@8& hydr oper oxi de
Blgggrts br)i;g wei ght) was agb dropwi se to the

(Prlépblf@u@iﬁffpa)lpﬁ{drth@icf) hours. Furthernore, during
the addition of the m xture, an aqueous sol ution 20 of

% by wei Dbiorsiged Uvdteer YROSUIgaate, byheragieRusodium soap
soI ution containing 1 part by weight of sodiumlauryl

- prddate] fvmn beef itallows|y padsds, exdpht), dertoads gliifhte (0.002

hours. After the m xture was added, stirring was

pariisi oy eckiflot), fisodionn sthelgreeiiandnatatrassdtiank ¢d.005 parts by
acrylic rubber polyner. A m xture containing MMA (2.0
paighet) bytnipoigissjuand phbsphmte e (0yHr ppetoxibge §0ight), sodium
parts by weight), which serve as nononeric conponents

iz iehyde afulfgol e (0 2apacts byaseightht butadishy @ddpdrts by

to the crosslinked acrylic rubber polynmer at 50C 37

weightd, peniredeof (28D mpamts edy Afesght) he aaddi tiisnpropylbenzene
ﬁ;ggggeroxide (0.1 parts by weight) were fed in a pressure-resistant
polymerization container equipped with a stirrer, and polymerized was
performed at 40°C for 15 hours. Thus, a rubber latex with a rate of
polymerization conversion of 99 % was prepared. The resulting
rubber latex (278 parts by weight) (poljrmefic solid content: 92 parts by
weight), water (25 parts by weight), sodium soap produced from beef
tallow (0.2 parts by weight), ferrous sulfate (0.002 parts by weight),

disodium ethylenediaminetetraacetate (0.004 parts by weight), sodium

formaldehyde sulfoxylate (0.1 parts by weight), methyl methacrylate

- (4.0 parts by weight), and styrene (4.0 parts by weight) were fed in a

polymerization container equipped 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 99 % and a polymeric solid content of

32 % by weight, the softening temperature of the polymer being at
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hydr operoxi de (0.1 parts by weight) was added and

stirring was continued for 1 hour to conplete

pol ymeri zation. Thus, a polynmer |atex B having a

vol unme- average particle size of 0.175 mand a 5

pol ymeric solid content of 4%8%)by wei ght, the

softening tenperature of the&“polyner being at nost

0C, was prepared. (Preparation of polyner |atex C)
i®Mo g%ﬁf parts by weight), sodium soap

%?%%S%g§q$¥%h$%%e ‘allow (2 parts by weight), ferrous

sulfate (0.002 10 parts by weight), disodium

et hyl enedi am netetraacetate (0.005 parts by weight),

tripotassi um phosphate (Ga2aRasiis by wei ght), sodi um

formal dehyde sul foxylate (0.2 parts by weight), _

but adi ene 188 &?iﬂffhferbbéte%@l Ay meiy 588 EAPeRal tl@i)biéarts by

wei ght), and sopropyl benZzene hydroperoxide (0

WRIdHY) RYadV8bekyod WY 8réSidtd BashPRAESSI 8-V2ahed-abtrdde droplet

polymeri zation contai ner equi pped with a stirrer, and

§igk WTEZ0G @6 MBSo apeylinafedl abpaddohatm@aldmmdiesof 60 cm

a rubber [atex with a rate o pol ymeri zati on

wixhy ar spieal Movdy e Ve mepaleg dvhidie is ems bf NEressubbeaiozzles.
| atex (278 parts by weight) (polyneric solid content:
A2ngeplé¢ lidpheteriofl0.b, matweas (Bedoantisthy speaghie) pressure was
sodi um soap produced from beef 20 tallow (0.2 parts by

81 dfpt/em. erTloeisssualyf stes pPRrid@thdquhrdtsabyeighitgbf b, m from the
di sodi um et hyl enedi am net etraacetate (0.004 parts by
ligughigvel asodherbotitonmaf dedydwesul f oxyl ate (0.1 parts

by weight), nmethyl methacrylate (4.0 parts by

wei ght ), afttbeysane tirhe) spregsebysvailghion ofceldiad ichloride

‘a_polynerization container equipped with a stirrer,

wiith potommritzationast 36 Yy ovarglt ats @0akuladt kg sprayed as
Thus, a polyner latex Cwith a rate of polynerization
dooplets ieanhohashm@maddoplep digermfi @ 1std i 10 ¢ontwesingosd two-fluid
32 % by weight, the softening tenperature of the
pgzglﬁgwhﬂ@it%g aguggus 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. At the same time, an
aqueous solution of sodium lauryl sulfate (EMAL 2F Needle:
manufactured by Kao Corporation) with a concentration of 3 % by
weight as a diSpersant sprayed in the gas-phase was sprayed as
droplets each having a drqplet size of 0.1 to 10 pm using a two-fluid
nozzle while the agueous solution was mixed with air so that the solid
content of sodium lauryl sulfate was 0.2 part by weight relative to 100
parts by weight of the polymeric solid content. Further, water of being
40°C is continuously fallen down along with the inside wall of a tower
from the top of the tower so as to be about 750 parts by weight relative
to 100 parts by weight of the polymeric solid content, and the agueous

solution of sodium lauryl sulfate with a concentration of 3.0 % by



10

15

20

25

nost 0C, was prepared. EXAMPLE 1 The pol ynmer |atex A
(polyneric solid content: 100 parts by 5 weight) was
sprayed as dropl ets each having a vol une-average-
droplet size of 200 minto a cylindrical apparatus
having a dianmeter of 60 cm wth a spiral flowtype
cone nozzle, which is one of % essure nozzles. A
nozzl e di ameter of 0.6 mmwas used and the spraying

REFG: &5 Bp v e ong i ulh Tavy off rf%ﬁléﬂ‘é‘%??%nfo that
flc L0 Whlienfl of B RA0P LG A0AGUGRS 58] WLEPT P Tweight

cal cl um cnl orl a Cco

LR B FRAR L el RS PR OB B

o whi ¢ - : . :
So that thoiganre feEREs WlHaNBRHE it coheflibted latex

. . : Lot
RSS9, Sllyf S Gete A0 BOELS MU ae e
BAUBRY SofS Bh & RO a 8@ U H ”é%ﬁé’éﬁig §xﬂ§ﬁgé{:§‘xoflEyﬁLth%Fcoagulated
Needl e:  manufactured by Kao Corporation) with a

8¢ ephFa¢le8Nhakirks %4 Woly Wil 9O sdIfd acsH P8’ $AHbout 10 % by
sprayed i n the gas-phase was sprayed as 20 droplets

fREhth NG RatmEP! eiAtStESt Hm, la tRmPerAtUSENSS dhe aqueous
two-fluid nozzle while the aqueous sol ution was m xe

WhEPeddionS th@retdifirfotddlk wonuenrt, of sodium lauryl

sulfate was 0.2 part by weight relative to 100 parts

by wei ght ah thgueehymebletisal idd GithesfumFusdligitate with a
wat er of being 40C is continuously fallen down al ong
vohdetrations odeS Wal by obepHtowers dBdkdor tthe taulehgt Bgueous
tower so as to be about 750 parts by weight relative
solulih peff tceapyilaidgiatef patiqles ysertitatsahed sohdt edhient of
and the aqueous solution of sodiumlauryl sulfate
pbtadssinno pedntitatel omsol .B.ghrto by WB&ight relative to 100 parts by

weight of the polymeric solid content. After performing a treatment of

~ preventing fusion of coagulated latex particles, the mixture was heated

at 70°C with stirring to perform a heat treatment. Subsequently, the

mixture was dehydrated and dried (50°C x 12 hours) to recover the

- coagulated latex particles.

EXAMPLE 2
The process was performed as in Example 1 except that
the polymer latex B was used, and a temperature of the fallen water

was 30°C.

EXAMPLE 3
The process was performed as in Example 1 except that a

mixed latex prepared by adding an aqueous solution of sodium alginate
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wei ght as a dispersant is continuously fed to the
fallen water so that the solid content of sodi um

| auryl sulfate was 0.4 part by weight relative to 100
parts by weight of the polyneric solid content. The

| at ex droplets dropped into the tower (coagul ated
latex 5 particles) as well- a¥®fallen water were fed
in areceiving tank at the bottom of the tower, and

AL pARERSLA O K S8R0 B i g ggucons
%@)Rﬁﬁ%&ﬁéggési SPph8! H‘le-ga-éqlm%%%ﬁretd' WHth % tE?-ar{gg[a \?\\}aigégmeter)

ueou suspenston 1 n receil ving

406, 4°:Acamam S8 4150% O POLASE U BALTLARBer tate
[y UL, GRS B SR 50 che Bt conten

Ef/‘ls%\kl\ilté i ta‘ﬁ%@é‘te%&@%.‘ﬁpﬁdﬁé Jﬁ%%ﬁ?iﬁé‘?aﬁi@? tltg?m@r barts by

the pol yneric sol ntent. Al
' - f event, i Q3
LY B M A BRI B R RACUB WAL Y Wil e ot

ARGHMES Brast hEEH B9 EPrHANEOT M @ heat treat ment.
Subsequently, the mXture was dehydrated and dri ed

(50C x 12 hours) to recover the coagul ated | atex
particles. 20 EXAMPLE 2 The process was perfornmed as

in Exanpl e 1 except that gxhaippkyarer | atex B was
used, and a tenperature of the fallen water was 30C

25 EXAMPLETBeThfod¥secRas pefoirtetlofsmns BaipléE®meRteptlthat a
except that a mxed |atex prepared by addi ng an

agueduatso puéparedby seiting ah gigiriorsdéblutWrgof e¥dhim alginate
manuf actured by Kim ca Corporation) (having an aqueous

(Algitex LL, manufactured by Kimica Corporation) (having an agueous
solution viscosity of 120 m-Pa's measured with a B-type viscometer)
with a concentration of 1.5 % by weight to the polymer latex B
(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, and uniformly stirring the whole

mixture was used for spraying.

EXAMPLE 5
The process was performed as in Example 4 except that
a partially-saponified polyvinyl alcohol (KH-17: manufactured by The
Nippon Synthetic Chemical Industry Co., Ltd.) in place of sodium
lauryl sulfate was used as a dispersant for spraying and adding fallen

water.
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~ (Algitex LL, manufactured by Kim ca Corpor

solution viscosity of 120 nPas neasured with a B-type
visconeter) wth a concentration of 1.5 % by wei ght
to the polyner latex A (polyneric solid content: 100
parts by weight) so that the solid content 5 of sodium

‘alginate was 0.4 parts by weight relative to 100 parts

by - wei ght of the polyneric solid content, and

uniformy stirring the whole m xture was used for

sprayi ng. EXAMPLE 4 10 Thexpiasgsg was perforned as in
Exanpl e 2 except that a m xed [atex prepared by

addi ng an Afguegifecitd UsbRITIGH _%@%Hm@nglélg&?%tg) (Algitex LL,
frl2aiti fag tare B Obe AN 180 igtaVios§ Oﬁia\tﬁn%faﬂzgqﬁgaﬁs solution
measured with a B-type viSconeter) wth a

¢ienesityref 1100 Gh-Fa-§ s MBHOREH G tHayBel VidBbnlAEAX with a
B 15 (polyneric solid content: 100 parts by weight) 'so
tdrateritratisnl bfl ICBNYEBy wafighpdianaAldidad e pobyther latex B
parts by weight relative to 100 parts by weight of
(dodymetriomsslid conltedt:COOO giints adweigH9rsal thet Hd EBBd content
the whole mxture was used for spraying. 20 EXAMPLE 5
dheogihnmeaiginase peas d).Aegaats by weagnl eclhtbrcept 100 abarts by
a partially-saponified polyvinyl alcohol (KH 17:

waiglftact thedbdlynikric shiippoontytit, heid @ Ghiestickitex prepared by
I ndustry Co., Ltd.) in place of sodium lauryl sulfate
waorsdy skrmngi tperwhole forixepreayay spraiyaddinga cylindrical
fallen 25 water. 41 - EXAMPLE 6 An aqueous sol ution
gpravdigmariga didmieger eof 60, cromanud dotighedbfb$ m from the
Ki mi ca Corporation) (having an agueous sol ution

Kagisbiive) agf thepbottPas afetisutedenianiad at Bheygpraying pressure of
vi sconeter) with a

3.7 kg/cm? by using a spiral flow-type cone nozzle, which is one of
pressure nozzles, having a nozzle diameter of 0.6 mm so that droplets
each has a volume-average droplet size of 200 pm.

At the same time, an aqueous solution of calcium chloride
with a concentration of 30 % by weight as a coagulant was sprayed as
droplets each having a droplet size of 0.1 to 10 pm using a two-fluid

nozzle while the aqueous solution was mixed with air so that the solid

content of calcium chloride was 5 to 15 parts by weight relative to 100

Iparts by weight of the polymeric solid content. In addition, an

aqueous solution of sodium lauryl sulfate with a concentration of 3 %

by weight as a dispersant sprayed in the gas-phase was sprayed as

droplets each having a droplet size of 0.1 to 10 um using a two-fluid
nozzle while the aqueous solution was mixed with aii' so that the solid
content of sodium lauryl sulfate was 0.2 part by weight relative to 100
parts by weight of the polymeric solid content. Further, water of being

30°C is continuously fallen down along with the inside wall of a tower
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. droplets each

5 concentration of 1.5 % by weight was added to the
pol yner latex B (polyneric solid content: 100 parts
by weight) so that the solid content of sodium
al ginate was 0.4 parts by weight relative to 100 parts
by weight of the polyneric s%i d content, and a m xed .
| atex prepared by wuniformy irring the whole
m xture was sprayed in a cylindrical 10 apparatus
. . " . 5 _
PR PP R E 8o 80 A e R e 0 b T MR Felative

$671800 BAry BYSHEBHR of §167P§ﬂ/1ﬁ5‘1?1c %liﬁéé}gte%ts B Plhe aqueous

fl ow-type cohe nozzle, wh IS one o ressure

@@ﬁ}di@ﬁaof%\&iﬁﬁ}q 2 RAZ ST AR LR ébfngrgggfa[%ﬁ _%ftéﬂ@@ by weight

as a vol unme-aver age et size o

480 RisPérsAhtliBorARub118Es fRMAUNE e U aerdld, Phat the solid
calciumchloride wth a ¢oncentration of 30 % by

- oBhedit 85 sBdROAIMhAN s\BftERVAY €02 3sart WP RIEERL %élf%rﬂive to 100

having a droplet size of 0.1 to 10 musi'ng a two-fluid

 pared byWhtikht diehaqusiousersObBliloreat.M xed with air

so that the solid content of calciumchloride was 5

to 15 part Shigylatex ghopletsadiotHdDinto0thOtdaet fedibulated latex
wei ght of the polyneric solid content. In addition, an
pautolss) sod wdlbmsofaltdadiwmdraweye fBdl innte riddifirde tank at the
concentration of 3 % by weight as a dispersant

bptamdof mhehivvgas - phdsanwaguepnayedspen sidhopl efts Q@qulated
havi ng ‘a droplet size of 0.1 to 10 musing a two-fl ui

kozz| pavticles hiawimg)ueopslysnériti solidasomiexedoidthowi r10 % by
so that the solid 25 content of sodiumlauryl sulfate
wesglot avamrabtaynedi giitt thhattive, ta Eefpepeire bf the aqueous
wei ght of the polyneric solid content. Further, water
stispehapn Bothe secoining tanklwas 80°En down al ong with

the inside wall of a tower - 42 fromthe top of the

tower so admnt caffecabsutsordtioparafs potameilght palmaitate with a
to 100 parts by weight of the polynmeric solid content, _
sRacehadipieolisS “%Gobit wetghdf wesdaddetaty hesmsultiong aqueous

W th a concentration of 3 % by wei ght
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. After performing a treatment of _

preventing fusion of coagulated latex particles, the mixture was heated

~at 70°C with stirring to perform a heat treatment. Subsequently, the

mixture was dehydrated and dried (50°C x 12 hours) to recover the

coagulated latex particles.

EXAMPLE 7 -
The process was performed as in Example 6 except that a
partially-saponified polyvihyl alcohol (KH-17: manufactured by The
Nippon Synthetic Chemical Industry Co., Ltd.) in place of sodium

lauryl sulfate was used as a dispersant for spraying and adding fallen
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as a dispersant is continuously fed to the fallen

water so that the solid 5 content of sodium /|l auryl

sulfate was 0.2 part by weight relative to 100 parts

by wei ght of the polyneric solid content. The | atex

dropl ets dropped into the [ow&r_(coagulated | at ex
particles) as well as fallen water were fed in a

receiving tank at the bottomof the tower, and an

*degous suspensi on of the coagul ated 10 | atex

particles having a polynmeric solid content of about 10

% by weight was obtained. At that tinme, a tenperature

of the aqueous suspension in the receiving tank was

30C. An aqueous sol uti on mEARNEIESSR umpalmtate with a
concentration of 5 % by weight was added to the

resul ting BHEgNEResd wadlgdrictingd 60RO W aififld 8t &cept that a
particles so that the solid content of potassium
pattiallyisapoasfidd OppBitindly aledigslt éKel—aVi: Vehdroufh@lu sl tisy The
by weight of the polyneric solid content. After

Nipppan nEywgtizetic e@hearicadfIindusemenCoNgLtdgi on place of sodium
coagul ated | atex particles, the m xture was heated at
IZacylvistbfase iwas ngsedoapedt disperaahedbr tspayimpntand adding fallen

- Subsequently, the 20 m xture was dehydrated and dri ed

velT, ani@ theufesding aewousr théreof (aaguhat ed bataided) is eaéh
particles. EXAMPLE 7 The process was perforned as. in
ExXinphetsobesomghtt hat a 25 partial |l y-saponified
pol yvinyl al cohol .(KH 17: manufactured by The N ppon
Synthetic Chem cal Industry Co., Ltd.) in place of
sodium |auryl sulfate was used as a dispersant for
sprayi ng and addi ng fal | é2XAMPLE 9at er. EXAVPLE 8 The .
process was performed as in Exanple 6 except that a

The process was performed as in Example 4 except that an
aqueous solution of hydroxypropylmethyl cellulose (60SH-4000,
manufactured by Shin-Etsu Chemical Co., Ltd.) (having an aqueous
solution viscosity of 4,000 m'Pa's measured with a B-type viscometer)
with a concentration of 2.0 % by weight was added in place of adding
the aqueous solution of sodium alginate so that the solid content of
hydroxypropylmethyl cellulose was 0.4 parts by weight relative to 100

parts by weight of the polymeric solid content.

EXAMPLE 10
The process was performed as in Example 4 except that
sodium alginate was added so that the amount was 0.1 parts by weight

relative to 100 parts by weight of the polymeric solid content.

EXAMPLE 11

The process was. performed as in Example 4 except that
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5 partially-saponified polyvinyl alcohol (KH 17:

manuf actured by The. N ppon Synthetic Chem ca

I ndustry Co., Ltd.) in place of sodium lauryl sulfate
was used as a dispersant for spraying and addi ng
fallen water, and the feedig&kannunt t her eof (anount
to be added) is each 0.05 7P s by weight. 10 EXAMPLE
9 The process was performed as in Exanple 4 except

¥ boPos? B8 P88 Uofhinur act ur ec by Shin- Bt su

.Chem cal Co., Ltd.) (having an aqueous 15 sol ution

vi scosity of 4,000 nPas neasured with a B-type
vi sconeter) wth a conc o j lﬁf 2.0 % by wei ght
was added in place of adding e aqueous sol ution of

di | gipat h t '
hydr oxypr obe rEr oo P Pl G Mihple 4 except that
ég{ili{ﬁ V@oHQc%ﬂ%nz@ﬁEEﬁlﬂﬂMa\i%'( OPELERE ROy 'H-iéhglfactuéed‘ by

content. 20 EXAVPLE e process was perforne

Raol CIERIRLENT BX AR B&Ia‘sodﬁ%?i YL 0istdt8e VRS sadded as a

so that "the anmount 'was 0.1 parts by weight relative
HRpERa RRESS sBYayRiotitid HddiAg fRNEMRBAte:. SOl i d content.
25 plE%(Al\/PLE 119Th%ﬁpr ocess vvag performed as in Exanple
4 except that 44 - the polyner |atex C was used.
EXAMPLE 12 The process was perfornmed as in Exanple 4

~except that EXAMPLE 13

The process was performed as in Example 4 except that
sodium dioctyl sulfosuccinate (PELEX OT-P manufactured by Kao
Corporation) in place of sodium lauryl sulfate was used as a dispersant

for spraying and adding fallen water.

COMPARATIVE EXAMPLE 1
The process was performed as in Example 4 except that
spraying a dispersant was not performed, and sodium lauryl sulfate
was fed into fallen water in an amount of .0.6 parts by weight relatiﬁre to

100 parts by weight of the polymeric solid content.

COMPARATIVE EXAMPLE 2

The process was performed as in Example 1 except that

- sodium alginate was not used.

Table 1 shows granulating conditions of coagulated latex
particles (kind of a latex, polymer softening temperature, kind of a
dispersaht and amount thereof to be added, kind of a water-soluble

polymer compound having physical gel-forming property (physical-gel)



5 sodi um dodecyl benzenesul f onate (NEOPELEX G 15

manuf actured by Kao Corporation) in place of sodium

| auryl sulfate was used as a dispersant for spraying
and adding fallen water. EXANPLE 13 10 The process was
performed as in Exanple 4 except that sodi um dioctyl
sul fosucci nate -( PELEX OT- P'na factured by Kao
Corporation) in place of sodiumlauryl sulfate was

oo BT L S et e

'?SBI O oFs e@aﬁ?&?’gghere r}.ﬁ? 1&}{41 gtld}e Sl%%I ac%errn ontent coarse

dlspersa was not perfor

%HHl@l‘éecoﬂ‘@it;?ﬂ I\V%g}L %g&‘ %g—% %g&%t%ﬁqggéﬁ B%.}'Igcl%s

the polyneric SO|Id content. 20 CONPARATIVE EXANPLE 2
The process was performed as in Exanple 1 except that
sodi um al ginate was not used. Table 1 shows

granul ating conditions of coagul ated latex 25
particles (kind of a |latex, polynmer softening
tenperature, kind of a dispersant and anmount thereof
to be added, kind of a water-soluble polynmer conmpound
havi ng physical gel-form ng property (physical-gel) 45
and anount thereof to be -added, and granul ati ng
tenperature), and Table 2 shows evaluation results of -
the fine powder content, coarse particle content, and
recovery rate of the coagulated | atex particles. 46

bn a) - -
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UbA ..yit 49 y00000OO0O0O0O0O00O0O0OO0O ONN
W WWWWWWWWWWWWWU U 48 It is cleared
fromthe respective Exanpl es and Conparative Exanple
1 that the generated coarse particles content can be
reduced at the extrenely high |evel by spraying a

di spersant in an aerosol fortf at granulating. It is
al so cleared fromthe conpari son 5 between Exanples 1

Lo 2 and Egample Gehfed RSk | WhOOHSR LA KESmpes and

content and the fine powdér content Ca efe

L ) | :
OB, Trlft £ U B UIRE GO, B0 Tonten
COTAE SR i EREMI PP SBARLS, ggperoanc i
bRl erdsBPIYR at g%&m@%mg?g 18 i ¥5Ricared 80 Rle comparison

tenperature of at nost OC al so can be recovered as

BEACERIIBhhBI&X 1PRS b £h @ T MhBId 85& & ﬂfatpﬂi’éj@f:%fge particles

coarse particles, having an extrenely high yie

sofientt ARJINMBUL TRe PJoRNmar sbifeht 68Athd ir@ﬂu@éd%{%ﬂtﬁﬁqing a
process of the preSent invention. 15 | NDUSTORI A _

?Egélgrgggie}%{e'r\(p&@@ﬁéﬂi B MAAHE! 120N PRl Ofel-forming
property in a polymer latex, compared with the case where the
water-soluble polymer compound is not used.

It is further shown that a polymer latex having a polymer
softening temperature of at most 0°C also can be recovered as
éoagulated latex particles with less fine powder or cdarse particles,

having an extremely high yield under the moderate temperature

condition by using the process of the present invention.

INDUSTORIAL APPLICABILITY
According to the production method of the present
invention, secondary agglomeration can be suppressed under
temperature conditions at higher than a softening temperature of a
polymer without degradation of qualities originally owned by a polymer,
and the desired coagulated latex particles .can be recovered at

remarkably high yield.
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i nvention, secondary aggl oneration can be suppressed
under tenperature conditions at higher than a
softening tenperature of a 20 pol yner w t hout
degradation of qualities originally owned by a

pol yner, -and the desired coa%ulated | atex particles
can be recovered at remarkafiPy -high yield. - 49 -
CLAIM5 1. A process for produci ng coagul ated | atex
particles conprising: 5 s i or dropping a

polymer latex into a gas-pﬁ%@%hﬂ%ontaining an

inorganic salt and/or an acid, and a dispersant in an
aerosol form and dropping or feeding the droplets of
the polynmey | at ' [ gui d-~pha [{Ni .
di sper sant { 1‘% ?%O#E%&p%gcgsrgu or“qgrégﬁg‘? ir%ggoég%xgt%%rtmles
&ﬁﬁ X ticles according to Gaim1l, wherein the

po gner atex contains a water-sol uble polymer

conpound I%a' V$i . ael-f : D _ ]

3. The pro elgdég?gr B{Sr%ﬁ‘ﬁ%”ﬁ &o g&ﬁ}a{t&gdl a?esrhtoya Fas-phase
i | ' f i Ghalat® St

SRULAAE poP SAOFELNS S AMAPIC ool 1, el Bfersant in an

410 sBPFFR! ahdt ex is at nost 60C. 20 4. The process
for producing coagulated | atex particles according to

any one ofqfdbits dr fééd@m%%%rcﬂdbléfk MO Hhomieb8atex into a
di spersant in an aerosol formin'the gas-phase is 0.01

m%nlppﬁa@ta&_dmmﬂﬁi Atdibgsedran 100 parts by weight of
the polyneric solid content in

2. The process for producing coagulated latex particles
according to Claim 1, wherein the polymer latex contains a

water-soluble polymer compound having a physical gel-forming

property.

3. The process for producing coagulated latex pafticles
according to any one of Claims 1 to 2, wherein the softening

temperature of the polymer in the polymer latex is at most 60°C.

4. The process for producing coagulated latex particles
according to any one of Claims 1 to 3, wherein an amount of the
dispersant in an aerosol form in the gas-phase is 0.01 to 10 parts by
weight based on 100 parts by weight of the polymeric solid content in
the polymer latex, and an amount of a dispersant in the liquid-phase is

0.01 to 10 parts by weight based on 100 parts by weight of the

“polymeric solid content in the polymer latex.



10

15

20

25

the polynmer | atex, and an anmount of a dispersant in
the liquid-phase is 25 0.01 to 10 parts by wei ght
based on 100 parts by weight of the polyneric solid
content in the polynmer latex. - 50 5. The process for
produci ng coagul ated | at ex partlcles according to

Cl aim 4, wherein an amount of°% he di spersant in an
aerosol formin the gas-phase is 0.1 to 5 parts by

VEL 20, e PR ot 5 A RRL BB ey s
%_ﬁﬁf P% CIAf A g%gfé}%?lg : inéegn{oatlrg? Jrafd Célgfsﬁrsant in an

accor di o any on wherein

,g%cg%az:fdw SR (01048 SR Gl Pino an

Q_ﬁl Iﬂf 'an&l@r@l%?)@é/al?ta%ﬁdﬂ?@ | 1(9%5}&%6 Ry ON?' gclpt5701.f)arts by

yneric solfid content 1n yner | atex
Wegty, ocess for producing coagul ated latex particles
according to Claim6, wherein an anount of the
wat er - sol ubl e pol yner 15 conpound is 0.05 to 1.8
parts by weight. 8. The process for producing

coagul at edgl| afgx paAsddss! @S GhBYchxdRYe@NRitEk particles
Clainms 1 to 7, vvhereln t he |spersant is at |east one

- kégskdinbeed e&q‘z r e BoMTNARAL C2PEY YIERyIsdteiACHaN tholpfher latex

anionic 20 surfactant, a nonionic surfactant, an
66mtink0,0 1St f 300 apartsa byC akréi@itC of Uk aaitahlsol b Folymer
i norgani ¢ dispersant. 9. The process for producing

congdhai®hdvihgxa pifyisicdlegel -Reedind poopert@daseBon 100 parts
wherei n the nonionic polynmer surfactant is at 25

- beast¢ighnefkhedslgheatiedofidaorecpaihi thlel yolyapaniateed

pol yvi nyl al cohol, a partially-saponified pol ynethyl

nmet hacryl ate, polyacrylic acid and salts thereof,

nmet hyl cel |l ul ose, hydroxynmethyl cell ul ose,

hydr oxyet hyl The process for producing coagulated latex part1cles
according to Claim 6, wherein an amount of the water-soluble polymer

compound is 0.05 to 1.8 parts by weight.

8. The lprocess for producing coaguléted latex particles
according to any one€ of Claims 1 to 7, wherein the dispersant ié at
least one kind selected from a nonionic polymer surfactant, an anionic
surfactant, a nonionic surfactant, an ampho-ionic surfactant, a

cationic surfactant, and an inorganic dispersant.

9. The process for producing coagulated latex particles
according to Claim 8, wherein the nonionic polymer surfactant is at
least one kind selected from a partially-saponified polyvinyl alcohol, a

partially-saponified polymethyl methacrylate, polyacrylic acid and salts

'thereof, methyl cellulose, hydroxymethyl cellulose, hydroxyethyl
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51 cellul ose, polyal kyl eneoxi de,

pol yvi nyl pyrrolidone, polyvinylimdazole,

pol yacryl am de, and sul fonated pol ystyrene. 10. The
process for producing coagul ated | atex particles 5
according to Caim8, wherein the anionic surfactant
is at |least one kind selected fTom car boxyl at es,
sul fonates, salts of sulfate ester and salts of

b S R
Bt @@ﬂa@@%@% gL e, el

| east one conpound sel ected from hydroxyet hyl net hyl
cel lul ose, hydroxypropyl net hyl cellul ose,

car boxynet pyl /el 144 1§§s Rt focﬂ?& gngoaé‘hﬂiteﬂcleﬁgkgparticles

derivatives, agar, atin, ar rage n, “pectin

décainacty |01§1rﬁ08dvﬂ?éﬂe‘fﬂtﬂh\ée%nu?r ic SRk ﬁ?%§ dOleast one

produci ng coagul ated latex partic accor Ing to any

R @klddtad o bariday1nheay, eéﬁlf&ﬁ@t&ass'a@f@§? sﬁ%&@'e@ﬁer and
0.2 to 20 parts by wei'ght of the |norgan|c salt and

$dles afighdspaitew@t@® to 100 parts by weight of the
pol yneric solid content in the polyner [|atex. 13. The

process for producing coagul ated | atex particles
according to any one of Claims 1 to 12, wherein the

i norgani c $al| tThes prbce@d fbeagtoANEngakbagelL6H erhtek Oparticles
sodiumsalts, potassiumsalts, calciumsalts,

mmgnelsngntcsaims orddl it Olaieald %o 109nwhaldis, ﬂb@rxbafer-soluble
salts, zinc salts, copper salts, potassiumalum and

polymerd eomp@und4having prphesival aeldopthing Neroperty is at least
coagul ated | atex particles according to any one of

@hai neonpouhd, wdeetied t hroaci d hygirakyétadineaahgl cellulose,
hydroxypropylmethyl cellulose, carboxymethyl cellulose, water-soluble
alginic acid derivatives, agar, gelatin, carrageenan, pectin, and

polyacrylic acid derivatives.

12. The process for producing coagulated latex particles
according to any one of Claims 1 to 11, 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 solid content in the polymer

latex.

13. The process for producing coagulated latex particles
according to any one of Claims 1 to 12, wherein the inorganic salt is at

least one salt selected from sodium salts, potassium salts, calcium

salts, magnesium salts, aluminum salts, iron salts, barium salts, zinc

salts, copper salts, potassium alum, and iron alum.
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ki nd of inorganic acids selected from hydrochloric
acid, sulfuric acid, .nitric acid, and phosphoric acid
and/ or at |east one kind of organic 5 acids selected
fromacetic acid and formc acid. 15. The process for
produci ng coagul ated | at ex pag#icles according to
Claim 11, wherein the water-soluble polymer conmpound
havi ng a physi cal gel-forning property is a

wat er - sol ughe ghg cﬁl‘o‘&eggi f&:r %ﬁfﬂé‘%@é}(:bégulét@d Hex particles

process for producing coagul rticles

AE6OF B nFlodidHABaivhe rletd‘ 18h %vﬂél‘éhg 3Hle Gdalik dtSledst one
calciumsalt.” 15 17. The process for producing

RO WidRFghAIE R R beld@8d ﬁ@ﬁp ‘f@'d‘i‘%ﬁl?)x?é"hcﬁ!‘esﬁffurlc acid,
Cains 1 to 16, wherein the polynmer latex sprayed or

diefpedidnbad bhogghoﬁita&@@aﬁ'x otohHMBady ¥RI&ind of organic
droplet size of 50 mto 5 nm 20 18. The process for

pclustlagted Aouh alceticl Atidam@fbiicacidccording to any
one of Clains 1 to 17, wherein the polyner |atex has

-a polyneric solid content of 10 to 55 % by wei ght. 19.
~The process for producing coagul ated | atex particles
25 accor di 4§. tThamyroeess oforChabdBcihg @odgulavedr titex1Barticles

to 10,000 parts by weight of water based on 100 parts
hycmeilggt tooClabm pbd] wiesretn sthle tratepsbbuiblel polyiRer compound
polymer latex is fallen down along with the inside

havingf ph§sica garbaming propdrity st devadryselublatadginic acid
the inorganic salt and/or the acid, and the

desipetivant are sprayed.

16. The process for producing coagulated latex particles

according to Claim 13, wherein the inorganic salt is a calcium salt.

17. The process for producing coagulated latex particles
according to any one of Claims 1 to 16, wherein the polymer latex
sprayed or dropped into the gas-phase has a volume-average droplet

size of S0 pm to 5 mm.

18. The process for producing coagulated latex particles

- according to any one of Claims 1 to 17, wherein the polymer latex has

a polymeric solid content of 10 to 55 % by weight,

19. The process for producing coagulated latex particles

according to any one of Claims 1 to 17, wherein 10 to 10,000 parts by

weight of water based on 100 parts by weight of the polymeric solid

content in the polymer latex is fallen down along with the inside wall of
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a. container to which the polymer latex, the inorganic salt and/or the

acid, and the dispersant are sprayed.



