10

15

20

25

1 DESCRI PTI ON PROCESS FOR PRODUCTI ON OF

WATER- ABSORBENT RESI N 5Techni cal Field [0001]

The present invention relates to a process for
producti on of a water-absorbent resin, and a

wat er absor bent resin prepared thereby. Mre
particularly, the 1Opresent invention relates to a
nmet hod for. obtaining a water-absorbent resin with
re?ucedbodoL in a process for production of a

wat er - absor bent resin hase suspensi on
pol yneri zati on, and thgy%%?%gggggﬁfbent resPn
prepared thereby. 15 Background Art [0002]

Wat er - absorbent resins are widely used for hygienic

al i _ _
napk Pt ng R UnRBar Aco S ARPEE-REoRROt SRS

i ndustrial nmaterials such as water blocking naterials

gpr cables.OI The hygienic materials such as di sposabl e

I apers_ anf nitary napkins generally conprise a to

TeHeetcaa %h%i? sheet, a hot nelt adhesive, an P
elastic material, a water- 25absorbent resin, pulp

[¢§9Bkl, and the like, and a number. of synthetic resins

and reform.ng agents are used therein-
The presgntginventlon regages ona process for

production of a water—absorbent resin, and a water-
absorbent resin prepared thereby. More particuiarly, the
present invention relates to a methbd for obtaining a
water—-absorbent res}n with réduced odor in a preocess for
production of a water-absorbent resin by reversed-phase

suspension polymerization, and the water—-absorbent resin-

prepared thereby.

Background Art

[000Z2]

| Water—abéorbent resins are widely used for hygienic
materials such as disposable diapers and sanitary népkins,
daily commodities such as pet sﬁeets, and industrial
materials such as water blocking materials for cables.

The hygienic materials such as disposable diapers and
sanitary napkins generally comprise a top sheet, a Dback
sheet, a hot melt adhesive, an alastic material, a water-
absorbent resin, pulp fiber, and the like, and a number of

synthetic resins and reforming agents are used therein.

PCT/JP2007/059066
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PCT/ JP2007/ 059066 2 Thus the hygienic material s have
sone odor originating fromthe raw materi al
conmponents. Since these hygienic nmaterials are worn
on a human body, the odor makes those who wear them
unconfortable even if it is sabtle, and 5therefore it
is desired to devel op an odor-free materi al .

"Among the constituents of the hygienic materials, the

wat er - absorbent resin has a subtle odor originating

Ti50n t e Suhsdaneetatsethifh hiee pE@tICsAON PrOLasssing from
and since the odor tends to diffuse upon absorbing

el efaw izt SrldLonsheieistk 4 0 beiglesi tiabde Hyyieduce

t he odor. [0003] Known wat er - absor bent resins

HSed- {01 s thes hyghense M@ﬁéx@'ﬁod*Tdﬁ{Q@,od@f @ hose
a partially-neutralized product pol yacrylic acid,

dhdedaliad prodkel rfp B 108darch-aeryd igudcid and
graft polyner, a hydrolysate of a S
éﬂéﬁé%bf%"i@‘%Etéééf%éﬂfﬁé SOROI el Sy SaPonid igtherial,

product of a vinyl acetate-acrylic aci.d ester

copol pes @,;19 g}ﬁs{jﬁﬁendQ%] %&I@qﬁmiﬁs, the

productlo e water- sorbent resin,

UG0S, EQ%!B( 'J’_Z@giI?rha{.g:“tQ b%léeé/c?cgls%:l[%gﬁ:lng from

suspensi on pol ynerizZation ne and 't he ar e

é&neovghbégsgb éﬁtﬁe&aﬁ? L IRLES 52 gﬁocr@eegg & Nsince

prepare € reverse ase suspen

5
it ﬁét‘eéi‘&ssﬁc';pé&ﬁ g o BB on 5

Sy POl TRl Gesots, g%cne?tteha% ine e
ﬂkﬁﬂﬁr3|on medi um

Known water—absorbent resins used for the hygienic
materials include, for example, a partially-neutralized
product of polyacrylic acid, a neutralized product of a
starch-acrylic acid graft polymer, a‘hydrolysate of a
starch-acrylonitrile graft‘copolymer,‘a saponified product
of a vinvl acetate—acrylic acid ester copolymer, and the
like. |

[0004]

As the process for production of such the water-
abscrbent resin, an agueous polymerization method, a
reversed-phase suspension polymerization method, and the
like are known, but in the case of the waterwabsorbent
resin prepared by the reversed—phaée suspension
polymerization method, in which poelymerization is performed

by suspending a water-scluble monomer in a dispersion

PCT/JP2007/059066
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[ 0005] Known conventional arts for producing the
wat er - 5absorbent resin by the reversed-phase
suspensi on pol yneri zati on nmethod include a nethod of
pol ymeri zing an a,/3-unsaturated carboxylic acid and
the aqueous al kali netal saltssolution thereof in a
petr ol eum hydrocar bon sol vent using a radica

pol ynmeri zation initiator in the

10presence/non presence of a crosslinking agent, in

%Hnaé%&(&gffoégﬁgy gfi @S& ri8s &gsfée@ed Jeo

pro ective d agent (see atent cunent , and

8. freLhod. of, DlyEr 7L ng. a0, 2. peynsat ur at ed

card oXy § ¢ & dan y wel g or hi gher aqueous

ﬂ&ﬁ?% metal salt solution thereof in a 15petrol eum
d%arbon sorvent usi ng a radical polynerization

initiator in t resen ce/.non: resen

cr os I P BHeRTLOR R m?ﬁ%% oot ﬁ?uy%ler%%?t Sei3reT
cid _ester mnth an HLB of .
L datne (5o ‘Pt o DoETrER %aS%u%U%%%%Slon
roductlon technolo i es d. 20not f.oc ducti on
S0 S HUSE R0 TRSHITar NS sbecrbeAts 1 £ihg an
resins were not those wth Iom1eno gﬂ%odor. Pat ent 1
POEUTRETR U2 TR arRsRO e A © PiBf et iontet
(Kokai) No. 61- 87702 25Patent Docune 2 Ja anes
Mfeiarfindd ot ERtOPUBT$E2R T off (KIRETSC rocarbon
PCT/ JP2007/ 059066 172006 Di scl osure of the Inventlon
OOUBI B Ishj e ctadt ChePphErRent 23 nveht ipht1atqp 10 the
rovi de a
glesence/non —~presence of a crossllnklng agent, in which a
sucrose fatty acid ester is used as a protective colloid
agent (see Patent Document 1), and a method of polymerizihg
an o, p-unsaturated carboxylic acid and a 25% by weight or
higherlaqueous alkali metal salt solution thereof in a
petroleum hydrocarbon solvent using a radical
polymerization initiator in the presence/non-presence of a
crosslinking agent, in which a polylecerol fatty acid
ester with an HLB of 2-16 is used as a surfactant (see
Patent Document 2), but these production technologies did
not focus on reduction of odor, and thus the resultant
water—absorbent resins were not those with low enough odor.
Patent Document 1:
Japanese Unexamined Patent Publication (Kokai) No. 61-
87702

Patent Document 2:

Japanese Unexamined Patent Publication (Kokai) No. 62-

. PCT/JP2007/059066
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process for production of a water-absorbent resin in
whi ch odor upon absorbing water is reduced, and the
wat er - absor bent resin prepared thereby. [0007]
10Conventi onal reversed- phase suspension
pol yneri zation is performed by addi ng an aqueous
nmononer solution to a dispersion nmediumin which a
surfactant is dissolved, followed by dispersing
dropl ets of the aqueous nononer sol ution under
stphiggng. However, the water-absorbent 15resin
prepared by such the polynerizati on nethod had odor
originating fromthe dispersion nedium when it
absorbed water. [0008] Since a petroleum hydrocarbon
¥4 £ Go il 1d:ng1poi it @fe 2080 to 130C is general Iy
used as the dispersion nediumin the production of
ter-absorbent resin by a reversed-phase
suspensi on polynerization nmet hod, it was consi dered

that gdoy, h| gf?&c@%&ef A d-0e; & esd r]_o?év?de a

hlgh tenp atu an the boiling point of the

Codﬁﬁg zgﬂbéggggﬁce enoug %ﬁﬂ%f¥§gﬁééé%g§:é§ﬁlﬁmgﬁ which
ESILIE20074,009066, 00000 The pe e st Jyeni ors, have

11
én}he cause wat er - a sorbent resin

by t.he reverse uspensi on
posf‘gﬁ’%rn?cza]%lﬁsolﬁl IPE%%OI?%I%%I n\?'r educi ng odor by

@ﬂi i ng, and have found that a small anmount of the
ek sion mediumis confined |n the particles of t he
wat er - absor bhent r-esin. p‘%)resent i nve

have (?Cfﬂve%{gﬁl\%ég,l Sﬁ%voﬁf%%e%éwﬁsoe URRSHt Jt% ponfymerlzation

,dIS i on dl urgérom bei ng confined in el
is orme ing an adgueous monomer so ution to a

dispersion medium in which a surfactant is dissolved,
followed by dispersing droplets bf the agueous monomer
solution under Stifring. However, the water-absorbent
resin prépared by such the polymerization method had odor
originating from the dispersion medium when it abscrbed
water.
[0008]

Since a petroleum hydrocarbén with a boiling point of

80 to 130°C is generally used as the dispersion medium in

- the production of the water-absorbent resin by a reversed-

phase suspension polymerization method, it was considered
thét oder could be reduced by drying the resin at a high

temperature higher than the boiling point of the dispersion
medium. However, it was found that odor could not be

reduced enough by a heat treatment.

PCT/JP2007/059066
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10particles of the water-absorbent resin, and have
found that a water-absorbent resin with extrenely | ow
odor originating fromthe dispersion medium when it
absorbs water, is obtained by a reversed-phase
suspensi on pol ynerizati on netlod conpri sing

di spersing an agueous nononer solution in 15a

di spersi on nediumto which no surfactant has been
added, adding a surfactant to the resultant enul sion
troodbsperse the nonomer further, and pol ynerizing,
which led to the conpletion of the present invention.

[ 0010t120Fhak shAONEasSRes L Nes el spvkkdy EnPrOaess f1of che
production of a water-absorbent resin by subjectinga

wat er-sokybl e, et byl eni cally-ansat unat edymnoeros.

Fever sed- phase suspensi on pol yneri zation, conprising

the L0l | v ngh SEEPS, Of 1 0 2 AL AId NG AD BAULOHS-ing odor by

solution of water-sol uble ethylenically unsaturated
%?QQHF t ﬁg@ Smy J A059066,

ydroc ?5%H§ |Sﬁ%?§|on Q§§%6ﬁ§§%QEHSpersefiggfgﬁﬁ%ous

0 jon in t i spersi i [
St b Tl S e P B e
Jananen 1 te emidsion, and () performng the

rever sed-phase suspensi on polynpr!zat!on using a

\(I)VES: ?@quolgij;be!s%r{tg gflgx?eglsigo%L%rfugrx}eggitnlt%%slir\]rletllyats%ru’died how to
I nternal -crosslinking agent. [0011] The pr.oces
R S AT pries SR erTot b o8 Lipga 15 the
producti on of a water-absorbent resin with extre
336\}%18§§r3 Weria "WSH OO [661Ta)] 2 Eicgéaﬁngew,%d that
i n another ~aspect, there is provided a o )
%M&@@@Iéﬁ?épﬁgﬁ¥“%é%?ﬁjbﬁ@ﬁﬁkgﬁtﬁ§mﬁﬂg 6PHd899Foﬁrlglnatl“g

process as defined above. Best Myde for Carrying Qut
fgﬁ@ ﬁﬁ@eﬁﬂ@@ﬁr31on medium, when_lt absorbs water, is

obtained by a reversed-phase suspension polymerization
method comprising dispersing an agueous monoﬁer,solution in
a dispersio.n mediuvm to which no surfactant has been added,
adding a surfa;tan;t to the resultant emulsion fo disperse
the monomer further, and pelymerizing, which led to the
completioﬁ of the present invention.

[0010]

That is, in one aspect, there is provided

a process for productidn'of a water—absorbent resin by
subjecting a water-soluble ethylenically unsaturated
monomer to reversed-phase suspension pelymerization,
comprising the following steps of:

(A) adding an aguecus solution of water-soluble

ethylenically unsaturated monomer to a petroleum

PCT/JP2007/059066



100121 In the process for production of the
present ‘i nvention, the first step is to add an
aqueous sol ution of water-soluble ethylenically
unsat urat ed nononer to a petrol eum hydrocar bon
di spersion medi umto di spersebthe aqueous solution in
t he di spersion nedium (step (A) ) . 6a
Exanpl es of the water-sol uble ethylenically
unsat urated nononer- used in the present invention
Hngt auge-mn antes s havd mgueahi aci b gricyprssucheasiqueous
(neth)acrylic acid ["(neth)acrylic" denotes both
SAcIldre i ranthe' nethmeryid dc 'medandn,t he same appl i es
herelnafter] 2- (et h)acryl am de- 2- -
et %n%ﬁﬂﬁa%"daﬁﬂﬁajcﬂ & gimlieiienaciod f&mdhbﬁ’re disperse
salts P [ JP2007/ 059066 7 thereof:;- nonionic

WS aldicaled MRS, SUGHES ardret h) acryl ami de,
N,N-dinethyl (et h)acryl am de, 2- - hydroxyet hyl
(QﬂEEﬁﬁ%%zﬁhﬁbetﬁﬁgI@V@ﬂé@dJﬂmiﬂﬁkﬁk@@h%héﬁlg@lyﬁ@leatlon

_am-no group-containing unsaturated 5nononers such as

% t(ghlél aminoethyl, et ) acryl A yﬁﬂ%gflzatlon initiator,
hyl anlnopropyl (rreth)acrylaté, and the

o%%ﬁbﬁggﬁgléﬁdtﬁgﬂg&%ﬁQﬁngQHE%m,lE%%§9a§oapeggﬁ§n§§Hg

e use | ohe or in conmbination by mxing 2 or nore
%gg%eof [0013] 10Exanpl es of the al kali ne conpound
0 bé used at the tinme when the nonomer having an

[?5# group is neutralized to forma salt include
un1 sodi um potassi um anmoni um conpounds, and

ethy#bﬁ.85F8%%§L§é?5%§%§ SrreEE Rt fag nvention

I d th I
o TEL ) SERY) Lo B0 AR P P b BR8P 2P st iy
The nnnoner concentéatlon o us sol ution of

n.aque
Skt 8P L3 4BY e RPRy FERT Al § ﬁ%EFuFagsa MONoONer. i s

from 20% 20by mass to the saturatlon concentration.
[0pOD 5]

Accordingly, in another aspect, there is provided a water-absorbent resin prepared

by the production process as defined above.

Best Mode for CarrYing Out the Inventicn

10012}

In the process for produci;ion of the preéent invention,
the first étep is to add an agueous solution of water-—
soluble ethylenically unsaturated monémer to a petroleum |
hydrocarbon dispersion medium to disperse the aqueous

solution in the dispersion medium (step (A)).



When t he nononer having an acid group is neutralized,
- the preferred neutralization degree is from30 to
90% by nol of the acid group in the water-soluble
. ethylenically 25unsat urateg¢ mononer. It is not
preferred that the neutralization degree is |ower
than 30% by nol, because the PCT/JP2007/059066 8

oo RIR g et e anlaed eerm%b S pti on

capacity becones | ow. not_ pref at_t
unﬁé‘gfllréltlefiaﬂoé}l?”tfé:gr”egee iﬁle:t %Sbeﬁ dveﬁlecléj i} q%dude
when t he nononer is used for |en|cﬁ§g% %é? He acid
MOPRBEE 5 £3Y 156k SbiAG Qﬁﬁﬂp' fbﬁ? curylwlt
safety and the Iike. agqueous S0 of 4.
N TBEEH SORABE e IR AT LAt o bt ey Tic”

contain a chain transfer agent, thjckener and the
anflj kBS BRI A0P HESd&E %ﬂ -t A
chai n transfer agent |nclude conmpounds suc da
met Ay dPEOPERIESI 146INdS aSechRdst YRISdshaE e and the salts
hypophosphor ous aci d, phosphorous acid, and the I|ike.
These conpounds can be used al one, or in conbi nat i on
pcof 7220601 0mene ¢ her eof . [ 0017] Exanpl es of the
t hi ckener include carboxynethyl cell ul ose,
hydr oxyet hyl cel |l ul ose, hydroxypropyl cell ul ose,
met hyl cel | ul ose, pol yethyl ene gl ycol, polyacrylic
acid, a 20neutralized product of polyacrylic acid,
pol yacryl am de, and the |ike. [0018] Exanples of the
pet rol eum hydrocarbon used in the pr esent
invention as the dispersion nediumfor reversed-
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25phase suspensi on pol ynerization include aliphatic
hydr ocar bons having 6 to 8 carbon atons, such as
n- hexane, PCT/JP2007/059066 n-hept ane, :
2- met hyl hexane, 3-nethyl hexane and nLoct ane;
al icyclic hydrocarbons having+6 to 8 -carbon atons,
such as cycl ohexane, nethyl cycl opentane and net hyl
cycl ohexane; and aromatic hydrocarbons such as
benzene, toluene and 5xyl ene. [0019] Anong
E}E‘%E@ofl t éélc%dle% %ﬂ&é’t&fa%’é& lﬁ‘oﬁéﬁ:{&% SLO%, 5

east

un}se ecte rom at one of the allﬁiatlc

R e ﬁéh@ﬁ‘ég?ﬁg WG 2

CQPSt rl‘%%BfJﬁV?H(l]e@lgn l I % g{lg I?ét Qgﬁied IS The

sper3| un1to
bly, f 50t 600 ts. b
Bvee? [ AR EOS SO0 BUL S I IR Y Sipsariratea
furt her preferabl fro 50. to b
e S Lk TR vl TSR T |
| ubl t hyl ] t ted
L3t o ey et 60 4er Y T rzf%‘%oirew”%ﬂé’%t%marlzed
the aqueo on_of water-sol ubl e ethyl I
A o s ot G i P it or in
%ﬁ ner|zat|on tenperatureIW£902%é In the
3t BF FHER D ST &rtCfnvention, a
further preferred result is obtalned when t he aqueous

]ution of water-sol uble ethylenically unsaturated

nononer i s added to and di spersed in-the petrol eum
hy dr GeaF O PCH IPFOG7HE5006s compound to be used at the

“time when the monomer having an acid group is neutralized

to form a salt include lithium, sodium, potassium, ammonium
compounds, and the like.
[0014]

Preferred water-soluble ethylenically unsaturated
monomers include (meth)acrylic acid and the salts therecf,
and (meth)acrylamide, in view of industrial availability.

The monomezr concentrationlof an agueous solution of
water-soluble ethylenically unsaturated monomer is from 20%
by mass to the saturation concentration.

[0015]

When the monomer having an acid group is neutralized,
the preferred neutralization degree is from 30 to 90% by
mol of the acid group in the watér—soluble ethylenically
unsaturated monomer. It 1s not preferred that the

neutralization degree is lower than 30% by mol, because the

PCT/JP2007/059066
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10 di spersion nediumin the presence of a polyneric
di spersion agent. [0022] - It is preferred to
sel ect a polynmeric dispersion agent which can be

di ssol ved or dispersed in the above petrol eum

hydr ocar bon di spersi on nedi umgas the pol yneric

di spersion agent used in the present invention, and
that with an average nol ecul ar wei ght of 20, 000 or

| ess, preferably 10,000 or less, and nore preferably

§c@@0g§6uﬁe§§ndé3né93%§npé'Ié@ﬂzeéﬁ&ﬁdéfCtﬁga@@u€§a£izatlon
the pol yneric di spersion agent include nmaleic

a0hyde i denarodif i edy polyet hyhieneyo b ei & @by oy i €comes low.

nmodi fi ed pol ypropyl ene, maleic anhydride nodified-
et hyl enge F%f%%@f%@HC@PQ{y@@%’néﬁ%féfizatlon degree exceeds

anhydrlde ethylene copol ynmer, mal eic

A@Q@ v?l?@l?l’é/}{r@rmo e_Lec used for h %1en1c

anﬁ |de et ene- propy ene copol yner, polyethyl
t I
ALy 15l 0 1

B R At G |u°‘85'ey”‘22hy§?2ﬁ's cel Ll osey

?glﬁy eﬁg%gropjienefgggﬁeq$éfbgff%%?%QEP%ﬁ?r1tq¥¥?nlcally
BRE A BT o M BrSUD. Conel SUTHG: or el B Seent.

RO O RSP RS, S e

yl ene- propyl ene copol yner, maleic
ri de-et hyl ene copol yner, maleic

ﬁgrgﬁgéggﬁ%%EQOGG 11}§£g%drldegﬁgpp Iene co olgé ! Smpounds

polyethylene pol ypropyl ene, ethyl ene- propylene
LP0IAFTER L i di BRI ot St Ty | S THRE Yo .i 1 LS -
polyprog%lene 5[ 0024] - The amount of the -
WFerSiich RJEHPhOBE wedi S5 e dot ke -
fron10 to 5 parts by mass, nore preferably fromO0.01
e FaPeBismesd bad e téhlé}nepr &fleridblSPm gL os of 2

to 2 parts by mass, based on 100 parts
or more thereof.

[0017]

Exampies of the thickener include carboxymethyl
cellulecse, hydroxyethyl cellulose, hydroxypropyl'cellulose,
methylcellulose, polyethylene glycol, polyacrylié acid, =
neutralized product of polyacrylic acid, polyacrylamide,
and the like.

[0018]

Examples of the petroleum hydrocarbon used in the
present invention as the dispersion medium for reversed-
phase suspension pelymerization include aliphatic

hydrocarbons having 6 tc 8 carbon atoms, such as n-hexane,

PCT/JP2007/0%9066
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10by mass of the aqueous sol ution of water-soluble
ethyl enically unsaturated nononer. It is not
preferred that the anount of the polyneric dispersion
agent to be added exceeds 5 parts by mass, since it
is | ess econom cal. [0025] 15Iy the process for
production of the present invention, a surfactant is
added to the enul sion prepared in the above step (A
to further disperse the aqueous sol ution of

r-soluble e nically u

R A s R e R

Ex |l es_of the surfactant used n th tep
%E}%YFﬁaFuﬁggﬁsﬁﬁaﬁ?essnﬁwéeeaﬁt§ boHerenkPaorbrfan uch 23
f at acid este eth | ene_s rb| n fatt
el binBiafsg eEhyh PHEL YPReT anBaron %ﬁyéxegeigﬁsﬁ%HEr
gl¥cer|n fatt % ester, sucrose fatt 4
BbRFBR=F oFt §YSEaER HORSE oP OH0Ry oRGBERYF ankoLBRBRL BT
fatty acid ester, polyoxyethylene al kyl ether
Pot ?%?yethyhene al kyl phenyl PCT/ JP2007/ 059066 12
et her, pol yoxyethyl ene castor oil, polyoxyethyl ene
haPd8hed castor oil, alkylallyl fornaldehyde
condensed polyoxyethylene et her, pol yoxyethylene
poIyo&@%ﬁ%p?h%%%fa%Ry%SePﬁ@?erﬁﬁﬁyEPhyF%n% } §eprsion
fatty acid ester, alkyl 5glucoside, N alky
@?@b@eaﬁeaecteel§%&we@ﬁy1eﬁétfeﬂeyOQCF@eaﬂ%aeheﬁac
pol yoxyet hyl ene al kyl am ne; and anionic surfactants
ky@roesripans yoack Bl SaF5¢ hyﬂypeeﬁeeﬁe Bavip@abeor 7 carbon
al kyl met hyl taurate, polyoxyethylene al kyl phenyl
L drag ., s@rfatrelxip@wo&lyemyf enénarkgv ef hepdgsifazd,
10pol yoxyet hyl ene al kyl ether sulfonic acid and the
zadibabhetepfangotysxyet hyl ene al kyl phenyl et her
phosphoric acid and the salts thereof, and
pal3dkyet hyl ene al kyl ether phosphoric acid and the
salts thereof. The surfactants can be used al one or
i N cOhbé nerdomt of £ t vioe odispeesibermediud 5§0026] uARDNYS
these surfactants, at |east one selected fromthe
o iy dohgi Stomg> O©ft pob Q| yeetsnbf atdys achadrespeeferably
sucrose fatty acid ester and sorbitan fatty acid
esirer50 stpreferpad; s iy vinews pf aad di speisr onrsfabalbly yfrom
of the aqueous 20sol ution of water-sol uble
1 hyd erd cabd wt insatmd o¢ edosimadnen. 100 pafdihe laymnunts off the
the surfactant to be used in the step (B) is
Frefarabd yl dtom b0kvd e b paI sl dye thapben BEWL IPrensaturated

monomer, since the amount enables uniform dispersion of the
the aqﬁeous solution of water-soluble ethylenically
unsaturated monomer, and facilitates control of the
polymerization temperature.
[0021]

In the process for production cf the present invention,
a further preferred result is obtained when the agueocus
solution of water-soluble ethylenically unsaturated monomer

is added to and dispersed in the petroleum hydrocarbon

PCT/JP2007/059066
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| preferably fromO0.05 to 3 parts by mass, based on 100

parts by nmass of the aqueous sol ution of
wat er - sol ubl e 25et hyl eni cal | y unsat urated nononer. |t
is not preferred that the anmount of the surfactant to
be added is |less than PCT/JP2Q07/ 059066 13 0.01
parts by nmass, since the dispersion stability of the
aqueous nononer solution becones low, while it is not
preferred that the anpbunt exceeds 5 parts by nass
$1 68r §1oh Smd &58m ELONEHE CatesSHOO27F a polyddeid dMpersion
of the surfactant to be added in the step (B) is not
gdcularly limted, but it is preferred to use
after diluting or dissolving the surfactant in a
471 amunt of the di spersion nedi umthereby
ringi ng about the 10di spersion stability in a short

time.re ;s Aseride abovergeati VO] $pers] .
dispersi%%lggentrnay be added inqﬁﬁgwgftp (ngb?ﬁflon agen

iy | an, 49 thes syrdagt antq; £90281s Wien g e poly et £51 eum

I spersion agent 1s added together 15with the

LA o D SR, A L S Ee, spgrton
14018 4 1 SA0ENL S D0 dTBpSy ROL L U T R T Dl 3

om 0. to 2 par y nass, based on parts
f ti f ter- bl
R
B (S L AR R 2 L Rea PP MG ol SRR 51 A0

adent” t0 be"added excee nass because i’
is less .economcal. It is also preferred to use the .
FRTETT 1 SpUrel bt aget T TEA At craihae dfspersion
di sper.si an ent has been dissolved. or dispersed in a
Gralh ot LS SO e LA TORr Hoa o
juance Lnereby, brlaaing, about, U SPRLS! oSt AR iyar e

modified ethylene-propylene copolymer, maleic anhydride-

ethylene copolymer, maleic anhydride-propylene copolymer,
maleic anhydride—ethylene-propylene copolymer, polyethylene,
polypropylene, ethyléne—propylene:copolymer, oxidized
polyethylene, oxidized polypropylene, ethylene-acrylic acid
copolymer, ethyl cellulose, ethylhydroxyethyl cellulose,
anhydrcus maleinated polybutadiene, anhydrous maleinated
EPDM (ethylene/propylene/diene terpolymer), and the like.
100237

Among these, it is preferred to use at least one
selected from the group consisting of maleic anhydride
modified polyethylene, maleic anhydride modified
polyvpropylene, maleic anhydride modified ethylene-propylene

copolymer, maleic anhydride-ethylene copolymer, maleic
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14 [ 0029] In the process for production of the
present invention, the reversed-phase suspension

pol ynmeri zation is perforned on the enul sion prepared
in the above step (B) optionally 5in the presence of
an internal ccrosslinking agent,; using a

wat er - sol ubl e radi cal polynerization initiator to
obtain a water-absorbent resin (step (Q)).
Exanpl es of the water-sol uble radical polynerization

O PRt SR, SIS SRl A eonyene
fate; id i de;
LA R B Ao gt AR Ll aget e B8 Ay e
di h hl ori 2, 2" - bi s[ N- (2- s
ELARORTIET TSN my P DF OBt Sh et HE Ty 10 i) s 2o
2 ﬁ%- agﬁﬁis 1-imno-I-pyrrolidino-2-nethyl propane)
SR ARGCHIOr i de and 2, 2' - azobi s[ 2- et hyl - N- ( 2-

Bﬁﬂé@iyethyl)-propioneanide]. [ 0030] Anobng these,
i um persul fate, amoni um persul fate, sodi um

persul fate and 2, 2' -azobi s(2-am di hopr opane)

Dt HhRE GEHT TS ol i1 grer Sho ot IPRA it agent to be
aval l ability and handling. The wat er-sol uble -
F3RA G BT ST DAL | 1] €9 o T B ey PR
redox polynerization initiator together with a
Sl aRy et dudhl d<° st B3 Ees dhl Bstor G ddther

25[ 0031] The anount of the. water-soluble radica

Kot St atf o B2 P20 07 /05090660y mass, based on 100 parts

by mass of the aqueous solution of water—soluble
ethylenically unsaturated monomer. It is not preferred
that the amount of the polymerié disbersion agent to be
added exceeds 5 parts by mass, since it is less economical.
[0025]

In the process for production of the present invention,
a surfactant is added to the.emulsion prepared in the above
step (A) to further disperse the aqueous solution of water-
scluble ethylenically unsaturated monomer in the petroleum
hydrocarbon dispersion medium {(step (B)).

Examples of the surfactant used in the step (B)
include nonionic surfactants such as sorbitan fatty acid
ester, polyoxyethylene sorbitan fatty acid ester,
polyglycerin fatty acid ester, polyoxyethylene glycerin
fatty acid ester, sucrose fatty acid ester, sorbitcl fatty

acid ester, polyoxyethylene sorbitol fatty acid ester,

polyoxyethylene alkyl ether, polyoxyethylene alkylphenyl
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15 initiator to be used is generally fromO0.01 parts
to 1 part by mass, based on 100 parts by nass of the
wat er - sol ubl e et hyl enically unsaturated nononer. It
is not preferred that the anmount is |less than 0.01
parts by mass, since the 5pol yagerizati on degree
becones low, while it is not preferred that it
exceeds 1 part by nmmss, since an abrupt

‘pol ynmeri zati on reaction occurs. [0032] The tim ng

hed-  heo Wad B 1519y L& ¢t 8al o 10poby RSt Zath Prene hardened

initiator 1s added is not particularly Iimted, but

ddst S sef erapd, 10t pptd tdhend nidn OrcdAy@dyance to

t he aqueous solution of water-soluble ethylenically

Hratech qonomela - [ 0038)6 §§%%K§@%ﬁ§'§51§$§§propylene

I nt'er nal -cr ossl i nki ng agent to be used, if

Eg i% denotes %&%H e Hﬁl(mw%m‘h%&y@kyl

h cases W|th and wii t hout the

) t
difl?éé%lc?%nelg%o eérl n and tri ne%cﬁ%’&ﬁ{ pr%g%n%ﬂty acid
o IDr 8, N
groups prepa‘}’ar)%}eggIn eéa%?%n po on&s&\!{/)vlae[i%drwé
t d |
If%acr ;}}tlesg sgugélhds i sac Iagér:ﬁ{é,deés&s%%hdambenzene

dl'\%o netfhylaeir]{er esat[Chy\Zl ?%%até’o @i%%gé/ﬂhflo&peo%lphenyl

aVI ng | l l grou’
%t%g 33{%%'}293? C‘%ﬂ/? y%ef: dlrk%ftehc%er sulfate,
Cﬁ}olgcf%% r| n d eth ﬁ%’g]g h%()r%yce N o salts
t(r%(ﬂ%%fg |ye}ey£q}§é10| {C@?M@é&w q}:r a déDTOIlC aCld
T . .
ESS ARt e s s e e © 5103 SHHer

The amount of the internal-craossl.inking agent t e
#ﬁﬁ%@ﬂts can

PARFR G5 prctist Y oM 1D PP s byt Has®r
preferably fromQ to 1 part by nmass, and further

b1 sFs R AP GHR elrocﬁp%lfeatll%rs% (P @%@O%S‘%bewf
100 6part S by mass

Among these surfactants, at least one selected from
the group consisting of polyglycerin fatty acid ester,
sucrose fatty acid ester and sorbitan fatt& acid ester is
preferred, in view of a dispersion stability of'theraqueous.
solution of water-soluble ethylenically unsaturated monomer.

The amcunt of the surfactant to be used iﬁ the step
(B) is preferably from 0.01 to 5 parts by mass, and more
preferably from 0.05 to 3 parts by mass, based on 100 parts
by mass of thekaqueous solution of water-soluble
ethylenically unsaturated monomer. It is not preferred

that the amount of the surfactant to be added is less than

PCT/JP2007/059066
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10of the water-soluble ethylenically unsaturated
mononer. It is not preferred that the anount to be
added exceeds 3 parts by nmass, since the crosslinkage
is formed excessively and the water-absorption
capacity declines too nmuch. It ‘ﬂs preferred to use
the internal -crosslinking agth 15in a way that it
has been added to the aqueous sol ution of
wat er - sol ubl e et hyl eni cally unsat urat ed nononer in
nce. [0035] The reaction tenperature f
§e¥?oPﬁFF% PRohryer So0CC phAge  SABpaRL PGS CaPi ity of the
yneri zati on cannot ' be determ ned 20gen raIIy in
ﬁﬁéeapés%ﬂvomﬁveﬁw%wg. Reeomesy PWesWBéE%na ngSoR°t
t he kind and anmount of the pol nerlzatlon i nitiator
6eE%rH§@dth%EttPﬁeaW%HﬁErQFE?@ Fs pP@FEPaBVymﬁﬁénﬁéﬁce it
to 100C, and nore preferably from40 to 90C. It is
ﬁétlﬁﬁéf%?P@@m%ﬁQ% the reaction tenperature is |ower
25t han 20C, since the polynerization degree nay
deekvhe, while it is not preferred that it exceeds
100C, since an PCT/J32007/059066 17 abrupt
pol ynﬁhezﬁW@nOfe‘ah@u@ﬁrﬁé@w@t £00B6] added ipnthpestep (B)
resent invention, the .reversed-phase suspension
pol gmrpaau@mlmyy bbnpetfa@r medtaitt he BEebAUTrsdt agetse
after adding the_water-sol uble ethylenically
afsat udal edi nononediseot henpotaesizberbanteant poamall
suspensi on that conpleted the step (C. In the
zacevwher® the deyeessdeophasdismspeasebp bringing about the
pol ynmeri zation is perforned in 2 stages, the
PO yares i gat $oabi eacy i DM suspensi bimes 10 cool ed
untilthe surfactant reaches a precipitation state
af t eraTonpl etd cabofethentioseédspatene and tihepetheéon agent
wat er - sol ubl e et hyl eni cally unsaturated nononer is
maldadk | addde Second stage(Bp, obhabadpatbhctestha aurfactant.
formthat the . polynerized particles at the first
si@ge] are aggl onerated. 15This is preferred because
this nethod allows particles in a
When the polymeric dispersion agent is added together

with the surfactant, the amount to be added therecf is
preferably from 0 to 5 parts by mass, more preferably from
0.01 to 3 parts by mass, and further preferably from 0.05
to 2 parts by mass, based on 100 parts by mass of the
agueous solution of water-soluble ethylenically unsaturated
monomér. It is not preferred that the amount of the
polymeric dispersion agent to be added exceeds 5 parts by
mass because it is less economicai. Tt is alsc preferred
to use the polymeric dispersion agent in a state that the
dispersion agent has been dissolved or dispersed in a small
amount of the dispersion medium under heat in advance

thereby bringing about dispersion stability in a short time.

PCT/JP2007/059066
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size suitable for an application to hygienic
materials to be obtained. The anobunt of the

wat er - sol ubl e et hyl eni cal ly unsaturated nononer to be
added- at the second stage is 20preferably fromb50 to
300 parts by mass, and nore pneferably from 100 to
200 parts by nass, based on 100 . parts by nass of

t he wat er-sol ubl e ethyl enically unsaturated nononer
at the first stage, in view of obtaining proper

pg @nerated particles. 25Incidentally, when the
rever sed- phase suspensi on pol ynerization is perforned

i b / - -
in 2rstages, thes g%% 553&&%%993 9@99@$ pddsent invention,

mentioned step (A step are perfornmed during

.ﬁﬁtﬁ%gf@é&— 59@ ﬁsé&SIé)ﬁzé?f%ros%%%%gﬁgs performed

prese I nvention, a p

(gr?aacl{éo @l:bblaor?'ﬁlge%?fré@yﬁ ’E)iflet o@é?‘gg’%%e y)Ofo @f%nally

wat er - absor ben n may be pertornme addin

B O R P P o MR i oo =

r-sol ubl e' et hyl.eni.call

orj gi nat- fromthe wat h .

UHSa U A S TorbheT - o (e TORALE7 abbor bent” regi fPeain @
repared. i éﬁ; st eps 4% th gh (C) by the

é%%é%ﬂé%ﬁ?r Te rﬁﬁ?éhtg %Ppggflbrosslinking on the
particle surface layer of th er-absorbent. resin .
B Gils it 167 riacEs Likh Hetical polymetization
wat er - absaor pti on capacity under pressure, .

o s o PP e P el S48t rh UL SiHgm persulate,
rovi des perfarmnces suitable for lication to

aﬁ%% HF.':%'d:tSé&éTﬁH’fse atrtygﬁcﬁpum pPex ptpate; peroxides such
post - crosslinking agent used for the(fostcrosslinkhng

Fe & ETs H%ﬁo}ﬁé:i‘q’l C?tﬂdo\r'fi%/D | TR G %133‘1%93820%(§ it

is able to react with the functional groups ,

FHAGiTri&tiany FrsR IR TRt t-oetatstel @A e cal 13z obis [N=-{2-
unsat urated nononer used for the polynerization. -

carboxyethyl)-2-methylpropionediaming] tetrahydrate, 2,2'-

azcbis{l-imino-l-pyrrolidino-Z-methylpropane)

dihydrochloride and 2,2’—azobis{2—methyl—N;(2—

hydroxyethyl) -propioneamide].

[0030]

Among these, potassium persulfate, ammonium persulfate,
sodium persulfate.ahd 2,2"—azobis(2-amidinopropane)
dihydrochloride are preferred, in view of availability and
handling.

The water-soluble radical polymerization initiator may
be used as a redox poilymerization initiator together with a
reducing agent such as sulfite and ascorbic acid.

[CG311

The amount o<f tThe water-scoluble radical polymerization

PCT/JP2007/05%066
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Exanpl es- of the post-crosslinking agent to be used
i ncl ude pol yol s such as ethyl ene glycol, propylene
gl ycol, 251, 4-butanedi ol, trinethylol propane,

gl ycerin, polyoxyethylene glycol, polyoxypropyl ene

- glycol and PCT/JP2007/ 059066 1%9 pol ygl yceri n;

pol ygl yci dyl conpounds such as (pol y)ethyl ene glyco
di gl yci dyl ether, (poly)ethylene glycol triglycidyl
ether, (poly)glycerin diglycidyl ether,

(peLnieiesti gl i '%%%ﬂ%?na%%f{i;so%m?éﬁé? DS vo 1 pare

-gg!%gk% &W%ﬁ? ther%@@?%%% ngoun S e wa@er soluble

anet hyl epi chl or ohydri n; ounds having 2 or
?%«?%C%Mt%wuﬁ%%ﬁ fggﬁsalﬂeas iEBcgﬁn%‘PE preferred
conmpounds including 2,4-tolylene tiiisocyanate and

Hexa ﬂ@?%ﬂw%l%%o%?%%a?%anl%og%t%ﬁjét% oRnes. stithce the
as_ 3- net hyl - 3- oxet ane net hanol - th{l 3- oxet ane
p%wwat%orbﬁwr%eo%%}ﬁ%%%%an% ilg it 1s not

nmet hyl- 3- oxet ane et hanol, 3-ethyl - 3- oxet ane et hano

R Srred g - Bt oxeEap@s et HaRBE : PHxBIBFi nel Refpdlnd@_rupPt
such as 1, 2- ethyleneblsoxazollne car bonat e conpounds
E@kﬂﬂ%ﬁ#%ﬁ¢W¢@n@EQ%%h@%o®%@@rSThese post - cr essl i nki ng
agents may be used alone or in conmbination of 2 or

A&+ her eof . Anong t hese, pol yglycidyl
~,conpounds such as (poly)ethylene glycol diglycidyl

et herThg poiny)ret wthemetlyt yeaterr sglykleyradt pat,

(pol y)glycerin diglycidyl ether, 20(poly)glycerin
gqlmeﬂjngiqnrﬁnitiimwy)p$0@@ﬂ%@eiglw@blparticularly
pol ygl yci dyl ether and (poly)glycerol polyglycidyl

etrhisredr eopr eferiedyrefevied oé astdethenintedgtdvwi ty.

[ 0039] The amount of the post-crosslinking
apenicd ccde tadldegh@bis porieiabl gy fvareO-031tlol S
parts by mass, and nore preferably from0.02 to 3
garstlss rhiye aES s , urbastedr oned Gopanés. PCT/ JP2007/ 059066

[0033]

Examples of the internal-crosslinking agent to be used,

if it is needed, include polyols such as (poly}ethylene

glycel [{poly) denotes both cases with and without the
prefix of “poly”, and the same applies hereinafter], 1,4-
butanedicl, glycerin and trimethylol propané; poly- |
unsaturated esters having 2 or more vinyl groups, prepared
by reaction of polyols with unsaturated acids such as
acrylic acid and méthacrylic acid; bisacrylamides such as
N}N”—methylenebisacrylamide; polyglycidyl compounds having
2 or more glycidyl groups such as (poly)ethyléne glycel
diglycidyl ether, (poly)ethylene glycel triglycidyl ether,

{poly)glycerin diglycidyl ether, (poly)glycerin triglycidyl

PCT/JP2007 /059066
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20 by mass a total amount of the water-soluble

et hyl eni cal |l y unsaturated nononmer used for the

pol ymeri zation. [0040] It is not preferred that the

amount of the post- 5crosslinking agent to be added

is less than 0.01 parts by nmass, since it fails to

enhance various capacity such as the water-absorption

capacity under pressure, water-absorption rate and

gel strength of the resultant resin, Wiile it is not
rr XSt &Pﬁ%a d r and

%ﬁﬁ%ﬁis%ﬁ§%&0e33|vé??gfgagﬁgﬁér-a QG§EF$%€;%g%a€?ty.

glg%]ééﬂgji}fcero%&; ed@%?l cliansl | nkldgragentyrd S These

may It 1s or 1nthe formof an
%ﬂgﬁgﬁﬁ.s | O [ e f | Lt d oo -
I SSO vef%égééggﬁﬁﬁﬂﬂﬁg%%E%ﬂ%ﬁ#ﬂég1 §%ffgﬁ%,i?ri%n
' gﬁg es. of Qphi lic organic
%oivgh ?ﬁ%ﬁﬁggg%ﬁﬁgfrg%gghoE%{sudh as net hyl

ghﬁgﬂol, et hyl al cohol, n-propyl alcohol, isopropyl
conol- and propyl ene glycol; ketones such as acetone

o her A A ek i S S P e g e
Lo A A |18 CrHke? Ry Gp P e brgdhi 1

H%%e%‘%@ryg?%o%?ég}eﬂd Jg_g:%.}fgt &!yngrt?f&csg?b | ergtnctfgefer 2p1.9erferab1y
BN S 4 - ARG Y P BT 0D 7 DSYGbE S 5 by mass

. conpl etion of the polymerizatiaon. It is preferred
Thaina, (i FOSTEErTIE [SRHHE T o par P ey - 1t

drying process after palynerization. in the(gresence

it nadt S 9heE Schide ofthE FRIdIR PoPHAAE Dy HhERTS 3

nore preferably of 5 to 100-5parts by mass, and nost .
;ﬁréfserbé/bmasﬁ, ROLONGE g@%é}qcéss&%nkage is formed excessively

and the water-absorption capacity declines too much.

It is preferred to use the internalmcrosslinking agent
in a way that it has been added to the agueous solution of
water—soiuble ethylenicélly qnsaturated moncmer in advance.
[0035]

The reaction temperature for performing the reversed-
phase suspension polymerization cannot be determined
generally in the present invention, since it varies
depending on the kind and amount of the polymerization
initiator to be used, but the temperature is preferably
from 20 to 100°C, and more preferably from 40 to 9050. It
is not preferred that the reaction temperature is lbwer
than 20°C, since the polymerization degree may decline,

while it is not preferred that it exceeds 100°C, since an

PCT/JP2007/052066
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mass, based on 100 parts by mass of the

wat er - absorbent resin. Thus, by adjusting the water
content at the time of adding the post-crosslinking
agent, post-crosslinkage is formed nore properly on

the particle surface |ayer of e 10wat er - absor bent
resin, and excell ent mater-abgorption capacity can be.
attai ned. [0043] The tenperature in the
post-crosslinking reaction is preferably from50 to
250C, nore preferably from60 to 15180C, further

AP Tt ABP VT b B0-Ph 120€- aRAORGAE pref erably from

70 to. 120C. I'n the present invention, the

é99?ﬁb process may be perfornmed under anbient

pressure or reduced pressure, or even under njtrogen

at nrospheb e i proreRt tovenhante the DBBFYFRY BrdEedure
efficiency. Wien the drying process is perfornmed

SRSl ahdT Pl Preskd bl OB B2 Yr Y ngC T ERpRPAL &F ethg second
preferably from70 to 250C, nore_preferably from 80
$ra80 @ FEeF t 3P 1ny cklep abiycFroniBple oeﬁ%énhﬁﬂl%ﬁst
preferably from90 to 130C. In the case of reduced

D3 EssEed ToRCHRYi by FeapRehYlRElFAT ppRf BRABFYORr om
60 to 100C, and nore preferably from 70 to 90C
PCIPIRR00T/ 059068cmpheted thahatent €F) eontenthefcane where
wat er - absorbent resin after drying is 20%or less, in
View ofeprovinhage f$wipktyioango pyes et abt yor 096 operformed
| ess in general. [0044] 5The nedian particle size of

- ithe? wat &y e mbstrdemt 1 yrest hza hign prepar ton | suppefiet abl s

from10 to 300 pm nore preferably from30 to 200 pm
andlddirdhier] priet exabf ycf aom 50atned59 prgcihenathen state
rever sed- phase suspensi on pol ynerization is perforned
dftanect@gecidi o8 ot d0psefetzegd, tihad thennede amater-
particle size of the water- absorbent resin is 10 pm

051 UHEISS , e tsh yilcen it 1 sugemien a4 eeld whemondre is added in the
wat er - absorbent resin is handled, while the nedi an
fafdrid| £ sgz e Of o300 pport ol €s | Bn not f pref ehdedthe

since the suspension stability in the polynerization

- pelagidOn-d@yparticles at the first stage are agglomerated.

This is preferred because this method allows particles in a

size suitable for an applicaticn to hygienic materials to

‘be obtained.

The amount of the water-soluble ethylenically

~ unsaturated monomer to be added at the second stage is

preferably from 50 to 300 parts by mass, and more
preferably from 100 to 200 parts by mass, based on 100
parts by mass of the water-scluble ethylenically
unéaturated monomer at the first stage, in view of-
obtaining proper agglomerated particles.

Incidentally, when the reversed-phase suspension

polymerization is performed in 2 stages, the above

PCT/Jp2007/059066
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15becone | ow. [0045] The shape of the

wat er - absorbent resin thus prepared varies dependi ng
on the kind of surfactant or dispersion nediumto be
used, but generally is spherical or anorphous 20w th
lots of irregularities. It isjpreferred to apply the
nmet hod described in the present application to the
spherical particles, since it reduces odor
originating fromthe dispersion nediumeffectively.

- 4 =) 7 - i o
tﬁelz'fpﬂr{e[gscgﬁstﬁé%p &) 5'54359@&9 (9P9065 p3rormed MNeXing th

I'nvention wll be described in detai

el y, way_ of E&gﬁpl : rde present invention
L?Osl%]‘b]ﬁénq?ltoerg %o the ﬁoﬁégvﬁ ngg@Exanpl es. [0047]

le 1 92.0 g of 80% by weight acrylic acid was
aced in a 500 nL Erl enneyer flask, and 102.2 g of

30% i gh jLur X AW - _
30% by, weloht. sodium e de sas.added dropp s weaction
t her eb f ar i i zati on. 0.

Lher oy perd o g doneit rallzation o0 4k Qfier-absorbent
di gl yci dyl._et her_ and 43 f_i on- exch o
S R s S, S s X IR MO g

wat er - sol ubl e et hyl eni cal | y unsat urat ed nmononer., 334 -
DI e s 0 e tr B HUH dr Gedibyn Hiioh has

15di spersi aon di u s. placed in a 2 L five-nec
ESATGH GAIT Y QU B0t o asic B pRed AT W #rom the
stirrer, refl.ux caondenser. and nitrogen. gas inlet tu
e et et ¢ Mbiianidaal of %W%@ﬁ%q&%}%% 'S e
wat er - sol ubl e et hyl eni cal |y unsat urated nononer S

: irgﬁkPugh

ARFHPAT it RERPEIRE 20 Stirt- ks

at an internal tenperature of 40C for o
(C)by the aforementioned method. The post-cresslinking on

the particle surface layer of the water-abscrbent resin
enhances various performances such as water-absorption
capacity under pressure, water—absorption rate and gel
strength, and provides performances suitable for
application to hygieﬁic materials.

[c038]

- The post-crosslinking agent used for the post-
crosslinking reacticn is not particulaily limited, as long
as it is able to react with the functional groups
criginating from the water-soluble ethylenically
unsaturated moncomer used for the polymerization.

Examples of the post-crosslinking agent to be used
include polyols such as ethylene glycol, propylene glycol,
1,4—butanediol, trimethylol propane, glycerin,

polyoxyethylene glycol, polyoxypropylene glycol and

PCT/JP2007/059066
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10 minutes (step (A)). [0048] Next, 0.92 g of sucrose
fatty acid ester (M tsubishi- Kagaku Foods

Corp., trade name: S-370) as a surfactant was

25di ssolved in 8.28 g of n-heptane under heat, which

was placed in the above round ﬁotton1flask using a

funnel PCT/ JF2007/ 059066 24 tHer eby di spersing the
aqueous sol ution of water-soluble ethylenically

unsat urated nononer (step (B)). [0049] Then, after

t he atnosphere inside the systemwas fully 5replaced
RE;FE IG90geNn RRSY WY FEIY heCITREHE S¥petat thehprethylene
t he round bottom fl ask containi ng the above emul sjon .
WeECqletHi P @Y UoT e he Horhd VOO B s Trsphy iy L
heated in a water bath at 70C for 1 hour thereb ,
gferdor iyl A Dol saeth zat 7 by @ak ts it st P o) glycerin
10After the pol ynerization reaction, the reaction
torigdlpctididls didetied (Pe-an BFPPBERTE &1 120 Pahg lycidyl

subj ected to azeotropic distillation thereby renoving
etiteny agfd wataly Jof ¥y ¢dveo 5 yise bya Wik i & F eflihpg ndraloepoxy

n- hept ane to obtain a dehydrated pol yner. 15Then, the
qoipaerdavasidrea e epich herahydba h epivg@hylrgnaed o-
n- hept ane and water off the system by distillation,

reerich ydrepeid-hunderh yad it - ogempeitmbs gheriaid &2 obt alardIgpctive
of a water-absorbent resin. The nedian particle size :
fnas: tlizh gdmg zchep sabsoript & ®ni s@peiatye gfompounds including
20physi ol ogi cal saline was 60 g/g, and the water

Loterity was: 20 sodhen s tes WitdMevmterhalbsor bEntsocyanate;
resin. . :

oxetane compounds such as 3-methyl-3-oxetane methanol, 3~

ethyl~3_oxetane_methanol, 3-butyl-3-oxetane methanol, 3-

methyl-3-oxetane ethanol, 3-ethyl-3-oxetane ethanol and 3-

. butyl-3-oxetane ethanol; oxazoline compounds such as 1,2-

rethylenebisoxazoline;carbonate compounds such as ethylene

carbonate. These post-crosslinking agents may be used
alone or in combination of 2 or more theréof.

Among these, polyglycidyl compounds such as
(poly)ethylene glycol diglycidyl ether, (poly)ethylene
glycol triglycidyl ether, (poly)glycerin diglycidyl,ethef,
(poly)glycerin triglycidyl ether, (poly)propylene glfcol
polyglycidyl ether and (polnglycerol polyglycidyl ether
are preferred, in view of excellent reactivity.

[0039]
The amount of the post-crosslinking agent to be added

is preferably from 0.0l to 5 parts by mass, and more

preferably from 0.02 to 3 parts by mass, based on 100 parts

BCT/JP2007/059066
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[ 0050] Exanple 2 "An aqueous sol ution of

wat er - sol ubl e et hyl eni cal |l y 25unsat urat ed nononmer was
prepared in the sane manner as in Exanple 1.

PCT/ JP2007/ 059066 25 334 g of n-heptane as a
pet rol eum hydr ocar bon di spersimn nmedi um was placed in
a 2 L five-neck cylindrical round bottom fl ask

equi pped with a stirrer, reflux condenser and
nitrogen gas inlet tube and heated, to which 5all of

bgbﬁgsstBet895§oéﬁo§9kubkoﬂhgfwﬁ@EQLséthQbeethyleniéally
thyl'enically unsaturated nononer was added using a

d X e Ak ran skAber.nal
st e HOT0E Por 0 more s e A T bos,
[%%%%gt, 0.92 g of sucrose fatty acid ester
(M*t'subi shi - Kagaku Foods Corp., trade nane: S-370)
as a.surfactan I.§S d-i : e Re
nderheg: 1op. g RaF LR Shn, APt o frear R

ol yethylene_(M t sui em.cals :l.n te a
BPi T8 28k 581 Thort ok dperSran eagent wae " BY
di ssol ved in_8.28 f n- t.an I -an h
" 5Pat PORSoveF oTAAARd Po STRE S s s (ERrr AR R as
sing. a funnel thereby dispersj t us -
<8\ Heiten-8PoGEP %9§0F§Eﬁgle#h§P§%Fc%?F%gﬁﬁgatB?%f%ﬁ
nmononer. (step (B)).. 052]  20Then, ter t :
=REROEEHEPe ST AE] abt; ﬁ%gsﬁir&% & soffﬁfh? Féeﬁr‘llgéééltwrﬁ?m'
“ni.trogen gas while the internal t erature.of t -
WPé&ﬁdlﬁoﬂﬁoﬂPFlQ§ﬁf85ﬁﬁgiﬁfh&XFﬁg%a 0 greﬁuP igﬁnﬁhsSlnce
retained at 40C, the r unq bott om fl ask mgﬁ_then e
ikeaEEHIER ANWREEESFAVR At S e 5 PR Y -
performng a 25pol ynerization reaction (step (C)).
[AP#dd the pol ymerization reaction, the reaction

PCT/ JP2007/ 059066 L , .
: When the post-crosslinking agent is added, 1T may be

added as it is or in the form of an agueous solution, or in
the form of a solution dissolved in a hydrophilic corganic
solvent, if it is needed. Examples of the hydrophilic

organic solvent include lower alcohols such as methyl .

alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol

and propylene glycol; ketones such as acetone and methyl
ethyl kétone; ethers such as diethyl ether, dioxane and
tetrahydrofuran; amides such as N,N-dimethylformamide;
sulfoxides such as dimethyl sulfoxide, and the like. These
hydrophilic organic solvents may be used alone or in
combination of Z or more thereof.
[0042]

The timing of adding the post-crossiinking agent is

not particularly limited as long as it is added after

 PCT/JP2007/059066
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26 product was heated in an oil bath at 120C, and

subjected to azeotropic distillation thereby renoving

114 g of water off the systemwhile refl uxing

n-heptane to obtain-a dehydrated polynmer. 4.6 g of a

2% aqueous sol uti on of 5ethy|§ﬂ$ gl ycol diglycidyl

et her was added to the result dehydr at ed pol yner

as a post-crosslinking agent, and a post-crosslinking
reaction was performed at 80C for 2 hours. [0053]

10Then, the polyner was heated in the.oil bath at
F9PE £l PRNDY et Shept AR ARdtWaler oFf1F HRT8ye¥eR{pyRat the
distillation, and dried under nitrogen atnosphere to-

BBE A Ar93s §iBFlROWAERFL aPR ot DeREr FRETRd The? ngHYARY Process
particle_ size was 96 pm the absorption capacity of
physroPogvearisaliae 15wake sErgrgcandt twetwatdp @ range of
content was 3% in the resultant water-absorbent

teBiRt T00BQA) Exuhplley 3nas) Hobt BOY DYy ght > to 100
acrylic acid was placed in a 20500niL Erl enneyer

Pausk, bande192. 2ng ods B0 die nweb gnt o5 olld uke hydrexide by

was added dropwi se into the flask with stirring while.
rexter N $§d conl 10 mhets | bgknaherebytperfarer ngosorbent
neutralization. 0.11 g of potassium persulfate, 8.3

ngsof. et hyheneo gl yephsdimd ycheywaetheromnen 1326 gheftime of
i on- 25exchanged water were added thereto to prepare

- add aogledus sob it ¢ons of L mat ey -sptub) eoethytensshihyage is

unsat ur at ed nonomer .. PCT/ JP2007/ 059066 27
formed more properly on the particle surface layer of the

water—absorbent resin, and excellent water—absorption
capacity can be attained. |
[0043]

The temperature in the post-crosslinking reaction is
preferably from 50 to 250°C, more preferably from 60 to
180°C, further preferably from 60 to 140°C, and most
preferably from 70 to 120°C.

In ﬁhe present invention, the drying process may be
performed under ambient pressure or reduced pressure,.or
even under nitrogen atmosphere in 6rder to enhance the
drving procedure efficiency. When the drying process is
performed under ambient pressure, the drying temperature is
preferably from 70 to 250°C, more preferably from 80 to
180°C, further preferably from 80 to 140°C, and most
preferably from 90 te 130°C. In the case of reduced

pressure, the drying temperature is preferably from 60 to

160°C, and more preferably from 70 to 9(0°C.

PCT/JP2007/055066
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[ 0055] 334 g of n-heptane as a petrol eum

hydr ocar bon di spersion nmedium was placed'in a 2 L
five-neck cylindrical round bottom flask equi pped
with a stirrer, reflux condenser and nitrogen gas
inlet tube, to which 0.92 g ofonal ei ¢ anhydri de
nodi fi ed pol yethylene (Mtsui Chemicals Inc., trade
nane: H wax 1105A) as a polyneric dispersion agent
was added and di ssol ved under heat, followed by

ddi Il of t ' | on. C - in a
gol Iub eé‘evg%€%ren+‘c§% %ﬂ}x{'@%’? selubion, of  Wal®lss 10.5in after

unsafurat ed nononer- using a
unnel ,. ang. 4 he nj re. .Stirre - ' _
PR e baotet 8 " et AL SRR T T Bk one
Nex .92 g of sucrose.fa 1 d ester (Mtsubishi-

PG Fonte Corpesst Phdb hahal T 370) as &

ﬁﬂi{fftant was di ssolved in 8.28 g of n-heptane under
at;” which was added to the above round bottom fl ask

usi ng_.a funnel thereby. di spersing, the agueous :
sol u%}bef] rﬁefgjv%tf e?apé%Jr%]oeF esg%%y?gnpa%l 9 Uhs AT By Fesin
nmononer (step (B)). 20Then, after_the sphere

GHsT &éf?@%f%‘gﬂ%r#%gelf%}?f}{/ f%%ﬁa%@dtﬁﬁb) ir Jgere
gas_while the internal erature_of the round

EAT Tk @i 1 n%é?e He nboe EREFSTorP ke ably from
retained at 40C, the round bottom flask was then-
Hedted 3h HEmdie?n bt h 2RV THTER P RAS RO SR FRTEWY
performng a 25pol ynerization reaction (steﬁ%(gb).

Heolosm £ ipeTy ixpp 0oy / 05 0D6ene 2 8L Af ¢ FHRIPol yhertZat?on
reaction, 95 g of a water- absorbent resin was

o et i hathet e fbdmeraakli ¢ he Exhapl @f othepgter—

medi an particle size was 56 um the absorption

sdesadiant ofephysiol byiwal osalede Waknss Grgt BhdBtheated
wat er content was 3% in the resultant water-absorbent ,
whesi .hq 0088jr BXeampilecdt resin is handled, while the median

particle size of 300 pm or more is not preferred, since the
suspension stability in the polymerization reaction may
become low.

[0045]

The shape of the water-absorbent resin thus prepared
varies depending on the kind of surfactant or dispersion
medium to be used, but generally is spherical or amorphous
with lots of irregularities. It is preferred to apply the
method described in the present application to the
spherical particles, since it reduces odcr originating from

the dispersion medium effectively.

Examples

[C046]

PCT/JP2007/05%066
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94 g of a water-absorbent resin was obtained in the

- 10sane manner as in Exanple 3, except for using 0.92

g of oxidized polyethylene (Mtsui Chenicals Inc.,
trade nanme: H wax 4052E) instead of 0.92 g of maleic
anhydri de nodified pol yethyle as a polyneric

di spersion agent. The nedi an gg%ticre size was 60 pm
the absorption capacity of 15physiol ogi cal saline was
56 g/ g, and the water content mas 2% in the resultant
wat er - absor bent resin, [0059

9
wat er %%EorB%ﬁthaé?ﬂt V3Bt hPhot #ﬁ ?ﬁegﬁggaﬁaed in
manner as_in Exanp ,_except for u5|n
aﬁFa%%e%eb%Wy%yhv?En%f(%%%@9 eghehittats |HéesegFaa%Ventlon
name: H wax 4052E) instead of 0.92 g of maleic
ARhYeF i HEDHBRAf Fadthel fet hyyene B3aBPheFyneri c
di spersion agent in the step (A), and adding a
§6P4tl on of 0.92 g of maleic anhydride 25nodi fi ed
pol yet hyl ene (Mtsui Chem cals Inc., trade name:
Fkaax141D5A) dissolved in 8.28 g of h- hept ane under
heat, PCT/JP2007/ 059066 29 together with the
surfa2?ahty as 8h ol yabehe @F5pPeici anidgent Phaw@ in a
step (B). The nedian particle size was 63 um the
é%%mbtﬁlblﬁmja@rtf/l@$kph§/13¢iol@)§u2:ag gl Phe hmswsbght
g/g, and the water content was 2% in the resultant
sed Bem ISadsorbdatwaesiadef 0060pw Exanpheo6the flaghk ghile
of a water-absorbent resin was obtained in the sane
emgrara Bsy | eodXkampl €he, £ bxskepth¢oebuspaglfarsbhat i on
of 101.84 g of decagl yceryl pentastearate (N kko
iGhent £l z&Goi okt d. 0. 1T agleohiapet aPecayl| yarsSaBjate, 8.3 mg of
di ssolved in 8.28 g of nheptane under heat as a
sttt Batantl yast eady bfc 0d PP gtlodr sawecd 068, Eatt yf atowl-
ester in Exanple 3. The nedian particle size was 86
@mhdiieedbsor ot | 0hr € apdced yolod rohy st ol pgeégate an aqueous

solution of water-soluble ethylenically unsaturated monomer.

334 g of n-heptane as a petroleum hydrocarbon'
dispersion medium was placed in a 2 L five-neck cylindrical
found bottom flask equipped with a stirrer, reflux
condenser and nitrogen gas inlet tube and heated, to which
all of the agueous solution of water-soluble éthylenically
unsaturated monomer was added using a funnel, and the
mixture was- stirred at an internal temperature of 40°C for
10 minuﬁes {step (A)).
(0048]

Next, 0.92 g of sucrose fatty acid ester (Mitsubishi-
Kagaku Foods Corp., trade name: 5-370) as a surfactant was
dissoclved in 5.28 g of n-heptane under heat, which was

placed in the above round bottom flask using a funnel

PCT/JP2007/059066
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15saline was 55 g/ g, and the water content was 2%in
the resul tant water-absorbent resin. [0061] Exanple 7
92.0 g of 80% by weight acrylic acid was placed in a
20500 L Erl enneyer flask, and 102.2 g of 30% by
wei ght sodi um hydr oxi de was aglded dropwi se into the
flask with stirring while externally cooling the
flask thereby . perform ng neutralization. 0.11 g of
pot assi um persul fate, 8.3 ng of
NN tc@’éﬁl%@rﬁf‘ctﬁyé A A NG AXE o If iiter-soluble
25exchanged water  were added thereto to prepare an

. Sol-ut i - © @idad emycal |y
ety AU CEes L S A 352
[gj(ptfg cycl ohexane as.a petrol eum hydrocarbon

|spe]rsi on nmediumwas place in a 2 L five-neck

i . ! 5 . m,wa‘ 1
cyll %rénc,‘?gfﬁ’t%l‘indc}%oqwgﬂgﬁe?% gy gféeQH@ té}/sﬁ:e s fully

stirrer, ux condenser nitrogen gas inlet

S L By A R I . e
i 1105 i i S i .
o;tud% d:ﬁ)anﬁ ?g%ﬁ t\allogg o%u}ynam;]{ Iﬁioengéta?ﬁﬁgﬁ g:%eﬁga%v%unlgm.on was

all .of th yepus ,sol ution .of tes- £ :
Jﬁtr?ﬂ’lﬁﬂ{ @gcl Ia@ Efr)fsgctlher ated’ drwrDbnootrﬁevg)?[1 %aﬁsgi a Quntr%qeeil% heefed an

R ey e i

0.92 g of sucrose fatt cid ester (M tsubishi Kagaku
QeoodE o Loh ﬂ%‘ﬁfé:trféff\};:?%eﬁo()sé) s a surfactant was

After the polymerization reaction, the reaction
product was heated in an oil-bath at 120°C, and subjected
to azeotropic distillation thereby removing 114 g of water
off the system while refluxing n-heptane to obtain a

dehydrated polymer.

Then, the polymer was heated in the oil bath at 120°C7
to remove n-heptane and water off the system by
distillation, and dried under a nitrcgen atmosphere to
obtain 93 g of a water-absorbent resin. The median
particle size was 127 pm, the absorption capacity of
physiological saiine was 60 g/g, and the water content was
2% in the resultant water-absorbent resin.

[C050]

Example 2

An aqueous solution of water-scluble ethylenically

unsaturated monomer was prepared in the same manner as in

Example 1.

PCT/JP2007/059066
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15di ssol ved in 8.28 g of cycl ohexane under heat,
whi ch was added to the above round bottom fl ask using
a funnel thereby dispersing the agueous sol ution of

‘wat er - sol ubl e et hyl eni cally unsaturated nononer (step

(B)). [0063] 20Then, after th%5atnnsphere i nsi de the
systemwas fully replaced with™nitrogen gas while the
internal tenperature of the round bottom fl ask

contai ning the above enul sion was retained at 40C,

the round bottom flask was then heated ,n. a water

bat h &4 ¥ o CHGC tHerbys peP o hgiebcarren
25pol yneri zation reaction (ste Q) 0064 . .
e e N eé %hfe J{Jlo‘f%/_rfla‘?‘?liaﬂ']ojrfldrlcal
reaction, the reaction product was heated in an oi

s ot £tk bl eRed Tt bpierr retlux
distillation thereby renoving 114 of water off the X
agrdamshi 3 reFEBd Yy %%Hdﬁje%n%ug% I digrted, to which
5dehydrated polyner. 4.6 g of a 2% aqueous saol ution

ofl evhyalerie dihe APy TPt LR T A L ETHsR Hki ng
agent was added to the resultant dehydrated polymner, '
arfty ercraoslsly ikl $Rf et d JreRRIsS he¥d Driftedtuys farfunnel,
2 hours. [0065] 10Then, the polynmer was heated in the

arid He miattw2o@as ¢ rienad Ty cdbhexEmenahd sererapire of
the systemby distillation, and dried under nitrogen

b spherd tolrobted n(9%&ry 6%) h- wat er - absor bent resin.

The nedian particle size was 103 um the absorption
[@dddcl ty of physiol ogical saline 15was 49 g/g, and

the water content was 6% in the resultant

wat emtatisorheit g esfi reud:0066) fExanpleld geter (Mitsubishi-
pol ymeri zation reaction suspension that conpleted '
KHhen mdoderdaat .ot raebetnane upstd7t heastepyiJadtant was
t he sane

dissolved in 8.28 g of n-heptane under heat, 0.92 g of

maleic anhydride modified polyethylene (Mitsui Chemicals
Inc., trade name: Hiwax 110bA) as a polymeric_dispersioﬁ
agent was dissolved in 8.28 g of nwhepténe under heat, and
both;solutions were added to the above round bottom flask
using a funnel thereby dispersing the aquecus solution of
water—-soluble ethylenically unsaturated monomer (step (B)).
[0052]

Then, after the atmosphere inside the system was fully
replaced with nitrcgen gas while the internal temperature
of the round bottom flask containing the above emulsion was
retained at 40°C, the round bottom flask was then heated in
a water bath at 70°C for 1 hour thereby performing a
polymerization reaction (step . (C)).

After the polymerization reactlion, the reaction

PCT/JP2007 /059066
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- ghage was, ad dfgl%etlo the @bqovoef po! y%*%&%gdnsg L

manner as in Exanple 3 was defined as the

pol yneri zati on reacti on suspension at the first

stage, and the tenperature was cool ed at 25C
Separately, 128.8 g of 80% by weight acrylic acid was
25placed in a 500 nL Erlenneyeg flask, and 142.9 g of
30% by wei ght sodi um hydr oxi de was added dropw se
into the flask PCT/JP2007/059066 32 with stirring
whil e externally cooling the flask thereby performng

i zat | f potassi f |
ORAGAL 7 f0hefl 6y By DO U PETO) B Sifece

%S&éé&ﬁg% e&i%{flé&d&? émﬁﬁ;@ 1O PEERATE ATy of water

aqueous tion of water-so e ethylenically

JsaLhy al ol mpnoner alc ¢ N, seeond, st ags, {0087.1n o

agqueous horioner sol ut'i on e secon
%ﬁ%itérgmof

suspens ‘on A e Tirst stage and t phere

05500 05 ! PR dE) G0 d U898 885 recun can.

hour , t hereb erformi ng the reversed-phase suspensi on
D R TR L T G SRR S HAD RSN

BT R SO 2L Sl 6o d BEL) S POl Hcor 2

r )

azeotropic distillation thereby renoving 255 g of
R@t™t- of f the systemwhile refluxing n-heptane in the
round bottom flask to obtain a dehydrated pol yner.

g :@ of a 2% 20aqueous sol ution of ethylene glycol
diglycidyl ether as a crosslinking agent was added to _ __
the rigiit dite RERSE SthDAISAETS Hhd-Rhe1L Path at 120°C
crosslinking reaction was perforned, at 80C for 2
Hroesio D osaleRETHe R nd HE racd f ont i xT (i eMaY heat ed

inthe oil bath at 120C to renove n-heptane and wat er ‘
st it Heatsymt erdlpy dried under nitrogen atmosphere to obtain

94 g of a water—absorbent resin. The median particle size
was 96 pum, the absorption capacitf of physioclogical saline
ﬁas 54 g/g, and the water contenﬁ was 3% in the resultant
water—-absorbent resin.
[0054] |
Example 3

| 92.0 g of_8d% by weight acrylic acid was placed in a
500mL Erlenmeyer flask, and 102.2 g of 30% by weight sodium
hydroxide was added dropwise into the flask with stirring
while externally cooling the flask thereby performing
neutralization. 0.11 g of potassium persulfate, 8.3 mg of
ethylene glycol diglyeidyl ether and 43.6 g of ion-
exchanged water were added thereto to prepare an agueous

solution of water-scluble ethylenically unsaturated monomer.

PCT/JP2007/059066
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PCT/ JP2007/ 059066 33 distillation, and dried under
nitrogen atnosphere to obtain 232 g of a
wat er - absorbent resin in a form of aggl onerated
spherical particles. The nedian particle size was 335
pm the absorption capacity of phy3|olog|cal sal i ne
was 53 g/ g, 5and the water content was 3% in the
resultant water- absorbent resin. [0069] Conparative
Exanple 1 92.0 g of 80% by weight acrylic acid was
g%@giﬁ in a 10500 m Erlenneyer flask, and 102.2 g of
wei ght sodi um hydroxi de as added dr opw se

into fl ask stirring il e external

ool Q‘E q oL { PASKDERR ety ?)ewm"gmf%@mn%m%#%%?ﬁlon.
pot assi um persul f at e, f ethyl ene

G Tt Pes Byt v RarHHaste & o1 L 15t b edthanged

wat er were added thereto to prepare an_ aqueous

Sotirderst TRrRs - RoFubl et Je%‘fu ALY %h%%t%r%*fjearefr

nmonomer. [0070] 342 g of n-heptane as a petrole

Ifﬁl%lf%a@wﬁ%%?s%@s%ﬁr%%ﬁlu%%%ﬂb%c%lab?n %P 2thlch 0.92

five-neck cylindrical round bottomflask equ

fidh ekeie r%@hyqiéﬂi%xm%%h%%%eFoJafﬁ%ltth%%%eW?g%%Ul

inlet tube, to which 0.92 g of sucrose fatty acid

@arercq IV t Bubi s hi T #AQ Ak Fo oS Thr pL05R |+ apfe” Mapreltymeric

S-370) as a surfactant and 0.92 g of maleic

EmeRAlro e Pt fiee Polset YT chES PM Yo LIckeRi ked &/

Inc., trade name: Hi wax.1105A) as a polyneric
ﬁnk#nwaﬁcby;ﬂﬂﬁnngwalbPZDOWM@S@@@@OU%4501uthD of water-

soluble ethylenically unsaturated monomer using a funnel,
and the mixture was stirred at an internal temperature of
40°C er 10 minutes (step (A)).

[0056]

Next, 0.92 g of sucrose fatty acid ester {(Mitsubishi-
Kagaku Foods Corp., trade name: S-370) as a surfactant was
dissolved in 8.28 g of ﬁ—heptane under heat, which was
added to the above round bottoﬁ flask using a funnel
thereby dispersing the agueous solution of water-soluble
ethylenically unsaturated monomer (step (B}).

Then, after the atmosphere inside the system was fully
replaced with nitrogen gas while the internal temperatﬁre
of the round bottom flask containing the above emulsion was
retained at 40°C, the round bottom flask was then heated in
a water bath at 70°C for I hour thereby performing a
pelymerization reaction {(step (C)). |

[0C57]

PCT/JP2007/059066
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‘were added and di ssol ved under heat at interna

tenperature of 80C, and then all of the above aqueous
sol ution of water-soluble ethylenically unsaturated
nononmer was added to the dispersion nediumin the
presence of the surfactant uspgg a funnel, the

at nosphere in the systemwas fully replaced with
nitrogen gas while retaining the internal tenperature

~of the round bottom flask cont ai ni ng the above

enul SA%@M@% o ARtk e emi siQnvas hest ef di A water-
wat er bath at. 70Cfor 1 hourtC)perfornma

ﬁ?s}é’fﬂ’édtz%ﬁ% 1 eaghd ohhed QQ17lﬂhe°‘fsta§ﬁe théhner as in

pol ynmerization reaction, 95 g of a water- absorbent

e*f?a%ﬁ}em@zs obtal ngds4 ﬂ?x&%ﬁ% nenner, As 56; JExanpl e

e nedlan particle"size was 59 Tim

g’oc;lﬁ: ﬁ%é)%ac%[a@té/f ?ghesﬁ:{l o%l%%llcaéa{lh% NE s 82/, anc:i

2% i n e resultant

% t%prsoc,rao \?\E%tn{ %%bg;ol%r%{)%%72t]he%lagé Ve —I 5 %ﬁrebent

er-a ent resin was obtal ne

same manner as in Conparative Exanple 1, except for
ﬂsfﬂb 1.84 g of decagl yceryl pentastearate (N kko
@ﬂﬁﬂgcal . Ltd., trade nane:. Pecaglyn 5-S) as a
Actant instead of 0.92 g of sucrose fatty acid

ster.. Ehe nmedi an particle 25size was 90 um the
é%ﬁﬂﬂ%ﬁion capacity of physiol ogical saline was 52

g/ g, an e wat er content 3%.n the

B 0050068 e R N Y ot SRb Hp et Reted 1p the
resin. [0073] .Conparatijve Exanple 3. The :
Bt MPABSST et Tt esia B phr G157 ¢ H Sl Ml S ©F

oxidized polyethylene (Mitsui Chemicals Inc., trade rname:
Hiwax 4052E) instead of 0.92 g of maleic anhydride modified
polyefhylene as a polymeric dispersion agent. The median
particle size was 60 pm, the absorption capacity of
physiological saline was 56 g/g, and the water content was
2% in the resultant water—absorbent resin.

[0059]

Example 5

96 g of a water-absorbent resin was obtained in the
same manner as in Example 3, except for using 0.92 g of
cxidized polyethylene (Mitsui Chemicals Inc., trade name:
HEiwax 4052E) instead of 0.92 g of maleic anhydride modified
polyethylene as a polymeric dispefsion agent in the step
(A), and adding a soluticn of 0.92 g of maleic anhydride
modified polyethylene (Mitsui Chemicals Inc., trade name:

Hiwax 11053) dissclved in 8.28 g of n-heptane under heat,

PCT/JP2007/058066
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5as in Conparative Exanple 2 was uniformly spread in
a stainless plate, and heated by a hot air drier at
180C for 3 hours. The nedian particle size was 89 pm
the absorption capacity of physiol ogical saline was
55 g/ g, and the water content s 0% in the

resul t ant wat er - absor bent 10reSi'n. [0074] Conparative
Exanple 4 92.0 g of 80% by wei ght acrylic acid was
placed in a 500 mM Erlenneyer flask, and 102.2 g of

30% b i ght 15sodi hyd id dded dr i .
QLB BL ASPodm vl g vRs a0l P B oo

the flask thereb erformng neutralization. 0.11

SFCBot Bestim Ferlul Fat o, 1B IR Gp Pafticie stzeTwSs 63 um,
N, Nf - met hyl enebi sacryl am de and, 43. 6, f .
Fof- 2R PERgE Vi RA C ey e R It ] CHrEparEant 9/9,
aqueous 20sol ution of water-soluble eth Lenicall

Y3 At AT horMet (G515 10 th@;ées]@%}Y fant water-

cycl ohexane as a petrol eum hydrocarbon di spersion

He e Has Pidted in a 2 L five-neck cylindrical

round bottom fl ask equi pped with a stirrer, reflux
P&eohdenser and nitrogen gas inlet tube, to which

0.92 g of sucrose fatty acid ester (M tsubishi-Kagaku
Fowdsleor p., PCT/ JP2007/ 059066 36 trade name: S-370)

as a Surfactant and 0.92 g of mal eic anhydride .

nmodi f9ed pof yetrat ereaf M et G 2afas | plelaing@den the
name: H wax 1105A) as a pol yneric dispersion agent o
wene reited: awl i SSoinete uhderx¢rizl , fTandigheh al sobption of
t he 5above aqueous sol ution of water-sol uble

ety | @i it ald gaginseadt uy bt peh tosiower a was (Mbdded Goemheal Co.

di spersion mediumin the presence of the surfactant

Lisd ng tarddmnedme ¢ M giogpher®) | dithel eydtEm Has8 g of n-
fully replaced with nitrogen gas while retaining the
hapiterrnal uidnpereadiures s A0S aamehti Olbeneddecentl 82 om of
was heated in a water bath at 70C for 1 hour thereby

feffagam Mg oy pod s zat | on Teagrleon3. The median particle
size was 86 um, the absorption capacity of physiologicai
saline was 55 g/g, and the.water content was 2% in the
resultant water-absorbent resin.
[0061]
Example 7

82.0 g of 80% by weight acrylic acid was placed in a
500 mL Erlenmeyer flask, and 102.2 g of 30% by weight
sodium hydroxide was added dropwise into the flask with

stirring while externally cooling the flask thereby

performing neutralization. 0.11 g of potassium persulfate,

8.3 mg of N,N’—methylenebisacrylamideVand 43.6 g of ion-

exchanged water were added thereto to prepare an aqueocus

solution of water-scluble ethylenically unsaturated monomer.

PCT/JP2007/059066
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[0076] After the polynerization reaction, 96 g of a
wat er - absorbent resin was obtained in the sane
manner as in 15Exanple 7. The mnedian particle size
was 110 pm the absorption capacity of physiol ogica
saline was 48 g/ g, and the wager content was 7% in
the resul tant water-absorbent resin. [0077] 20The
medi an particle size, water content and odor sensory
test of the water-absorbent resins prepared in the

respegid ?ﬁﬁ?ﬂl%é%&@@%r 3 th IRX A YRR ARl 18 on
Yy e

evaluate nmet hods iIIustrated bel ow. [0078]

| Rdihgl &= 38220 G of A he melehraalisobeMdrical
|n was sieved with a PCT/JP2007/059066 37 JI'S

.1§£§?g3£9j§h? it By SIRVE PRENING: 1Gfr 230 pariThe

n partl e SIZG was mneasured using a combi nati on

i
nc?égs ough LT e\?k}-y 5 V| 1GdHt QlbdIDnS, Qfnitdie 0.88i y of

passe openlng, l e using a

nhi nay f5 o : .
ci 'c”%ﬂh lae Sﬁ{o%i’?on S er\?}ﬁé?r@’ (\’Mit%h} Q;fhémfceal

e resin remnmalne

%jeandatr d dSI eves Wel.e S!af Kﬁ%doavg]%r[ﬂ)léﬁt}é&é Qﬂ% ers:.on

Sgimnimg mfFﬁla S|eve mn si eve ‘openi ng of 4

b
S el e B et el o qpnirk,

| a&@: eve ]g‘pé% % Se'of%vq%%f’gm ncgllgclflecglhg oiillatd &?'s%‘i%b"iﬁé h
| eﬁ:ﬁqy% %{]1‘1;35/ “‘pnnﬁja&?udf%tee .monome(%)lfslﬁervggesaf anm o an%ts the =

si eves were stacked downwar 5fo||om5 begi nni
TN S1e 6 W D 0 e ORI dreasy s e gor

10 minutes (step (A)).

[0062]

Next, 0.92 g of sucrose fatty acid ester (Mitsubishi-
Kagaku Foods Corp., trade name: $-370) as é surfactant was
dissolved in 8.28 g of cyclcohexane under heat, which was
added to the above round bottom flask using a funnel
thereby dispersing the agueous solution of water-soluble
ethylenically unsaturated monomer {step (B)).

[0063]

Then, after the atmosphere inside the system was fully
replaced with nitrogen gas while the internal témperature
of the round bottom flask containing the above emulsion was
retained at 40°C, the round bottom flésk was then heatéd in
a water bath at 70°C for 1 hour thereby perfeorming a
polymerization reaction (step (C)).

[0064]

PCT/JP2007/059066
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pmat the top, followed by a sieve with a sieve

openi ng of 600 pm a sieve with a sieve opening of

500 pm a sieve with a sieve opening of 425 pm a

sieve with a sieve opening of 300 pm a sieve with a

si eve opening of 250 pm 20a sieve wth a sieve

openi ng of 150 pmand a tray it or der. About 50

g of the water-absorbent resin was placed on the

sieve at the top, and classified for 20 m nutes using

a | ow tap-type shaking nmachi ne. [0079] 25After the

si evelEt@ssthe capl pReriRet el ghe2gFiphe the reaction

wat er - absorbent resin remaining on the respective .
Brediest PGT? JP2@077058088 ©38 Washcar ctif@ied #ndtaphppected
of wei ght percent based on the total weight of resin,
theazedespier@ishi égrhied thebeler répromittiel +ésynef water
with a snaller particle size, and threby the ,
¢ ef atheonsybetmeehni 1 hersfivel npenyagshanané ntegelatadn a
5val ues of the wei ght percentage of the

ael edratbsdribehymeesi ndrengi of ng oh adecsieveceteon of
plotted on a | ogarithm c-probability paper. The plots
orht hengprobatel | 4ygpapedy Weeeheonnect edresshimking agent
straight line, and the particle size corresponding to

wad egiddaedc avet lght rpenTeant ofle 5084 by=dvep ghymd Onwasnd a
defined as the nmedian particle size. [0080] (Water
erdEntnking redfboldn 2ubs gpof tohecdader?absofbent hours.
resin was wei ghed accurately (Xg), and after drying
a0a05C with a hot air 15drier for 2 hours, the

wei ght. of the dried water-absorbent resin was

measuresh ( ¥he pElyhdenvihenyeted TontientowBsbath at 120°C
cal cul ated by the follow ng equation. Water content '

ﬂ&@réﬁ&ﬁé<cy@@dﬁ@x%néQQnﬁaﬂﬁﬂér off the system by

- distillation, and dried under nitrogen atmosphere to obtain

97 g of a water—absorbent resin. The median particle size
was 103 um, the absorption éapacity of physiological saline
was 49 g/g, and thé water content was 6% in the resultant
water—absorbent_resin.

[0066]

Example 8

A polymeriéation reaction sﬁspension that completed
fhe polymerization reaction up to the step (C}) in the same
manner as in Example 3 was defined as the polymerization
reaction suspension at the first stage, and the temperature
was cooled at 25°C.

Separately, 128.8 g of 80% by weight acrylic acid was
placed in a 500 mL Erlenmeyer flask, and 142.9 g of 30% by

welght sodium hydroxide was added dropwise into the flask

PCT/Jp2007/059066
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20( Absorption capacity of physiological saline) 500 g
of a 0.9% aqueous sol ution of sodium chloride was
placed in a 500 nL beaker with a 3 cm|ong bar and
while stirring with a magnetic stirrer, 2.0 g of the
wat er - absor bent resin was wei ghed accurately (Ag) and
‘added to 25t he beaker such that no unswollen lunp is
left, and then the m xture was stirred at a rate of

600 rpmfor 1 hour. PCT/JP2007/059066 39 Cel 4
W8S, fs!tgﬁrer’i?}dg QHt: %‘4 e%gt]éélasflzﬁ%ﬂﬁ{ v, MG Sl ey
cmin dianeter W a sieve opening of 38 pm

excessi.ve wat q_1r111 cl%ggaqji ed i the (fﬁjufoﬁ%@ggiqgn %gg@fate',

Kieve WY roughly diained with a ne resin
s o R PO s o E L e Ghgh T g of
e ity AR e et Sl Gl 2aueous
S Sl S gl e

(Odaor sensory test Qdor of the water-absorbent
Flesi® SEYNatTH P Fr om t he di spersion nmedi um upon
swel I ing was conpared by the 15foll ow ng nethod. 20.0
@0&7]0. 9% by mass saline at 25C was placed in a 140
mL-glass bottle with a Iid (myonnai se bottleg, and '

stir PEFaR (e AUGAYDRPIREICT £V 1A 3fe thE second stage
wat er - absorbent resin was added to the glass bottle

| v G 5P S8 ROV TGRS TOr AT IR 1T G (Hespension
~dispersion 20nediumin the glass.bottle was

. adettérenified thys HAIRe PrhailiS EERIPRIGHST ddiice s e (hestem was

six-l'evel odor intensity indicati‘on method shown' = .
el lewedand téy alidatcat by ashe thearf Kidiaie WgDOBRted in-a

water bath at 70°C for 1 hour thereby performing the

reversed-phase suspension polymerization at the second

'étage.

After the polymerization reaction, the reaction
product was heated in an oil bath at 120°C, and subjécted
to azeotropic distillation thereby removing 255 g of water
off the-system while refluxing n-heptane in the round
bottom flask to obtain a dehydrated polymer. 8.2 g of a 2%
aqueous sclution of ethylene giycol diglycidyl ether as a
crosslinkiﬁg agent was added té the resultant dehydrated
polymer, and the crosslinking reaction was performed at
80°C for 2 hours.

[CC68]

Then, the reaction mixture was heated in the oil bath

at 120°C to remove n-heptane and water off the system by

PCT/JP2007/059066
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Table 1 25 PCT/JP2007/ 059066 40 Six-1evel evaluation
Eval uation criteria 5 Very strong odor Strong odor 3

-Easily recogni zed odor 2 Slight odor, oder of what is

recogni zed Very slight odor which is detected with
difficulty O No odor [0084] 33.

distiilation, and dried under nitrogen atmosphere to obtain
232 g of a water-absorbent resin in a form of agglomerated
sphéricél particles. The median particle size was 335 pm,
the abscrption capacity of physioldgical saline was 53 g/g,
and the water content was 3% in the resultant water-
absérbent resin. |
[0069]
Comparative Example 1

'92.0 g of 80% by weidght acrylic acid was placed in a

500 mL Erlenmeyer flask, and 102.2 g of 30% by ﬁeight

,sodium"hydroxide‘was'added dropwise into the flask'with'-f

sfigring while_ékterhally=cooliﬁg’the flask théréby '
performing neutralization. 0.11 g of potassium persulfate,
é.3 mg of ethylene lecol diglycidyl ether and 43.6 g of
icn-exchanged water were added thereto to prepare an
aquecus sclution of'water—soluble ethylenically.unséturated
monomer.

[0070]

342 g of n-heptane as a petroleum hydrocarbon
dispersion medium was placed in a 2 L five-neck cylindrical
round bottom flask equipped with a stirrer, reflux
condenser and nitrogen gas inlet tube, to which 0.92 g of
sucrose fatty acid ester (Mitsubishi-Kagaku Foods Corp.,
trade name: S-370) as a surfactant and 0.%2 g of maleic
anhydride modified polyethylene (Mitsui Chemicals Inc.,

trade name: Hiwax 1105A) as a polymeric dispersion agent

PCT/JP2C07/059066
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The odor sensory test results of the water-absorbent
resin prepared in Exanples 1 to 8 and Conparative
Exanples 1 to 4 are shown in Table 2. 5[0085] Table 2
Sam | e Di spersion nedium Median particle size [1-1n]
Absorption capacity of physiokpgi cal Odor sensory
test (Evaluation by panelists)

were added and dissolved under heat at internal temperature

"of 80°C, and then all of the above agueous solution of

water-scluble ethylenically unsaturated.monomer was added
to the dispersion medium in the presence of the surféctant
using a funnel, the atmosphere in the system was fully
replaced with nitrogen gaéiwhile retaining the internal
temperature df the round bottom flask Contaihing the above

emulsidn at 40°C, and the émulsion was heated in a water

bath at 70°C for 1 hour to perform a polymerization

“ reaction..

[0071]
After the polymerization reaction, 95 g of a water-
absorbent resin was obtained in thé same manner as in

Example 2,V-The_medianxparfible size was 59 pm; the

'ébsérptidhjcapacity bf'ﬁhySincgiééiféalinézWas 52-g/g;vahdf‘

the water content was 2% in the resultantAwater—absorbent‘

resin.
[0072]
Comparative Example 2

97 g of a water—absorbent resin was obtained in the
same manner as in Comparative Example 1, except for using
1.84 g of decaglyceryl pentastearate (Nikko Chemical Co.
Ltd., trade name: Decaglyn 5-5) as a suffactant instead of
0.92 g of sucrose fatty acid ester. The median particle
size was 90 um, the absorption capacity of physiological

saline was 52 g/g, and the water content was 3% in the

PCT/JP2007/05%066
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sal i ne [ g/ g] ABCDEAver age Exanpl e 1 Heptane 127 60
22221 1.8 Exanple 2 Heptane 96 54 1 1 1

35

regsultant water—-absorbent resin.

[0073]

_Comparative Example 3

The water-absorbent resin prepared in the same manner
as in Comparative Example 2 was uniformly spread in a
stainless plate, and heated by a hot air drier at 180°C for
3 hours. The median particlé'size was 29 pm, the.
absorption capacity of physiolegical saline was 35 g/g, and
thé water content was 0% in the resultant water-absorbent
resin. | |

[0074]

| .Comparativé-Examplé 4

92.0 g of 80% by Weight'acrylic'acid“wés,placed in a .

500 ml Erlemmeyer flask, and 102.2 g of 30% by weight

'sodium hydroxide was added dropwise into the flask with

stirring while externally cooling the flask thereby
performing neutralization. 0.11 g of potassium persulfate,
8.3 mg of N,N’-methylenebisacrylamide and 43.6 g of ion-
exchénged water were added thereto to prepare an agueous
solution of water-soluble ethylenically unsaturated monomer.
[0075]

360 g of cyclohexane as a petroleum hydrocarbon
dispersion medium was placed in a 2 L five-neck cylindrical
roupd bottom flask equipped with a stirrer, reflux
condenser arnd nitrogen gas inlet tube, to which 0.92 g of

sucrose fatty acid ester (Mitsubishi-Kagaku Foods Corp.,

PCT/JP2007/059066
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111.0 Exanple 3 Heptane 56 551 1 0 0. 0 0.4
Exanple 4 Heptane 60 56 1 0 0 0 O

36

trade name: S-370) as a surfactant and 0.92 g of maleic
anhydride modified polyethylene (Mitsul Chemicals Inc.,
tradé name: Hiwax 110DA) as a polymeric dispersion agent
were added and dissolved under heat, and then all of the
above aqueous solution of water-scluble ethylenically
unsaturéted monomer was added to the dispersion medium in
the presence of the surféctaﬁt using a funnel, the
atmosphere in the system was fully replaced with nitfogen
gas while retaining the internal tempefaturé at 40°C, and
then the emulsion was heated in a water bath at 70°C for 1
hour thereby performing a polymerization reaction.
[0C76]

After the polymerization reaction, 96 g of a water-

absorbent resin was obtained in the same manner as in

17Example 7 The medlan partlcle S1ze Was - 110 pm, the
‘,absorptlon capac1ty of phy51olog1cal sallne was 48 g/g, and

the water content was 7% in the resultant waterwabsorbent

resin.

(0077}

The median particle size,'water content and odor
sensory test of the wéter—absorbent resins prepared in the
respective Examples and Comparative Examples were evaluated
by the methods illustrated below.

100781

(Median particle size)

50 g of the water-absorbent resin was sieved with a

BCT/JP2007/059066
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0.2 Exanple 5 Heptane 63 56 1 0 0 0 0 0.2 Exanple 6
"Heptane 86 55 1 1 110 0.8, Exanple 7

37

JIS standard sieve with a sieve opening of 250 pm. The
median particle size was measured using a combination of
sieves (A) when 50% by weight or more of the resin passed

through the sieve opening, while using a combination of

sieves (B) when 50% by weight or more of the resin remained

on the sieve.

(A) JIS standard sieves were stacked downward as
follows; beginning with a sieve with a sieve opening of 425
um‘at the top; followed by a sieve with a sieve opening of
250 pm, a sieve with a sieve opening of 180 pm,. a sieve

with a siéve opening of 150 pm, a sieve with a sieve

opening of 106 um, a sieve with a'sieve opening of 75 um, a

siéve,with a sieve opening of 45 ﬁm and .a tray in order.
kBjIJIS standafdﬂsieveé We£¢zétaékéd_dowﬁward‘a33'
follows; beginning with a sieve wi£h a éieVe opening of 850
pm}at‘the top; followed by a sieve with a sieve opening of |
600 pm, a2 sieve with a sieve opening of 500 pm, a sieve
with a sieve opening of_425 pm, a sieve with a sieve
opening of 300 pm, a sieve with a sieve opening of 250 pm,
a sieve with a sieve opening of 150 um and a tray in order.
About 50 g of the water-absorbent resin was placed on
the sieve at the top, and classified for 20 minutes using a
low tap-type shaking machine.
[6079]
After the sieve classification, the weight of the

water—-absorbent resin remaining on the respective sieves

PCT/JP2007/059066
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Cycl ohexane 103" 49 2 2 2 2 1 1.8 Exanple S Heptane
335 53 0 0 0.0 Conparative Exanple 1 Heptane

38

was calculated in terms of weight percént based on the
total weight of resin, the values were integrated in order
from the résins with a smaller particle size, and threby |
the relations between the sieve openings and integration
vélues of the weight percentage of the water-absorbent
resin remaining on the sieve were plotted on a logarithmic—
probability paper. The plots on the probability éaper were
conﬁected with a stfaight line, and the particle size
correspondiﬁg to integrated weight percent of 50% by weight-
Qés defined as the median'particle size; |
[0080]
(Wéter content)

Bbout 2.5 g of the water—absorbent resin wasrweighed

accurately (Xg), and after drying at 105°C with a hot air

. drier for32=houré,'the'weight:of ﬁheidried waterwabsorbent

résiﬁ‘waé'méaéurédf(Xg)h:aﬂdvthen ﬁﬁelwatér_¢oﬂtent1Wééi'

calculated by the following‘equatioh.

Water content (%) = [(X — Y)/X] x 100

[0081]
(Absorption capacity of physiological saline)

500 g of a 0.9% aqueous solution of sodium chloride
was_placed in a 50C mL beaker with a‘3 cm—-long bar and
while stirring with a magnetic stirrer, 2.0 g of the water-
absorbent resin was weighed accurateiy (Ag) and added to
the beaker such that no unswollen lump is left, and then

the mixture was stirred at a rate of 600 rpm for 1 hour.

DCT/JP2007/055066
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59 52 33 3333.0 Con'paratli ve Exanple 2 Heptane 90
52 3 3 3 3 3 3.0 Conparative Exanple 3 -Heptane

39

Gel was filtered out by a JIS standard sieve which is
20 cm in diameter with a sieve opening of 38 pm, excessive
water contained in the gel remaining on the sieve wasr
roughly drained with a fluorire resin board, and then.the
sieve was tilted and left for 30 minutes for fﬁrther
draining. The weight of the gel remaining on.the sieve
(Bg) was wéighed, and the absorption capacity of
physiclogical éaling was calculéted by the following
equation. |
Absorption capacity of physiclogical saline (g/g) = B/A.
[0082] '
(Odof sénsory test)

‘Odor of the water—absorbent resin originating from the

.dispefsion_médium upon'swélling'was compa:ed,by'thé

following method. 20.0 g of 0.9% by mass saline at 25°C |

was placed in a 140 mi glass bottle with a lid- (mayonnaise

bottle), and stirred with a 3 cm-long bar. 4.0 g of the

water-absorbent resin was added to the glass bottle and

tightly sealed. The odor originating from the dispersion
medium in the glass bottle was determined by five panelists
in accordance with the six-level odor intensity indication
method shown below, and evaluated by the mean value.

[0083]

Table 1

PCT/JP2007/059066



89 55 3 3 3 3 3 3.0 Conparative Exanple 4 Cycl ohexane
110 48 4 4 4 4 4 4.0 - As is shown in Table 2,

it is obvious that odor originating fromthe

di spersion nmedi um of the water-absorbent resin
prepared by the production prébess of the 10present
invention is lower, in the conparisons anong the

Slx_le?El Evaluation criteria
. evaluation
3 Very strong odor
4 Strong odor
3 Easily recognized odor
5 Slight odor, oder of what
is recognized _
1 Very slight odor which is
detected with difficulty
0 No odor
[0084]

The odor sensory test results of the water-absorbent
resin prepared in Examples 1 to 8 and Comparative Examples

1 to 4 are shown in Table Z.

5 [0085]
Table 2
Median Absorption "Odor sensory test
. Dispersion particle capacity of (Evaluation by
Sample . . o . .
medium - size physiclogical panelists)
' [um] saline [g/g]l |2 | B | C|{ D | E |Average

Example 1 Heptane 127 60 z|l2]12(2;1 1.8

Example 2 Heptane 96 54 1|1 t1 141 1.0

Example 3 Heptane 56 55 110|010 0.4

Example 4 Heptane 60 56 (o0 0] 0. 0.2
© Example 5 Heptane 63 . 56 Tlo|lCc| 0|0 0.2

Example 6  Heptane- [, 86 . |. 35 111 (111190 0.8
. Example 7 | Cyclohexane | 103 - |~~~ 48 Jd2yz2l2]2 |1 1.8

| Example 8 " Heprane | . 335 [ 53 .. |elotoio] ol 0.0
| Comparative - - ' : R - '

Example 1 Heptane 59 : 52 3] 3 3 313 3.0

Comparative :
2 3

Rxample 2 Heptane 90 5 3137131} 3 3.0
Comparative

Example 3 Heptane 89 55 31313433 3.0
Comparative | .o 1 hexane 110 48 alalala]a 4.0

Example 4

As is shown 1in Table 2, it is obvious that odor
originating from the dispersion medium of the water-
absorbent resin prepared by the production process of the
10 preéent invention is lower, in the comparisons among the

same kind of dispersion media.

PCT/JP2007/059066



same kind of dispersion nedia. PCT/JP2007/059066 41
CLAIMS 1. A process for production of a

wat er - absor bent resin by subj ecting a

wat er--sol uble ethylenically unsaturated 5nmononer to
rever sed- phase suspension pol ygeri zation; conprising
the followi ng steps of: (A) addi ng an aqueous

sol ution of water-soluble ethylenically unsaturated
nononmer to a petrol eum hydr ocar bon di spersi on
medi um to di sperse the aquggé_M%Osolution in the

di spersion nedium (B) addi 3 a surfactant to the
emul sion to further disperse the nononmer in the

emul sion, and (C) perform ng the reversed-phase
suspensi on pol yperizati on_using_a water-sol ubl.e .
Fad GhIPTOFS oIS SRR IR AF PR Or LSBT O TSP 15t Heesin by
presence of an internal -crosslinpkin ent. 2.The
PRSI IDra Jrideict T ohote o B U o ars TR pred
according to claim11, wherein the agueous sol ution of
EROTEG Ty @i 5 T SL UHRAE BF af RTP g rP 7 SV BRfed™ t 1 amd
di spersed in the petrol eum hydrocarbon di spersion
GRIEP e $1r0 tiHEe preskrieEndf SeeRdI $hveri ¢ di sper si on
agent in the step (A). 3. The process for production
OF) additneg -absoThees reel at DBacthriiy TP Bt 1 or
2, wherein a polyneric dispersion agent is further
exdthelce it iogpek e rurvi a e dleed Uneeteht t e R tpEroleun

PCT/ JP2007/ 059066 '
hydrocarbon dispersion medium to disperse the agueous

solution in the dispersion medium,

(B) adding a surfactant to the emulsion to.further disperse
the monomef in the emulsion, and

(C) performing the reversed-phase suspension polymerizatioh
using a water-soluble radical polymerization initiator

optionally in the presence of an internal-crosslinking

"~ agent.. . -

2. The process for production of a water-absorbent resin
acco:ding to claim 1, wherein the aqueous solution of
ethylenically uﬁsaturated ﬁonomer is added to and dispersed
in the petroleum hydrocarbon dispersion medium in the

presence of a polymeric dispersion agent in the step (A).

3. The process for production of a water-absorbent resin
according to claim 1 or 2, wherein a polymeric dispersion

agent is further added together with the surfactant in the

PCT/JPZ007/059066
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42 step (B.). 4. The process for production of a
wat er - absorbent resin according to any one of clains
1 to 3, wherein the water-absorbent. resin prepared
by the steps (A) through (C) is subjected to

post - crosslinking using a postocrosslinking agent.

5. The process for production of a water-absorbent
resin 10according to any one of claims 1 to 4,
wherein the surfactant is at |east one selected from
g{@bgfgpp consi sting of polyglycerin fatty acid
est'er, sucrose fatty acid ester and sorbitan fatty
acid ester. 156. The process for production of a

wat er - absorbent resin "according to any one of clains

to in.t ' i i ' -
b P DAL, U5, ROLIGEL 01 59 S0 S0B il oot

Hﬁi o ride ifie e e, j ( _
an %/doﬁrg%hé/nogd%r&?e %o%%p?%%%%n%@égﬁml%ﬁ%%’ﬁyt 1§ deter

di f.i ed- et hyl ene-nro ol , Y -
T it SR g SR T R lfousn (0 s
anhydr.i de- propyl.ene copol yer., el eic N
ST -6t WS oy Ene L oporsiet PR yRiayT sheing

ol ypropyl ene, ethyl ene-propyl ene copol yner, oxidized
%éﬂ%g;hylene and oxi di zed pol ypropyl ene.- 25 7. The
process for production of a water-absorbent resin
PCT/ JP2007/ 059066 43 according to any one of clains
1 to 6, wherein the water-so] uble ethylenicall .
AmnsatiieatP SR e I AT The M P T T heFes in
group consisting of acryljc, acid and salts thereof,

e i &0 A Fal Hetherkdto and By dide.

8. The process for production of a water-absorbent
srediartaddond 7 ety Y LI HhL 2R - GHEIRI n
t he petrol eum hydrocarbon di spersion nmediumis .at
qoggsts tony s s1dtEld 390t gf Al C it nglofese fatty

al i phatic . .
acid ester and sorbitan fatty acid ester.

0. The process for production of a water-absorbent resin -

-according to any one of claims 2 to 5, whérein the

‘polymeric“dispérsion agent is at least one selected from

the group consisting of maleic anhydride modified

polyethylene, maleic anhydride modified polypropylene,

maleic anhydride modified ethylene-propylene copolymer,

maleic anhydride-ethylene copolymer, maleic anhydride-
propylene copolymer, maleic anhydride-ethylene-propylene
copolymer, polyethylene, polypropylene, ethylene-propylene

copolymer, oxidized polyethylene and oxidized polypropylene.

7. The process for production of a water-absorbent resin
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hydr ocar bons and alicYclic hydrocarbons having 6 to 7
carbon atons. 9. A water, -absorbent resin prepared

by the production 15process according to any one of
clainms 1 to 8. PCT/J22007/059066 A4 PROCESS FOR
PRODUCTI ON OF WATER- ABSORBENT 4RESI'N ABSTRACT 5A

pur pose of the present invention is to reduce odor of

a wat er-absorbent resin during absorption of water.

Such the invention i-s attained by a process for

, £ f r= t1 resi Shbj ect er—
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an aqueous_sol.utio - I i
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the emul sion to further disperse the emulsion; and
??5y%ﬁﬁ¥i%h1ng the reversed- phase suspensi on

pol ynmeri zati on using a water-sol uble radica

pol ymeri zation initiator, optionally in the presence

91 L SLO S8 058 LAY, 25 A8 o (0P SUIALE: resin
according to any one of claims 1 to 7, wherein the
petrolaum hydrocarbon'dispersion medium ié ét least one
selected from the group consisting of aliphatic
hydrocarbons and alicyciic-hydrocarbons haﬁing 6 to 7

carbon atoms.

9. A water-absorbent resin.pfepared by the production

process according to any one of claims 1 to 8.
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PROCESS FOR PRODUCTION OF WATER-ABSORBENT RESIN
LBSTRACT

A purpose of the present invention is to reduce
odor of a water—absorbént resin'dqring absorption of
water. Such the invention is attained by a process for
production of a water-absorbent regin by subjecting a

water—soluble.ethylenipally unsaturated monomer to

reversed-phase suspension polymerization. The process

comprises the following steps (A)Vto (C): (A} adding an
aqueous solution of water—soluble ethylenically
unsaturated monomer to a petroleum hydrocarbon
dispersion medium to disperse the aqueous solution in
the dispersion medium; (B) adding a surfactant to the
emulsion to further disperse the emulsion;.and (C)
performing the reversed-phase suspension polymerization
using a water-soluble radical polymerization initiator,
optionally in the presence of an internal-crosslinking

agent.

(No suitable figure)



