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1 PROCESS FOR PRODUCI NG POLYMER PARTI CLES W TH | m&@um_§lﬁ?55$sa<§%ND
OF THE I NVENTION [Fiel d of the Invention] Thelpresent inventiqn relates
a process for producing polynmer particles witpEdestintienyupageds p@>waﬁﬁu§Egs

a wat er-absorbent resin having a snall appar- ClaispgCi fba;;egr.%ﬂi.wpﬁw -------
bei ng excellgent in water absorption, gas per b %(s)an de'kiq.'f‘lﬁ’dto aged ...
perneability and al so i t Lepg .,, LE L ps o t'i_an
of the Prior-Art] V\ater?% g%%%egrﬁﬂr%g?gééﬁgc; t\?\nA ﬁae%%" B?ge_g """"

S
applications in the fields of negj 5 ATt ary T 5
food i ndustry and agricul tural tgjc no|r3§“§'%6‘§te”é§, y taki ng advant age of

their capabil- ities of materaggﬁeﬁgﬁﬁgnogngaga?ﬁggﬁgkgﬁtion. I n

particul ar, when the absorbent resins are use sanitary materials, such

as sanitary artigi€sa dEspRsarndberdbapers, etc., a large water absorption
per unit weight and a high absorption rate are required of them The water
absorption depends upwd PhesERlteCyh@bneibHC rd 1k e Hf _tbhearep%'dbe?{dfbtr I'S
considered that, anmong the resins having the sane weight, the smaller the
particle di anetprodicime resiymarongartithesl awgen tdie Spe@dilasushage area
and the higher the water absorption rate.

useful as a water-absorbent resin having a small appar-

ent specific gravity and being excellent in water
absorption, gas permeability and liquid permeability
and also in gél strength after water absorption.
{Description of the Prior Art]

Water-absorbent resins has found a wide wvariety of
applications in the fields of medical service, such as
sanitary materials, food industry and agricultural
technology, etc., by taking advantage of their capabil-
ities of water_absorption and water retention. In
particular, when the absorbent resins are used in
sanitary materials, such as sanitary articles, disposa-
ble diapers, etc., a large water absorption per unit
weight and a high absorption rate are reguired of them.
The water absorption depends upon the molecular struc-
ture of the resin, and it is considered that, among the
resins having the same weight, the smaller the particle
diameter of the resin powder, the larger the specific

surface area and the higher the water absorption rate.
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2 For this reason, various proposals have been nade on the process for
produci ng a wat er-absorbent resin conprising a resin powder having a snal
particle dianmeter and being suitable for a water-absorbent resin. For
exanpl e, Japanese Patent Laid-Open No. 167302/1982 proposes an attenpt to
| nprove the water absorption rate conducting polynerization using a

particul ar surfragt gy ; &s r@ag.bﬁperv%ﬁe%ru%;%%5§él£Orh.a%e ROLY el eggar?n to

provi de a water-absorbent resih po a particle Srze re to 1

to 40 pm Howevgye ﬁ?ﬁ%e@gVfEirZZéigguefintghea"‘@vtaefé?bﬁgggweﬁ?S!rnescﬁxtfses

the formation of curd during wat sorp-- tron, so that no sufficie

water absor pti eRuip¥ s ¢AG he AkkannethudapangseiRet et s %.B.q.' pan MN1e
f absor bent por ous

106902/ 1987 de- scribes a process for producing a“water-absol
pol yner havi ngdpeintstéf 10 i Beiidey t beteabiandsa -high W%Qeé?f-f-éﬁs%‘igfé’r??

area, which conprises preparing an O WO emnmul sion of a nononer an

pol ynmeri zi ng t kesimnoner. In this process, however, the step of prepar- ing

the QWO enmul sion is troubl esone, and the pores of the resultant polyner

are not always int eFemannecaflphiet,h gaglarnéber, psedhat Lo dabeye by bent

resin having a satisfactory initial water absorption rate can
167302/1982 proposes an attempt to improve the water
absorption rate conducting polymerization using a
particular surfactant as a dispersion stabilizer for
the polymerization to provide a water-absorbent resin
powder having a particle size reduced to 1 .to 40 pm.
However, mere pulverization of the water—absorbent
resin causes the formation of curd during water absorp-
tion, so that no sufficient water absorption rate can
be attained.

Japanese Patent Laid-Open No. 106902/1987 de-

scribes a process for producing a water-—-absorbent
porous polymér having pores in the inside thereof and a
high specific surface area, which comprises preparing
an O/W/0 emulsion of a monomer and polymerizing the
monomer. In this process, however, the step of prepar-—
ing the 0/W/0 emulsion is troublesome, and the pores of
the resultant polymer are not always interconnected

with each other, so that no water—absorbent resin

having a satisfactory initial water absorption rate can
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3 be produced. On the other hand, Japanese Patent Lai d-Open No. 200102/ 1986
proposes a process for producing water- absorbent resin particles, which
conprises initiating WO type reverse phase suspension polynerization at O
to 20[err], holding the reaction systemat that tenpera- ture until the
degree of poI yneri zation reaches 30% and raising the tenperature to

conpl ete the ol yreduzaed.tion. It discloses that this process provides

wat er - absorbent resin particles wherein fine particles having a size of 1
to 40 [err] are rebnatkhel wihzasalanhdonilzpateseada t@nterLand-0pen paot.i cl es
have a high void fraction, are porous and have a high water absorption
rate. In th280p024E386 igraposwreasapyoabsse &bt tproduatiy wheer-—

pol ymeri zation tenperature to be in the range of 0 to 20[err] until the
conver si on r eaicdesb&08 reslin imanmergleal f f whikh, dompdsses t dndéonatadhgt he

pol ynmeri zation tenperature by efficiently renoving the heat of poly-
nerizatlonaﬂwé@chyaelGWﬂﬁmﬁﬁHEhdﬁQaSuﬁ@%hsF@hdé&@ymmn§qaﬁkwmsaﬁn§U|table
for the mass production of water-absorbent resin particles. Further, the
process is di&éd@ﬁn?agé’&}éilﬂﬂ ttmﬁ Wa?%l%oﬁi’ﬁﬁeﬂh@tpr%’ét F9mPPF9'because

a large armunt of the %o% 2|ts on gw% rzrgtllégtloenacthaensk IB t he

course of thetPEacHEH RPIELSTIHE | RV r
and raising the temperature to complete the polymeriza-
tion. It discloses that this process provides water-
absorbent resin particles wherein fine particles having
a size of 1 to 40 um are relatively loosely bonded to
each other and the particles have a high void fraction,
are porous and have a high water absorption rate. In
this process, i£ is necessary above all to control the
polymerization temperature to be in the range of 0 to
20°C until the conversion reaches 30%. It is very
difficult, however, to control the polymerization
temperature by efficien;ly removing the heat of poly-
merization at such a low temperature, which renders
this process unsuitable for the mass production of
water—absorbent resin particles. Further, the process
is disadvantageous in that it is poor in the productiv-
ity because a large amount of the polymer deposits on a
polymerization tank in the course of the reaction.

SUMMARY OF THE INVENTION
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4 Accordingly, an object of the present invention is to provide a. process
for producing polynmer particles with an irregul ar shape useful
wat er - absorbent resin having a small apparent specific gravity and being
excellent in water absorption capacity such as initial water absorption

rate,

gas perneability and liquid perneability and al so in gel

as a

strength

after water absorption, which process is sinple in the operation and
excel lent in the peeouskingliyy and obigsite®ft HOHRATARINHANTII LR ot he nass

produced. The present

I nventors have nade intensive studies and, as a

result, havetPORRPYIRE BheRARRAS JEQEr IBQAWhNEt PRAKTBE R3L:IftEDy
pol ynmeri zing a water-sol uble polynerizabl e noner in the preigﬂﬁgﬁgf an

ani oni ¢ sur f #dtBntan THE 1HBYSER FhHIBAL iBiF BSend ndtfif SFaRkf
above-descri bed findi ng provides process _for_ produc- in olLyner
it : P2

particles w tFSAH i FREJMN%r? sHEP

pol yneri zabl

Tnett Lo heoBORIne 15t FONE At AIROuS RERGRE SLol HRnt e

by RRF Y S rerT DT RG4S

nmononegr

A cassol vept
process is

characteri Zeqnii_@.i%.:iat wgggﬁsga;gsle%ge%g#ye& GQnt a';gg§ aﬁe?rﬂ'éé’ﬂ'ifi@yr faed ant.

The pol yner particles W

ul'ar “shage

liquid permeability and also in gel strength after

water absorption, which process is simple in the

operation and excellent in the productivity and enables

the polymer particles to be mass produced.

The present inventors have made intensive studies

and, as a result, have found that the above-described

object can be attained by polymerizing a water-socluble

polymerizable monomer in the presence of an anionic

surfactant.

The present invention has been made based on the

above-described finding provides a process for produc-
ing polymer particles with an irregular shape by poly-
merizing a water—-soluble polymerizable monomer in a
system comprising a hydrophobic organic solvent inert
to the polymerization and aqueous monomer solution,
which process is characterized in that the system
further contains an anionic surfactant.

The polymer particles with an irregular shape

produced by the process of the present invention com-



produced by the process of the present invention com 5 prise a pol yner
with an irregul ar shape which is nonspherical and has an average particle
dianeter of 10 [err] or nore as neasured by sieving (JIS sieve) and a high
void fraction, which contributes to a high water absorption rate and
excellent gas permeability, liquid perneability and gel strength after
water absorption in the water-absorbent resin conprising the polymer parti-
cles with an i PFEfft af SbbEmeAcobkidlr n@n oleme predentshapentydihchitiss
possi bl e to produce, polymer particles with an |rregular shape usef ul as a

mater-absorbenP°P§§PﬁrH§§4n§n§ Eﬁﬁl?naﬁﬁéFag@hQQﬁﬁiﬁ Q(ﬁkﬁ%ﬁﬁ§§/%§l ®ei ng

excellent in water absorption capacity such as wat er absor tion
rate, gas perr’rﬂﬁ‘biqq t’?oﬁ daF| %EQ& |~°Ht‘§/"hfh‘é| é|3§5 eﬁ(’c%‘f? enf?‘n n Yel
strength after er on t hr qu a _si |on cellent
productivity iR h V§sl 1?lbcfr?e' n‘%g‘g]? (ﬂ%oq? &tlubl e

Phe pol yrer UE@"%ﬁl'oBr %%&eﬁiaeﬁél%%%ﬁo%2%%2@8&@%&&??&%% 4 or

e Bresent | HSBnehbe v, URH'Uen”cBOHBLE' JHIA R P UM b 50
the water—-absorbent resin comprising the polymer parti-
cles with an irregqular shape.

According to the present invention, it is possible
to produce polymer particles with an irregqular shape
useful as a water-absorbent resin having a small appar-
ent specific gravity and being excellent in water
absorption capacity such as initial water absorption
rate, gas permeability and liquid permeability and also
excellent-in gel strength after water absorption
through a simple operation at an excellent productivity
in a mass-producible manner by polymerizing a water-
soluble polymerizable monomer in the presence of an
anionic surfactant.

Therefore, the polymer having an irregular shape
produced according to the method of the present inven-
tion is useful as a water—absorbent polymer to be used
in sanitary materials which come in contact with the

human body by virtue of its particularly excellent

water absorption, for example, sanitary napkins,
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human body by virtue of its particularly excellent water absorption, for
exanpl e, sanitary napkins, di sposabl e di apers, shorts for adults,
tanpons and sanitary cottons. Further, since the polyner of the present
invention is | ess susceptible to deterioration in gel structure even when
used for a long period of time and further highly elastic, it can be used

as a hol ding terial for various ty r deni and a cut-off materia
for civil engrﬁééppﬁfqé#kgléﬂfﬁﬁﬁlESPF&ﬁl ﬂraﬁégiﬁ?heFQﬂﬂp%é &fsect ed

R i L

RERENEICS - IO A S g R

e i e g R Sl
ne a es

apparatus for neasuring SIO ogi cal saline™and us

and Conpar at i vey 1lff_%/agﬂl lsese R(%‘ 4 L ?ﬁfgcgiﬂki%‘ e HE W@W%\#}ngo%r ocess

for producing polymner par rregurar shape accor

present 'nVGntﬁQﬂdYﬁ%'m@qgrqgldQ§%§ Pl ok EPSeQGQQ?'égféghlnooaha'”%
wei ght" unl ess ot herw se specifie
cut-off material for civil engineering works and con-
struction and further can be expected to be applied to
cosmetics wherein importance is attached to elasticity,
water absorption and gas permeability.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of an apparatus for
measuring the water absorption as a measure of the
water absorption rate and used in the Examples and
Comparative Examples.

Fig. 2 is a schematic view of an apparatus for
measuring the physiological saline.and used in the
Examples and Comparative Examples.

DETAILED DESCRIPTION OF THE INVENTION

The process for producing polymer particles with
an irregular shape according to the present invention
will now be described. In the description, "$" is "%
by weight™ unless otherwise specified.

Preferable examples of the water-soluble polymer-—

izable monomer to be used in the present invention

cp\‘&ced
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Pref erabl e exanpl es of the water-sol uble polyner- izable nonomer to be used
In the present invention 7 include vinyl nononers having a pol ynerizabl e
unsatu- rated group, such as olefinically unsaturated carboxyl- ic acids
and salts thereof, olefinically unsaturated carboxylic acid esters,
olefinically unsaturated sul- fonic acids and salts thereof, olefinically
unsat urated ph s and salts thereof, olefinically unsat- urated

ani nes, oIefin?gg?ﬁééﬁﬁggg r EPRERH P RAI s %ﬁ&ﬁ%ﬁ%ﬁ%éﬁgéjvysatu—

o sl 1o ¢ her obt Ca0 THATE cut el 3 pr ErEl 8 K HRGRFRBRRRa Rohekuns ™'
thor 6of 1 ncl UL adFyiic Bt SHTBenachEr ST & A0 PHEA Y aPASCREREFRG aci d
carboxyl i ¢ aci PERTEN SR narie Ty pat SRRy Fantvorish e S6forac .
phenoxypol yet hybgne %{JY&Q'ar?ﬁﬁ@scréﬁ%{tﬁ%@ng?¥'¥gfﬂfé@i |uhUELRGELY at .

Exam ples of the olefinica unsat ur 5 oni c acl er eof

i ncl ude (et h) ges ybrass donEs twd psmaggﬁ&&-tﬁ&flé&f,61%%9%@&11{,8%;95@ aci d

and al kali salts thereof. Exanpl es of the olefinically unsaturate
urated amines, olefinically unsaturated ammonium salts

and olefinically unsaturated amides. Among them,
olefinically unsaturated carboxylic acids or salts
thereof are particularly preferred in the present
invention.

Examples of the olefinically unsaturated carboxyl-
ic acids and salts thereof include acrylic acid, metha-
crylic acid, maleic acid, fumaric acid and alkali salts
thereof. Examples of the olefinically unsaturated
carboxylic acid esters include methoxypolyethylene
glycol (meth)acrylate, phenoxypolyethylene glycol
(meth)acrylate and hydroxyethyl (meth)acrylate. Exam-
ples of the olefinically unsaturated sulfonic acid and
salts thereof include (meth)acrylamidomethylpropanesul-
fonic acid and allylsulfonic acid and alkali salts
thereof. Examples of the olefinically unsaturated
phosphoric acids and salts thereof include (meth)acryl-
oyl(polyloxyethylenephosphoric esters and alkali salts

thereof. Examples of the olefinically unsaturated .
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phosphoric acids and salts thereof include (neth)acryl-

oyl (pol y) oxyet hyl enephosphoric esters and al kali salts thereof. Exanpl es
of the olefinically unsaturated 8 ami nes i ncl ude di net hyl am noet hyl
(meth)-acrylate. Exanples of the olefinically unsaturated amoni um salts

I ncl ude (neth)acrylononyethernetr|nethylannnnlun1hallde Exanpl es

of the ol efinigalhys um@igaate@ §§a&u c}la@ehg&etm EEX'-‘HQ%}ate

derivatives and vinyl - ylace oace h as (et h)acrylramde,

met h- yl (net h)@ﬁé‘drﬁ@?é@ deg %é‘%ié’ﬁr@@é’f]}'ﬁ} QEEQ&t@PQtQ&OQMhonmm salts
(et h) acryl am de. They may be used alorie or in the formof a mxture of

two or nore ofirddiafe Exanphé&cifadielsl KadiySehy Sehdek udetB K ahhoARLA!

salts, alkaline earth netal salts and amonium salts. The concentrati on of

the water-sol tdpi@elyneEkaaplde BBNAIRE 0l &NiAGLAAUSY Sahwd turdbereof is
prefera- bly 1 to 70% still preferably 10 to 60% In the present

i nvention, examidss ofnd¢beddydneth plobyLamtdanderdicvatdres naid onyyhe
polynerization i ncl ude al i phatic hydrocarbons such as n-pentane,

cycl opent ane, methexsates taaad tareidase, sudiepaand meatth retdyllanyicdd @hexann-
aromati ¢ hydrocarbons such as ben- zene and tol uene, aliphatic al cohols
havi ng 4 to 6 Yddmssih Jawnelamiddy asthYblﬁmyIthéla@cm’dlam naady| pabppl-

(meth)acrylamide. They may be used alone or in the
form of a mixture of two or more of them. Example of
the alkali salts include alkali metal salts, alkaline
earth metal salts and ammonium salts.

The concentration of the water—-soluble polymeriza-
ble monomer in an aqueous solution thereof is prefera-
bly 1 to 70%, still preferably 10 to 60%.

In the present invention, examples of the hydro-
phobic organic solvent inert to the polymerization
include aliphatic hydrocarbons such as n-pentane,
cyclopentane, n-hexane, cyclohexane, n-heptane and
methylcyclohexane, aromatic hydrocarbohs such as ben-
zene and toluene, aliphatic alcohols having 4 to 6
carbon atoms, such as n-butyl alcohol and n-amyl alco-
hol, aliphatic ketones such as.methyl ethyl ketone, and
aliphatic esters such as ethyl acetate. They may ’be
used alone or in the form of a mixture of two or more

of them.
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hol, aliphatic ketones such as nethyl ethyl ketone, and aliphatic esters
such as ethyl acetate. They nmay be used alone or in the formof a mxture
of two or nore of them 9 The anount of use of the hydrophobic organic
solvent preferably ranges from50 to 500% based on the aqueous sol ution of
t he wat er-sol ubl e pol yneri zabl e nononmer. Preferabl e exanples of the anionic

surfactant to be usgdei addign Br @Fentisenvwent ittie | heldudpisaly L actanganhavi ng
at |l east one anionic group such as a [err] phosphate or carboxyl ate group.

Especial |y, ansel¥e&nit Cpseféoghipt riayesgrabml 68sttcori@Jerbdsed par thegr oup
Is particularly preferred. Particularly preferred exanples of the
surfactant havadqgedis | eastutoitm [ ©fr | the [eatkrgsolpbilecl pdéymerdriable

surfactants represented by the follow ng general formu- la (1). [err]

(1) wherein [eatsdomsénnds for an al kyl group, an al kenyl group or an

al kyl aryl group each having 6 to 22 carbon atons, X stands for a unit

havi ng at | east onePhygflepabléei exgmplipssaifected Bndendrongieiareiggentat om

an ether oxygen, an ester group, an am de group, an ionjic group
be used in the present invention include surfactants
having at least one anionic group such as a SOz, S04,
phosphate or carboxylate group. Especially, an anionic
surfactant having at least one SO3 or SO0, group is
particularly preferred.

Particularly preferred examples of the surfactant
having at least one SO3 or SO, group include anionic
surfactants represented by the following general formu-=
la (I).

Ry —X-S03M (I
wherein R; stands for an alkyl group, an alkenyl group
or an alkylaryl group each having 6 to 22 carbon atoms,
X stahds for a unit having at least one hydrophilic
group selected from among an oOXygen atom, an ether
oxygen, an ester group, an amide group, an lonic group
and hydroxyl group, and M stands for an alkali metal,
an alkaline earth metal, an ammonium compound or a
hydrogen atom.

Examples of the anionic surfactant represented by

the general formula (I) include compounds having a

This Sheet Has Been Re
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and hydroxyl group, and Mstands for an alkali netal, an alkaline earth
nmetal , an ammoni um conpound or a hydrogen atom Exanples of the anionic
surfactant represented by the general fornmula (1) include conpounds having
a 10 sul fo group, such as al kylsulfuric esters, sulfuric esters of

pol yoxyet hyl ene al kyl ether, sulfuric esters of al kyl glyceryl ether,

sul fosuccini ¢ egheds gioﬁﬁd { é% leSﬂggifﬁi%uﬁtQﬁresaegﬁkalsulf?aic

aIkyIsquosu00|nan1de Sl 1 y "ac

salts, al kalinggRath %;@&g&@&@%@@ﬁ 51” e ;'%Ifﬁanfuéé@g

t he present |nvent|on unds repr esent & e genera

formula (1), Sy a&i@isg??ere%igm é}iye” gk ‘Ml %c Oégy%%l blg)

preferred: [err] ereln stan r an a gro p, an

al kenyl group qiycy dtitldie/ a BespLIne EREH, ham}qs@utf%s%%cqa{amra@é OMgng M

stands for an aIkaI meétal , an al ine earth netal, an amoni um conpound
or a hydrogeno@isemsAnga ey S 28ik8, 2% hIRadyermdea] Ashledgh kaline

satisfactory effect can be attai néd even when the anionic surfactants are
used al one, thexremy Maalsedlitk bhd &enFnqlura SEXEdIthdded0 Or nore of

Further, in the present invention, among the
compounds represented by the general formula (I),
surfactants represented by the following formula (II)
are preferred:

RZ—O—(CHZCHZO)n-SO3M (I1)
wherein R, stands for an alkyl group, aﬁ alkenyl group
or an alkylaryl group each having & to 22 carbon atoms,
M stands for an alkali metal, an alkaline earth metal,
an ammonium compound or a hydrogen atom, and n is 0 to
22 on the average.

Although a satisfactory effect can be attained
even when the anionic surfactants Are used alone, they
may be used in the form of a mixture of two or more of
them.

The effect of the anionic surfactant can be at-
tained even when the amount of use of the anionic
surfactant is small, and this amount preferably‘ranges

from 0.0l to 10%, still preferably from 0.02 to 5%,

more preferably from 0.05 to 5% based on the water-—

10
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them The effect of the anionic surfactant can be at- tained even when the

anount of use of the anionic surfactant is small, and this anount
preferably ranges fromO0.01 to 10% still preferably from0.02 to 5% nore
preferably fromO0.05 to 5% based on the water- 11 sol ubl e pol yneri zabl e

nmononer. The wat er-sol ubl e pol yneri zabl e nononer can be polynerized in a
system conpri si ng a hydraophobic organ- ic solvent inert to the
polynerization%§i¥§%¢z§ﬂk¥ﬂﬁ¥k&ﬂhﬁﬁ<&9ﬂﬂm@$he wat er - sol ubl e pol yneri zabl e
nononer, for exanple, by the foll owing processes g%) to (4): (1) a process
conpri sing nixing arf ¥qu¥eterssPaubleonPolyaerirarieo 19 %mﬁSIy%%?iz%%le
nononmer with a Q%%ro hobi ¢ .organi c sol vent at .once and,then pol ynmeriz- ing
t he nonomer (bat “E(%I iFTaf S e FORRS S acg’ﬁﬁiﬁ%ﬁ Porfthi#d® ng
pol yneri zati on ,successively whjle dropw se addin n_aquequs sol uti on of
wat er - sol ubl e p&l yier! Fabl Xnﬁﬁhoﬁgr t?‘(? é’%%ﬁh%égb?r& Spgarﬁnc LIS
(successive pol j.zatiqn);.(3) Q npL L $J tin

pol ymeri zati on sénril‘%{eelzog‘r 0[8)\?\& Ster{ead&%%&agﬁqi)@gg%o# A&% rg%r %?%%g%edu yomer,

previous! y m xigdg QcaicRer " EaD RILMRS Yrbdeibdd @ MALST ) Ubl e
pol ymeri zabl e nononer 1'n part of a

(1} a process comprising mixing an agqueous solu-
tion of a water-soluble polymerizable monomer with a
hydrophobic organic solvent at once and then polymeriz-
ing the monomer (batch polymerization);

(2) a process comprising conducting polymerization
successively while dropwise adding an agqueous solution
of a water—soluble polymerizable monomer to a hydropho-
bic organic solvent (successive polymerization);

(3) a process comprising conducting polymerization
while dropwise adding a mixed solﬁtion produced by
previously mixing or dispersing an agueous solution of
a water-soluble polymeriiable moncomer in part of a
hydrophobic organic solvent to a hydrophobic organic
solvent (predispersion); and

(4) a process wherein the processes (1) to (3) are
used in combination.

In conducting the polymerization, the anionic
surfactant is incorporated in the reaction system by,

for example, the following methods (1) to (4):

—
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hydr ophobi ¢ organi c sol vent to a hydrophobi ¢ organi c sol vent
(predispersion); and (4) a process wherein the processes (1) to (3) are
used in conbination. In conducting the polynerization, the anionic
surfactant is incorporated in the reaction systemby, for exanple, the
foll owi ng nethods (1) to (4): 12 (1) a nethod wherein an anionic
surfactant is previously dispersed in a hydrophobic organic solvent; (2) a
met hod wherein an ahtdnid& Bathask aereipr e oaBlipndissonvéarantshesr sed
i n an aqueous sol u- tion of a water-soluble polynerizable nononer; (3) a
met hod wher ei nPREVhARSAY cdéapeasednini 8 BraaarhPyigdesaanicl sodysadst i ng

t he pol yneri zation; and (4) a nethod wherein the nethods (1) to (3) are
used in conbi nation{2Pn &oRBERCGNG R BES hBI BiFer RR4CNdF FEIf@qkankrisd to
use a polynerization ipitiator.. There s no par- . ticular limtatiqn on the
pol yer | zat | onBFRYEPUELY SasPaivad iar |SiSPRETEr . 4B AP AIVERUS adPLar

initiator, and_exa es thereof (nclude ketone oxi des such as net hyl
et hyl ketone pEf%Qrgt 3nHaE§FH§PiF§éBU?V¥Y?8F6ﬁ5838r39?8@?rdiaIkyI
peroxides such as distert-Dutyl s Gnerein an anionic surfactant is
gradually added while conducting the polymerization;
and

(4) a method wherein the methods. (1) to (3) are
used in combination.

In conducting the polymerization, it is preferred
to use a polymerization initiator. There is no par-
ticuiar limitation on the polymerization initiator so
far as it is a water-soluble free-radical initiator,
and examples thereof include ketone peroxides such as
methyl ethyl ketone peroxide and methyl isobutyl ketone
peroxide, dialkyl peroxides such as di-tert-butyl
peroxide and tert-bhutyl cumyl peroxide, alkyl peroxy
esters such as tert-butyl peroxyacetate, tert-butyl
peroxyisobutyrate and tert-butyl peroxypivalate, hydro-
gen peroxide, persulfates such as potassium persulfate
and ammonium persulfate, perchlorates such as potassium
perchlorate and sodium perchlorate, halogenic - acid
salts such as potassium chlorate and potassium bromate,

and azo compounds such as 2-(carbamoylazo) isobutyroni-
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peroxi de and tert-butyl cumyl peroxide, alkyl peroxy esters such as
tert-butyl peroxyacetate, tert-butyl peroxyisobutyrate and tert-butyl

per oxypi val ate, hydro- gen peroxide, persulfates such as potassium

persul fate and anmoni um persul fate, perchlorates such as potassium

perchl orate and sodi um perchl orate, halogenic acid salts such as potassi um

chl orate and threislsé,“m5’5QFfEtz%’biié;prtl?ﬁ?gﬁqwgieﬁ\é“i@&?utylamidine)

2- (car banoyl azo) i sobut yroni -

2, 2-azobi s(N, N'di@lga%t&)ﬁll%l}%%qb!zt,w'a-@'z@brl%h i P afe) dihydro-
2, 2' -azobi s(2-am di nopropane) di hydro- chloride,

2,2 - azobi (N, Bidiaiely 5neLseluiyl @ ne thyl era@isticl 1R Anoi ©

acid), azobisisobutyroni- trile,

2, 2" - azobi s(4- gphexyod.i4(d-eBhRAvpealtanelic 4€id®), azobisisobutyroni-
(1- phenyl et hyl ) azodi phenyl nmet hane, di nethyl 2, 2 -azobi sisobutyrate,

2,2' -azobi s( 2- eetin puty|gniazlodieL)4-methoxy—-2,4~dimethylvaleroni-
1, 1" -azobi s(1-cycl ohexanecarbonitrile), 2,2'-

azobi s(2, 4, 4" - triidet hy| (@erdraeig)l e thy Prgdwihigdiosioy thedtithne, dimethyl 2,

met hyl - 4- met hoxyval eronitrile and 2, 2'-azobi s(2-nethyl- propane). They may

be used al one &r -amoblhieisobmtyka&eni xt ur &,Ef “amobdrs (I2ome thfy lidvdyr Shhe-

amount of use of the polynerization initiator usually ranges fromO0.01 to

10% preferabl Frid8m 0. 821 oagep 15ddedvohohisganacerbonilablid edol yrierd 'zabl e

ono- - mer- azobis(2,4,4'-trimethylpentane}, 2-phenylazo-2,4-di-
methyl-4-methoxyvaleronitrile and 2,2'-azobis(2-methyl-
propane). They may be used alone or in the form of a
mixture of two or more of them.

The amount of use of the polymerization initiator
usually ranges from 0.0l to 10%, preferably from 0.02
to 5%, based on the water-soluble polymerizable mono-—
mer.

Although there is no particular limitation on the
method for adding the polymerization initiator, it is
preferred to previously add the polymerization initia-
tor to the aqueous solution of the polymerizable
water—-soluble monomer.

In conducting the polymerization, the polymeriza-
tion temperature usually ranges from 20 to 120°C,

preferably from 40 to 100°C. When the polymerization

temperature exceeds 120°C, the degree of crosslinking
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Al t hough there is no particular Iimtation on the nethod for adding the
polyneri zation initiator, it is preferred to previously add the

polymeri zation initia- tor to the agueous solution of the polynerizable
wat er - sol ubl e nononer. I n conducting the polynerization, the polyneriza-
tion tenperature usually ranges from20 to 120[err], preferably from40 to
100[err]. When the polynerization tenperature exceeds 120[err], the degree
of crosslinkingS SC12X% efe laxendascpde fhatc & e RRSARE s oraRabil ity
capability of the polyner |owers. On the other hand, when the

pol ymeri zat i on®ferfft& aPALEMEE BaWeRs20[ ePP]  EhheopBrYndtand za¥hen rihe
becones very | ow unfavorably. In the present inventign, it is preferred
that the wat er PSIFESKEL 2881 PRe tieRRSIES tiERokEr PRS0 Gredhi®o R YRgri-
honmopol ymeri zati on by itself or co is al so possible

to use the wat é?-“%BF‘uEIaéep(?!efﬁE‘Fﬁg%:r\é%%ﬁéﬁg:"%g@@ﬂg'tnation with a water-
159l ubl e ronoer cggol el zable LSRN b 1 @A Alsef OTEL S
s used in an anbdar <oiuBGR oPS1LEELIEEEL hodBhELC B HIBLe! do
either homopolymerization by itself or copolymeriza-
tion. It is alsa possible to use the water-soluble
polymerizable monomer in combination with a water-
insoluble monomer copolymerizable therewith, for exam-
ple, a monomeric ester of an alkyl group having 1 to 22
carbon atoms with an unsaturated carboxylic acid such
as acrylic, methacrylic, maleic or fumaric acid, which
is used in an amount of 50% or less based on the whole
monomer .
Besides the above-described hydrophobic solvent,
an amphipathic solvent may be added so far as the
amount of use thereof does not exceed that of the
hydrophobic solvent. Examples of the amphipathic
solvent include alcohols such as methanol, ethanol,
propanol and 2-propanol, ketones such as acetone, and
ethers such as tetrahydrofuran and dioxane.
Further, besides the anionic surfactant, nonionic
surfactants, cationic surfactants, amphoteric surfact-

ants, polymeric dispersants, etc., may be used in

14 S
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Besi des the above-descri bed hydrophobi ¢ sol vent, an anphi pathic sol vent may
be added so far as the anmount of use thereof does not exceed that of the
hydr ophobi ¢ sol vent . Exanpl es of the anphi pathic solvent include al cohols
such as net hanol, ethanol, propanol and 2-propanol, ketones such as
acetone, and ethers such as tetrahydrofuran and di oxane. Further, besides

the ani onic sur tahake1BAN}08hC LAY’ LATLARLS <ubchlnt %%rf§92£m§§§t of

arrphot eric surfact- ant nmeric ai spersant S

conbi nati on W tgrbRgragigni g ugé@g%aqg, PonETNty 85 PheLUALY Hih

parts by weight or |ess ase melght of the anionic
surfactant, In pBgeBr sgekibRYCRE ehe ankaawe suetakiaking agent my be

used before, during or afte he polyneri- zation. Exanpl es of the
crosslinking agent i pgl ugee PYIdldnd  ¢UBAYRES ,SUE Idfown crosslinking

N, N-di al Iyl (neth)-acryla- mde, diallylamne, dlaIIyI pht hal ate, dial Iyl
mal eate, diall yhgeatephyhpkatsedt beabkyl auMaangabe afdekr icall Yolghesphat e,
pol yvi nyl conpounds such as divinyl benzene, N, N-net hyl enebi sacryl ani de,

et hyl ene gl ycol zdtaonyl at BExamphgkenef gltyieol celosplbhakiyyatesyamnd ghngderden
trinmetha- crylate, polyglycidyl ethers such as ethylene glycol diglycidyl
et her, pol yet hybehgaglyéolcatingweisdysuehhas N,N-diallyl{meth)-acryla-

15

mide, diallylamine, diallyl phthalate, diallyl maleate,
diallyl terephthalate, triallyl cyanurate and triallyl
phosphate, polyvinyl compounds such as divinylbenzene,
N,N-methylenebisacrylamidé, ethylene glycol diacrylate,
ethylene glycol dimethacrylate and glycerin trimetha-
crylate, polyglycidyl ethers such as ethylene glycol
diglycidyl ether, polyethylene glycol'diglycidyl ether
and polyglycerin polyglycidyl ether, haloepoxy com-
pounds such as epichlorohydrin and &-methylchlorochy-
drin, polyaldehydes such as glutaraldehyde and glyoxal,
polyols such as glycerin, polyamines such as ethylene-
diamine, hydroxy vinyl compounds such as 2-hydroxyethyl
methacrylate, and inorganic and organometallic salts
capable of yielding a polyvalent ion, such as those of
caicium, magnesium, zinc and aluminum.

Further, it is also possible to use a modifier,
such as a plyoxyethylene alkylphenyl ether.

The amount of use of the crosslinking agent or

15
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and pol ygl ycerin pol yglycidyl ether, hal oepoxy com pounds such as

epi chl orohydrin and [err]-nethyl chl orohy- drin, polyal dehydes such as

gl ut aral dehyde and gl yoxal, polyols such as glycerin, polyam nes such as
et hyl ene- diam ne, hydroxy vinyl conpounds such as 2-hydroxyet hyl

met hacrylate, and inorganic and organonetal lic salts capable of yielding a

Furhor it 1o R vol A 35 cark e £a bl pPRER B e SR BN %%“agf‘??ne

Further, it is 880 poSSI

al kyl phenyl et hales THE RPRUN, etise?gf &tnlge f#ﬁfoggghﬂgta%ﬂ% ‘?%ua%%Yyrrer

rmdﬁlernaybeafmtrmy acco esire er- tire

as the final I’pq%lf(‘é f&ﬁg, awes from0.01 to 10% The

pol ymer thus produce :ﬁ%&iﬁon a vacuun1 r|er a fluid drier, etc.

i mredi ately after ttﬁmoog,l 1l'nl=_,;at %rgggggdthlesrggq\éal s tahe‘,§@u,gﬁnt by
n

decantation or centrifugat pul verized or granul ated accordi ng

to need, thus girsidy, pgl yﬂrulaaréﬂfé@s widdh, an jig{£ouh ee1ghapet el thREgh
the ionic surfactants have been generally used in the suspensi on

pol yneri zat i on pail yi8H isi 01 30| yFesFgat | @R eOfr diysifphebi ehaD Y RISh thesause

the O Wdispersion is stable, they have been hardly used in the
decantation or centrifugation, and then pulverized or
granulated according to need, thus giving polymer
particles with an irregular shape.

Although the ionic surfactants have been generally
used ifl the suspension polymerization or emulsion
polymerization of hydrophobic monomers because the O/W
dispersion is stable, they have been hardly used in the
suspension polymerization or emulsion polymerization of
water—-soluble monomers. Although the mechanism through
which the effect of the present invention can be at-
tained has not been elucidated, it is conceivable that,
in consideration of the fact that the polymer produced
by the conventional 0O/W type suspension polymerization
or emulsion poljmerization is a spherical polymer
having a uniform shape, the polymerization of the
water—-soluble monomer proceeds in a somewhat instable
W/0 system because it is conducted in the presence of

an anionic surfactant, so that the produced polymer has

many voids and an -irregular shape and holds a suitable

16
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suspensi on pol ynerization or emnul sion.polynerization of water-soluble
nononers. Al t hough the nmechani smthrough which the effect of the present

i nvention can be at- tained has not been elucidated, it is conceivable
that, in consideration of the fact that the pol yner produced by the
conventional O Wtype suspension pol ynerization or enulsion pol ymeri zati on

Is a spherical aV|n a uni form shape, . the nmeri zation of the
wat er - sol ubl e %%ﬁ%%gfe b%%% QL RY av éBﬁEﬁhﬁE FH?tSSE %V@ﬁs§ EeMdSSause it
i's conducted i thelgéesence of an anionic surfactant, so that the produced
pol ymer has mar y Lo and an irregular shape and holds a suitable 17

resent i nvention Wit FEAUS taebay PO Horh A6Fai T° 'af‘“crrelf Bdnde 1o
these. Bxampl eesnty tetatty SRS M%n%a;%e@an;ar diong JERReE s e
fol |l ow ng test&&e?gltnﬁgggg ggdrﬁ}i%@lrg%i ﬁlremggﬁsqrtl ngs egui '119&1 s%l ling

wat er absorption o e poly yner was di sperse

large excess ofnddw st Ldei&&lospyine (0.9% saline) to swell the

In the Examples 4-17 and Comparative Examples 1-3,
the following tests were conducted.

[Method for'measuring equilibrium swelling water

-absorption of the polymer]

l g of the polymer was dispersed in a large excess
of physiological saline (0.9% saline) to swell the
po;ymer until the absorption reaches the equilibrium
swelling state. Then, the physiological saline was
filtered off through an 80-mesh gauze, the weight (W)
of the resultant swollen polymer was measured, and this
value was divided by the weight (Wy) of the polymer
before the water absorption to provide a W/Wy value as
the equilibrium swelling water absorption (g/g).

(Method for measuring water absorption as measure

of absorption rate of the polymer]

Use was made of an apparatus (Demand Wettability
Tester) generally known as a device for practicing the
DW test and shown in Fig. 1. As shown in Fig. 1, 0.3 g

of polymer P was spread on a polymer spreading stand 2

17 —— e
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pol ymer until the absorption reaches the equilibriumswelling state.

Then, the physiological saline was filtered off through an 80-nesh gauze,
the weight (W of the resultant swollen polynmer was neasured, and this

val ue was divided by the weight [err] of the polymer before the water
absorption to provide a [err] value as the equilibriumswelling water

b ' / Q. . ' : b ' f
abeor bt on 181 & S TS RSAEH] Wae fal iMRGE GEGTF LPAIABuS (PARREET
Wettability T devj f I Cl it he DWtest
and shoun 1n Ero 7D SRR PG £ ot S E TR AR T Bl U on

I di i . N '
2 ametor of ORI Vel it e e (A Brigofpbig T ST 7 1O

manner that tharbewthinofcd heaphly sk Ca‘khéalaib%%é' Al SIakpko E3f

ot her. The absorption at the tine n the po was sprea aken

as 0 (zero), apHehh@n@DRIINHRN 3 S8 Hd GFad hEaPReadi #O (ke Ry~ mer

was neasured by reading the graduation of a buret indicating t he ‘degree of
lowering in thehkewdlsodiptliba POy Fed Qited wad | HigrdMaiddesFeasyr ebival ue

was taken as the water absorption (m) as a neasure of the water "absorption
rate. mer was measured by reading the graduation of a buret

indicating the degree of lowering in the level of the
physiological saline W. The measured value was taken
as the water absorption (ml) as a measure of the water
absorption rate.

(Method for measuring passing rate of

physiological saline (factor showing evaluation

of gel blocking tendency) of the polymer]

0.5 g of the polymer was packed in an apparatus 10
(a buret comprising a glass cylindrical tube equipped
with a cock and having an inner diameter of 25.6 mm and
a length of about 500 mm (a cylindrical portion)) shown
in Fig. 2, and swollen with an excess of physioloéical
saline until the swelling reached equilibrium. The
level of the physiological saline was adjusted to a
position corresponding to 200 ml from the bottom, and
the cock was closed. After the polymer P was suffi-
ciently settled as shown in the figure, the cock was
opened to measure the time taken for the physiological

18
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[ Met hod for neasuring passing rate of physiological saline (factor show ng

eval uation of gel blocking tendency) of the polyner] 0.5 g of the pol yner

was packed in an apparatus 10 (a buret conprising a glass cylindrical tube

equi pped with a cock and having an inner dianmeter of 25.6 nmand a | ength

of about 500 nn1(a cylindrical portion)) shown in Fig. 2, and swollen with

an excess of ph S|0I3?|cal saline until the swellin rqu gd equi ] ibrium
0

The | evel of t ofdPaed %ﬁﬂ?qﬂ?vﬁﬁﬁﬁﬁﬁ%s?%ﬂ ¥ EePhostPEBnShown
corresponding fo 2 fromt bottom and t pck closed,. . After
the pol ymer P %stgﬁf;glg‘ﬁ%nt I"ﬁ"%‘étt"ﬁed ‘%%rgﬁngﬁr?\e ??gl?roes“f‘h@ncock
16 el e PR R AL B SRS DL et
rarked | 1ne L {808! ToRRIEESRON I LBt LT OB I DO 00
o 1100 £ S0 o 8RBy (f ! s i LRGP, Lot 5dh ) e
(m/mn). [Metdod {or; geasuiLod tths RGN PARLE ChesdisamBad®ly the
measured time {(min) to give the solution passing rate
(ml/min).

[Method for measuring the average particle diame-
ter]

100 g of polymer was classified with the use of
JIS sieve and the averagé particle diameter of the
polymer was measured according to the weight ratio of
each fraction.

[Example 1]

72.1 g of acrylic acid is diluted with 18.0 g of
water and neutralized with 98.9 g of a 30 wt.% aqueous
sodium hydroxide solution under cooling, and 10.7 g of
a 2.8 wt.% aqueous 2,2'~azobis(2-amidinopropane) dihy-
drochloride solution is added thereto to prepare a
homogeneous solution as an agueous monomer/initiator
solution.

Separately, a 500-ml flask equipped with a reflux
condenser, a dropping funnel, a stirring rod and a

nitrogen gas feed pipe is charged with 283 ml of cyclo-

\\ “\ ,‘



100 g of polynmer was classified with the use of JIS sieve and the average
particle dianmeter of the polynmer was neasured according to the weight ratio
of each fraction. [Exanple 1] 72.1 g of acrylic acid is diluted with 18.0 g
of water and neutralized with 98.9 g of a 30 wt. % aqueous sodi um hydr oxi de
sol ution under cooling, and 10.7 g of a 2.8 w. % aqueous

2,2'-azobis(2-anidinop&gpanf) di hy-_drochl oride solution is _added thereto
to prepare a HbMOYRReo of uti Gn s AnZaqidouts ABNGRYT | APdiudtian sefuti on.

Separately, a 500-m flask equi pped with refl ux . congdenser, a dropping
funnel , a stirﬁqé%jm?oﬁagid nPgR¥8§Ke§5¥?F§§d é%?ﬁFY' @ﬁéﬁﬁédsﬂﬁfﬁ€283.n1
O oL ot yo TR B2 e Shle P A B Gh o SO 21 2 5200 U
addrtionof ey ene Lo, Aols. e UIey stor eV 8L o5 Lo 56 900
e 0 e e S CHhARY PO P RETEE 8 Bt SRR o, 1
addition, the Syst&gehS afdPheaked L PoPOIF I I Z83he above-described

agueous monomer/initiator solution is dropwise added

thereto over a period of 30 min. After the completion

of the addition, the system is.subjected to polymeriza-

tion with stirring at 75°C for 1.5 h and at 80°C for 4

h.

After the completion of the polymerization, the
product is fractionated and dried under reduced pres-
sure to provide 88.4 g of a polymer of acrylic acid
(sodium salt}. The resultant polymer 1is a granular
material having a distorted shape of 400 pm in the
average particle diameter as measured by sieving and a
bulk density of 0.41 g/ml. The surface of the polymer
particle has such a structure that particles having an
irregular shape of several to 20 pm in the size are
fused to each other, and the unevenness of the surface
is very significant.

[Example 2]

71.1 g of acrylamide is dissolved in 150 g of

water, and 10.7 g of a 2.8 wt.% aqueous 2,2'—azobis(2-

20
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tion with stirring at 75[err] for 1.5 h and at 80[err] for 4 h. After the
conpl etion of the polynerization, the product is fractionated and dried
under reduced pres- sure to provide 88.4 g of a polyner of acrylic acid
(sodiumsalt). The resultant polynmer is a granular material having a

di storted shape of 400 [err] in the average particle dianeter as neasured
by sieving and a bylk density of 0.41 g/m . The_surface of the pol yner
particle has s Al8PPFARAREL hatipadfrendenbdengsakutripragular afdded of
several to 20 [qif%%in the size are fused to each other, and the unevenness
of the surface TEARTY §P FieRaEMIa DEORFHIECYS $91UtLonras A aaHEOUSs

di ssol ved in 150 of ter, and 10,7 of aéﬁ18 wt . % aqueous

2,2' -azobis(2- ™ eEK%hﬁ?&ﬁﬁ%&aﬁ%}“H?ﬂ?dro eFeafdeol thonPrecaduse
thereto to prep h neous solutjon as an ueous nonofer/initiator
sol uti on. Theoff:ag%)?aérfp?ﬂ%)ﬂ]g It GRS ‘E&‘éﬁ‘b?egﬁaf:sh?’éﬁré%t &8, U8REeff t hat
hexane i s used t e ILnst.ead. of cycl ohexane, .t hereby provi.ding 68
g of an acrylam de %%%3%%%.qasfﬁgdré§alf§ﬁgobgﬁyﬁef i%?%fif’anﬁ?ﬁylﬁépgrial

having a di st orggdy SHAPEnOTac2 Y ahitidel ddh Julier average Al &l fe dpaIBhHEL as
measur ed by

is a granular material having a distorted shape of 500
Ppm in the average particle diameter as measured by
sieving and a bulk density of 0.40 g/ml. The surface
of the polymer particle has such a structure that
particles having an irregular shape of séveral to 20 pm
in the size are fused to each other, and the unevenness
of the surface is very significant.

{Example 3]

106.6 g of sodium acrylamido methylpropanesulfo-—
nate is dissolved in 150 g of water, and 10.7 g ©of a
,2'8 wt.$ aqueous 2,2'-azobis(2~-amidinopropane) dihydro-
chloride solution is added thereto to prepare a homoge-—
neous solution as an aqueous monomer/initiator solu-
tion. Thereafter, the procedure of Example 1 is re—
peated to provide 88.4 g of a sodium acrylamido- -
methylpropanesulfonate polymer of 95 g {sicl. The
resultant polymer is a granular material having a dis-
torted shape of 500 pm in the average particle diameter

as measured by sieving and a bulk density of 0.48 g/ml.

e
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sieving and a bulk density of 0.40 g/nml. The surface of the pol yner
particle has such a structure that particles having an irregul ar shape of
several to 20 pmin the size are fused to each other, and the unevenness of
the surface is very significant. [Exanple 3] 106.6 g of sodium acrylam do
met hyl propanesul fo- nate is dissolved in 150 g of water, and 10.7 g of a
2.8 wt. % aqueous 2,2'-azobi s(2-am di nopropane) di hydro- chloride sol ution

i s added theretBheosprépaee of hdrengmslymenispapkitiien s asuahjueostruc—
nmononer/initiator solu- tion. Thereafter, the procedure of Exanple 1 is
re- peated to p¥Févedeh®B. gagtbtlesshavimgaznyianedulareshpber ofaseyerfonat e
polymer of 95 g [sic]. The resultant polyner is a granular material having
a dis- torted shhpECof2050qun [ &Rr khien stifze @xg afBspdr thicc| ach anbher, agnd
measured by sieving and a bulk density of 0.48 g/m. 22 The surface of
the pol ymer partfeIeneuenagss af sthecsiurfaeet hat VBaYt séERILhgaNYg an

I rregul ar shape of Sﬁver- gl to 20 [err] in the size are fused to each
ot her, and the uneve Pb% the surface is very significant. [Exanple 4]

r2.L g of acrylic acyd yag dil utedVith 33 0. o NS DG, nShE AL 28
water and neutralized with 98.9 g of a 30 wt.% aqueous
sodium hydroxide solution under cooling, and 10.7 g of
a 2.8 wt.% aqueous potassium persulfate solution was
added thereto to prepare a homogenecus solution as an
aqueous monomer/initiator solution. '

Separately, a 500-ml flask equipped with a reflux
condenser, a dropping funnel, a stirring rod and a
nitrogen gas feed pipe was charged with 283 ml of
cyclohexane, and 1.5 g of a 25 wt.% agqueous solution of
sodium salt of polyoxyethylene dodecyl ether sulfate
[average number of moles of addition of ethylene oxide:
31 was added thereto. They were stirred (at 300 rpm)
and dispersed in each other, and the flask was purged
with nitrogen and heated to 75°C. The above—described
agueous monomer/initiator.solution was dropwise added
thereto over a period of 30 min. 1In this case, 0.058 g
of ethylene glycol diglycidyl ether was simultaneously
dropwise added as an epoxy bifunctional crosslinking

agent in portions through a syringe. After the comple-

o
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sodi um hydr oxi de sol uti on under cooling, and 10.7 g of a 2.8 wt. % aqueous
pot assi um persul fate solution was added thereto to prepare a honbgeneous
sol ution as an aqueous nononer/initiator solution. Separately, a 500-n
flask equi pped with a reflux condenser, a dropping funnel, a stirring rod
and a nitrogen gas feed pipe was charged with 283 m of cycl ohexane, and
1.5 g of a 25 wt, % agueous sol ution of _sodium salt of pol yoxyethyl ene

dodecyl ether stl9atRt [ENRrdERPHLFDADELHBNestBr FHarERoNaST SEPRARCHRE
"n each ot her, PP HERFE SEREHAE BaFBed WA (RhodR Anddected Poog
Letr] | Ihe, aboxe glgScrabed, aqueoke. Honoler LLALILBISL S9! phioB YRR dopu o°
alyool, 091 vel dyl ehler ohR sl SenEgusl o AL OPUL S RUUBH S8 ALRCRRAL:
pol yrer | zat {on WAHCEE B HEFRE ST BE o Be, 0 LR R "SopRiUFELOF
o5 ComerRARLEIpAlE PELITRR! 55180, 0" ald s PO Yooy gt kot
acid (sodi um sa tgrand@r rRSLés 281 R YAEM a3 storted shape of 400 pm

in the average particle diameter as measured by sieving

and a bulk density of .0.41 g/ml. The surface of the

polymer particle had such a structure that particles

having an irregular shape of several to 20 jm in the

size were fused to each other, and the unevenness of

the surface was very significant.

The resultant polymer was subjected to measurement
of the equilibrium swelling water absorption, water
absorption as a measure of the water absorption rate
and physiological saline passing rate. The results are
given in Table 1.

[Example 5]

36.1 g of acrylic acid was dissolved in 16.0 g of
water and neutralized with 53.0 g of a 30 wt.% agqueous
scdium hydroxide solution under cooling. Thereafter,
101.3 g of a 40 % aquecus sodium acrylamidomethylpro-
panesulfonate solution was added thereto, and 10.7 g of

a 2.8 wt.% aqueous potassium persulfate solution was
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a granular material having a distorted shape of 400 pmin the average
particle dianmeter as neasured by sieving and a bul k density of .0.41 g/m.
The surface of the polyner particle had such a structure that particles
havi ng an irregul ar shape of several to 20 [err] in the size were fused to
each other, and the unevenness of the surface was very significant. The

resul tant pol yigdedasnhatRiceCliefl §0 JEas Us CRBog@nddis et bt ok uBLSUg] | i ng

wat er absorption, water absorption as a neasuré of the water absorption

rate and physi24@ebe8! mildnte Masit i drat 8o1TRe oheS Ul tihereniden ivhelabl e
1. [Exanple 5] 36.1 g of acrylic acid was dissolved in 16.0 g of water and

neutralized Wghobsd@re 8F @x3RpMe % agiieorHepeadiedmudy A oa tie SQBULI QN
under cool ing. Thereafter, 10?.3 g of a 40 % aqueous sodi um

acryl am donet hyt p& Oso@atRsSst £ Pat &/ §64 Ulnh Oacyasanddeftet A9LpOpanREuld. 7 ¢
of a 2.8 wt. % aqueous potassium persulfate solution was 24 added

thereto to prefotifte LOPOYENEOUS BRE Ut &HUL BanBNpalyReySwaABNaNgrhAnmiliaat or
sol ution. Thereafter, the procedure of Exanple 4 was repeated to provide
93.5 g of a somkuerdalylteisgdiaurd xtyt ariddatespyl pifofE@spm fonahe
copolynmer. The resultant polymer was a granul ar :

average particle diameter as measured by sieving and a

bulk density of 0.45 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example *4. The results
are given in Table 1.

{Example 6]

The procedure of Example 4 was repeated, except
that sodium salt of polyoxyethylene tetradecyl ether
sulfate [average number of moles of addition of ethyl-
ene oxide: 3] was used as a dispersant instead of
sodium salt of polyoxyethylene dodecyl ether sulfate,
thereby providing a granular material having a remarka-
bly uneven surface and a distorted shape. The bulk
density was 0.38 g/ml.

The resultant polymer was subjected to measuremeht
in the same manner as that of Example 4. The results
are given in Table 1.

(Example 7]

The procedure of Example 4 was repeated, except

24



material having a distorted shape of 550 pmin the average particle

di aneter as neasured by sieving and a bulk density of 0.45 g/m . The

resul tant polymer was subjected to neasurenent in the same manner as that
of Exanple 4. The results are given in Table 1. [Exanple 6] The procedure
of Exanple 4 was repeated, except that sodiumsalt of pol yoxyethyl ene
tetradecyl ether sulfate [average nunber of noles of addition of ethyl- ene
oxi de: 3] was Ggé& ast hebapelanine | faldadofr ROUYeRYeErylene dodecyl

pol yoxyet hyl ene dodecyl_ ether sulfate, thereby provjding a granular

material havi ng*8%Fe At e [AVHERRS %HWPﬁEeoaﬁdn%l%Ff s?br eedidigpe °f The

bul k density was, 0,38 g/m... The .resultant_ pol yner,,was subjected to
nmeasur enent | negﬂglsﬁﬁe OkehdSer %a!s a9 Bandl glﬁ.per?ﬁﬁ{:r 8§t %hf gi ven

25 that t11 el AAAAM e Nal o2 oPolaP TSRy B anc ALy SERRer NIRRT

i sper cant 1 noradaeB BRaRusiEa ' SPaRuin et Wby F R e
bly uneven surface and a distorted shape. The bulk
density was 0.41 g/ml.

The resultant polymer was subjected toc measurement
in the same manner as that of Example 4. The results
are given in Table 1.

[Example 8]

The procedure of Example 4 was repeated, except
that sodium salt of dodecyl glyceryl ether sulfate
[average number of sulfate groups:.l.S] was ﬁsed as a
dispersant instead of sodium salt of polyoxyethylene
dodecyl ether sulfate, thereby providing a granular
material having a remarkably uneven surface and a dis-
torted shape. The bulk density was 0.45 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

(Example 9]

The procedure of Example 4 was repeated, except
that sodium salt of polyoxyethylene nonylphenyl ether

sulfate [average number of moles of addition of ethyl-
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thereby providing a granular material having a remarka- bly uneven surface
and a distorted shape. The bul k density was 0.41 g/m . The resultant

pol ymer was subjected to neasurenent in the same nmanner as that of Exanple
4. The results are given in Table 1. [Exanple 8] The procedure of Exanple
4 was repeated, except that sodiumsalt of dodecyl glyceryl ether sulfate

[ average nunber of sulfate groups: 1.5] was used as a dispersant instead of
sodium salt of pokyewistéey| die wsleagledether asulfiaper saret ety sprend digkg a
granul ar material having a remarkably uneven surface and a dis- torted
shape. The bul kS@@hant padds af 4B by exye tinel ere uldagtecydol gtiesr waslfakjecct ed
to neasurenent in the same manner as that of Exanple 4. The results are

gi ven in Tabl e iNefERanBrevdiimpes gorredlee BAtEXAAD| Ba¥ingsar epmatrkd-
except that soq£§?1salt of pol yoxyet hyl ene_nonyl phenyl ether sulfate
(average nunber HBR¥&ENofS G¢ oANBf 3t RyFLorteds shapeoxi d&hea] buds used

as a dispersant instead of sodiumsalt of polyoxyethyl ene dodecyl ether
sulfate, theredy"PFbyY dfag @'%ﬁaﬁﬂ?%w mat erial having a renarka-

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

{Example 10]

The procedure of Example 4 was repeated, except
that sodium salt of dodecyl ether sulfate was used
instead of sodium salt of polyoxyethylene dodecyl ether
sulfate, thereby providing a granular material having a
remarkably uneven surface aﬁd a distorted shape. The
bulk density was 0.47 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

[Example 11]

The procedure of Example 4 was repeated, except
that sodium salt of triloxypropylene) dodecyl ether
sulfate [number of moles of addition of propylene
oxide: 3] was used instead of sodium salt of polyox-
yethylene dodecyl ether sulfate, thereby providing a

granular material having a remarkably uneven surface

26
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bly upeven surface and a distorted shape. The bul k density was 0.52 g/nl.
The resultant polyner was subjected to nmeasurenent in the sane nmanner as
that of Exanple 4. The results are given in Table 1. [Exanple 10] The
procedure of Exanple 4 was repeated, except that sodiumsalt of dodecyl
ether sulfate was used instead of sodiumsalt of polyoxyethyl ene dodecyl
ether sulfate, thereby providing a granular materjal -having a remarkably
uneven surface éﬁg & Gistornted shape. The Rulk d8nsity was 0 455 g@fml. The
resul tant pol yner wa ubj ected to neasurenent in the same nanner as that

S
of Exanple 4. The rgﬁﬂ esyldant, golymeramas SURIsehas o measir gRerkedur e
of Exanple 4 was_repeated, except that sodiumsalt éi tri (oxypropyl ene)
dodecyl ether sdffat® (FRidFaY e hofes tBAtafd th5Am ep?opyd&%a?ﬁﬁ%&$53]

was used instead _of sodiums of .pol yox- yet hyl ene dodecyl ether sulfate,
t her eby providi%ﬁeagéyﬁﬁuﬂgr%%é} ital having a remarkably uneven surface

27 and a distorted s Th ul k density was 0.55 g/m . The resultant
pol ymer was subjecteZ%?%nggégg ment

The procedure of Example 4 was repeated, except
that sodium salt of dodecylsulfosuccinamide was used as
the dispersant instead of sodium salt of polyoxyethyl-
gne'dodecyl ether sulfate, thereby providing a granular
material having a remarkably uneven surface and a
distorted shape. The bulk density was 0.51 g/ml.

The resultant polymer was subjected to measurement
in the same manner as thét of Example 4. The results

AN are given in Table 1.

[Example 13]

The procedure of Example 4 was repeated, except
that sodium salt of polyoxyethylene dodecylsulfosucci-
nate [average number of moles of addition of ethylene
oxide: 3] was used as the dispersant instead of sodium
salt of polyoxyethylene dodecyl ether sulfate, thereby
providing a grahular material having a remarkably
uneven surface and a distorted shape. The bulk density
was 0.53 g/ml.

The resultant polymer was subjected to measurement

in the same manner as that of Example 4. The results

i



I n- the 'sane manner as that of Exanple 4.
[ Exanpl e 12] The procedure of Exanple 4 was repeated,

salt of dodecyl sul fosucci nani de was used as the dispersant instead of
sodi um salt of pol yoxyethyl- ene dodecyl ether sulfate, thereby providing a

granul ar materi al

The bul k density was 0.51 g/m . The resultant polyner was subjected to

nmeasurenent in ke sARAMBINGRAS hat of Exanple 4.
[ Exanpl € 13] The procedure of Exanple 4 was repeated, except

in Table 1.

The results are given in Table 1.
except that sodi um

havi ng a remar kably uneven surface and a distorted shape.

The results are given

that sodiumsalt of pekwaenet hyiene dodecyl sul fosucci - nate [average nunmber
of noles of addition of ethylene oxide: 31 was used as the.di spersant

instead of sodium sahi2.qf Py ayeiind eseidlodesyiittbed sukhatd. o herepy

providing a granular material having a remarkably uneven surface and a

di storted shapewatee lwdk martydl)i2es Wid3 I nd . g Toe aesdl wanty pafyedhs Was
subjected to neasurenent in the sane nmanner as that of Exanple 4. The

results

28 asedduwehyidrokdldec sblution under cooling, and 10.7 g of

a 2.8 wt.% aqueous potassium persulfate solution was
added thereto to prepare a homogeneous solution.
Separately, a 500-ml flask equipped with a reflux
condenser, a dropping funnel, a stirring rod and a
nitrogen gas feed pipe was charged with 283 ml of
cyclohexane, and 2.2 g of a 25 wt.% aqueous solution of
sodium salt of polyoxyethylene dodecyl ether sulfate
{average number of moles of addition of ethylene oxide:
2] was added thereto. They were stirred -(at 300 rpm)
and dispersed in edch other, and the flask was purged
with nitrogen and heated to 75°C. The above-described
aqueous monomer/initiator solution was dropwise added
thereto over a period of 30 min. After the completion
of the dropwise addition, the system was subjected to
polymerization with stirring at 75°C for 1.5 h and at
80°C for 4 h. 1In this case, only water was continuous-
ly removed from an azeotropic reflux liquid comprising
cyclohexane and water. When the water content of the
acrylic acid (sodium salt) polymer gel reached 30% by

weight, 0.18 g of an epoxy bifunctional crosslinking

28
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[ Exanplre 14] 72.1 g of acrylic acid was diluted wth 18.0 g of water and
neutralized with 98.9 g of a 30 w. % aqueous sodi um hydroxi de sol ution
under cooling, and 10.7 g of a 2.8 w. % aqueous potassi um persul fate
solution was added thereto to prepare a honbgeneous sol ution. Separately, a
500-m flask equipped with a reflux condenser, a dropping funnel, a

stirring rod and a nltroqsn gas feed pipe was charged with 283 nml of
cycl ohexane, an@98n> g;?ﬁ Blone WElyragusdgd YSanh drthAr kodpemasided ofo

pol yoxyet hyl ene dodec et her sulfate [avera e nunger of noles of addition
of ethyl ene oxi &&% tv\% EeRfetl hef @F 030 Vh‘gy' &t Bardd 3y 3008

and di spersed 'E ?%EE%other and the flask was pudg?d W th nltrogen and
heated to 75 C. &qlﬁedsﬁﬁ}é’&xsﬁrﬁﬁo Jma% ivaDrtakent P8l was

dropwi se added th (ﬁp 0 rlod 30 m n. ifter he Cc npletlon of the
dropwi se additi SR t el%cg'ste teoﬁﬁ%mb Y nBA fét‘la n &% £ 537 ri ng

cont i nuous- Ty FE3REEY %5518%93? Lt%%% FSFP&?‘*P|§{§S§SS‘§% pPPLi P iades
Ch ) hesane SnagiRery Jegh RErVELET aS08l ol NEaEL LSyt (gL
crosslinking r2%ultant polymer was a granular material having a
distorted shape of 400 pm in the average particle
diameter as measured by sieving and a bulk density of
0.42 g/ml.
The resultant polymer was subjected to measurement
in the same manner as that of Exémple 4., The results
are given in Table 1.
(Example 15]
The procedure of Example 14 was repeated, except
that sodium salt of polyoxyethylene decyl ether sulfate
[average number of moles of addition of ethylene oxide:
7] was used as the dispersant instead of sodium salt of
polyoxyethylene dodecyl ether sulfate, thereby provid-
ing a granular material having a remarkably uneven
surface and 'a distorted shape. The bulk density was
0.39 g/ml.
The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

9
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agent (ethylene glycol diglycidyl ether) was added to conduct a reaction
for 30 mn, and a partially cross- |inked acrylic acid (sodiumsalt)

pol ymer was taken out and dried. The resultant granular material was frac-
tionated and dried under reduced pressure to provide 88.0 g of an acrylic
acid (sodiumsalt) polyner. The resultant polyner was a granul ar nmateri al
having a distorted shape of 400 [err] in the average particle dianeter as
measur ed by sieving &dBdampBel R6density of 0.42 g/m. The resultant pol ynmer
was subjected to neasurenent in the sanme manner as that of Exanple 4. The
results are given inTE&blproteduBdeanpf eEt8hpThe g ocasiurepeh tEdanmdecdpit was
repeat ed, except that sodium salt of pol yoxyethyl ene decyl ether sulfate

[ aver age nunber tBRtnBPESuBf saddi pEopodloayieyEhadienexiaity I7]e theer umEkfaise t he
di spersant instead of sodium salt of pol yoxyethyl ene dodecyl ether sulfate,
t hereby provid- [H§rag98r BRuber A&t Beias REvRAG iF ootk sihy lerey @xisief ace

and a distorted ihage. The bul k density was 0.39 g/m . The resultant
pol ymer was subfect®d Pﬁeﬁeé§uFBﬁeﬁﬁsPﬁrﬁﬁétSéﬁ§Qﬁééuﬂfzﬁ?qqﬁﬁ ssFLEebpl e

4. The results_are given in Tahle 1.
poiyogyetﬂyiene ogecyl ether sulfate, thereby provid-

ing a granular material having a remarkably uneven
surface and a distorted shape. The bulk density was
0.45 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The ;esults
are given in Table 1.

(Example 17]

The procedure of Example 14 was repeated, except
that sodium salt of polyoxyethylene stearyl ether
sulfate {average number of moles of addition of ethyl-
ene oxide: 10} was used as the dispersant instead of
sodium salt of polyoxyethylene dodecyl ether sulfate,
thereby providing a granular material having a remarka-
bly uneven surface and a distorted shape. The bulk
density was 0.49 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

[Comparative Example 1]

—_—
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30 [ Exanpl e 161 The procedure of Exanple 14 was repeated, except that
sodium salt of pol yoxyethylene octyl ether sulfate [average nunber of noles
of addition of ethylene oxide: 41 was used as the dispersant instead of
sodi um salt of pol yoxyethyl ene dodecyl ether sulfate, thereby provid- ing a
granul ar material having a remarkably uneven surface and a distorted shape.
The bul k density was 0.45 g/m . The resultant polyner was subjected to
measurenment in the FanmIpmmervas pheducdd Exanphe 4amellearirastil £ 8hatgi ven
in Table 1. [Exanple 17] The procedure of Exanple 14 was repeated, except
that sodi um salaf Exampleoxyet bxtepe shedr\l.®t gepfsdflcdbMeleage wagber
of noles of addition of ethyl- ene oxide: 10] was used as the dispersant

i nstead of sodiusfdsads bhepdigpreysenyl drstatbcof erharqurddsit epluhéorby
providing a granular material having a remarka- bly uneven surface and a

di storted shapé2-2 e dfulsediamsisal twef @iy yethnkens cdedeani pbhener
was subjected to _nmeasurenent in the sanme manner as that of Exanple 4. The

results are gi v&tfiaterabiThel rgsedfantamiolymsiamf aagylic acid (sodium

salt) produced in this system was spherical and had a
particle diameter of 10 to 400 pm and a bulk density of
0.94 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results
are given in Table 1.

[Comparative Example 2]

A polymer was prepared in the same manner as that
of Example 4, except that 2.9 g of sorbitan monostear-
ate (Span 60) was used as the dispersant instead of an
agueous solution of sodium salt of polyoxyethylene
dodecyl ether sulfate. The polymer of acrylic acid
(sodium salt) produced in this system comprised a
mixture of spherical particles having a particle diame-
ter in the range of from 10 to 100 um and secondary
particles comprising an aggregate of the spherical
particles and having a particle diameter in the range
of from 50 to 1000 pm and had a bulk density of 0.65
g/ml. When the resultant aggregate was put into physi-
ological saline, part of the secondary particles re-
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31 A polymer was produced in the sane nmanner as that of Exanple 4, except
that 0.9 g of ethylcellul ose was used as the dispersant instead of an
aqueous solution (2.2 g) of sodiumsalt of pol yoxyethyl ene dodecyl ether

sul fate. The resultant polyner of acrylic acid (sodiumsalt) produced in
this system was spherical and had a particle dianeter of 10 to 400 pmand a
bul k density of 0.94 g/m . The resultant polynmer was subjected to
measurement i nttibRegakB BRIAALyaApakRaAL1ek BElame eithouthd Ifgsiddix@re given
in Table 1. [Conparative Exanp?e 2] A polyner was prepared in the sane

nmanner as that of Erppepkesdltaxeepblyhar #a8 gudfjenvdd ttan medmsiaaint at e
(Span 60) was used as the dispersant instead of an aqueous sol ution of

sodi um sal t of jpokyexwHnty Iirtnslodesykhathef |Bsdmgile 4. Th@heolnawrl tof
acrylic acid (sodiumsalt) produced in this systemconprised a m xture of
spherical partaekegitani 1g @Fapdetilcle diane- ter in the range of from10 to
100 [err] and secondary particles conprising an aggregate of the spherical
particles and havi nfCampartitiive Bixampfler 3iln the range of from50 to 1000 pm
and had a bul k density of 0.65 g/m. When the resultant aggregate was put

i nto physi- ol ogi cah pellymer past prfodusedsddbnidas ysFaet menagrr @&s that '

of Example 14, except that 0.9 g of ethylcellulose was
uséd as the dispersant instead of an aqueous solution
of sodium salt of polyoxyethylene dodecyl ether sul-
fate. The resultant polymer of acrylic acid (sodium
salt) produced in this system was spherical and had a
particle diameter of 10 to 400 um and a bulk density of
0.93 g/ml.

The resultant polymer was subjected to measurement
in the same manner as that of Example 4. The results

are given in Table 1.
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32 turned to primary particles alone without difficulty. The resultant

pol ynmer *was subjected to neasurenent in the sane nmanner as that of Exanple
4. Theresults are given in Table 1. [Conparative Exanple 3] A polyner was
produced in the sane manner as that of Exanple 14, except that 0.9 g of

et hyl cel l ul ose was used as the di spersant instead of an aqueous sol ution of
sodium salt of [maybxyet hyl ene dodecyl ether sul- fate. The resul tant

pol ymer of acrylic acid (sodiumsalt) produced in this system was
spherical and had a particle dianeter of 10 to 400 [err] and a bulk density

of 0.93 g/m. T At—polyrer—was—gubected—te—peastrenent—ast he
same manner as [hat of Exanp@@llziprnﬂ?he resykdseare gijven isoIable 1. 33
[ Tabl e 1] Equil| brium Welding water | apbs&opBiosveplkissdnmtmEte
absorption papsi ng rate ghssuption (G44)g) (f11 ) _ (ml(/mimi n) |4
58 43 16. © _
4 58 4.3 16.6
"5 57 4.2 12.2
& 535 3.6 13.5
7 57 3.7 12.6
-8 56 3.9 14.1
9 57 3.6 12.3
10 58 3.9 14.4
Ex. _
* 11 56 4.2 13.2
12 56 4.1 15.2
13 S5 3.8 12.4
) 14 S5 7.5 35.2
h 15 56 7.8 36.4
16 55 6.4 28.3
17 54 5.6 23.4
53 2.7 2.3
Comp. 2 55 3.5 1.5
Ex.
53 2.8 5.4
______ J—
d
mi\\\\\\\\\\\\\\iﬁ\eﬁe
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5 - 57 4.2 12.2 6 55 3.6

13 5 7 57 3.7 12.6 8 ~—-56-———"""3.9
14.1 9 57 3.6 12.3 10 .9
14. 4 11 56 4.2 13.2 12 ﬂ ﬂ4.1
Wi s ¥ e e
35.2 15 5 7.8 36.4 16 55 6.4
28.3 17 5%HAT IS CLAIMS 4S: 23.4 1 53 2.7
2.3 Conp. 2 55 3.5 1.5 Ex. 3 53

2.8 1. &\ process\fpg pooduaing pelymer parfisdess 4igh an

produci ng pol yner particles wth an irregular shape by polynerizing a
wat er - sol ubl e” FEFYINHES ZShARE nBRoROL Ve Td ZAfG ofh WakSEISoAgbA shyRie byhobi ¢
organi ¢ sol vent_inert .to the Eol yneri zati on and an  aqueous sol ution of said

wat er - sol ubl e BSEYFEPLEA R NeY |2 chET 2eReFPPRY 1FANGhA REREPRYRP £

further . . .
organic solvent inert to the polymerization and an
agueous solution of said water-soluble polymerizable
monomer, characterized in that said system further

contains an anionic surfactant.

2. A process for producing polymer particles with an
irregular shape according to claim 1, wherein said
anionic surfactant comprises an anionic surfactant

having at least one S03 or S04 group.

3. A process for producir;g polymer particles with an
irregular shape according to claim 2, wherein said
anionic surfactant comprises an anionic surfactant
represented by the following general formula (I)
R;~X-SO3M ' (1)

wherein Ry stands for an alkyl group, an alkeny group
or an alkylaryl group each having 6 to 22 carbon atoms,
X stands for a unit having at least one hydrophilic

i

.



contains an anionic surfactant. 2. = A process for prodUEThg”pdTVWET

partictes with an irregul ar shape according to claim
ani oni ¢ surfactant conprises an anionic surfactant ha H m H&
[err] or [err] group. 3. A process for producing polynen parts ¢ th

an irregul ar shape according to claim?2, wherein said anionic surfactant
conpri ses an ani oni ¢ surfactant represented by the foll ow ng general
formula (1) [&@%Y]gen, an estex|gromprean &mide graugs faor bonpd k foggoue
an al keny group or an al kylaryl group each having 6 to 22 carbon atons, X
stands for a @nd ahdviderrul |greup orandhytirdpnds cEor cap abkalkt ede &M anong
an oxygen atom an_ et her 35 oxygen, an ester group, an ami de group, an
ioni c group afd AWyading epbtp, MEtdEIM saandaeriam sdmpoundt ar an

al kaline earth nmetal, an amoni um conpound or a hydrogen atom 4. A
process for ﬂ&ﬂﬁﬂ%ﬁ?|ﬁﬂ%ﬂﬁﬁ particles with an irregul ar shape according
to claim 3, characterlzed i n that the anionic sufactant represented by the
general formula (1) is an anionic surfactant represented by the foll ow ng

formula (I11) [err] (rn)

4. A process for producing polymer particles with an
irreqular shape according to claim 3, characterized in
that the anionic sufactant represented by the general
formula (I) is an anionic surfactant represented by the
following formula (II)
R, —-0-(CH,CH,0) ,~S03M (I1)

wherein Rz stands for an alkyl group, an alkenyl group
or an alkylaryl group each having 6 to 22 carbon atoms,
M stands for an alkali metal, an alkaline earth metal,
an ammonium compound or a hydrogen atom, and n is 0 to

22 6n the average.

5. A process for producing polymer particles with an
irregular shape according to claim 1, wherein said
water-soluble polymerizable monomer is an olefinically

unsaturated carboxylic acid or an alkali salt thereof.

35
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wherei'n [err] stands for an al kyl group, an al kenyl group or an al kyl aryl

group eéach having 6 to 22 carbon atons, M stands for L nmetal, an
al kaline earth nmetal, an amoni um conpound or a hydrHM/ﬂi]&!u“ﬂg(ﬂm!l s 0
to 22 on the average. 5. A process for produci ng pory L Il Wi t h
an irregular shape according to claim1, wherein said water-sol uble

pol yneri zabl e nononer is an olefinically unsaturated carboxylic acid or an
alkali salt thBreof A Prg@ess fomA pretusng opopyBeticPAGt peLeAe ™ iFdry tarc| es

with an irregul ar shape according to claim1l, wherein_said polyner is water
absor bent pol ykEregular shape according to claim 1, wherein said

polymer is water absorbent polymer.
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