1' DESCRI PTI ON PROCESS FOR PRODUCTI ON OF WATER- ABSORBI NG RESIN 5 TECHNI CAL
FI ELD [ 0001] The present invention relates to a process for preparing a

wat er - absorbent resin. Mre specifically, the present invention relates to
a process for preparing a water-absorbeht resin which can be suitably used
in hygienic materials such as di sposabl e di aper, incontinence pad and 10
sanitary napkin, and a water-absorbent resin obtainable by the process.
BACKGROUND ART [0002] A wat er - absorbent resin has been widely utilized in
various fields such as hygieni c mESCRIRTIONh as di sposabl e di aper and
sanitary articles; horticultural materials such as water-retaining

materi als and soi I 15 inprovers; and industrial and construction materials
such as water bl ocking materl aI s for cabl es and devvf aII prevent| ng
materials. As tBROSHSY -FDRoPR 41 WBSOR yr RES

known, for exanple, hydr ol ysat es of star ch- acryl oni tr| le gr aftcopol yners,
neutralized products of starch-acrylate graftcopol yners, saponified
products of vinyl 20 acetate-acrylic ester copolyners, partially neutralized
produéts of pol TECHNICABRCFIELIRNd the Iike. [0003] In recent years, an
absorbent material in a hygienic material such as di sposabl e diaper or
sanitary na[h[blﬂﬂil]Ltencrfhe prasentindentidii redates fo @ prddess foti prepaxing a efateont ort upon
use. Wen t sorbent material is thinned, 25 the ratio of a

wat er - absor bent abssybent resinh eMaksseotfidallynther praferit Snventionastdes £ a

process for preparing a water-absorbent resin which can be suitably used
in hygienic materials such as disposable diaper, incontinence pad and
10 sanitary napkin, and a water-absorbent resin obtainable by the process.

BACKGROUND ART

[0002] A water-absorbent resin has been widely utilized in various fields
such as hygienic materials such as disposable diaper and sanitary articles;
horticultural materials such as water-retaining materials and soil

15 improvers; and industrial and construction materials such as water
blocking materials for cables and dewfall preventing materials. As the
water-absorbent resins mentioned above, there have been known, for
example, hydrolysates of starch-acrylonitrile graftcopolymers, neutralized
products of starch-acrylate graftcopolymers, saponified products of vinyl

20 acetate-acrylic ester copolymers, partially neutralized products of
polyacrylic acid, and the like.

[0003] In recent years, an absorbent material in a hygienic material such as
disposable diaper or sanitary napkin tends to be made thinner from the
viewpoint of comfort upon use. When the absorbent material is thinned,

25 the ratio of a water-absorbent resin in the absorbent material is increased,



SO that gel bl ocking of the water-absorbent resins with each other is likely
to take place when a body fluid or the like is absorbed. In order to
suppress the gel blocking of the water-absorbent resins with each other, it
has been desired that the water-absorben2 resins have a | arge anount of 5
wat er absorption under pressure. In addition, a water-absorbent resin

havi ng a hi gh water-absorption rate has been desired in order to prevent

| eakage of a body fluid or the like. Further, in order to maintain the
confort of the Ispdhatrged blecking af thepwater-absnrhentaesine sdth eachentber isddwipent
resin having a small anpbunt of water-sol uble substance has been desired. 10
[ 0004] I n order totakeglece Wwhenatmdydbsidrostthe like ipatisorhady Inrtder for essur e
large, it is generally necessary to increase a crosslinking density of the
wat er - absor bent snppiess thehgal dbgckihg ofitcewateeabsurbent resipacvitlyeaxth other, vt er -
absorbent resin is | owered. The absorption anount of the absorbent nmateri al
usi ng t he above-hasbeewdesiradathat thebsatebebsorberttirasins hawa s éaygeaniount 5 | ower ed.
On the other hand, when a crosslinking density of the water- absorbent resin
is |ogered, an wateostssorpti@tundergoessote.i b additics sesateaatisorbpntresint act i ng
with a liquid, the water-absorbent resinis fornmed into |unps, whereby

wat er absor pt i ohavitgea higghowateo-absorptioe ratd has bdem desitesk in2ideoloyireeestubst ance
is also likely to be eluted. [0005] In order to solve the above probl ens,

there have been J&ikawe ofa badyotedsrahertike.s Fagheqin yidey touiaiataiatheeous
pol ynmeri zation in the presence of phosphorous acid and/or a salt thereof,

to give a precuricsaifofifofahe Wegiehicmatriaapon edomg-tantudd)aveati-ebsorbentng t he
precursor of a water 25 absorbent resin with a surface crosslinking agent
whi | e heating (ge&sinMaviipta small amount of water-soluble substance has been desired.
10 [0004] In order to make the water absorption capability under pressure
large, it is generally necessary to increase a crosslinking density of the
water-absorbent resin, whereby the water-retention capacity of the water-
absorbent resin is lowered. The absorption amount of the absorbent
material using the above-mentioned water-absorbent resin is consequently
15 lowered.
On the other hand, when a crosslinking density of the water-
absorbent resin is lowered, an uncrosslinked component is increased, and
upon contacting with a liquid, the water-absorbent resin is formed into
lumps, whereby water absorption rate tends to be lowered, and a water-
20 soluble substance is also likely to be eluted.
[0005] In order to solve the above problems, there have been known, a
process comprising carrying out an aqueous polymerization in the
presence of phosphorous acid and/or a salt thereof, to give a precursor of a

water-absorbent resin, and thereafter mixing the precursor of a water-

25 absorbent resin with a surface crosslinking agent while heating (see Patent



3" Publ'i cation 1), and a process conprising carrying out a reversed phase
suspensi on polynerization in the presence of a hypophosphorous acid, to
give a precursor of a water-absorbent resin, and thereafter subjecting the
wat er - absorbent resin to a surface crossdinking (see Patent Publication 2),
5 and the |ike. [0006] However, the water-absorbent resins obtained by these
processes have been inferior in at |east one property of water-retention
capacity, water_ absorption capacity under pressure, water absorption rate,
and the amount Pabligatier 1)@andiA Rrosess<toampiésing AR M@ 18Vensed Miast age t hat
the 10 water-absorbent resins cannot keep the properties satisfying all of
the above. Thesuspansionapalsmerizatien ibthetpresasica ofifai lstpophosphosonedtidito al | of
wat er-retention capacity, water absorption capacity under pressure, water
absor ption rat e giena prévarsormi e wWattr-ahsarberioesin, and theseafirrsubgectiagithed.

[ 0007] Patent Publication 1: Japanese Patent Laid-Open No. Hei 9-124710 15
Pat ent Publ i cat ivaterzabsbabentessin Pansuntface crbschakingidseeRatert P gagionA)SCLOSURE
OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0008] An object of the
presedt inventi anditbe tikepr ovi de a process for preparing a water-absorbent
resin which can be suitably used in a hygienic 20 material, the

wat er - absor [#806] r esi Hohawvendghawataregbsartenntesiis otzttmedrbytthose processesar ge
anount of water absorption under pressure, a high water absorption rate,
and a smal | anohave btemirtferiosil atltast onb preperty. ofEANS rdien56h Yepadify, PROBLEMS
[ 0009] Specifically, the present invention relates to a process for
preparing water absorption capacity under pressure, water absorption rate, and the

amount of water-soluble substance and have had a disadvantage that the
10 water-absorbent resins cannot keep the properties satisfying all of the

above. Therefore, a water-absorbent resin which is excellent in all of

water-retention capacity, water absorption capacity under pressure, water

absorption rate, and the amount of water-soluble substance is desired.

[0007] Patent Publication 1: Japanese Patent Laid-Open No. Hei 9-124710

15 Patent Publication 2: Japanese Patent Laid-Open No. Hei 2-255804

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] An object of the present invention is to provide a process for
preparing a water-absorbent resin which can be suitably used in a hygienic
20 material, the water-absorbent resin having a large amount of water-
retention, a large amount of water absorption under pressure, a high water
absorption rate, and a small amount of water-soluble substance.

MEANS TO SOLVE THE PROBLEMS

[0009] Specifically, the present invention relates to a process for preparing

25 a water-absorbent resin comprising carrying out a reversed phase



25 a wat er - absorbent resin conprising carrying out a reversed phase 4
suspensi on polynerization in nulti-steps of two or nore steps when the

wat er - absorbent resin is prepared by subjecting a water-soluble

et hyl enically unsaturated nononer to the4reversed phase suspension

pol ymeri zation, said process for preparing a water-absorbent resin being 5
characterized by addi ng an am nocarboxylic acid conpound to at | east one
step in the second and subsequent steps, to carry out the polynerization
reacti on. EFFECESsggnsidipolyiENZh@dh [rOtltj-staps of two@r meorels¢éepsrwhas theof t he
present invention, a water-absorbent 10 resin having a |arge anount of

wat er - r et ent i on,watet-abgebantuusih ioprepateer by suigectptyg owatmralutdeessure, a hi gh
wat er absorption rate, and a snmall anount of water-sol uble substance can be
obt ai ned. BEST NibHemcRI AR MEd bndider td\MeEV €l d PRAsk] sulsperidien pr ocess f or
preparing a water-absorbent resin of the present 15 invention, first, a
first-step reverppbgnphizaion ysidgirocess foopreprring atwaer-absvabéntassinedng
water-in-oil systemis carried out by mxing together an aqueous sol ution

of a wat er - sol ulghgraetdridediycaldig an aminsctlssk ylieei® tompousd id acleasttorgnd/ or a
polymeric protective colloid, a radical polynerization initiator, an

internal crosslispp indhagecsndadidl sublyglient stepsnoaagbus the/pollymetzatio heating
the m xture with stirring. [0012] The water-soluble ethylenically
unsat ur at ed nongggdtigased i ncl udes, for exanple, (nmeth)acrylic acid

("acryl-" and "methacryl-" as used herein collectively refer to
"(meth)acryl -, " FrrREcTSt OFr THE §NVENTIONhe sane),
[0010] According to the process of the present invention, a water-absorbent
10 resin having a large amount of water-retention, a large amount of water

absorption under pressure, a high water absorption rate, and a small
amount of water-soluble substance can be obtained.

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] In the process for preparing a water-absorbent resin of the present
15 invention, first, a first-step reversed phase suspension polymerization
reaction in a water-in-oil system is carried out by mixing together an
aqueous solution of a water-soluble ethylenically unsaturated monomer, a
surfactant and/or a polymeric protective colloid, a radical polymerization
initiator, an internal crosslinking agent and a hydrocarbon-based solvent,
20 and heating the mixture with stirring.

[0012] The water-soluble ethylenically unsaturated monomer used includes,
for example, (meth)acrylic acid (“acryl-” and “methacryl-” as used herein
collectively refer to “(meth)acryl-,” hereinafter referred to the same),
2-(meth)acrylamide-2-methylpropanesulfonic acid and/or an alkali salt

25 thereof; nonionic monomers such as (meth)acrylamide, N,N-



2-'(met h) acryl am de- 2- net hyl propanesul fonic acid and/or an alkali salt 25

t hereof; nonionic nononmers such as (nmeth)acrylamde, N,N 5

di mret hyl (et h) acryl am de, 2-hydroxyethyl (meth)acrylate, N

met hyl ol (net h) acryl am de and pol yet hyl eng gl ycol nono(neth)acrylate; am no
group-cont ai ni ng unsaturated nononers such as N, N- di et hyl am noet hyl
(nmeth)acrylate, N, N-diethylam nopropyl (neth)acrylate, 5 and

di et hyl am nopropyl (net h)acryl am de or quaternary salts thereof; and the
like. At |east dimethgipeethierdatdde,f2-bydiokgsthyl(methgaarglatgyeN-used. Anong
them acrylic acid, nethacrylic acid, or alkali salts thereof, acrylamde,

met hacryl am de, nosthiNoNmiéthdnylaandy brdrpdlycttalenzeglyoot mbhy(methyatrylate;
addi tion, a nononer conponent used in the second and 10 subsequent steps nmay

use the nononer aadnpgneup-cehiailing ansdterasadmoasmers subhffsdN@dN from the
nmononer conponent used in the first step. [0013] The water-soluble

et hyl eni cal | y udi@hylaaiiade h()ﬂ%)&tﬁﬂla&g N, dsdizthambrspropylt(aeeth penplate, an
aqueous solution. It is preferable that the concentration of the nononers

in thg aqueous afldi¢thpla@iinbpepyi(nestk)aerylamide o @iematysdltsahertdfodid mass to
a saturated concentration, and nore preferably in the range of from 20% by

nmass to a sat ur gieHke 0ng ¢eust 8hé iembdr@eledlediiem thos: aups caPbelabed. ,
et hyl eni cal |y unsaturated nmononer has an acid group as (nmeth)acrylic acid

and 2-(meth)acr Arﬁﬁﬁgiﬂxeﬁn,nﬁr?ﬁé REIAPARERHEYIRNAEd a6 dlkali batPthefbod oup may be
neutralized with an ~20 al kaline neutralizing agent such as an al kali netal

; onpound. The abkalliffle, Afdthidy]amias, GASIN-dade S THdrPRAAIABSAY Be isﬁ]ﬁiblges
gueous sol utions “of sodi um hydroxide, potassi Um hydroxi de, ammoni Um
hydroxi de, and {8&d. In addition, a monomer component used in the second and
10 subsequent steps may use the monomer component which is the same as or
different from the monomer component used in the first step.

[0013] The water-soluble ethylenically unsaturated monomer can be
usually used in the form of an aqueous solution. It is preferable that the
concentration of the monomers in the aqueous solution of the monomers is

15 preferably from 15% by mass to a saturated concentration, and more
preferably in the range of from 20% by mass to a saturated concentration.

[0014] When the water-soluble ethylenically unsaturated monomer has an
acid group as (meth)acrylic acid and 2-(meth)acrylamide-
2-methylpropanesulfonic acid, the acid group may be neutralized with an

20 alkaline neutralizing agent such as an alkali metal compound. The alkaline
neutralizing agent as mentioned above includes aqueous solutions of
sodium hydroxide, potassium hydroxide, ammonium hydroxide, and the
like. These alkaline neutralizing agents may be used alone or in

combination.

25 [0015] The degree of neutralization of all the acid groups with the alkaline



Iifke.m These al kaline neutralizing agents may be used alone or in

conbi nation. 25 [0015] The degree of neutralization of all the acid groups
with the alkaline 6 neutralizing agent is preferably in the range of from
10 to 100% by nol, and nore preferablygn the range of from30 to 80% by
nmol, fromthe viewpoint of increasing osnotic pressure to increase
absorption capability of the resulting water-absorbent resin particles, and
not causing any 5 disadvantages in safety or the |like due to the presence of

an excess al kal he@traliving bgdrit4s peefagdhy in theQdsde dhRoal1d as100% Bisa®li ncl udes,
for exanple, sucrose fatty acid esters, polyglycerol fatty acid esters,

sorbitan fatty agd tho?spesferabdp iy theyahfe bENOm SOIPBO%bY aidlyfrafi theest ers,
pol yoxyet hyl ene gl ycerol fatty acid eSters, 10 sorbitol fatty acid esters,

pol yoxyet hyl eneypiihi0df ihdfeh¥ingWsthdtiRigiessure RPInteeasetabydrption dafsabiliey hers,
pol yoxyet hyl ene al Kyl phenyl ethers, polyoxyethyl ene castor oil,

pol yoxyet hyl eneof‘tﬂérﬁglﬂﬁﬁgQ&hté@ﬁﬁé@frhé&it'msin?Jathdléé, layikifridt Eﬁl’l&ﬁﬁ‘@ﬂﬁ? condensed
pol yoxyet hyl ene ethers, pol yoxyet hyl ene pol yoxypropyl ene bl ock” copol yner,

pol yoxyet hyl enedikadRalt¥sosiR'saReY o e like8ieioSthe RREACE VE aR R xB¢s6GkalfRt T Y
acid esters, alkyl glucosides,” N-al kyl glucone am des, pol yoxyethyl ene

fatty acid am dgsytral 9 thyl ene al kyl am nes, phosphoric esters of
pol yoxyet hyl ene glf%/fi%%t%ée&?s, and phosphoric esters of pol yoxyethyl ene

S0 o L UL, i AR S SR T S0P Y1,
of di spersion Sb@l?figi}icte}(ol%ttgr B€id esters, sorbitan fatty acid esters, polyoxyethylene
sorbitan fatty acid esters, polyoxyethylene glycerol fatty acid esters,

10 sorbitol fatty acid esters, polyoxyethylene sorbitol fatty acid esters,
polyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl ethers,
polyoxyethylene castor oil, polyoxyethylene hydrogenated castor oil,
alkylallylformaldehyde condensed polyoxyethylene ethers,
polyoxyethylene polyoxypropylene block copolymer, polyoxyethylene

15 polyoxypropyl alkyl ethers, polyethylene glycol fatty acid esters, alkyl
glucosides, N-alkyl glucone amides, polyoxyethylene fatty acid amides,
polyoxyethylene alkylamines, phosphoric esters of polyoxyethylene alkyl
ethers, and phosphoric esters of polyoxyethylene alkylallyl ethers, and the
like.

20 [0017] Among them, sucrose fatty acid esters and polyglycerol fatty acid
esters are preferable from the viewpoint of dispersion stability of the
aqueous solution of the monomer. These surfactants may be used alone or
in combination of two or more kinds.

[0018] The polymeric protective colloid usable in the present invention

25 includes, for example, ethyl cellulose, ethyl hydroxyethyl cellulose,



adueous$ sol ution of the nononer. These surfactants nmay be used alone or in
conbi nation of two or nore kinds. [0018] The polyneric protective colloid
usable in the present invention 25 includes, for exanple, ethyl cellul ose,
et hyl hydroxyethyl cellulose, 7 polyethylene oxide, maleic anhydride

pol yet hyl ene, mal ei ¢ anhydri de pol ybutadi ene, nal ei c anhydri de EPDM

(et hyl ene/ propyl ene/diene terpolyner), and the like. [0019] In addition, a
pol ymeric dispersing agent nay be used together with 5 the above-nentioned

surfactant. TheppBleYiREARE ofidePRIafdi® aniRaR{te pbipsthylene] meRsc BRhRiride
anhydri de- nDdlfle pol yet hyl ene, mal ei'c anhydrlde- nodi fi ed pol ypr opyl ene,

mal ei ¢ anhydri dnglb%'tafdlé&?e ehdl¥icanfy aﬁe@x«:m O(eﬂ@mieyp”i% bylefB)deérie

anhydri de- nodi f PDM ( ét hyl ene- propy ene-di ene terpdlyner), maleic

anhydri de- nodi fité%g %{&?L&r@d&gme_ et hyl ene-nmal ei ¢ 10 anhydri de copol yner,
et hyl ene- propyl en c anhydride copol ymer, butadi ene-nal ei ¢ anhydri de

cel 1ul ose, @8] “h oxyet%ﬁe@“rﬁ?‘gﬁﬁ%‘%ﬁéﬁﬂ‘i‘Pai%%ﬁ\%@?e emlﬂr?r;[alme/:c
Tl & Sﬁh;“éﬁ’l i SRS *SF&%M&‘%@S Epshue Rt cey one
pol yet hyl ene, ﬂf’o&&é&%&f&f@ﬁ{ e A6 ica RPN TR g@ﬁ&&&ﬁ@@ﬁ from the

Vi evvp0| nt of di spersion s I on € nononer.

tuo.or "ot 6 ki ﬁaﬂ'ﬁfﬁ@éﬁ%@%ﬁgﬁ rifticd T

ﬁ;sfsr OtTageé E)ﬁ co olynﬁ?rﬁﬁlelé{ alrﬁ?ysdsrideanddfhe%fﬁl;ﬁm (etﬂyl%ne-propylene ARt S by

terpolymer), maleic anhydride-modified polybutadiene, ethylene-maleic
10 anhydride copolymer, ethylene-propylene-maleic anhydride copolymer,
butadiene-maleic anhydride copolymer, oxidized polyethylene, ethylene-
acrylic acid copolymer, ethyl cellulose, ethyl hydroxyethyl cellulose, and
the like. Among them, maleic anhydride-modified polyethylene, maleic
anhydride-modified polypropylene, maleic anhydride-modified ethylene-
15 propylene copolymer, oxidized polyethylene, and ethylene-acrylic acid
copolymer are preferable, from the viewpoint of dispersion stability of the
aqueous solution of the monomer. These polymeric dispersing agents may
be used alone or in combination of two or more kinds.
[0020] These dispersion stabilizers are used in an amount of from 0.1 to
20 5 parts by mass, and preferably from 0.2 to 3 parts by mass, based on
100 parts by mass of the aqueous solution of the monomer in the first step,
in order to favorably keep dispersion state of the aqueous solution of the
monomer and obtain an dispersion effect accounting to the amount used, in
a petroleum-based hydrocarbon solvent.

25 [0021] A crosslinking agent (internal crosslinking agent) may be added as



100 p'ar'ts by mass of the aqueous solution of the nononer in the first step,
in order to favorably keep di spersion state of the aqueous solution of the

nononer and obt
petrol eum based
(internal cross
above- nenti oned
pol ymeri zati on.
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20 [0022

25

ain an di spersion effect accounting to the anount used,
hydr ocar bon sol vent. 25 §0021] A crosslinking agent

in a

|'i nki ng agent) may be added as 8 occasion demands to the

aqueous solution of the nononer, to carry out the

As the internal crosslinking agent added to the aqueous
sol ution of the avoasiordemands ¢ theesaboyetmendianedtaqueousesadufiomof fler exanpl e,
conpounds. each having two or 5 nore pol ynerizabl e unsaturated groups can be

madnomen $6 camkiong thegeol ymenzaticte sAs e iemabtmsslaikingr
te esters of polyols such as (poly)ethylene glycol
glgynpaddednd theagydoussoluioparfl the asonosest befowi the ar e

scribed as "(poly)ethylene glycol,"” hereinafter referred to

Yolyapyizaivh gayiion, fol Bxdampleptonipotimdsogehehavigytves ot
gl ycol, pol yoxypropyl ene glycol, and (poly)glycerol;
Weoleqcly mbtiaabie dinbyturfted pioupsicas beaked.e T ihteomdd pol yol

with

acid such as maleic acid an fumaric acid; bisacrylam des
_ tohydsERRRIgSAdERt ctedes! AiTiekampldlidi- OF tri(fietMRERIRE eyledé 6f esters
obtai ned by reacting a polyepoxide with 15 (nmeth)acrylic acid; carbanyl

R ¥hetpasigioly RhaLRegvBY [“pORElyIeh e Bebyt S@CSaRAbAe Such

Cyanat e or heXangt hyl ene diisocyanate w th hydroXxyet hyl

lgﬁ‘*&d{*’ at G Phéefare@lollkt ¢ degﬁiﬂeﬁgﬁfﬁgolsr?{tgybéhepht hal at e;

socyanur at e; divinyl benzene; an
glycol,” hereinafter referred to the same], (poly)propylene glycol,

trimethylolpropane, glycerol polyoxyethylene glycol, polyoxypropylene
glycol, and (poly)glycerol; unsaturated polyesters obtained by reacting the
above-mentioned polyol with an unsaturated acid such as maleic acid and
fumaric acid; bisacrylamides such as N,N’-methylenebis(meth)acrylamide;
di- or tri(meth)acrylate esters obtained by reacting a polyepoxide with
(meth)acrylic acid; carbamyl esters of di(meth)acrylic acid obtained by
reacting a polyisocyanate such as tolylene diisocyanate or hexamethylene
diisocyanate with hydroxyethyl (meth)acrylate; allylated starch; allylated
cellulose; diallyl phthalate; N,N’,N”-triallyl isocyanurate; divinylbenzene;
and the like.

] In addition, as the internal crosslinking agent, in addition to the
above-mentioned compounds each having two or more polymerizable
unsaturated groups, compounds each having two or more other reactive
functional groups can be used. The internal crosslinking agent includes,
for example, glycidyl group-containing compounds such as (poly)ethylene

glycol diglycidyl ether, (poly)propylene glycol diglycidyl ether, and



20 [0022] In addition, as the internal crosslinking agent, in addition to
the above-nentioned conpounds each having two or nore polynerizable

unsat urated groups, conpounds each having two or nore other reactive
functional groups can be used. The intergqal crosslinking agent includes,
for exanple, glycidyl group-containing conpounds such as (poly)ethylene 25
gl ycol diglycidyl ether, (poly)propylene glycol diglycidyl ether, and 9
(pol y) gl ycerol diglycidyl ether; (poly)ethylene glycol; (poly)propylene

gl ycol ; (poly)glpeki) |y'ceﬂM3ﬂig’l?éi)llﬂmthéﬁ|(p0199é1h§'1%ﬂ@%;lfdlﬁl;r(?)bl%)ﬁropylgme

pol yet hyl enei m ne; "glycidyl (neth)acrylate; and t i ke. ese internal

crosslinking ag%&]y@o]%]mg@; penta&xyehritel; i cPRylehedidigy; nore kinds. 5

[ 0023] The internal crosslinking agent is added in an anount of preferably

1% by nmol or | esplyd eﬂﬁhﬁnefglﬁr@id?l)gﬁe_ ga%"@taye; AR tRE 1ik€S ThebaaRekm@r t he
total anount of 'the nonmer, Trom the viéwpdint of sufficiently enhancing

absorption pr 0p?ﬁ%éégggilng%?h?ssx%%b@%sé@i@éqnﬁ@ﬁ%ﬁ@ﬁ.’&tf tWEVrmeRIihgs es. Here,

t he reason why _ of the internal crosslinking agent 1s optional

is 105t hat @@leeabs?hé’tir?tﬁfgmg? gﬁggﬂin%l%/ihé ggénttié‘ Qdded fil zf@%’@ﬁhﬁ%‘f g%ILe:Eéﬂfaglry

particCles c contro Ing a crossli ng a

Subj ecting the  ABYIALES 1bek SHASRIE BRAMIPOSIEHY b ARES UasllP8h ST 1

surface in any ste fromafter tl ( Bt I Z: e ‘monormner s
ol ut fonof - 15 0k AEKFS: AR bl o el Vikupbft F HRGLAY O AL
Sich as et hy trapRondFRRELod A8 SRR R bR Rliny REEPRHIAG e ™ °°
di -t-butyl peroxl dSsof wh the adtiRtn AIHE 88l bro¥inkinB SpAVE SptiBhSr ist ~PUtY!
10 that water absorption capability of the water-absorbent resin particles can
be controlled also by adding a crosslinking agent for subjecting the
particles to crosslinking on their surface or near their surface in any steps
from after the polymerization of the monomers to drying.
[0024] The radical polymerization initiator added to the aqueous solution of
15 the monomer includes, for example, persulfates such as potassium
persulfate, ammonium persulfate, and sodium persulfate; peroxides such as
methyl ethyl ketone peroxide, methyl isobutyl ketone peroxide, di-t-butyl
peroxide, t-butyl cumyl peroxide, t-butyl peroxyacetate, t-butyl
peroxyisobutylate, t-butyl peroxypivalate, and hydrogen peroxide; azo
20 compounds such as 2,2’-azobis[2-(N-
phenylamidino)propane]dihydrochloride, 2,2’-azobis[2-(N-
allylamidino)propane]dihydrochloride, 2,2’-azobis{2-[1-(2-hydroxyethyl)-
2-imidazoline-2-yl]propane }dihydrochloride, 2,2’-azobis{2-methyl-N-
[1,1-bis(hydroxymethyl)-2-hydroxyethyl|propionamide},
25 2,2’-azobis[2-methyl-N-(2-hydroxyethyl)-propionamide], and



per oxyi'sobutyl ate, t-butyl peroxypival ate, and hydrogen peroxide; azo 20
conpounds such as 2, 2'-azobi s[2-(N phenyl am di no) propane] di hydrochl ori de,
2,2 -azobis[2- (N allylam di no) propane] di hydr ochl ori de,

2,2' -azobi s{2-[1-(2- hydroxyet hyl) - 10

2-1m dazol i ne-2-yl ] propane} di hydrochl ori de, 2,2'-azobis{2-nethyl-N |

1, 1- bi s(hydr oxynet hyl ) - 2- hydroxyet hyl ] propi onam de }, 25

2, 2' -azobi s[ 2- net hyl - N- (2- hydr oxyet hyl ) - pr opi onam de], and 10

4, 4" - azobi s( 4- cyppoyadisccy@odileriendid)ngnd ihedikel B e radicglal

pol ynerization initiators may be used alone or in conbination of two or

nore kinds. [003kilyhefizitesh fifiateed Mapbeartd aldneirtih @bfibinAionsefma/orsed in
an amount of 5 from0.005 to 1% by nhol, based on the total anount of the
mononer .  \Wen therepyget used is | ess than 0.005% by nol, it is not
preferable since along tine is required for the polynerization reaction.
Wen the a 3. USefi‘hb%adﬁ'éﬁle?dlzﬂi&ri%%&i(iﬂlﬁﬁtor istuilﬁllﬂ%e(gh?ﬁﬁﬁﬂwuﬁt 8t nce a
drastic potynerization reactioh occurs. 10 [0026] The above-nenti oned

radical pol ymer igghi@ios i 148 ot ¥hsbd offiO1quaiSflods o the Aoy Ter | zati on

initiator together w a reduci ng agent suc iumsulfite, sodium

hydrogen sul fi t%gﬁrtﬁé)h’%oﬁm ﬁ%td‘is lés@g}édai %6@5% ' ﬁl(ﬁ,ciirt] ﬁ’slgétﬂggfe]raﬁge

petrol eum based rocarbon solvent u s dispersio I'um I ncl udes,

for exanple, al is@&%{dﬁn %gxglé"fs"‘fé@gﬁ%d%? e}?lﬂ@%@?ﬁfb@rﬁea&i&ﬁpm&%thg'OCt ane,

and ligroin; alicyclic ocar pons suc opentane,

met hyl cycl opent ane,, YSLE REKRRE thalt (@5 fﬂ};,tlﬂgf’ s lnBPSE(e‘"f&%ble since a drastic

polymerization reaction occurs.
10 [0026] The above-mentioned radical polymerization initiator can be also
used as a redox polymerization initiator together with a reducing agent
such as sodium sulfite, sodium hydrogen sulfite, ferrous sulfate, and L-
ascorbic acid.
[0027] The petroleum-based hydrocarbon solvent used as dispersion
15 medium includes, for example, aliphatic hydrocarbons such as n-hexane,
n-heptane, n-octane, and ligroin; alicyclic hydrocarbons such as
cyclopentane, methylcyclopentane, cyclohexane, and methylcyclohexane;
aromatic hydrocarbons such as benzene, toluene, and xylene; and the like.
Among them, n-hexane, n-heptane, and cyclohexane are suitably used
20 since these are industrially easily available, stable in quality and
inexpensive. These petroleum-based hydrocarbon solvents may be used
alone or can be used in admixture of two or more kinds.
[0028] The hydrocarbon-based solvent is usually contained in an amount of
preferably from 50 to 600 parts by weight, and more preferably from 80 to
25 550 parts by weight, based on 100 parts by weight of the water-soluble



aromatic hydrocarbons such as benzene, toluene, and xyl ene; and the like.
Anmong them n-hexane, n-heptane, and cycl ohexane are suitably used 20 since
these are industrially easily available, stable in quality and inexpensive.
These petrol eum based hydrocarbon sol veritls nay be used alone or can be used
in adm xture of two or nore kinds. [0028] The hydrocarbon-based solvent is
usual Iy contained in an anount of preferably from50 to 600 parts by

wei ght, and nore preferably from80 to 25 550 parts by weight, based on 100
parts by wei ght etliylehicallpuasatsitetbhmnbinercfroml thaiviewpointiof sdmieweihgheapnoner ,
fromthe viewoint of renoving heat of polynerization and maki ng easy to
control the pol yfgolygmatiization &mpmakingreasy & 0arollthe pobantiizatidnenper at ur e of
the pol ynerization reaction differs 5 dependi ng upon the radical

pol yneri zati on itempeat@e. used. The reaction tenperature is usually from 20
to 110C, and preferably from40 to 90C. Wen the reaction tenperature is

llower than @RGY|the watYéRtioaatmPBrat@ef tHe pslyntdieiatidfdeidifonndibferer i zat i on
time gets longer, so that it is not economcally preferable. Wen the

" eact son t emper aiyding upoRe radicd] polyrhasationtiniitb e, dTd fchtibn L 0 remove
heat of polynerization, so that it "would be difficult to smoothly carry out

the reaction. [QO3@kraliteSs ubiflly frbff 267 BP1 10PSARE PrdiBrbly SéBPEOSIPY0°C.

pol ymeri zation is “carried out.” Next, the reaction m xture obtained by the

first-step revengggy trwﬁaeﬁém&g@bgwe ROOWR thAPS 0@ the poHM&F2atn!ate?

second- or subsequent 15 step r rsed phase suspension pdlynerization. In

tcgfr pr esent : v fé't Ber éﬁsg%é BYERE alBA NS PSR TR sy fTBE haat ion is
economically preferable. When the reaction temperature is higher than
10 110°C, it would be difficult to remove heat of polymerization, so that it
would be difficult to smoothly carry out the reaction.

[0030] Thus, the first-step reversed phase suspension polymerization is
carried out. Next, the reaction mixture obtained by the first-step reversed
phase suspension polymerization is subjected to a second- or subsequent-

15 step reversed phase suspension polymerization. In the present invention,
the reversed phase suspension polymerization is carried out in multi-steps
of two or more steps, and it is preferable that the number of steps is two or
three steps from the viewpoint of increasing productivity.

[0031] The greatest feature of the present invention resides in that a

20 reversed phase suspension polymerization is carried out in the presence of
an aminocarboxylic acid compound in at least one of the steps of the
polymerization in the second or subsequent step. The process for carrying
out a reversed phase suspension polymerization in the second or

subsequent steps in the presence of an aminocarboxylic acid compound is

25 not particularly limited. One example of the process for carrying out a



of two or nore steps, and it is preferable that the nunber of steps is two
or three steps fromthe viewpoint of increasing productivity. [0031] The
greatest feature of the present invention resides in that a 20 reversed
phase suspension polynerization is carrildd out in the presence of an

am nocar boxylic acid conpound in at | east one of the steps of the

pol yneri zation in the second or subsequent step. The process for carrying
out a reversed phase suspension polynerization in the second or subsequent
steps in the preseonsk asfsubseqenhsicprossed phaseisuspansipoupad ymerizationt
particularly limted. One exanple of the process for carrying out a 12
second- or subsdncledes s prgreseoemprsingtrddingsansppresus soluioprafra wateron

i ncl udes a process conprising addi ng an aqueous solution of a water- sol uble
et hyl eni cal | y umsshtble athytemealbymensatwatedanomanes tortheirsdation mixsuei ned i n t he
first-step polynerization reaction with mxing, and 5 carrying out a second-
or subsequent - stobgained &r thedfigshistep polygpenzition reptiomwithzaixingy dand t he sane
manner as in the first step. [0032] At this point, the am nocarboxylic acid
conpognd nay be catgei dwt a $dvendqoresubsequdntisteprevérsed phhsy suspbndior

et hyl eni cal | y unsaturated nonomer which is usable for carrying out the

second- or subselgntrisitim inaiiesamd nidhnehas i thesiensiepn pol yneri zation, or
may be added to the reaction m xture obtained by a first- or

subsequent - {J0SR] r eveAs eliis poaRSthe UsHia0sirbox ylRohdRbpdund m&f beaddéabid ng.
[ 0033] The am nocarboxylic acid conpound usable in the present invention

i ncl udes et hyl engelhgidousiselutivacstd wareisdlubldethylenically unsaturated monomer
hydr oxyet hyl et hyl enedi am netri acetic acid,
which is usable for carrying out the second- or subsequent-step reversed

10 phase suspension polymerization, or may be added to the reaction mixture
obtained by a first- or subsequent-step reversed phase suspension
polymerization after cooling.

[0033] The aminocarboxylic acid compound usable in the present invention
includes ethylenediaminetetraacetic acid,

15 hydroxyethylethylenediaminetriacetic acid,
dihydroxyethylethylenediaminediacetic acid,
1,3-propanediaminetetraacetic acid, diethylenetriaminepentaacetic acid,
triethylenetetraminehexaacetic acid, nitrilotriacetic acid,
hydroxyethyliminodiacetic acid, cyclohexane-1,2-diaminetetraacetic acid,

20 ethylenediaminetetrapropionic acid, N-alkyl-N’-carboxymethylaspartic
acid, N-alkenyl-N’-carboxymethylaspartic acid, L-glutamatediacetic acid,
salts thereof, and the like. The above-mentioned salts include alkali metal
salts, alkaline earth metal salts, ammonium salts, amine salts, salts of

transition metals, and the like. Among them, ethylenediaminetetraacetic

25 acid, hydroxyethylethylenediaminetriacetic acid,



di hydr oxyet hyl et hyl enedi ani nedi acetic acid, 1,3-propanedi am netetraacetic
acid, diethylenetriam nepentaacetic acid, triethylenetetram nehexaacetic
acid, nitrilotriacetic acid, hydroxyethylimnodiacetic acid,

cycl ohexane-1, 2-di am net et raaceti c aci d,1320 et hyl enedi am net etrapr opi oni c
acid, N-alkyl-N -carboxynethyl aspartic acid,

N- al kenyl - N - car boxynet hyl aspartic acid, L-glutanatediacetic acid, salts
t hereof, and the |like. The above-nentioned salts include al kali netal

salts, alkaline (ﬂ@t'htythn@ﬁﬁa’:lhin% tiitaacetigngeid,um sal ts, amine salts, salts of
transition nmetals, and the |ike. Anong them ethyl enedi am netetraacetic 25

aci d, hydroxyet kijhpdrloxyemgttthylenedinmindfiacetieGicid, 13 S _
di et hyl enetri am nepent aacéti ¢ acid, dihydroxyethylethyl enedi am nedi acetic

aci d, triethyl engegiyléetdiphnmpacidceti@atid; ard shlfahbof ARS peferabR, RPREf er abl e,
and ethyl enedi am nétetraacetic acid tetrasodiumsalt, 5

hydroxyet hyl et hyhenedi aminieditirakelit acRlifadddignciam sal t,

di et hyl enetri am nepent aacetic aci d pentasodi um sal t,

di hydfgoxyet hyl et@a‘r hAgiHesiea fn}gtﬁfaeqc ﬁhﬁqﬁspmuﬁeké t,
triet yI enet et ram nenfexaacet’|i ¢ acl exasodi um sal't , an

et hyl enedi am net(ﬁétﬁﬁgegl%{rmnﬂﬁhg?trﬁ?‘gt#;gcﬁe% ﬁé&}&iuﬁrsggmr e preferable, from

10 the viewpoint 0 I'ng I'n y ava fe and being easily

m xable with th%iy\gdrggyﬁtggwaﬁeﬁédlx&mdq@églﬁx )??gfgiw@ﬁﬁgal{mnoner. Each of

t hese conpounds e one or 1 n adm 0 6r nore Kkinds.

[0034] The am nqgaff3fetiehdifarfilfle LARBRL AL HExb i aRICInGar VI g out the

ethylenediaminetetraacetic acid sodium iron salt are more preferable, from
10 the viewpoint of being industrially easily available and being easily
mixable with the water-soluble ethylenically unsaturated monomer. Each
of these compounds may be used alone or in admixture of two or more
kinds.
[0034] The aminocarboxylic acid compound in the step of carrying out the
15 polymerization reaction by adding the aminocarboxylic acid compound to
the reaction mixture in the second- or subsequent-step reversed phase
suspension polymerization is used in an amount of from 0.01 to 2.5 parts
by weight, and preferably from 0.1 to 1.5 parts by weight, based on
100 parts by weight of the water-soluble ethylenically unsaturated
20 monomer used for each step of the polymerization reaction. When the
aminocarboxylic acid compound is used in an amount of less than
0.01 parts by weight, the amount added is low, so that the effect is not
sufficiently exhibited, and when the amount exceeds 2.5 parts by weight,
residual monomers and the amount of water-soluble substance are likely to

25 be increased.



L5 pol ymerization reaction by adding the am nocarboxylic acid conpound to
the reaction mxture in the second- or subsequent-step reversed phase
suspensi on pol ynmerization is used in an anount of fromO0.01 to 2.5 parts by
wei ght, and preferably from0.1 to 1.5 pgarts by weight, based on 100 parts
by wei ght of the water-soluble ethylenically unsaturated 20 nononer used for
each step of the polynerization reaction. Wien the am nocarboxylic acid
conmpound is used in an anmount of less than 0.01 parts by weight, the anpunt
added is | 0jd038p t haln tHeepresdnednvensionpa postedrbsslindivigd freatxiamniis eatriedmait when

t he amount exceeds 2.5 parts by weight, residual nononers and the anount of
wat er - sol ubl e s bysddalicge a post-Criokslinkin® agéifi tb¢hd wateeabsdrbehttresiioBtajnddn t he
present invention, a post-crosslinking treatnment is carried out by adding a

post - crossl i nki gy thbevé@ddﬂibnﬂdﬁlyrﬂéﬂ’iﬂti@ﬁﬂWhéﬁiyrhrpé)tdelleﬁﬁwatéy t he
above-nenti oned pol yneri zati on, ereby an excellent water absorption

capabi | i ty underbeépsioicapshilitpenddripzbaacs cn bOGBRInelhe post - cross! i nking
agent as nentioned above I ncludes conpounds each having two or nore

reactisve furggagpnal The pest-crobAARhEBedi Ak dintioned 488vE iftlyddsdy|
group-cont al ni ng conpounds such as ~ (pol y)ethylene glycol diglycidyl ether,

(pol y) propyl ene ghfindd ety Raviy th%‘i‘%ore%@&tiv@%ﬁ%%ﬂzﬁ%‘r@ﬁ i gl yci dyl
et her; (poly)glycerol (poly)glycrdyl 10 ether; (poly)eth erPe gl ycol ;

e ) 1 s )t Bgcio PR b mpS St
O e pa IS TR BS b GgREy  scoraigycicy
ether, and (poly)glycerol diglycidyl ether; (poly)glycerol (poly)glycidyl

10 ether; (poly)ethylene glycol; (poly)propylene glycol; (poly)glycerol;
pentaerythritol; ethylenediamine; polyethyleneimine; and the like. Among
them, (poly)ethylene glycol diglycidyl ether, (poly)propylene glycol
diglycidyl ether, and (poly)glycerol diglycidyl ether are particularly
preferable. These post-crosslinking agents may be used alone or in

15 combination of two or more kinds.

[0037] The amount of the post-crosslinking agent cannot be unconditionally
determined because the amount differs depending upon the kinds of the
post-crosslinking agents. Usually, it is desired that the post-crosslinking
agent is contained in an amount of from 0.01 to 5 parts by weight,

20 preferably from 0.02 to 4 parts by weight, and more preferably from 0.03
to 3 parts by weight, based on 100 parts by weight of the total amount of
the water-soluble ethylenically unsaturated monomer used for the
polymerization. When the post-crosslinking agent is used in an amount of

less than 0.01 parts by weight, the water-absorbent resin cannot achieve a

25 satisfactorily high crosslinking density, so that the amount of water-



pr'ef erabl e. These post-crosslinking agents may be used alone or in 15

conbi nation of two or nore kinds. [0037] The ampunt of the post-crosslinking
agent cannot be unconditionally determ ned because the anmount differs
dependi ng upon the kinds of the post-crgsslinking agents. Usually, it is
desired that the post-crosslinking agent is contained in an anmount of from
0.01 to 5 parts by weight, 20 preferably from0.02 to 4 parts by weight, and
nore preferably fromO0.03 to 3 parts by weight, based on 100 parts by

wei ght of the tgpRibl@sBsMncefis liabR téHedhcRasedAr ﬁhfé&"aﬁ%r?ﬁbh)éa pasift ur at ed
mononmer used for the polynerization. Wen the post-crosslinking agent i's

used in an amouRhdef pres§fe i Hameqo%lawefeﬂ by: AeRlitedH, » wﬁéﬂeth@?bglr_ absor bent
resin cannot achi eve a 25 satisfactorily hi gh crossl’inking density, so that

the amount of W%}@srshﬁﬁmtgﬁeﬁpis%s%ﬂtiﬁ bARfount of hﬁﬁé $hdrs gﬁrté ng#@%ﬁld tiand

wat er absorption capaci under pressure is l1able to

addi tion, when CHgsHkhis £AORH bRt APBRertSclSEdnhlaf A6RHo Of O €

than 5 parts by wel ght acti’on prom nenfly progresses,

o) thgt wat er - re:sﬁﬁ%{e}pp 1 1PbTERAG f&(,viré g!iable to be |owered. [0038] The

timng for adding OSt-Cross I'ng agent to the water- absorbent resin

addeq af terlWPHBT{ ef mrRGTPAHE 47 pABRE R pOotEoARARRIR D! THHER 8" 10 e
The post - crossl ﬁgggagnmgmls I R L o e U 1

preferably in ]E resence of rahge ) I
5
200 part s by masonsadisd FelHEIpRFTAThn SR potlmsEalAT BRROnQF R 7' T

monomer. The post-crosslinking agent is added to the water-absorbent

10 resin preferably in the presence of water in the range of from 1 to 400 parts
by mass, more preferably in the presence of water in the range of from 5 to
200 parts by mass, and the most preferably in the presence of water in the
range of from 10 to 100 parts by mass, based on 100 parts by mass of the
solid content of the water-absorbent resin. As stated above, the water

15 content upon addition of the post-crosslinking agent is controlled, whereby
the water-absorbent resin particles are more comfortably subjected to
crosslinking on their surface or near their surface, so that an excellent
water absorption capability under pressure can be achieved.

[0039] When the post-crosslinking agent is added to the water-absorbent

20 resin, a hydrophilic organic solvent may be used as a solvent as occasion
demands. The hydrophilic organic solvent includes, for example, lower
alcohols such as methyl alcohol, ethyl alcohol, n-propyl alcohol and
isopropyl alcohol; ketones such as acetone and methyl ethyl ketone; ethers
such as diethyl ether, dioxane, and tetrahydrofuran; amides such as N,N-

25 dimethylformamide; sulfoxides such as dimethyl sulfoxide; and the like.



fange of from10 to 100 parts by mass, based on 100 parts by mass of the
solid content of the water-absorbent resin. As stated above, the water 15
content upon addition of the post-crosslinking agent is controlled, whereby
t he wat er-absorbent resin particles are Iore confortably subjected to
crosslinking on their surface or near their surface, so that an excell ent
wat er absorption capability under pressure can be achieved. [0039] Wen the
post-crosslinking agent is added to the water-absorbent 20 resin, a

hydr ophi | i ¢ or gdiliese hgtzophilicrarganic sodechtamay teolisedralomes opincamnbinatidemands.
The hydrophilic organic solvent includes, for exanple, |ower alcohols such
as net hyl al cohalf twetdrnythoml lansl , n- propyl al cohol and isopropyl al cohol
ket ones such as acetone and nethyl ethyl ketone; ethers such as diethyl

et her, di ox@0d0]and Astmaitisicdfabogae, thawalesalseeherasedin faticles subjected to
di met hyl f ormam de; sul f oxi des such as di nethyl sulfoxide; and the like. 16

These hydrophi | itke pogadtogslBRingeRtaniony aftér ﬂﬁ%l%‘n@ﬂ@atﬁﬁn ame foshibi agéd.on  of
two or nore kinds. [0040] As mentioned above, the water-absorbent resin

parti gl es subj eqtiRdfinfl witBEratiesif-the fatéridtsortent f&xih pRiticlef k0% Beless,
pol yneri zation are further dried. 5 The final water ratio of the

wat er - absor bent aqharefepably IS thsl020.70Wkerl B8 SwatcPRfiofsfahewatitsy from S to
10% When the water ratio of the water- absorbent resin particles exceeds

20% it is not RbesBEeAPIRIPEAALRS extecdsdn% it ¥ @5t fROfLAIE be8hke! over. [0041]
It is desired that the water-absorbent resin obtained as nentioned 10 above

i 0" SR S Bnor 100 1o 800 [Ln anapreferabl

[0041] It is desired that the water-absorbent resin obtained as mentioned

10 above usually has a median particle size of from 100 to 600 um, and
preferably from 200 to 500 um, from the viewpoint of preventing gel
blocking by fine powders in an absorbent article and the viewpoint of
preventing lumpy texture by coarse-grains and increasing flexibility of an
absorbent material. The above-mentioned median particle sizes are the

15 values determined according to the method described in Examples set forth
below.

[0042] A water-retention capacity of physiological saline under no load of
the water-absorbent resin can be determined according to the method
described in Examples set forth below. The water-absorbent resin of the

20 present invention usually has a water-retention capacity of physiological
saline under no load of preferably 40 g/g or more, from the viewpoint of
having sufficient liquid absorption property and lowering an amount of re-
wet of liquid in the absorbent article.

[0043] In addition, a water absorption capacity of physiological saline

25 under pressure of the water-absorbent resin can be determined according to



bl'ocking by fine powders in an absorbent article and the viewoint of
preventing lunpy texture by coarse-grains and increasing flexibility of an
absorbent material. The above-nenti oned nedi an particle sizes are the 15

val ues determ ned according to the nethagg descri bed in Exanples set forth
bel ow. [0042] A water-retention capacity of physiol ogical saline under no

| oad of the water-absorbent resin can be determ ned according to the nethod
described in Exanples set forth bel ow. The water-absorbent resin of the 20
present inventi ahe usithdd yesvaibed iniikamplatsenfirdnbelapacAtliyadtippinysi ol ogi cal
saline under no | oad of preferably 40 g/g or nore, fromthe vi ewpoint of

havi ng suffici efetdrntibatforaizsset ot 4.04 kiPapfren the aficvpoineof rgpraducingihe of re-
wet of liquid in the absorbent article. [0043] In addition, a water

absor ption capagituytion thiiudoad Ropplied 36khhABscTbentndialerial 868 ¢hs Wheiddh
wat er - absorbent resin can be determ ned according to 17 the method

described in Exampb@®enssiticloistuse® Bl M. infant OTHe WS-kt S nTirBah ipantidles set  at
4.14 kPa, fromthe viewpoint of reproducing the situation that a load is

applied to an alFqrdprdseABinOEntidn has @wﬁfb’i%bmg[ién_%ﬁ?acﬁﬁﬁé’lf o4 b?rv&éighte i's
used by an infant. The water-absorbent resin particles ™5 of the” presSent

i nvention has a El‘%‘lo%@ﬂ%raﬂhé ﬂﬁd&aﬂﬂsgés%éuféf of%a 74 0Pa18h 3 BF fréf@i/a‘-’bil?' ogi cal

saline under th ressure of a 4.14 oad of preferably 15 m /g or nore,

and nore pref erqlgll?ﬂ/g%rfﬂl(, fﬁ’ﬁd%%@préfél% H® i} LRl ’af{(ﬁ{” OVRMW ftnE"

anount of re-wet o i qui rom t he" absor bbent eria the state under

| oad. 10 [0044]  FiGwafihs 2R atoun?Bf ATWPEATIGRXM oM tRE WBs BERCMAE al af NE

pr esent
the state under load.

10 [0044] The action of the aminocarboxylic acid compound in the present
invention has not been yet sufficiently clarified. It is inferred that the
action is related to a control of a self-crosslinking generated upon the
polymerization of the water-soluble ethylenically unsaturated monomer.
In other words, it is presumed that the aminocarboxylic acid compound is

15 added, in consequence of adding the post-crosslinking agent to the water-
absorbent resin of which self-crosslinking has been properly suppressed, to
properly carry out a post-crosslinking, whereby gel strength can be
fortified without lowering water absorption capability.

[0045] An additive such as a lubricant, a deodorizing agent or an

20 antimicrobial agent may be further added to the water-absorbent resin of

the present invention as occasion demands.
EXAMPLES

[0046] The present invention will be further specifically described
hereinbelow by Examples, and the present invention is not limited only to

25 these Examples.



invention has not been yet sufficiently clarified. It is inferred that the
action is related to a control of a self-crosslinking generated upon the

pol ynmeri zati on of the water-soluble ethylenically unsaturated nononer. In
other words, it is presuned that the am¥carboxylic acid conpound is 15
added, in consequence of adding the post-crosslinking agent to the water-
absorbent resin of which self-crosslinking has been properly suppressed, to
properly carry out a post-crosslinking, whereby gel strength can be
fortified wotddyt | okxainple hat er absorption capability. [0045] An additive
such as a lubricant, a deodorizing agent or an 20 anti m crobi al agent may be
further added to theAmEdenmbyarfbaskthavéng a volume bf1 pitersead chiargediwiithn as
occasi on demands. EXAMPLES [0046] The present invention will be further
specifically defi2g bédn 8065 by mzglovaqugoix soipties of acdlictaeidyranddd6 g of/@nt i on
isnot limted only to 25 these Exanples. 18 [0047] Exanple 1 An

Erl enmeyer fl asR1abiyngeight aquesas addilint hydroxvdeswahaddpelddroptvise theregoof an 80%
by wei ght aqueous solution of acrylic acid, and 146 g of a 21% by wei ght
aqueoys sodi um Ryith ¢oe-csolimsfrantidede diabmagrdize 76Y9 by meltdf acegicaddjtog from
external to neutralize 75% by nol of acrylic acid, to give a 38% by wei ght

aqueous sol uti orgivd a 38% by aweightcaquedis soluyionefiatsiliczeid-panially nbatriahieed
resul ti ng aqueous solution of acrylic acid-partially neutralized salt were

added 9.2 ng of shltNTomichibafighgacsus salitith eBacrlit atidrprtiall¢ hoswalized ng
agent and 92 ng of potassium persulfate as a pol ynerization
salt were added 9.2 mg of N,N’-methylenebisacrylamide as an internal
crosslinking agent and 92 mg of potassium persulfate as a polymerization
10 initiator, and the mixture was used as an aqueous monomer solution for a
first-step polymerization.
[0048] A five-necked cylindrical round bottomed flask having a volume of
2 liters, equipped with a stirrer, a two-step paddle blade, a reflux
condenser, a dropping funnel and a nitrogen gas inlet tube was charged
15 with 321 g of n-heptane, and 0.92 g of a sucrose fatty acid ester
(manufactured by Mitsubishi-Kagaku Foods Corporation under the trade
name of S-370) was added thereto to dissolve. Thereafter, the entire
amount of the aqueous monomer solution for the first-step polymerization
prepared as mentioned above was added thereto, and the mixture was
20 suspended with stirring. The internal of the system was replaced with
nitrogen gas. Subsequently, the temperature was raised to 70°C, and the
first-step reversed phase suspension polymerization was carried out while
keeping the temperature at 70°C for 1 hour.

[0049] Separately from the above, an Erlenmeyer flask having a volume of

25 1 liter was charged with 128 g of an 80% by weight aqueous solution of



10 initiator, and the mixture was used as an aqueous nononer solution for a
first-step polynerization. [0048] A five-necked cylindrical round bottoned
flask having a volune of 2 liters, equipped with a stirrer, a two-step
paddl e bl ade, a reflux condenser, a dragping funnel and a nitrogen gas
inlet tube was charged 15 wth 321 g of n-heptane, and 0.92 g of a sucrose
fatty acid ester (manufactured by M tsubishi-Kagaku Foods Corporation under
the trade nane of S-370) was added thereto to dissolve. Thereafter, the
entire anount akcrylieaddyanslissdpobdae7% blywéight dqueoth sodiumshydapde was

pol yneri zation prepared as nentioned above was added thereto, and the

m xture was 20 sddpéddepivise thersto with ige-cddlng tot reutialize {750 by sysltefm was
replaced with nitrogen gas. Subsequently, the tenperature was raised to
70C, and the fiacsylicidd, toegiet add % baweightspmesuosolptiby v acadic avid was
carried out while Kkeeping the tenperature at 70C for 1 hour. [0049]

Separ atel y frompapgalisbnsieralized salteMorie resultsdkadusous gohutionl ofraer plic aélg- 1
liter was charged with 128 g of an 80% by wei ght aqueous solution of 19

acrylisc acid, ansrtildify gewitalized &4t wervadddd 049 tagdumpdidfagiagdea was
added dropwi se thereto with ice-cooling to neutralize 75% by nol of acrylic

acid, to give aWbﬂzmﬂmﬁtia&gﬂm$.Ongbﬂéthyrbn@ﬁia@ﬁhyiema@ai@hci@firti ally
neutralized salt. To the resulting aqueous solution of acrylic acid 5

partially neut faétirzs%ﬂilﬁmshltgﬁffﬁumdﬁ@d@ Naghs® CheataX TarpoPAlcitiAdr¢h@s a

pol ynerization initiator an .0 g of ethylenedi am netetraacetic acid

tetrasodi um sal ttréd@%&%@@f CLEWAT 114A8 MOhERUREILRAT & hPRgsesiar the

trade nane of CLEWAT , and the mXture was used as an aguedus
monomer solution for a second-step polymerization.

10 [0050] After the termination of the first-step reversed phase suspension
polymerization, the reaction solution was cooled, and the entire amount of
the aqueous monomer solution for a second-step polymerization prepared
as mentioned above was added dropwise thereto. Thereafter, the mixture
was stirred for 30 minutes, and at the same time the internal of the system

15 was sufficiently replaced with nitrogen gas. Thereafter, the temperature of
the reaction solution was raised to 70°C, and the second-step reversed
phase suspension polymerization was carried out while keeping the
temperature at 70°C for 2 hours. After the termination of the
polymerization, the polymerized mixture was subjected to azeotropic

20 distillation to remove 260 g of water, to give a gelated product. The
amount 0.17 g of ethylene glycol diglycidyl ether was added to the
resulting gelated product while mixing, and a post-crosslinking treatment
was carried out. Water and n-heptane were further distilled off from the
mixture, to give 230 g of a water-absorbent resin having a median particle

25 size of 349 um.



frononer sol ution for a second-step pol ynerization. 10 [0050] After the
termnation of the first-step reversed phase suspension polynerization, the
reaction solution was cooled, and the entire anount of the aqueous nononer
solution for a second-step polynerizati @) prepared as nentioned above was
added dropwi se thereto. Thereafter, the m xture was stirred for 30 m nutes,
and at the sane tine the internal of the system 15 was sufficiently repl aced
with nitrogen gas. Thereafter, the tenperature of the reaction solution was
rai sed to 7[@0513nd t Examplodd-step reversed phase suspension polynerization
was carried out while keeping the tenperature at 70C for 2 hours. After the
term nation of the [Theyameipratédunes ddva pxinypierli wert gursied vet swxeps tijtect ed to
azeotropic 20 distillation to renove 260 g of water, to give a gel ated

product. The an@gtofRihylefedihmétdiyireaetiglyicdaktradaaliymisdit! (neinhéictued dded to
the resulting gelated product while m xing, and a post-crosslinking

treatment was QNigdseChemite XVBoporaivh indee pherederifie bICIEWAN IYiihl ed of f
fromthe mxture, to give 230 g of a water-absorbent resin having a nmedi an

partigle 25 siZxhpld49whs cRéhged169131 EyaamiyléndtfiemimépRnpiaeesdueds as in

Exanple 1 were carried out except that 1.0 g of ethyl enedi am netetraacetic

aci d tetrasodi Ujenflshd{ufRBAlt fmbkiRStRYd bWngE& @h@ﬂﬁ@%c@g@mi@shhﬁﬂeynder the
trade nane of CLEWAT T) in 5 Exanple 1 was changed to 0.51 g of

di et hyl enetri amipepage %ﬁﬁﬁtdt‘CEEmer@,sﬁﬂéNm%' of dRArabisHftRGt by Nagase
Chent eX Corporation under the trade nanmg of CLEWAT DP80), to give 229 g of

a wat er - absor benkgin having a median particle size of 352 um.
[0052] Example 3
10 The same procedures as in Example 1 were carried out except that
1.0 g of ethylenediaminetetraacetic acid tetrasodium salt (manufactured by
Nagase ChemteX Corporation under the trade name of CLEWAT T) in
Example 1 was changed to 1.3 g of hydroxyethylethylenediaminetriacetic
acid trisodium salt (manufactured by Nagase ChemteX Corporation under
15 the trade name of CLEWAT OH300), to give 232 g of a water-absorbent
resin having a median particle size of 357 um.
[0053] Example 4
The same procedures as in Example 1 were carried out except that
1.0 g of ethylenediaminetetraacetic acid tetrasodium salt (manufactured by
20 Nagase ChemteX Corporation under the trade name of CLEWAT T) in
Example 1 was changed to 1.5 g of
dihydroxyethylethylenediaminediacetic acid disodium salt (manufactured
by Nagase ChemteX Corporation under the trade name of CLEWAT
WOB), to give 228 g of a water-absorbent resin having a median particle

25 size of 359 um.



Tesin having a nedian particle size of 352 m [0052] Exanple 3 10 The sane
procedures as in Exanple 1 were carried out except that 1.0 g of

et hyl enedi am netetraacetic acid tetrasodiumsalt (manufactured by Nagase
Chent eX Corporation under the trade namgjof CLEWAT T) in Exanple 1 was
changed to 1.3 g of hydroxyethyl et hyl enedi am netriacetic acid trisodium
salt (manufactured by Nagase ChenteX Corporation under 15 the trade nane of
CLEWAT OH300), to give 232 g of a water-absorbent resin having a nmedi an

particle si[p054f 357Exampl053] Exanple 4 The same procedures as in Exanple 1
were carried out except that 1.0 g of ethyl enediam netetraacetic acid

tetrasodi um salt (nmeThd sahepestedyresZB ihdyaseplEentreXatidedoutadxicept thader t he
trade nane of CLEWAT T) in Exanple 1 was changed to 1.5 g of

di hydr oxyet hyl et [ty efieth ydenotkath reedtiaacetic aciditseaiodinm ahlt 1(ﬁﬁﬁﬂfafcﬁﬁbd'b?d by
Nagase ChenteX Corporation under the trade name of CLEWAT WOH), to give 228

g of a wat ef-abM$b§€E\ChéﬁﬁéX Cwpongiod uiidét gt eadd ndth€of ZL.EBWAT T) id59 m 21
[ 0054] Exanple 5 The sanme procedures as in Exanple 1 were carried out except

that 51.0 g of gkbiphediAéHaREEd kRO3Bt 6f BidikylRiteaaMtidhex saletic acid
(manuf actured by Nagase ChenteX Corporation under the trade nanme of CLEWAT

ati A hexasodi L e e by TN R der
y gase ent eX Corporation under
the trade name of CLEWAT TH), to give 230 g of a water-absorbent resin
having a median particle size of 348 um.
[0055] Example 6

10 The same procedures as in Example 1 were carried out except that
1.0 g of ethylenediaminetetraacetic acid tetrasodium salt (manufactured by
Nagase ChemteX Corporation under the trade name of CLEWAT T) in
Example 1 was changed to 0.26 g of diethylenetriaminepentaacetic acid
pentasodium salt (manufactured by Nagase ChemteX Corporation under

15 the trade name of CLEWAT DP80), to give 227 g of a water-absorbent

resin having a median particle size of 347 pm.

[0056] Comparative Example 1

The same procedures as in Example 1 were carried out except that
ethylenediaminetetraacetic acid tetrasodium salt (manufactured by Nagase
20 ChemteX Corporation under the trade name of CLEWAT T) in Example 1
was not added thereto, to give 230 g of a water-absorbent resin having a
median particle size of 350 um.

[0057] Comparative Example 2

An Erlenmeyer flask having a volume of 1 liter was charged with

25 92 g of an 80% by weight aqueous solution of acrylic acid, and 146 g of a



the trade name of CLEWAT TH), to give 230 g of a water-absorbent resin

havi ng a nedi an particle size of 348 m [0055] Exanple 6 10 The sane
procedures as in Exanple 1 were carried out except that 1.0 g of

et hyl enedi am netetraacetic acid tetraso@um salt (manufactured by Nagase
Chent eX Corporation under the trade name of CLEWAT T) in Exanple 1 was
changed to 0.26 g of diethyl enetriam nepentaacetic acid pentasodium salt
(manuf act ured by Nagase ChenteX Corporation under 15 the trade nane of
CLEWAT DP80), t @1§b by wdghtagreous sediem ayslroxiderwas addedrdrbpwisegtharetedi an
particle size of 347 m [0056] Conparative Exanple 1 The same procedures as
in Exanpl e 1 wenwitl avercandinguromexégrnalt toateutrating [78%ebly andl dtaetyleaamd to aci d
tetrasodi um salt (manufactured by Nagase 20 ChenteX Corporation under the
trade name of CligiwAd 38Y by weightriqaedussdutian ofdetgtic tabil-pamiallymegirabiz&B0O g of
a wat er-absorbent resin having a nedian particle size of 350 m [0057]

Conpar ati ve Examplte T tho résulingreyesout lsahitiohayfi aegylic acitlypuetially dedtrdleredwas
charged with 25 92 g of an 80% by wei ght aqueous sol ution of acrylic acid,

and 146 g of a 23It wekltaddedOi2oip ofN|2OLRethgibngbisaydilanidicasvasinagtdedd dr opwi se
thereto wth ice-cooling fromexternal to neutralize 75% by nol of acrylic

acid, to give ar@llinkingwicnt)t92anyed potassiut pesulihteanra/polgnreizdtiparti al |y
neutralized salt. To the resulting aqueous solution of acrylic

N B2t o REC2 0 LSRRt fdete 4 irsodiom il
(manufactured by Nagase ChemteX Corporation under the trade name of
CLEWAT T), and the mixture was used as an aqueous monomer solution
10 for a first-step polymerization.
[0058] A five-necked cylindrical round bottomed flask having a volume of
2 liters, equipped with a stirrer, a two-step paddle blade, a reflux
condenser, a dropping funnel and a nitrogen gas inlet tube was charged
with 321 g of n-heptane, and 0.92 g of a sucrose fatty acid ester
15 (manufactured by Mitsubishi-Kagaku Foods Corporation under the trade
name of S-370) was added thereto to dissolve. Thereafter, the entire
amount of the aqueous monomer solution for the first-step polymerization
prepared as mentioned above was added thereto, and the mixture was
suspended with stirring. The internal of the system was replaced with
20 nitrogen gas. Subsequently, the temperature was raised to 70°C, and the
first-step reversed phase suspension polymerization was carried out while
keeping the temperature at 70°C for 1 hour.
[0059] Separately from the above, an Erlenmeyer flask having a volume of

1 liter was charged with 128 g of an 80% by weight aqueous solution of

25 acrylic acid, and 158 g of a 27% by weight aqueous sodium hydroxide was



crossl i nki ng agent, 92 ng of potassium persulfate as a polynerization
initiator, and 0.92 g of ethyl enedi am netetraacetic acid tetrasodi um salt
(manuf actured by Nagase ChenteX Corporation under the trade nane of CLEWAT
T), and the m xture was used as an aqued®3s nononer solution 10 for a
first-step polynerization. [0058] A five-necked cylindrical round bottoned
flask having a volunme of 2 liters, equipped with a stirrer, a two-step
paddl e bl ade, a reflux condenser, a dropping funnel and a nitrogen gas
inlet tube was addeddpwiseithgetd witbficarcoelngitoenewradize 76% by efolfsucr ose
fatty acid ester 15 (manufactured by M tsubishi-Kagaku Foods Corporation
under the trade acridiveacid, t6-givOp 446 baavkight dquesuosalution of abrydic atindr eaf t er
the entire anmount of the agueous nonomer solution for the first-step

pol ymeri zati on partéglhyr rehtedized saltoTedhe besndting squeadas dohutiemedfacr dinclacitle

m xture was suspended with stirring. The internal of the system was

repl aced with 2@artidltyogantrgizsed ssilwesqddod I0y13 g bé potasyienaperselfaeasraai sed to
70C, and the first-step reversed phase suspension polynerization was

carrigd out whi lpplykiedpativn infiiatograpdthe nrigtuat wa8@sédas dn hqueous[ibhSher
Separately fromthe above, an Erlennmeyer flask having a volune of 1 liter

was charged wi t RBohdidbnforta saboDtebypolypmgtizatiueous sol ution of 25 acrylic
acid, and 158 g of a 27% by wei ght aqueous sodi um hydr oxi de was 23 added

dropwi se t hg0G0P Wi t Afiet ¢he Remimgdiono M firet-stes reAocdiphant sedpensiony! i ¢ aci d,
to give a 44% by wei ght aqueous solution of acrylic acid- partially

neutralized sal tpolyhfiefinfidre $he fdabomeoiatibh wil dvoled) afll tiRe éntire Gnd®ir of
partially neutralized salt was added 0.13 g of potassiumpersulfate as a
the aqueous monomer solution for a second-step polymerization prepared
10 as mentioned above was added dropwise thereto. Thereafter, the mixture
was stirred for 30 minutes, and at the same time the internal of the system
was sufficiently replaced with nitrogen gas. Thereafter, the temperature of
the reaction solution was raised to 70°C, and the second-step reversed
phase suspension polymerization was carried out while keeping the
15 temperature at 70°C for 2 hours. After the termination of the
polymerization, the polymerized mixture was subjected to azeotropic
distillation to remove 260 g of water, to give a gelated product. The
amount 0.17 g of ethylene glycol diglycidyl ether was added to the
resulting gelated product while mixing, and a post-crosslinking treatment
20 was carried out. Water and n-heptane were further distilled off from the

mixture, to give 230 g of a water-absorbent resin having a median particle

size of 354 um.

[0061] Comparative Example 3
An Erlenmeyer flask having a volume of 1 liter was charged with

25 92 g of an 80% by weight aqueous solution of acrylic acid, and 146 g of a



5 polymerization initiator, and the m xture was used as an aqueous nONONEr
solution for a second-step polynerization. [0060] After the term nation of
the first-step reversed phase suspension polynerization, the reaction
solution was cooled, and the entire anouyat of the aqueous nononer sol ution
for a second-step polynerization prepared 10 as nenti oned above was added
dropwi se thereto. Thereafter, the mxture was stirred for 30 m nutes, and
at the same tine the internal of the system was sufficiently replaced with
nitrogen gas. Tf)ﬂ%rb?lrtveeright dqucoaspediahihgdrokidet wes dddedtdropwisdl theteao was
raised to 70C, and the second-step reversed phase suspension polynerization

was carried out wih i®-éathigfoinlextdrnal ®atalide 9565 by solfudracPyliwadid, toAf t er
the term nation of the polynerization, the polynerized m xture was

subj ected to azeeé aBB% bsiivﬁeti'%lhtla?mie@ﬂs §slutienof ac3be idpaMhAllgneutialigede a
gel ated product.” The amount 0.17 g of ethylene glycol diglycCidyl ether was

added to the regyl YFMCg%lﬁﬁﬁg‘aQﬁ&ﬂmf‘sblMHdﬁd&%&@ﬂcid%tiﬂl){]neutralized
post-crosslinking treatnment 20 was carried out. ter and n-"heptane were

further distill gdltQbdreatasd D@mgrEPN,W’emeﬂﬁfl&ieﬁﬁsa@ aflidf asanit&mapbs or bent
resin having a nedian particle “size of 354 m [0061] Conparative Exanple 3

An Erlenneyer f |c?é§§liﬁﬁmg“§g&t %¥8d 928 ©bf polakiifm ﬁ@&l?ﬂghggg)ds&%l?riz&%r?z g of

an 80% by wei ght aqueou olution of acrylic acid, an a 24 21% by

1oL, e Yl O A SR stbdh 59 ) 9
wei ght aqueous Sfﬁls,tl-’éti:ﬁ'ﬁoﬁfmé’ﬁiédoin‘? acid-partially neutralized
[0062] A five-necked cylindrical round bottomed flask having a volume of
10 2 liters, equipped with a stirrer, a two-step paddle blade, a reflux
condenser, a dropping funnel and a nitrogen gas inlet tube was charged
with 321 g of n-heptane, and 0.92 g of a sucrose fatty acid ester
(manufactured by Mitsubishi-Kagaku Foods Corporation under the trade
name of S-370) was added thereto to dissolve. Thereafter, the entire
15 amount of the aqueous monomer solution for the first-step polymerization
prepared as mentioned above was added thereto, and the mixture was
suspended with stirring. The internal of the system was replaced with
nitrogen gas. Subsequently, the temperature was raised to 70°C, and the
first-step reversed phase suspension polymerization was carried out while
20 keeping the temperature at 70°C for 1 hour.
[0063] Separately from the above, an Erlenmeyer flask having a volume of
1 liter was charged with 128 g of an 80% by weight aqueous solution of
acrylic acid, and 158 g of a 27% by weight aqueous sodium hydroxide was

added dropwise thereto with ice-cooling to neutralize 75% by mol of

25 acrylic acid, to give a 44% by weight aqueous solution of acrylic acid-



salt.” To the resulting aqueous solution of acrylic acid-partially
neutralized 5 salt were added 9.2 ng of N, N -nethyl enebi sacryl am de as an
internal crosslinking agent and 92 ng of potassium persulfate as a
polynerization initiator, and the m xtgse was used as an agueous nononer
solution for a first-step polynerization. [0062] A five-necked cylindrical
round bottoned flask having a volune of 10 2 liters, equipped with a
stirrer, a two-step paddl e blade, a reflux condenser, a dropping funnel and
a nitrogen gas ipattédllyt ndaeralized shlar Fodhe vdésultingZiqugound solutiepiofinerylieratid- 92 g
of a sucrose fatty acid ester (manufactured by M tsubishi-Kagaku Foods

Cor por ati on undeartidiy newddized aate wak a8d&y 0)13vipsf petdssiumiperatlfate as di ssol ve.
Thereafter, the entire 15 anmount of the aqueous nononer solution for the

first-step pol ypelyméedizaion ipitener, add dse mextuteowasusdloasea cadd egbridiggret o,
and the m xture was suspended with stirring. The internal of the system was

replaced wth gplutioador aascordifiep PuBmidrizatione t enperature vas raised to
70C, and the first-step reversed phase suspension polynerization was

carried out[foohu] e 20Akee Ho@rmiiition B ehefitit Step reV&Sed Phase diRPERsidR063]
Separately fromthe above, an Erlennmeyer flask having a volune of 1 liter

was charged wt Bokﬁﬁeﬁzﬂfon@fhe&@%@)ﬁ YA wageesled, Sl tHel ctir®@ amowdt ¥f i C
acid, and 158 g of a 27% by wei ght aqueous sodi um hydroxi de was added

dropwi se t her et %hé"ﬁ(ilﬂ:oiugr%&ﬁﬁﬁéﬂ%lﬁtﬂ)n%‘f‘ta%@_bﬂn?cﬁst@ﬁ@%é@iatﬁ{n aﬁggaﬁﬂyl ic

acid, to give a 44% by wei ght aqueous sol ution of rylic aci partially

3 o3 PRy SR VA aas R i Th R el

was stirred for 30 minutes, and at the same time the internal of the system

10 was sufficiently replaced with nitrogen gas. Thereafter, the temperature of
the reaction solution was raised to 70°C, and the second-step reversed
phase suspension polymerization was carried out while keeping the
temperature at 70°C for 2 hours. After the termination of the
polymerization, 0.74 g of ethylenediaminetetraacetic acid tetrasodium salt

15 (manufactured by Nagase ChemteX Corporation under the trade name of
CLEWAT T) was added to a water-containing gelated slurry. Thereafter,
the polymerized mixture was subjected to azeotropic distillation to remove
260 g of water, to give a gelated product. The amount 0.17 g of ethylene
glycol diglycidyl ether was added to the resulting gelated product while

20 mixing, and a post-crosslinking treatment was carried out. Water and n-
heptane were further distilled off from the mixture, to give 230 g of a
water-absorbent resin having a median particle size of 365 um.

[0065] The water-absorbent resin obtained in each Example and

Comparative Example was evaluated in accordance with the following

25 methods. The evaluation results for the following items (1) to (4) are



pol yrierization initiator, and the m xture was used as an agqueous nonomner
solution for a second-step polynerization. 5 [0064] After the term nation of
the first-step reversed phase suspension polynerization, the reaction
solution was cooled, and the entire anp@at of the aqueous nonomer sol ution
for a second-step polynerization prepared as nentioned above was added
dropw se thereto. Thereafter, the mxture was stirred for 30 m nutes, and
at the same tine the internal of the system 10 was sufficiently repl aced

wi th nitrogen gslsowiledabletbr, the tenperature of the reaction solution was
raised to 70C, and the second-step reversed phase suspension polynerization
was carri ed0066] whi |(@)keepVateriRetentienapadityr ef Bliysiélogioat S2limwurs. After the
term nation of the polynerization, 0.74 g of ethyl enedi am netetraacetic

aci d tetrasodi um salThelambun2aco s edtdryab¥adeacréshewas X efghcaoinas i on under
the trade nanme of CLEWAT T) was added to a water-containing gelated slurry.

Thereafter, theotosl bag(Cansonbroxd N 60awidtt1j08ahadx lenglk 200 momi) cand
distillation to renmove 260 g of water, to give a gelated product. The

amoung 0.17 g oplaeedyd 8500 ralytsakedi Bhystoldgicabsdiie waspadee thtbahé he
resulting gelated product while 20 m xing, and a post-crosslinking treatnent

was carried outeot¥é Big 8gn BmoaPbAHE0 YRk Bné vihid)ahd theidlineasasodikpérsedn t he
m xture, to give 230 g of a water-absorbent resin having a nedian particle

size of 365 m {DOSRbt tbEnerite anaRSROHER luhf Df ThoWafr¥doribeneAsth. ERREP! e and
Conmpar ati ve Exanpl e was eval uated in accordance with the followng 25

met hods.  The evghugigaefof @eWottdn g witiddPhp MM PritbefBadd,)antqhé ¢dith e 26

shown in Table 1.
bag was allowed to stand for 1 hour, to sufficiently swell the water-

10 absorbent resin particles. The cotton bag was dehydrated for 1 minute
with a dehydrator (manufactured by Kokusan Enshinki Co., Ltd., product
number: H-122) set to have a centrifugal force of 167G, and the mass
Wa (g) of the cotton bag containing swelled gels after the dehydration was
determined. The same procedures were carried out without adding water-

15 absorbent resin, and the empty mass Wb (g) of the cotton bag upon
wetting was determined. The water-retention capacity was obtained by the
following formula:

Water-Retention Capacity of Physiological Saline (g/g)
= [Wa - Wb] (g)/Mass of Water-Absorbent Resin (g) .

20 [0067] 2) Water Absorption Capacity of Physiological Saline Under

Pressure

The water absorption capacity of physiological saline of a water-
absorbent resin under the pressure of 4.14 kPa was determined using a
measuring apparatus X of which outline of the constitution is shown in

25 Figure 1.



[ 0066] (1) Water-Retention Capacity of Physiological Saline The anount 2.0
g of a water-absorbent resin was weighed in a cotton bag (Cottonbroad No.
60, width 100 nm x length 200 mm), and 5 placed in a 500 nL-beaker.

Physi ol ogi cal saline was poured into th@7 cotton bag in an amount of 500 g
at one time, and the saline was dispersed so as not to generate an
unswol I en lunp of the water-absorbent resin. The wupper part of the cotton
bag was tied ug with a rubber band, and the cotton bag was allowed to stand
for 1 hour, [0068}uf f i Themdaguringapparpiasashown o Kigue degomprasssra et i cl es.
The cotton bag was dehydrated for 1 mnute wth a dehydrator (manufactured
by Kokusan Enshisaiorch, a lead dube Bramgasuringlpased 3, pnd 22neasuringsepaor 4a
centrifugal force of 167G and the mass Wa (g) of the cotton bag containing
swel | ed gel s af tphacetiom themyehsuting boars3. Tetthe hired dectiine] geheonmestesldur es wer e
carried out without adding water- 15 absorbent resin, and the enpty nmass W
(g) of the cott cublxagplugdd ondhe toofmburte 6y anchanl airihodmtteon tubt dritamh
capacity was obtained by the followi ng fornula: Water-Retention Capacity of
Physi 6l ogi cal Saldogk 12xtghe bettdiéportidibpf & hutevklss and fiviher asbsbidBast Resin
(g) . 20 [0067] (2) Water Absorption Capacity of Physiol ogical Saline Under

Pressure The wataetaclastortht upperggquéion ioy thed aip liytsodiodiginatabe 3] The lodd a wat er -
absorbent resin under the pressure of 4.14 kPa was deternm ned using a

nmeasuring appar aibes2 X sitachbd €lone thid buret s¥ictiohd wwahstmdasuitinp boardsBoWhei n - 25
naure Lo lead tube 2 has a diameter of 6 mm. A hole of a diameter of 2 mm is made
at the central section of the measuring section 3, and the lead tube 2 is
10 connected thereto. The measuring section 4 has a cylinder 40, a nylon
mesh 41 adhered to the bottom part of the cylinder 40, and a weight 42.
The cylinder 40 has an inner diameter of 2.0 cm. The nylon mesh 41 is
formed to have a size of 200 mesh screen (size of opening: 75 pm), and a
given amount of a water-absorbent resin 5 is evenly spread over the nylon
15 mesh 41. The weight 42 has a diameter of 1.9 cm and a weight of 119.5 g.
The weight 42 is placed on the water-absorbent resin 5, so that a 4.14 kPa
load can be evenly applied to the water-absorbent resin 5.
[0069] In the measuring apparatus X having the constitution as described
above, first, the cock 12 and the cock 13 at the buret section 1 are closed,
20 and 0.9% by weight physiological saline adjusted to 25°C is poured from
the top of the buret 10 and the top of the buret is plugged with the rubber
plug 14. Thereafter, the cock 12 and the cock 13 at the buret section 1 are
opened. Next, the height of the measuring board 3 is adjusted so that the

end of the lead tube 2 in the central section of the measuring board 3 and

25 an air introduction port of the air introduction tube 11 are at the same



[0b68] The neasuring apparatus X shown in Figure 1 conprises a buret section
1, a lead tube 2, a neasuring board 3, and a neasuring section 4 placed on
t he neasuring board 3. To the buret section 1 are connected a rubber plug
14 on the top of a buret 10, and an air 28troduction tube 11 and 5 a cock 12
at the bottomportion of a buret 10, and further, a cock 13 is attached to
t he upper portion of the air introduction tube 11. The lead tube 2 is
attached fromthe buret section 1 to the neasuring board 3. The |ead tube 2
has a di anmeter dfeightrm A hole of a diameter of 2 mmis nade at the central
section of the neasuring section 3, and the lead tube 2 is 10 connected
thereto. ThE)0¥@dsuri Qn theotharhandh@d Oz ofythe vdser-dltsorbentyesin 5 isevbnyl adher ed
to the bottompart of the cylinder 40, and a weight 42. The cylinder 40 has
an inner di anet espredd ved themylbnanesh 4himthsicyliiders40,fandrtbel wedghtadeisa si ze of
200 mesh screen (size of opening: 75 m, and a given anount of a

wat er - absor bent plasddorbthieswatesabsorbpntaasindv €Thd measurimgnsethionslsis pldcedThe

wei ght 42 has a dianmeter of 1.9 cmand a weight of 119.5 g. The weight 42
is placed on theowhhtits edigral bectiorr BIh alignmsnt withta laad tibé pdrain theagdnorah be
evenly applied to the water-absorbent resin 5. [0069] In the neasuring

appar at us X havisegtibief tenataduringdoaasd 3descri bed above, first, the cock 12
and the cock 13 at the buret section 1 are closed, 20 and 0.9% by wei ght

physi ol ogi cp)073! i neTledyolahrdredac&Cof thepshysdogicalgaline ih ol biiret N6, hel et 10
and the top of the buret is plugged with the rubber plug 14. Thereafter,

the cock 12 and th@Qoﬁmoﬂﬁle?hg&hﬂoﬁmaﬁaliﬁe@b&(ﬁbedb‘?ftﬁ‘e wapattdortiaxt . the
hei ght of the nmeasuring boar is adjusted so that the end of the |ead

tube 2 in the cegiihd, We¢hll)NisPontiigoudtpedad ot fldeRh dinke poist AmepdtiR] I
i ntroduction port of ‘the air introduction tube 11 are at the sane
10 water-absorbent resin 5 started absorbing water. Water absorption
capacity of physiological saline of the water-absorbent resin 5 under
pressure after 60 minutes passed from the beginning of the water
absorption was obtained by the following formula:
Water Absorption Capacity Under Pressure (mL/g)
15 = Wc (mL)/0.10 (g) .
[0072] (3) Water Absorption Rate
The amount 50 + 0.01 g of physiological saline adjusted to 25°C
was weighed out in a 100 mL-beaker. A magnetic stirrer bar having a size
of 8 mm ¢ X 30 mm without a ring was placed in the beaker, and the
20 beaker was placed on the top of MAGNETIC STIRRER (manufactured by
TUCHI under the product number of HS-30D). Subsequently, the
magnetic stirrer bar was adjusted so that the magnetic stirrer bar rotated at
600 rpm, and further adjusted so that the bottom of the vortex generated by

the rotation of the magnetic stirrer bar came near the upper portion of the

25 magnetic stirrer bar.



28 height. [0070] On the other hand, 0.10 g of the water-absorbent resin 5
is evenly spread over the nylon nmesh 41 in the cylinder 40, and the wei ght
42 is placed on the water-absorbent resin 5. The neasuring section 4 is
placed 5 so that its central section is29n alignment with a | ead tube port
in the central section of the neasuring board 3. [0071] The vol une
reduction of the physiological saline in the buret 10, i.e., the volune of
t he physi ol ogi cal saline absorbed by the water-absorbent resin 5 W (nL),
i s continuol@73] r eadNekf, 2.0 &rf.602 grod waserrabseoinbend resie pacticles ebtaiisddrbent
resin 5 started absorbing water. Water absorption capacity of physiol ogical
sal i ne of the waietingbwowatentabserbent Bsinsdweith twe &endsraf standard 6@vei nut es
passed fromthe beginning of the water absorption was obtai ned by the

fol I owi ng f or nulcamplyingrwith JIS-Zi880h- 10834 openingm dEsiePese SO0ram (amtd /3P0 pumk = W
(mL)/0.10 (g) . [0072] (3) Water Absorption Rate The anmount 50 0.01 g of
physi ol ogi cal sahndrsebfd}ingttkelsicve® S@tervabsoreng nesingotota partialeldige mi- beaker. A
magnetic stirrer bar having a size of 8 mMmm ~ x 30 nmw thout a ring was

placed in the bedkstmean@00hem2f lesadter308smmranert) avert lqaidkdp poireAGNETI C
STI RRER (manufactured by |1UCH under the product nunber of HS-30D).

Subsequent |y, t hetwesapthetdentestof voetex inthebeaked and tiedside of tiat bdaker,ramdnet i ¢
stirrer bar rotated at 600 rpm and further adjusted so that the bottom of

the vortex geneihd dthegecdiiB) fnthipointafhdrbehawgnetabsobient fe3in was came near
t he upper portion of the

poured into the beaker to a point where the vortex converged was

determined with a stopwatch, which is defined as a water absorption rate.

10 [0074] “4) Amount of Water-Soluble Substance

The amount 500 + 0.1 g of physiological saline was weighed out in
a 500 mL-beaker. A magnetic stirrer bar having a size of
8 mm ¢ X 30 mm without a ring was placed in the beaker, and the beaker
was placed on the top of MAGNETIC STIRRER (manufactured by IUCHI

15 under the product number of HS-30D). Subsequently, the magnetic stirrer
bar was adjusted so that the magnetic stirrer bar rotated at 600 rpm, and
further adjusted so that the bottom of the vortex generated by the rotation
of the magnetic stirrer bar came near the upper portion of the magnetic
stirrer bar.

20 [0075] Next, 2.0 = 0.002 g of water-absorbent resin particles obtained by
sieving the water-absorbent resins with two kinds of standard sieve
complying with JIS-Z8801-1982 (openings of sieves: 500 um and 300 um),
and subjecting the sieved water-absorbent resins to a particle size

adjustment (500 um or less and 300 pm or more) were quickly poured

25 between the center of vortex in the beaker and the side of the beaker and



25 megnetic stirrer bar. 29 [0073] Next, 2.0 0.002 g of water-absorbent
resin particles obtained by sieving the water-absorbent resins wwth two

ki nds of standard sieve conplying with JIS-2Z8801-1982 (openings of sieves:
500 mand 300 n), and subjecting the spgved water-absorbent resins to a
particle size 5 adjustnment (500 mor |ess and 300 pmor nore) were quickly
poured between the center of vortex in the beaker and the side of the
beaker, and the tinme (seconds) froma point where the water-absorbent resin

was poured i nt digpeesedehkein, tandah@aiirfursvinak stitred fuoB hexrs: Ovea@ebusas
determned with a stopwatch, which is defined as a water absorption rate. 10

[0074] (4) Amourlispetsi¥ifbetheSohieblabssibbsi resimeafnstiatimy for ROursGvds g of
physi ol ogi cal saline was weighed out in a 500 ni-beaker. A magnetic stirrer

bar having a si FBtepéd Fithna Staxda? sioveopéiri oﬂsfe)v@gﬁ\? hAd et feBultig beaker,
and the beaker was placed on the top of GNETI C ST R (rmanuf act ured by

IUCHI 15 under filftgtenk0ficthe iljeéte@to Hﬁ:tﬁﬁl[})ﬂtraﬁ@hagm%@mﬁyaxhﬁe dﬁ@gneti c
r a

stirrer bar was adjusted so that the magnetic stirre rotate t 600

rpm gnd furthQﬁm?éjj(Fﬂfe?(PaP@rNbaﬁ ).the bottomof the vortex generated by the
rotation of the magnetic stirrer ‘bar came near the upper portion of the

magnet i c O[gvo ,Efedba’fhe fobAPEG L (NP of the Qesuﬁu%oﬁltfht@fna‘é’%é h&Pser ent resin

particles sieving the ter absor resins th two ki nds of

e o I ey T
dried with a forced convection oven (manufactured by ADVANTEC) at
140°C until a constant weight is attained. A weight Wd (g) of the solid

10 content of the filtrate was determined.

[0077] On the other hand, the same procedures as the above were carried
out without using the water-absorbent resins, and a weight We (g) of the
solid content of the filtrate was determined. The amount of water-soluble
substance was calculated on the basis of the following formula.

15 [0078] Amount of Water-Soluble Substance (% by weight)
= [[(Wd - We) x (500/80)]/2] x 100
[0079] 5) Median Particle Size
To 100 g of the water-absorbent resin particles was mixed 0.5 g of
an amorphous silica (manufactured by Degussa Japan Co., Ltd., Sipernat
20 200) as a lubricant.

[0080] JIS standard sieves, a sieve having an opening of 850 um, a sieve
having an opening of 600 um, a sieve having an opening of 425 um, a
sieve having an opening of 300 pum, a sieve having an opening of 150 pm,
a sieve having an opening of 75 um, and a receiving tray were combined

25 in order from the top. About 100 g of the water-absorbent resin was



adj ustment (500 mor less and 300 mor nore) were quickly poured 25 between
the center of vortex in the beaker and the side of the beaker and 30
di spersed therein, and the m xture was stirred for 3 hours. The aqueous
di spersion of the water-absorbent resin3fter stirring for 3 hours was
filtered wwth a standard sieve (opening of sieve: 75 m, and the resulting
filtrate was further subjected to suction filtration using a Kiriyama type 5
funnel (Filter Paper No. 6). [0076] The amount 80 0.1 g of the resulting
filtrate was weipjéeed @uan nppermosdgicke, yubshaker (o) ménwee Watlda radating onst ant
weight, and the filtrate was dried with a forced convection oven
(manuf act ur ed byndDypMEGhaker madti@®.unti| a constant weight is attained. A
wei ght Wi (g) of the solid 10 content of the filtrate was determ ned.
[0077] On t}0083]her Ment] the helatomshipy beteden de epeningobtiowicweeas] amrri ed out
Wi t hout using the water-absorbent resins, and a weight W (g) of the solid
content of the finfegratof amsighépercentagd remhimirgion the siévevaess plotted pinea
substance was cal cul ated on the basis of the following fornula. 15 [0078]
Amount of Wat er -18garithine c Pudisabalityepapts by caleubdting the wiefighébf-thed)ates-
(500/80)]/2] x 100 [0079] (5) Median Particle Size To 100 g of the
wat er - absor bent abssibenpresin particlesasmaining ofi.eacly sieke aga vagighpperoentage teca
(manuf actured by Degussa Japan Co., Ltd., Sipernat 20 200) as a l|ubricant.
[0080] JI'S standarehtisé aurmint,andl ax¢embdatingghe weiglttipenceige85A opden, a si eve
havi ng an opening of 600 pm a sieve having an opening of 425 m a

starting from those having larger particle sizes. A particle size

corresponding to a 50% by weight cumulative weight percentage was
10 defined as a median particle size by joining the plots on the logarithmic

probability paper in a straight line.

[0082]  [Table 1]

Water- Water Absorption Water Amount of
Retention  Capacity Under  Absorption =~ Water-Soluble
Capacity Pressure Rate Substance
(g/8) (ml/g) (second) (%)
Ex. 1 41 26 46 13
Ex. 2 42 23 43 14
Ex. 3 42 23 41 12
Ex. 4 41 23 44 13
Ex. 5 42 23 46 15
Ex. 6 41 20 45 11
Comp.
Ex. 1 40 12 45 15
Comp.
Ex. 2 40 14 65 21
Comp.
Ex. 3 40 12 45 15

[0083] It can be seen from the results shown in Table 1 that the water-



Si‘eve having an opening of 300 m a sieve having an opening of 150 m a

si eve having an opening of 75 gm and a receiving tray were conbined 25 in
order fromthe top. About 100 g of the water-absorbent resin was 31 placed
on an uppernost sieve, and shaken for 2@2m nutes with a rotating and

t appi ng shaker machi ne. [0081] Next, the rel ationships between the opening
of the sieve and an integral of a weight percentage renaining on the sieve
were plotted on a 5 logarithm c probability paper by cal culating the weight
of the water abslyobberit resiniobtgined irctah Exampleilag adargeearhosnteofev asr-a wei ght
percentage to an entire anmount, and accunul ating the wei ght percentages in
order, starti ngeténtion walmidsiaﬁidagsdlﬁregarlangaratﬂmim of mzater. abdopidn ¢fl e si ze
corresponding to a 50% by wei ght curnul ati ve wei ght percentage was 10 defi ned
as a median par phydielogicat silynd wider pgedshee, al logls vater dgof i fatd) ad a
probability paper in a straight line. [0082] [Table 1] Water- Water

Absor pti on Wat esmATauiun®bf waedresvlubie sebfastd.y Under Absorption
Wat er - Sol ubl e Capacity Pressure Rate Substance (g/g) (m/g) (second) (%

Ex. 1541 26 46 IRDUSTRIAL ABPLECABILERY3 42 23 41 12 Ex.4 41 23 44 13
Ex.5 42 23 46 15

[0084] The water-absorbent resin obtained by the process for preparing a

water-absorbent resin of the present invention can be suitably used in, for
example, hygienic materials such as disposable diaper, incontinence pad
and sanitary napkin, especially in disposable diaper.

10 BRIEF DESCRIPTION OF THE DRAWINGS

[0085] [Figure 1] A schematic view showing an outline of the constitution
of an apparatus for determining the water absorption capacity under

pressure.

EXPLANATION OF NUMERICAL SYMBOLS

15 [0086] X measuring apparatus

1 buret section
10 buret
11 air introduction tube
12 cock
20 13 cock

14 rubber plug

2 lead tube
3 measuring board
4 measuring section

25 40 cylinder



Ex.6 41 20 45 11 Conp. 40 12 45 15 Ex. 1 Conp. 40 14 65 21 Ex. 2 Conp. 40
12 45 15 Ex. 3 [0083] It can be seen fromthe results shown in Table 1 that
the water 32 absorbent resin obtained in each Exanple has a | arge anount of
wat er- retention of physiological salin&3 a | arge anmount of water absorption
of physiol ogi cal saline under pressure, a high water absorption rate, and a
smal | anmount of water-sol uble substance. 5 | NDUSTRI AL APPLI CABI LI TY [ 0084]
The wat er - absorbent resin obtained by the process for preparing a

wat er - absor bent resi Alof tmgopmesdnt i nvention can be suitably used in, for
exanpl e, hygienic materials such as disposabl e diaper, incontinence pad and
sanitary napkin, espé2ial | weightdi sposabl e di aper. 10 BRI EF DESCRI PTI ON OF
THE DRAW NGS [0085] [Figure 1] A schematic view showi ng an outline of the
constitution of an appar awatrfabsorbentresimi ng t he wat er absorption capacity
under pressure. EXPLANATI ON OF NUMERI CAL SYMBOLS 15 [0086] X measuring
apparatus 1 buret section



10 burét 11 air introduction tube 12 cock 20 13 cock 14 rubber plug 2

| ead tube 3 neasuring board 4 neasuring section 25 40 cylinder 33 41
nyl on mesh 42 weight 5 water-absorbent resin 34 CLAIMS [1] A process for
preparing a water-absorbent resin conprigging carrying out a reversed phase
suspensi on polynerization in nmulti-steps of two or nore steps when the

wat er - absorbent resin is prepared by subjecting a 5 water-sol uble

et hyl enically unsaturated nononer to the reversed phase suspension

pol ynerization, said process for prepgLAINMSX water-absorbent resin being
characterized by addi ng an am nocar boxylic acid conpound to at |east one

step in theijecond aAdroudxsdatpitpasihgRsvattPabsurbntGesintdoenprivhy 68 iingt i on
reaction. 10 [2] The process for preparing a water-absorbent resin according
to claiml, wheuehRetdiSedphdiesaspasion sol etz RUMAII-Steps of @RsTorone
more steps when the water-absorbent resin is prepared by subjecting a
5 water-soluble ethylenically unsaturated monomer to the reversed phase
suspension polymerization, said process for preparing a water-absorbent
resin being characterized by adding an aminocarboxylic acid compound to
at least one step in the second and subsequent steps, to carry out the
polymerization reaction.
10 [2] The process for preparing a water-absorbent resin according to
claim 1, wherein the aminocarboxylic acid compound is at least one
member selected from the group consisting of ethylenediaminetetraacetic
acid, hydroxyethylethylenediaminetriacetic acid,
diethylenetriaminepentaacetic acid,
15 dihydroxyethylethylenediaminediacetic acid,
triethylenetetraminehexaacetic acid, and salts thereof.
[3] The process for preparing a water-absorbent resin according to
claim 1 or 2, wherein the aminocarboxylic acid compound is used in an
amount of from 0.01 to 2.5 parts by weight, based on 100 parts by weight
20 of the water-soluble ethylenically unsaturated monomer used for the
polymerization reaction in the step of carrying out the polymerization
reaction by adding the aminocarboxylic acid compound.
[4] The process for preparing a water-absorbent resin according to any

one of claims 1 to 3, characterized in that a crosslinking agent is added to a

25 reaction mixture after the polymerization, to carry out a post-crosslinking.



frenbér “sel ected fromthe group consisting of ethyl enedi am netetraacetic

aci d, hydroxyet hyl et hyl enedi am netri acetic acid,

di et hyl enetri am nepent aacetic acid, 15 dihydroxyethyl ethyl enedi am nedi acetic
acid, triethylenetetram nehexaacetic agpd, and salts thereof. [3] The
process for preparing a water-absorbent resin according to claim1l or 2,
wherei n the am nocarboxylic acid conmpound is used in an anmount of from0.01
to 2.5 parts by weight, based on 100 parts by weight 20 of the water-soluble
et hyl eni cal[6y unsat uAavatedr-absoobert resiacbbtainabhledy thelpyoeess astefined anaty on i n
the step of carrying out the polynerization reaction by adding the

am nocar boxyl i coae bfl cladmpdutodt, Whilreintthe praderestsoftoent pesiphas agvaer-

wat er - absorbent resin according to any one of clains 1 to 3, characterized
in that a crosstdteitingcageity ﬁ@.%@wbtgh&ph%ﬁol@é@lis@ﬁnmﬁdﬂrg@ after the
pol ymeri zation, to carry out a post-crosslinking. 35 [5] A water-absorbent
resin obtai nabl gmdw, dritkthevestes sbsuabergtiresiachaks a wadtgr abworplion tapackyloft 0 4,
wherein the water-absorbent resin has a water- retention capacity of 0.9% by
wei ghg physi ol ogiogabysatigheplpysididgitall saline Wideg thepeéséie ofatel4 &Padoaent

resin has a water abSorption capacity of 5 0.9% by wei ght physi ol ogi cal

sal i ne under thgf p5 @slpdibendre.2 4. 14 kPa load of 15 ni/g or nore.





