.1 DESCRI PTI ON PROCESS FOR PRODUCI NG WATER- ABSORBI NG RESI N 5 TECHNI CAL

FI ELD The present invention relates to a process for preparing a

wat er - absorbent resin. Mre specifically, the present invention relates to
sa process for preparing a wat er - absor bbnt resin havi ng no di scol oration

I medi ately after the preparation, and having excellent discoloration

resi stance, which can be suitably 10 used as an absorbent article of

hygi enic materials such as paper jéﬁggiﬁgigdh%sanitary napki ns. BACKGROUND
ART Wt er - absorbent resins have b ed as absorbent articles for
15 hygienic materials such as paper diapers and sanitary napkins, utilizing
the feature that a water-based |liquid, for instance, a body fluid such as
human urine, blood or. sweat J aqyi ckl.y absarhed 4 ] nt, so that
the liquid once PRBEESSeaqUE s ASRR AL RSN ~—Convent i ona
wat er - absor bent resins have sone problens that the water- 20 absorbent
resins discolor into yellow even imedi ately after the preparation

dependi ng upon the r?R tion processes, or that the resins are likely to
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a water-absorbent resin having no discoloration immediately after the

preparation, and having excellent discoloration resistance, which can be suitably
10 used as an absorbent article of hygienic materials such as paper diapers and

sanitary napkins.

BACKGROUND ART

Water-absorbent resins have been widely used as absorbent articles for
15 hygienic materials such as paper diapers and sanitary napkins, utilizing the
feature that a water-based liquid, for instance, a body fluid such as human urine,
blood or sweat is quickly absorbed in a large amount, so that the liquid once
absorbed is not released even under a load.
Conventional water-absorbent resins have some problems that the water-
20 absorbent resins discolor into yellow even immediately after the preparation
depending upon the preparation processes, or that the resins are likely to discolor
into yellow, brown or the like by an external factor such as heat or humidity
when the resins are allowed to stand even if the resins are white immediately
after the preparation. In the field of the above-mentioned hygienic materials

25 such as paper diapers, when a water-absorbent resin discolors in the absorbent



2 article, the commercial value as an absorbent article is drastically
“lowered. Therefore, under severe high-tenperature, high-hunmdity

envi ronnment such as storehouse in the sumrer tinme, it has been desired

st hat a water-absorbent resin does not d scol or when the water-absorbent
resin or absorbent article is subjected 5 to storage for a |long period of
time. As water-absorbent resins having an effect of preventing

di scoloration, there have been known, for instance, a hj wat er - absor bent
pol yner  cditbelsi lhed-‘r‘i’mlﬁewlc‘@?‘é\ena%ﬂlb&‘Pﬁ%b?fﬂ@éb%rlﬁ gra&&‘l"gilgg‘?w%l?ﬁd or a salt
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10 86251); an absorbent composition comprising an acidic water-swellable
crosslinked polymer, a basic water-swellable crosslinked polymer, a
discoloration preventive and/or an antioxidant and/or a boron-containing
compound (Japanese Patent Laid-Open No. 2000-230129); an absorbent
composition comprising a water-absorbent resin, and an organic carboxylic acid
15 and/or a salt thereof (Japanese Patent Laid-Open No. 2000-327926) and the like.
However, the above compositions do not exhibit a sufficiently satisfactory effect
of preventing discoloration when subjected to high-temperature, high-humidity
storage for a long period of time.
Accordingly, an object of the present invention is to provide a water-
20 absorbent resin having no discoloration immediately after the preparation, and
having suppressed discoloration even when subjected to a room temperature
storage or even to a high-temperature, high-humidity storage for a long period of
time.

These and other objects of the present invention will be apparent from the

25 following description.



,These and other objects of the present invention will be apparent fromthe
25 follow ng description. 3 DI SCLOSURE OF | NVENTI ON Concretely, the present
invention relates to: [1] a process for preparing a water-absorbent resin

smade froman 5 ct, P -unsaturated carbox¥ylic acid as an essential nononer
characterized in that the process conprises allowng a netal chelating

agent to be present at any step in the process in an anount of 0.001 to 6
parts by weight, based on 100 parts by weight of the a, p-unsaturated
carboxylic acid; and adding a reducing agent or an oxidizing agent thereto

in an anmount of 0.001 to 6 parts by weight, based on 10 100 parts by wei ght
of the a, p-WﬁﬁXﬁMi d before initiation of drying and/or
during drying of a gel ated product containing a water-absorbent resin

obt ai ned by pol yaen¢rgtely,dhe presenbinygpten £6JaE 4 nt resin obt ai nabl e by the
process of the above [1%, wherein the water-absorbent resin has Yell ow

I ndex of 1A1¢r |@pEocess fasprepariig sy atersabsgrogns fesinmadeLEOMAR 9006 rel ati ve
hum dity for 20 days;é%£3] an absqrbent conprising a water-absaorbent resin
obt ai fied byofhensateateskcarbpxylifeacdd @y anessentia Hl%omf-‘dvrcvgﬁmcﬁf&zeﬁi IBéB?t [4] an
absorbent article conprising the absorbent of the above 13}: wherein the
absor bent i thelpspeess compsises allpyings pstaedsiatingagent thbe RIGSERYLAANYRIER neabl e
20 sheet; and [51 a nethod for preventing discol oration qf

wat er - absoripdhe precash inapamaung af 81000 § pAtsRY el ’WB&QQQP% BYas an

essential nononer, wherein the .. . .
weight of the a,B-unsaturated carboxylic acid; and adding a reducing agent or an

oxidizing agent thereto in an amount of 0.001 to 6 parts by weight, based on
10 100 parts by weight of the o, B-unsaturated carboxylic acid before initiation of
drying and/or during drying of a gelated product containing a water-absorbent
resin obtained by polymerization;
[2] a water-absorbent resin obtainable by the process of the above [1],
wherein the water-absorbent resin has Yellow Index of 12 or less, after allowing
15 to stand at 50°C and 90% relative humidity for 20 days;
[3] an absorbent comprising a water-absorbent resin obtained by the process
of the above [1], and a hydrophilic fiber;
[4] anabsorbent article comprising the absorbent of the above [3], wherein
the absorbent is kept between a liquid-permeable sheet and a liquid-impermeable
20 sheet; and
[5]  amethod for preventing discoloration of a water-absorbent resin made
from an o,B-unsaturated carboxylic acid as an essential monomer, wherein the
method comprises preparing the water-absorbent resin by a process comprising

allowing a metal chelating agent to be present at any stage in the process in an

25 amount of 0.001 to 6 parts by weight, based on 100 parts by weight of the o,p-




,Method conprises preparing the water-absorbent resin by a process
conprising allowng a netal chelating agent to be present at any stage in
the process in an 25 amount of 0.001 to 6 parts by weight, based on 100
sparts by weight of the ct,p unsaturated £€arboxylic acid; and adding a
reduci ng agent or an oxidizing agent thereto in an anount of 0.001 to 6
parts by weight, based on 100 parts by weight of the (x, p-unsaturated
carboxylic acid before initiation of drying and/or during .drying of a
gel at ed pr omsaturatedicarbaxydicaciditaad-adding peaducingagendor an pxidigingsagent
pol yneri zation. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The process for
preparing dhergtein amamoyahef 888 o Srpartsdypveighhibasad ontliGfpartsday weightt ur e
in that a water-absorbent resin having no discoloration imediately 10
after the mfdhecafiussatusatad gasboxylis apiskkefercdiniiation of dryingard/enduriag
subjected to a roomtenperature storage or even to a high-tenperature,
hi gh- humi didryingsefor gelatedprodustusogigiaingatiwatertabsarbenhrasil pblamadly by a
process conprising _allowing a netal chelating agent to be present at any
step Fn t h@oly®eezatioth an armpunt of 0.001 to 6 parts by weight, based on
100 parts by weight of the a,p 15 unsaturated carboxylic acid; and adding
reduci ng agent or an oxidizing agent thereto in an anount of 0.001 to 6
parts by wei ght, bas on 100 parts by weight _of the a,p-unsaturated
car boxyl i c BESH MG QR {CARBonING QUL MENEIONG  drying of a
gel ated product containing a water-absorbent resin,ob%ained by . .
pol yneri zati on. THOPRsesOr ReeBATNG & Walcsrabsatbeatirasyt of the Rissit IBY-S I nt
resin, representative preparation processes such as reversed phase
suspensi on hasd@ fgatire mthasa vn@@haeﬁoagwtdaﬂedwl%m IssalosatigEnmediatgly
net hod are usabl e . . ) . )

10 after the preparation, and having suppressed discoloration even when subjected

to a room temperature storage or even to a high-temperature, high-humidity
storage for a long period of time can be prepared by a process comprising
allowing a metal chelating agent to be present at any step in the process in an
amount of 0.001 to 6 parts by weight, based on 100 parts by weight of the a,p-

15 unsaturated carboxylic acid; and adding a reducing agent or an oxidizing agent
thereto in an amount of 0.001 to 6 parts by weight, based on 100 parts by weight
of the a,B-unsaturated carboxylic acid before initiation of drying and/or during
drying of a gelated product containing a water-absorbent resin obtained by
polymerization.

20 As the polymerization method for the water-absorbent resin,
representative preparation processes such as reversed phase suspension
polymerization method and aqueous solution polymerization method are usable
without being limited thereto. The water-absorbent resin can be prepared by
drying the water-absorbent resin obtained by the above-mentioned

25 polymerization method, and removing water and an organic solvent.




w thout being limted thereto. The water-absorbent resin can be prepared by
*drying the water-absorbent resin obtained by the above-nentioned 25
pol ynmeri zati on met hod, and renoving water and an organic solvent. 5 At any
sStep of preparing a water-absorbent resiimh, the nethod of allowng a netal
chel ating agent to be present includes (i) a nethod of adding the above-
menti oned chel ating agent to an aqueous sol ution of the nononer conpri sing
an u, 3-unsaturated carboxylic acid before the polynerization; Sii) a
net hod of 5 addiAannstepiodpeepasng owsterabsodenhrgsiydhg mephed of allowing a
mater-containingbﬁeLated product after the polynerization; (iii) a method
of addi ng tmetahphslatingagentriede pressnbinchydesdiha meghod obadding ko abevr- resin
during drying; (iv) a method of powder-blending the above-nentioned
chel ati ng doemiongidchelating agens fs o p@yrous SEHItIPNA% the MAPRATAGE CQPTISINgehod of
addi ng the above-nenti oned chel ati ng agent to 10 a water-absorbent resin
di spersed imPamsatuyatedccashrxpdictacidihefone the pelymedaizatiemoyi) agnethedsefi vent from
the m xture; and the like. |t is preferable that the enbodi nent of adding a
net al 5 chel adding dgabovesnentinpedehelatimgragent ko 2 yatermgansgining gelateshbodi nent
of adding a solution prepared by dissolving a |iquid or powder netal
chel ati ng dyeductiaites tﬁﬁlaelcymﬂrmaapgbﬁlu)mm@h@%Oﬁ.sd%@g\m aboveymeationgdodi ment
of adding a fine powder of a netal chelating agent in _a powdery state, in
order that chelatingtagent iea Matergahsgehent resimgrogaseviag) (iv) aimghed@d in t he
wat er - absorbent resin. Here, the particle size of the fine netal G chelating
agent powddowderilendiagithe abaye-nentignedehelating agentayith anyater-absorbent by
wei ght of the entire particles have particle sizes of 100 mor |ess, from
the 20 vi edpynmfter daying; 63 methodnfjaddingthe ahovgraertined chelaling agentiton i s

I n when
obt alOed aewater-absorbent resin dispersed in an organic solvent, and heating and

removing the solvent from the mixture; and the like.

It is preferable that the embodiment of adding a metal chelating agent is,
but not particularly limited to, an embodiment of adding a solution prepared by
dissolving a liquid or powder metal chelating agent in a hydrophilic solvent such

15 as water, or an embodiment of adding a fine powder of a metal chelating agent in
a powdery state, in order that the metal chelating agent is homogeneously
dispersed in the water-absorbent resin. Here, the particle size of the fine metal
chelating agent powder is not particularly limited. It is preferable that 80% by
weight of the entire particles have particle sizes of 100 pum or less, from the

20 viewpoint that a satisfactory effect of preventing discoloration is obtained when
the amount of coarse grain porttons is smaller.

The metal chelating agent usable in the present invention includes
phosphoric acid-based metal chelating agents such as pyrophosphoric acid and
tripolyphosphoric acid, and salts thereof; carboxylic acid-based metal chelating

25 agents such as citric acid, tartaric acid and phthalic acid, and salts thereof;




_the amount of coarse grain portions is smaller. The netal chel ating agent
“usable in the present invention includes phosphoric acid-based netal

chel ati ng agents such as pyrophosphoric acid and tripolyphosphoric acid,
sand salts thereof; carboxylic acid-based® nmetal chelating 25 agents such as
citric acid, tartaric acid and phthalic acid, and salts thereof; 6

am nocar boxyl i c aci d-based netal chel ating agents such as i m nodi acetic
acid, hydroxyethylin nodiacetic acid, nitrilotriacetic acid, . )

nitril otri grspeearbexylic acid-hased metd nhshating:agentssuehias imdnediacetic acid,

di et hyl enetri am nepentaacetic acjd,, triethyl enetetram nehexaacetjc acid,
trans- 1, hydrogyeHudimingdiscgte neids aleilatriaceficagid, nitrilotripropionic acid,

N, N- bi s( 2- hydr oxyet hyl ) gl yci ne, di am ngopropangl tetraacetic, acid,

et hyl enedi gthylerfidiampedpiraacgs acidy diethylorstHamipenentaacalie afidleet i ¢ aci d,

gl ycol ether diam netetraacetic acid, di am nopropanetetraacetic acid,

N, N - bi s( 2iméthylengtesraningbexagceticasid nirats- h2ndiagiiseetclehexapetetraagptic

1, 6- hexamet hyl enedi ami ne-N, N, N , N -tetraacetic acid, and salts thereof; and
the 19 |i kecidaRbNgbisthydimysinbelycingidiaminoptopanolictranestia 3Gid: agent s,

am nocar boxyl i ¢ aci d-based petal chel ating agents and salts thereof are

pr ef er abl y ethsdenediaminedipropianipacis; hwrw@th@?@métawmﬁsm%ﬁpwg glycol

di scoloratign. _ Especially,, diethylenetrianinepentaacg;ic aci d,

triethyl enéther digminetetrangete aeid, di@mynopropanetetraacetic acid,

trans-1, 2-di ani.n et hyl enedi am netetraacetic 15

acid, tri pé‘{,9{5rhsg(%ﬁblf&gg§€$§yﬁt§ﬁ3?%§ﬂtdk§n%%iﬁa&dweﬂ%wé, ARG f erably used.
o 6" par t s 1y T ethy GreaRiaBTY. V- Nor ctebisacets S gaesally hgeghandiee
PLeT 02 ke Rmong them, pRosphoric acid-babed metal chelating ageris, ' ° Y e 9t of
aminocarboxylic acid-based metal chelating agents and salts thereof are
preferably used, from the viewpoint of the effect of preventing discoloration.
Especially, diethylenetriaminepentaacetic acid, triethylenetetraminehexaacetic
acid, trans-1,2-diaminocyclohexanetetraacetic acid, ethylenediaminetetraacetic
15 acid, tripolyphosphoric acid, and salts thereof are more preferably used.
The amount of the above-mentioned metal chelating agent used is from
0.001 to 6 parts by weight, preferably from 0.005 to 3 parts by weight, more
preferably from 0.01 to 2 parts by weight, based on 100 parts by weight of the
a,B-unsaturated carboxylic acid. When the amount of the metal chelating agent
20 used is 0.001 parts by weight or more, a satisfactory effect for preventing
discoloration can be obtained. Also, when the amount of the metal chelating
agent used is 6 parts by weight or less, the effect corresponding to the amount

used is obtained, and is economically advantageous.

It is preferable that the method of adding a reducing agent or an oxidizing

25 agent is a method of adding the reducing agent or the oxidizing agent before




., p-unsaturated carboxylic acid. \Wen the amount of the netal chel ating
agent 20 used is 0.001 parts by weight or nore, a satisfactory effect for
preventing discoloration can be obtained. Al so, when the anmount of the
shetal chelating agent used is 6 parts By weight or |ess, the effect
corresponding to the anount wused is obtained, and is economcally
advantageous. It is preferable that the nethod of adding a reduci ng agent
or an oxidizing 25 agent is a nmethod of adding the reducing,agent or the
oxi di zi ng dpuistioperfalping and/es duningdoying pf p ggladedipendugticomainang prvater- a

gel ated product containing a water- absorbent resin obtained b¥ t he

pol yner i zatabsarbent essin pbtaynes i thetpalpmerization, fromp dbe viesvpaint that Bicepar at i on
steps are sinplified. It is preferable that the enbodi nent of adding the
reduci ng aguncedures ietheprerargtion sgpagessimplifiadoned above is, but not
particularly limted to, an  enbodinment of addi.ng a sol ufion prepared by

di ssol ving a | i dtispistergbledbat he emnbadimgat %acgbéﬁtth%wd&ﬁm&xq&ﬁni Pﬁg’leagent in
a hydrophilic solvent such as water, or an enbodi mint_ of adding a fine
powdef of H%idiging agend geentiosed ahovs jsi Pyt pet pasteelarly limitedtgiany state, in
order that the reducing agent or the oxidizing agent i,s 10 honogenepusly

di spersed iembodimeat of addiagasohtionpreparedpydisselvang a liguideRewder &fRi ti on
of the metal chelating agent, and the .reducjng .agent or the oxidizing agent
i s not par tredusing ageny on acexiding agenyda adudrophilig sabent pych as waterp@l gy pe
added sinmul tanequsly. A nethod of adding a , reduci ng agent qr., an oxi di zi ng
agent and tW@HW{Oﬁa@@WQ afpgpawdenel arqdygingsa RE AN OXHHZHBALENEID | e

fromthe aspect of the effect of preventing discqloratjon. The reducing
agent usabl&Pewdenyestafeetiicprder Hiak the @Hum&%&eg%ﬁwfqm Ing agent 1s

10 homogeneously dispersed in the water-absorbent resin.

In addition, the order of addition of the metal chelating agent and the
reducing agent or the oxidizing agent is not particularly limited. Either one can
be added first, or they may be added simultaneously. A method of adding a
reducing agent or an oxidizing agent and thereafter adding a metal chelating

15 agent is more preferable from the aspect of the effect of preventing discoloration.

The reducing agent usable in the present invention includes sulfites such
as sodium sulfite, potassium sulfite, calcium sulfite, zinc sulfite, and ammonium
sulfite; hydrogensulfites such as sodium hydrogensulfite, potassium
hydrogensulfite, calcium hydrogensulfite, and ammonium hydrogensulfite;

20 pyrosulfites such as sodium pyrosulfite, potassium pyrosulfite, and ammonium
pyrosulfite; dithionites such as sodium dithionite, potassium dithionite,
ammonium dithionite, calcium dithionite, and zinc dithionite; trithionates such as
potassium trithionate and sodium trithionate; tetrathionates such as potassium

tetrathionate and sodium tetrathionate; thiosulfates such as sodium thiosulfate,

25 potassium thiosulfate, and ammonium thiosulfate; nitrites such as sodium nitrite,




,as sodiumsulfite, potassiumsulfite, calciumsulfite, zinc sulfite, and
ammoni um sul fite; hydrogensul fites such as sodi um hydrogensulfite,
pot assi um hydrogensul fite, cal cium hydrogensul fite, and amoni um
<hydrogensul fite; 20 pyrosulfites such a$ sodi um pyrosul fite, potassium
pyrosul fite, and anmmonium pyrosulfite; dithionites such as sodi um
dithionite, potassiumdithionite, ammoniumdithionite, calciumdithionite,
and zinc dithionite; trithionates such as  potassjumfrithionate and sodi um

trithi onat @otassiumamiridenadeium ritritgsanhzine Hitie; ansk thgdikeo Amengihemodi um
tetrathionate; thiosulfates such as_sodiumthjosul fate, .25 potassi ym

t hi osul f at sulfites, bydrogenswiites.qrurpsulfites, and dithionites are prefergble, andsodivm g
potassiumnitrite, calciumnitrite, and zinc nitrite; and the like. Anong
them sul fsulfite, sodiumoydregensultile, ppiasyym I?Yfpé%l,f“%rr?&dcﬁoaﬁ-l% thiQnite are
preferable, and sodium sulfite, sodium hydrogensulfite, potassium
pyrosul fi t anogrprefesablyrisedt hionite are nore preferably used. 5 The

oxi di zi ng agent usable in the present jnvention inglude hl orites such as
sodi ufn chl ori t e; The/peidiring ey usabls laéfv‘s BERSERS IRy BRI H@lﬂf&s Cg'i?fé% iSH%l

hypochl orite, and cal ci um hypochlorite; pergoxi des such.as hydtogen
peroxi de, as@@ninm shlaiteghyposdlaries sueihas sdive, Wﬁg’é}tﬁrrﬁ%éﬁ%‘ﬁﬂganate,

sodi um peroxoborate, benzoyl peroxide, and |auro rgxi de; and ,the |iKke.
Ao 10" epochlpaiteged e REsacsioriet Briamdpscoch a8 BRrages RO e
reduci ng agent or the oxidizing agent, nenti oned above gsed is 0.001 to 6

parts by weiOgHim PSF@¥ide ptIssiyia pe ’@@‘3 RQSASFILM, PEEMANEqfale; KedIumy o .
Phe o, 10- rrsaoRptaral bare et 1 woyARGHOG AnAAEe fist ABgent or
the 10 them, hydrogen peroxide is preferably used.

The amount of the reducing agent or the oxidizing agent mentioned above
used is 0.001 to 6 parts by weight, preferably from 0.005 to 3 parts by weight,
more preferably from 0.01 to 2 parts by weight, based on 100 parts by weight of
the a,B-unsaturated carboxylic acid. The amount of the reducing agent or the

15 oxidizing agent used is 0.001 parts by weight or more, from the viewpoint of
obtaining a water-absorbent resin having little discoloration even immediately
after the preparation. In addition, the amount of the reducing agent or the
oxidizing agent used is 6 parts by weight or less, from the viewpoint of obtaining
the effect corresponding to the amount used, thereby being economically

20 advantageous.

In the process of the present invention, the combination of the reducing
agent or the oxidizing agent with the metal chelating agent to be added is not
particularly limited. The combination of a sulfite, a hydrogensulfite, a

pyrosuifite, a dithionite or a peroxide with a phosphoric acid-based metal

25 chelating agent and/or an aminocarboxylic acid-based metal chelating agent is



.15 oxidizing agent used is 0.001 parts by weight or nore, fromthe

“vi ewpoi nt of obtaining a water-absorbent resin having little discoloration
even imredi ately after the preparation. In addition, the anmount of the
<reduci ng agent or the oxidizing agent Used is 6 parts by weight or |ess,
fromthe viewoint of obtaining the effect corresponding to the anount
used, thereby being economi cally 20 advantageous. In the process of the
present invention, the conhinatjon_of the reducin agent or_ the iﬁidizing

agent wi t h RIBEETRIEoiTORWBIEHIFWROMG Of PDIadNIRS 2 Waer-aPsorhERt resin havang Aitilg
G U hi oni t ¢ GICOOREPBEVER ITIGiarepheib B PETAA U 20PN at i ng
agent and/ oy, an ami nocar boxyli ¢, aci d-based netal chelating agent is 9
pref er abl e,disGAbR5a{i0R GYFBWERAMIUDIRCIEhI? FRGTR t%znﬁa@éurﬂé&r@ggeﬁgvmq A having
Suppr ossed THBH-SEBPBRMIES BB BHT G QUBF Got & UOREPGH IO B M/ ARANGABoD: of age
HRUALE SR TG R N
o D b3 s o SR b i ™
di et hyl enet i am nepentaacetjc¢ acid, .trjethyl enetetram nehexaacetic acid,
trans- 1, >-the SRRHREQRY SHEOk e dlensuiaminepg fageetiq #)fenedi ani net et raacet i c
o nat | onGCBR RGP KA6EDF S8 ARt 1 GRONORSF OB FRSE T caci ane
renber sel ot ed |0 L 0 oD, NSt ol |00 08 hosbror A S AT TgRgn aaceti c
10 are more preferable, and combinations of sodium sulfite or sodium
hydrogensulfite with at least one member selected from the group consisting of
diethylenetriaminepentaacetic acid, triecthylenetetraminehexaacetic acid,
trans-1,2-diaminocyclohexanetetraacetic acid, and salts thereof are even more
preferable.
15 Therefore, according to the present invention, there is provided a method
for preventing discoloration of a water-absorbent resin made from an o,-
unsaturated carboxylic acid as an essential monomer, wherein the method
comprises preparing the water-absorbent resin by a process comprising allowing
a metal chelating agent to be present at any step in the process in an amount of
20 0.001 to 6 parts by weight, based on 100 parts by weight of the o,f-unsaturated
carboxylic acid; and adding a reducing agent or an oxidizing agent thereto in an
amount of 0.001 to 6 parts by weight, based on 100 parts by weight of the

o,B-unsaturated carboxylic acid before initiation of drying and/or during drying

of a gelated product containing a water-absorbent resin obtained by

25 polymerization.




trans-1, 2-di am nocycl ohexanet etraacetic acid, and salts thereof are even
‘more preferable. 15 Therefore, according to the present invention, there
is provided a nmethod for preventing discoloration of a water-absorbent
:resin made froman a,-- unsaturated carboxylic acid as an essenti al
nononer, wherein the method conprises preparing the water-absorbent resin
by a process conprising allowing a netal chelating agent to be present at
any step in the process in an amount of 20 0.001 to 6 parts by _ weight,
based on 100 parlf gase pfaghtterabsarbent resingbiained by aprocessrOmPriEngci d; and
addi ng a reduci ng agent or an oxidizing agent theretg in an anpount of
0.001 to 6 agdingsa mdugingdgent 9ada dxidizingngsat witheyt addipga metal ghelating

a, 3-unsaturated carboxylic acid before initiation of_ drying and/or during
drying of asegwétutedYgﬁwdadelwﬁﬁ&mﬂtﬁg aftepshepreppesiondsdovesthancgeasened by
25 polynerization. 10 | n a case of a water-absorbent resin obtained by a
process corfhargithgyredyginengent pethscordiziggagensds apt aldedi Magnwhidet wi t hout
adding a netal chelating _agent,, while Yehl ow I ndex inmmedi ately after the
prepa? ati ont gllow dudax efsiicha reabeincigasesewithdhe Béﬁﬁégﬁef&%‘%t I8PM he oxi di zi ng
agent is not added. Meanwhil e, el l ow I ndex of such_.a resin increases
with the pdemAgAtEE arilARregyer B@%fﬁlgtﬁmaﬁrame&gmﬁ#% copditipns,

hi gh-tenperature high-humdity conditions, which is the sapg as in the
case wher e WiHEh isHESamy ByilHIc sase whewxthg reduping aaent orjthe pyidiziaggagenton t he
ot her hand, the water-absorbent resjn obtained by the rrocess of the
present i ni&Ret afede PR the o eaémdighﬁwt@sagv%éwn BPP%IPFdl@y 88 di zi ng

agent and a netal chel ating agent has very |.aow Yell ow, | ndex
process of the present inveéntion comprising adding a reducing agent or an

10 oxidizing agent and a metal chelating agent has very low Yellow Index
immediately after the preparation, and a subsequent increase in Yellow Index
with the passage of time is remarkably suppressed.

The water-absorbent resin made from an «,-unsaturated carboxylic acid
as an essential monomer prepared in the present invention includes crosslinked

15 products of acrylate polymers, crosslinked products of hydrolysates of
starch-acrylate graft copolymers, crosslinked products of vinyl alcohol-acrylate
copolymers, crosslinked products of maleic anhydride-grafted polyvinyl alcohol,
crosslinked isobutylene-maleic anhydride copolymers, partially neutralized
crosslinked products of polyacrylic acid, saponified products of vinyl acetate-

20 acrylic ester copolymers, and the like. Among them, preferable are the
crosslinked products of acrylate polymers which are capable of absorbing a large
amount of water and retaining absorbed water in the molecule even when a
certain load is applied.

The a,B-unsaturated carboxylic acid includes, for instance, acrylic acid,

25 methacrylic acid, maleic acid, maleic anhydride, fumaric acid and the like.




imrediately after the preparation, and a subsequent increase in Yell ow
“‘Index with the passage of time is remarkably suppressed. The

wat er - absorbent resin made froman a, P-unsaturated carboxylic acid as an
sessential nononer prepared in the presedil i nvention includes crosslinked
15 products of acrylate polymers, crosslinked products of hydrol ysates of
starch-acryl ate graft copol yners, crosslinked products of vinyl

al cohol -acryl ate copolyners, crosslinked products of naleic

anhydr i de- gFkdseean bsluseil mjeneaprcioradimixture of $wp o @aoredands. yTheie- mal ei ¢
anhydride copolyners, partially neutralized crosslinked products of

pol yacryl i coBeinbatwatedniarbexylir aid may bsf partially nguralizesd withaeralkals meataler
copolyners, and the like. Anong them preferable are the crosslinked
product s ofordbe iket andespesially agnykinacidemethagpylic agidatrybamplkglianetal salt
amount of water and retaining absorbed water in the _ nol ecule even when a
certain | odheteofamshiasgodinme oa pomssingnangrpiekegatdyrusestyl i ¢ aci d i ncl udes, for
i nstance, acrylic acid, 25 nmethacrylic acid, maleic acid, maleic

anhydbi de, funarThe akove-meationed pifknsaturagibearbexylipacidgudy B one or in

adm xture of two or nore kinds. The a, 13-unsat urated carboxylic acid may
be parti al |sopetymerzed withather monamees 3s epsasion dgmands. (GIRer mgramespeci al | v
acrylic acid, nmethacrylic acid, .and an alkali netal salt thereof, such as
sodi um or pochde; faninstanes, spaieme.\hydsephilic gronp-sp@iaELRL MONGARRSS such as

a, 13-unsaturated carboxylic acid may be copolgner;zed wi th ather noner s

as occasi or(mrthiasedamadé Ei(meshiasets” means (ageyl-T and |'methaced-;” hsreipatter
1 ot 1) acrapPectec it saielyN-subBu o ERHAROR ami0e By FAFTERY
10 (meth)acrylate, 2-hydroxypropyl (meth)acrylate, methoxypolyethylene glycol
(meth)acrylate, and polyethylene glycol (meth)acrylate; unsaturated amino
group-containing monomers such as N,N-dimethylaminoethyl (meth)acrylate,
N,N-dimethylaminopropyl (meth)acrylate, N,N-dimethylaminopropyl
(meth)acrylamide; sulfonic acid-based monomers such as vinylsulfonic acid,
15 styrenesulfonic acid, 2-(meth)acrylamide-2-methylpropanesulfonic acid,
2-(meth)acryloylethanesulfonic acid and salts thereof; and the like.

The polymerization method of the water-absorbent resin according to the
reversed phase suspension polymerization method will be exemplified
hereinbelow.

20 In the reversed phase suspension polymerization method, the
polymerization is carried out by using, for instance, a polymerization initiator in
a state that an aqueous solution of the monomers is dispersed in an organic

solvent in the presence of at least one of the surfactants and the polymeric

protective colloids.

25 It is preferable that the concentration of the monomers in the above-




.referred to the sane], N-substituted (neth)acrylam de, 2-hydroxyethyl 10
(meth)acryl ate, 2-hydroxypropyl (neth)acrylate, nethoxypol yethyl ene gl ycol
(meth)acrylate, and pol yethylene glycol (neth)acrylate; unsaturated am no
=gr oup- cont ai ni ng nononers such as N, N-dlZet hyl am noet hyl (meth)acryl ate,

N, N- di met hyl ami nopropyl (neth)acrylate, N, N-di nethyl am nopropyl

(met h)acryl am de; sul fonic aci d-based nononers such as vinylsulfonic acid,
15 styrenesul fonic¢ acid, 2-(neth)acryl am de-2-net opanesul foni ¢ aci d,
2- (et h) ac MEIANSAIRINEQY $QJRtien aiﬂw HAROWSTS s ff%%&fe DYIKHERAIO 11 ko. The
pol yneri zati on nethod of fhe water-absorbent resi.n according to.the

Fever sed. pRAREAEA SBBAIENION | P A iaih (oA avBniPPFd Baucas soltiaraet

her ei nbel ow. 20 In the rever hase suspensi ol yneri.zatj.on nmethod, the
pol yner i zathomanemess maéﬁveoe@deaglﬁ@icﬁg,r mig b6 sdedhiadividleg artiaRs Fheon
initiator in,_ a state that an aqueous solution of the nononers is dispersed
in an or gaMOYMEUZAM IARUQIRe presence of at | east one of the surfactants

Concentrati on. of herbasrBRRanapreRblcob: I RBHEIGERHR ut  on of
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and xylene; and the like. Among them, n-heptane and cyclohexane are
10 preferably used.
The amount of the organic solvent used is preferably from 50 to 600 parts
by weight, more preferably from 100 to 550 parts by weight, based on 100 parts
by weight of the total amount of the monomers, from the viewpoints of removing
heat of polymerization, thereby making it easy to control the polymerization
15 temperature.
The above-mentioned surfactant includes nonionic surfactants such as
sorbitan fatty acid esters, monoglycerol fatty acid esters, polyglycerol fatty acid
esters, sucrose fatty acid esters, polyoxyethylene hydrogenated castor oil,
polyoxyethylene laurate hydrogenated castor oil, polyoxyethylene triisostearate
20 hydrogenated castor oil, polyoxyethylene alkylphenyl ethers, polyoxyethylene
lauryl ethers, and polyoxyethylene hexyldecyl ethers.
The above-mentioned polymeric protective colloid includes ethyl
cellulose, hydroxyethyi cellulose, polyethylene oxide, polyethylene modified

with maleic anhydride, polybutadiene modified with maleic anhydride, ethylene-

25 propylene-diene terpolymers modified with maleic anhydride, and the like.




hydrocarbon sol vents such as cycl opentane, nethylcycl opentane, cycl ohexane,
and net hyl cycl ohexane; aromati c hydrocarbon sol vents such as benzene,
toluene and xylene; and the like. Arong them n-heptane and cycl ohexane
:are 10 preferably used. The anpbunt of tHA8 organic solvent used is
preferably from50 to 600 parts by weight, nore preferably from 100 to 550
parts by weight, based on 100 parts by weight of the total anpbunt of the
nononmers, fromthe viewpoints of renovin heat of pol ri zation, thereby
meking it easy tBhesgmonmnic garfpetpyisand 2olYBar RIPIERiNS mayhe used
above-nmentioned surfactant includes nonionic surfactants such as sorbitan
fatty aci d ingdaistureeh &y eneie kibds.y acid esters, polyglycerol fatty acid
esters, sucrose fatty acid esters, polyoxyethyl ene hydrogenated castor oil,
pol yoxyet hyl ene Thaunenienissnrbgtand pad/os dhg pelysiaric rgfaﬁéyféwépﬂm e
triisostearate 20 hydrogenated castor oi|, pol yoxyet&yl ene ﬂ‘kélfhenyl
ethers, polmentjernadabaye canderyseddogeiher with an3gms suHAGIaBh T Re 2p10RL v |

et hers. The above-nentioned paol yneric protective c?l | i d includes. et hyl

cel | upose, Suylactanydadlydescsalts of Satsy 3%Fﬁkh§%¥@°§% “@ét‘ﬂ?ﬁ e

feRateh
nodified wth malejc anhydride | ybut adi ene nodified with ej
anhydri de, t@um%ﬂelmysﬂwm%ﬂkymém qtherswl pgo{mm\“aie%nﬁmﬂahsﬁ c
anhydride, and the like. 13 These nonionic surfactants and pol yner
prot ect i ve subiongiegangghe Bkeused in admi xture of two or nore kinds. The

noni oni ¢ surfactant and/or_the polyneri rotective col] oi.ds nti oned
above can be usethg 3GepREet thesy f&ﬁ%/a%f‘%‘ﬁpgtw‘ﬁﬁg‘fsgﬁ&m‘?ﬁgvﬁﬁpgﬁﬁdtcuseﬁ

is preferably from 0.1 to 5 parts by weight, more preferably from 0.2 to 3 parts

10 by weight, based on 100 parts by weight of the total amount of the monomers,
from the viewpoints of having satisfactory dispersion of the aqueous solution of
monomers, obtaining an effect corresponding to the amount used, and being
economically advantageous.

The above-mentioned water-absorbent resin can be prepared in a self-

15 crosslinking reaction without using a crosslinking agent. Also, the resin can be
crosslinked using an internal crosslinking agent having two or more
polymerizable unsaturated groups or two or more reactive groups. The internal
crosslinking agent includes a compound having two or more unsaturated
ethylenic groups in one molecule, such as N,N’-methylenebis(meth)acrylamide,

20 ethylene glycol di(meth)acrylate, diethylene glycol di(meth)acrylate, triethylene
glycol di(meth)acrylate, trimethylolpropane di(meth)acrylate, trimethylolpropane
tri(meth)acrylate, trimethylolpropane di(meth)allyl ether, and triallylamine;
polyglycidyl ethers, such as (poly)ethylene glycol diglycidyl ether and glycerol

triglycidyl ether; halogenated epoxy compounds, such as epichlorohydrin and

25 epibromohydrin; and the like. One or more of these can be used upon




.5 surfactant includes salts of fatty acids, alkylbenzenesulfonates, alKkyl
met hyl taurates, polyoxyethylene al kyl phenyl ether sulfates,

pol yoxyet hyl ene al kyl ether sulfonates and the |like. The anmount of the
:surfactant and/or the polymeric protectil4e colloid used is preferably from
0.1 to 5 parts by weight, nore preferably from0.2 to 3 parts 10 by

wei ght, based on 100 parts by weight of the total anount of the nononers,

fromthe viewpoi nts of hayving satisfactory. di spersion af the agueoys.
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used, and being _econom cally adyant ageous. The above-nenti,oned

wat er - abs opselsratle ghal theaﬁOIBBOBF&E&Y‘@S W9 of mererglyeislyl grUpS RISy react i on
wi t hout using a cr_osg‘léjsnki ng agent. Also, the resin can be crosslinked
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unsat urated groups or two of nore reactjve groups. The internal
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ar ou;i)g 'n one The polymerization initiator includes radical polymerization initiators
such as potassium persulfate, sodium persulfate, ammonium persulfate, benzoyl
peroxide, hydrogen peroxide, 1,1’-azobis(cyclohexane-1-carbonitrile),
2,2’-azobis(2-methyl-butyronitrile), 2,2’-azobisisobutyronitrile,
2,2’-azobis(2-amidinopropane)dihydrochloride, 2-cyano-2-propylazoformamide,

15 dimethyl 2,2’-azobis(2-methylpropionate). The radical polymerization initiator
as mentioned above may be used together with a sulfite or the like as a redox-
system polymerization initiator.

It is desired that the amount of the polymerization initiator used is from

0.005 to 1 mol per 100 mol of the total amount of the above-mentioned

20 monomers, from the viewpoints of shortening the time for the polymerization
reaction, preventing an unreasonable polymerization reaction, and facilitating the
control of the polymerization reaction.

The surfactant and/or the polymeric protective colloid mentioned above is

dissolved in an organic solvent, and the mixture of the above-mentioned aqueous

25 solution of the monomers, the polymerization initiator and the like are added to




mlecule is used as the internal crosslinking agent. The anount of the

I nternal crosslinking agent used is preferably from5 0.001 to 3 parts by
wei ght, nore preferably fromO0.003 to 1 part by weight, even nore
:preferably from0.005 to 0.5 parts by wddght, based on 100 parts by wei ght
of the total amount of the above-nentioned nononers, fromthe viewdoints of
suppressing the water-sol uble nature of the resulting water-absorbent resin
by an appropriate crosslinking, and show ng a satisfactory water

absor bency.the @buve-mentiphed ozganie solusion; khermixtureyis dgatedavhile suingrapdzat i on
initiators such as potassium persul fate, sodium persulfate, ammoni um

per sul f at e, subgactesto Teyersedinhese sHAPEBSiOR Pebymsiization in a water-in-oil system.

1,1' -azobi s(cycl ohexane-|-carbonjtrile), 2,2 L. . .

- azobi s( 2- mEidhigaction jerspenature Of thoabove-meptipaedpplymerizatippireaction differs

2,2' -azobi s(2-am di noprop?qri\é% di hydrochl ori de, 2-c¢yano-2-propyl azof or nram de,
15 di met hyldependingzpsinsthe mﬁtiapwlymartlé'c)uormﬁetlatam%thegappﬁmer%&qd@n
initiator as nentioned above may be used together with a sulfite or the
like &s a rasdbgcopgenteatiopafythe aguepusselytion ohthgmongmess. ’agtiehat t he
anount of the polynerization initiator used is from 0. 005 tzf L ng)d$&per 100
mol of the temipgratareisiretsrablyidram 2Pe tod AT rmareprefgsablyeiram 4470 §hE.,

vi ewpoi nts of shortening the tinpe for the polynerization  reaction,

prevent i ng faemuhe ¥aewpRiBteoiyapidle Progesung ﬂ&mivmﬁzﬂzaﬂamf%mem%& thsg the
control of the polynerization reactiqn., K The syrfactant and/or th ol yneric
prot ect i ve RAUyMrigatiamtimss bgingrspaomically g”é’BF#ﬂ‘E} makigg t ‘F@%fﬂ%als‘gtl l5€nt , and

the m xture of the above-nentioned gi}ueous 25 a}(}l ution O’E‘ht he nonaners,
the pol ynerheatiof seactionteasiebrand neeibly careying oub igdgagtipn 5 The reaction time

10 is usually from 0.5 to 4 hours.

The resulting water-absorbent resin may be subjected to surface-
crosslinking by treating the water-absorbent resin with a crosslinking agent
having two or more functional groups having reactivity with carboxyl groups.
The surface-crosslinking agent includes those capable of reacting with carboxyl

15 groups in the water-absorbent resin, for instance, epoxy compounds such as
(poly)ethylene glycol diglycidyl ether, (poly)propylene glycol diglycidyl ether,
(poly)glycerol polyglycidyl ethers, and glycidol; halogenated epoxy compounds
such as epichlorohydrin, epibromohydrin, a-methylepichlorohydrin; polyhydric
alcohol compounds such as (poly)ethylene glycol, (poly)propylene glycol,

20 (poly)glycerol, diols, pentanediols, hexanediols, trimethylolpropane,
diethanolamine, and triethanolamine; and the like. Among them, the epoxy
compound is more preferably used. These surface-crosslinking agents can be
used alone or in combination of two or more kinds.

The amount of the surface-crosslinking agent used is preferably from 0.01

25 to 5 parts by weight, more preferably from 0.02 to 4 parts by weight, even more




.the above-nentioned organic solution. The mxture is heated while stirring,
and subjected to reversed phase suspension polynerization in a
water-in-oil system The reaction tenperature of the above-nentioned
:pol ymerization reaction differs dependlfig upon the kinds of the
pol yneri zation initiator and the nononers used, 5 or the concentration of
t he aqueous sol ution of the nononers. The reaction tenperature is
preferably from?20 to 110C, nore preferably from40 to 80C, . fromthe
vi ewpoi nt s peeferaiply dram 9:ytoed eaﬁggy Fecigh, ased; %w(bn?ﬂ%hm@ghh@gn e
pol ymeri zation tinme, being economcally favorabl e, nmaking.the removal of
the  heat d&9tal ameupbat theabove-mentioned nongmen LM the wigWRoR!s of QORIBHIE The
reaction time 10 is usua%b% from0.5 to 4 hours. The resultin

a

wat er - abs ospsfactosy gal stgngsh and pyater abgorhsngy, ﬂpéﬁag-waf%wqrﬁ%%gf BE treating

the water-absorbent resin with a crosslinking agent having two or nore
functi onal WAtelaRSOBEAt{gSAeact i vity with carboxyl groups. The

15 groups. i n 1 ha NEREROAR ARG (hEORS-hentned saree cEmsiy KDGHESIA G Such
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crosslinking agent includes the stage of the water-containing gelated product
after the polymerization; the stage of the water-containing particles during
drying; the stage after drying; and the like. Among them, a method comprising
adding the surface-crosslinking agent to a water-absorbent resin dispersed in an
15 organic solvent at the stage of the water-containing gelated product after the
polymerization, and a method comprising spraying with a spray or the like at the
stage of the water-containing particles during drying are preferable.
The embodiment of adding the surface-crosslinking agent is not
particularly limited. In order that the surface-crosslinking agent is
20 homogeneously added to the water-absorbent resin, it is preferable that the
surface-crosslinking agent is dissolved in a hydrophilic solvent such as water
before addition.
The water-absorbent resin can be prepared by drying the water-absorbent

resin obtained by the polymerization method mentioned above, and removing

25 water and an organic solvent therefrom. The resulting water-absorbent resin may




.25 to 5 parts by weight, nore preferably from0.02 to 4 parts by weight,
even nore 16 preferably fromO0.03 to 3 parts by weight, based on 100 parts
by weight of the total anount of the above-nentioned nononer, fromthe
:vi ewpoi nts of obtaining satisfactory gdf strength and water absorbency
during water absorption of the water-absorbent resin. 5 The nethod of
addi ng t he above-nenti oned surface-crosslinking agent is not particularly
limted. The nethod includes, for instance, a nmethod conprising adding the
above- nent iberdassified with devasrithe likg as gerasiondemandsr - absorbent resin
di spersed in an organic solvent; a method conprising sprayi ngle;pe above-
ment i oned surf ad8-aceaseavhaikthgyresybing weatcrahparBpoLIssiy 15dsed i e tafm ¢f 5
spray or 10 the like while stirring; and the ljke. T i.m.ng qf the
addi ti on f @n atserkant pad an absexbent aikicky ‘&‘d@m I‘F"ﬁ%‘l‘ﬁ@é ef*h’é%?éﬁ e the
wat er - cont ai ni ng gel ated product, after th | ynerization; {he stage of
the wat er - cooreaprstergblyalQ prless afier iﬂ'r‘F'gwaEPrrsﬁ%ﬁgf%%h@SE’c ggaépoach{e}o ’H?@/‘?ﬁb; and
the Iike. Among them a method conpri Zi nﬁb add;ﬁ? t he sur a%gﬁcrossl i nki ng
agent5to a MECoundgsadiifenelative hamidyp dosadays. Furikermare,fine AIFIRBGE at t he
stage of the water-containin el at ed prqduct aftfr Bhe %glpy@ri 7[at'on,
and a met hdtweemYietiomgIndex 4fithg Waterrabso fesyh aipbeing & 8 St ge of
t he wat er-contai nin articles durj rying are er abl e. e enbodi nent
of adding taﬁé%@rurggéBe%sféwwhlﬁgldg\g'e&ﬁﬂsg%@ﬂd%“ﬁ[%gﬁﬁ% ?/‘T{f‘icrﬁ’?‘éﬁr. I'n
order that the surfage-crossljnki ent |s 20,.h neously added to the
wat er - absoraSSATbens SFN betore eb"rgéflg’r%ﬁﬂcﬁa %t'ﬁ‘?i{ 1stg{gfer€fﬂng %reel?"é?’dﬁg{ei nking
agent 1s dl;rggelrzgg 1I Qr ﬁas?.qulre(r)g, rQ’(l,lio(iav Tr?c;c\ﬁrx]ltthes l;JJ(r:chsegts in%h%n rft:)t%];sp oa addi ti on.
10 value determined by the measurement method described later.
In the present invention, an absorbent and an absorbent article can be
produced using the water-absorbent resin obtained by the above-mentioned
preparation process. The absorbent comprises a water-absorbent resin and a
hydrophilic fiber. The usable hydrophilic fiber includes cellulose fibers, artificial
15 cellulose fibers and the like, without being particularly limited thereto. The
hydrophilic fiber may contain a synthetic fiber. The proportion of the water-
absorbent resin and the hydrophilic fiber is not particularly limited. In addition,
the constitution of the absorbent includes, for instance, a mixing structure in
which a water-absorbent resin and a hydrophilic fiber are homogeneously
20 blended; a sandwich structure in which a water-absorbent resin is spread between
layered hydrophilic fibers; and the like, without being particularly limited thereto.
The absorbent article can be produced by, for instance, putting the above-
mentioned absorbent between a liquid-permeable sheet and a liquid-impermeable

sheet. The liquid-permeable sheet includes porous sheets or nonwoven fabrics

25 made of polyethylene, polypropylene, or a polyester, and the like, and the liquid-




_The wat er - absorbent resin can be prepared by drying the water-absorbent
‘resin obtained by the pol ymerization method mentioned above, and renoving
25 water and an organic solvent therefrom The resulting water-absorbent
:resin may 17 be classified with sieves dB the |ike as occasi on demands. In
a case where the resulting water-absorbent resin is used in the formof an
absorbent and an absorbent article, Yellow Index is preferably 12 or Iess,
nmore preferably 10 or less, after the water-absorbent resin is allowed to
stand at 5 iBpermadele shegtgoshudes synhetic resin fijms aradeofpejyethpenener nore, the
difference between Yellow Index of the water-absorbent resin after being
al | oned t o pot¥prepytenesg@olyiiayl ddoside and;the likenwithoyt being Jonided theaele. Yel I ow
I ndex of the water- absorbent resin before being allowed to stand is
preferably 2 or Thesaghsoant agidde asiang the waser-aksosbentigesin ofshe presenidex in t he
present invyention refers to a 10 value determ ned by the neasurenent

met hod desdryamdipn ismseferatlys fos ipstancenn hygianie matcrial sueh 85 ppper diaper, an
absorbent artjcle can be, praoduced using the water-absqrbent resin obtained
by the® abowanitenytnapkéror greeptirensedinds pgkisabsprang maaerahior psts withanty

wat er - absorbent resin and a _hydrophilic fiber. The usabl e hydrophilic
fiber incl hgtng panticylaslyelimitgd t re@rtBﬁl@Saﬁhers can b weddor insdanceafer t he

| i ke, w thout bhein part|cularly limted theretq. The  _hydrophilic fiber
may cont ai ﬁﬂﬁeél?l@t%éﬂ"d 1 ¢ngiageringrandoeanisiruction su¢h anpacking matenials; 1006 r esi n
and the hydrophilic fiber is not particularly limted. |Ln addition, the
constituti dFe e&wtaaﬁ%r@@ﬁflalsrﬁémh@éﬁnpf%hsorb?ﬁ%mkeeanm LPAREAMSict ure in
whi ch a water-absorpent resin and a hydrophilic fiber are honoqeneously 20

bl ended:; a hoatieiwnal articlesisyeh as wvagen- tqﬁalam&améw@&tﬂrﬁeﬂﬁ, gekthg like. spr ead

bet ween
10

The present invention will be explained hereinbelow by means of
Examples and Comparative Examples, without intending to limit the present

invention only to these Examples.

15 Example 1

Five-hundred milliliters of n-heptane was added to a 1000-m1 five-necked
cylindrical round bottomed flask equipped with a stirrer, a reflux condenser, a
dropping funnel, a thermometer and a nitrogen gas inlet tube. Thereto was added
0.92 g of sucrose fatty acid ester (surfactant: S-370, manufactured by

20 MITSUBISHI CHEMICAL CORPORATION) having an HLB of 3.0 and

dispersed. The temperature of the dispersion was raised to dissolve the
surfactant, and thereafter cooled to 55°C.

Separately from the above, 92 g of a 80% by weight aqueous solution of

acrylic acid was added to a 500-ml Erlenmeyer flask. Thereto was added

25 dropwise 102.2 g of a 30% by weight aqueous sodium hydroxide solution while




layered hydrophilic fibers; and the like, w thout being particularly
‘limted thereto. The absorbent article can be produced by, for instance,
putting the above nentioned absorbent between a |iquid-perneabl e sheet and
.a liquid-inperneable sheet. The |iquidi$erneabl e sheet includes porous
sheets or nonwoven fabrics 25 made of pol yethyl ene, pol ypropylene, or a
pol yester, and the like, and the liquid 18 inperneabl e sheet incl udes
synthetic resin filns made of polyethyl ene pol ypr opyl ene or po] yvi nyl
chlori de, anternaidy cooding,wp nevializee7 1% by miol eflacmylicackl, togiehparisthyt
article using the water-absorbent resin of the present invention is
pr ef er abl y nefivalizedssanekacryliopeide Fusthes: 302 & ofswaer.db1bgdra di aper, 5
sani tary napkin or incontinence pad; a urine-absorbin% material for pets,
Wit hout  bpolymerizatianuintiator pptessive parsyléate, ansk? 2dag of prespslinkingeeMed,
for instance, for materials for civil engineering and construction such as
packi ng naetylensglycobdiglysidgheiberswees added theietn, 4P BHYesars aQYE oS sgrytpn
absorbents and keeping cool agents; horticultural articles such as
wat er5 r et aiofiamyonemer forl afifse stepdqral ¥metiAdiQthe |i ke. 10 The present invention
w || be expl ai ned hereinbel ow by nmeans of Exanq¥%§ and Conpar at.i ve
Exanpl es, wi t hotthe entisn@meynt of hispqueays sehutionet the menamenlasd Yrst stephese
Exanpl es. 15 Exanple 1 Five-hundred mlliliters of n-heptane was added to a
1000- i f i pelymetigationcyns added sl the shAYEHRANLIONE f¥‘1€a%q{3k§§ GYPPLHCH @H“g
stirrer, a reflux condenser, a dropping funnel, a.ther ter and a
ni trogen gdotiomesk flaskender|stiFrenganehSISpersed: A&mﬁhﬁ “BFméggfﬁ'@éYng‘i‘?W i d
ester (surfactant: S-370, manufactured by . .

sufficiently replaced with nitrogen, the temperature of the mixture was raised,

10 and the polymerization reaction was carried out for 1 hour while keeping its bath
temperature at 70°C. Thereafter, the polymerization slurry was cooled to room
temperature.

Further, 119.1 g of a 80% by weight aqueous solution of acrylic acid was
added to a separate 500-ml Erlenmeyer flask. Thereto was added dropwise

15 132.2 g of a 30% by weight aqueous sodium hydroxide solution while cooling, to
neutralize 75% by mol of acrylic acid. Further, 27.4 g of water, 0.14 g of
potassium persulfate, and 35.7 mg of ethylene glycol diglycidyl ether were added
thereto, to give an aqueous solution of a monomer for a second step
polymerization. The aqueous solution was cooled in an ice water bath.

20 The entire amount of this aqueous solution of the monomer for a second
step polymerization was added to the above-mentioned polymerization slurry.
After the internal of the system was again sufficiently replaced with nitrogen, the
temperature of the mixture was raised, and the second-step polymerization

reaction was carried out for 2 hours while keeping its bath temperature at 70°C.

25 After the termination of the polymerization, 3.52 g of a 3% by weight aqueous




20 M TSUBI SH CHEM CAL CORPORATI ON) having an HLB of 3.0 and di spersed.
“The tenperature of the dispersion was raised to dissolve the surfactant,
and thereafter cooled to 55C. Separately fromthe above, 92 g of a 80% by
wei ght aqueous solution of acrylic aci@was added to a 500-m Erl enneyer
flask. Thereto was added 25 dropwi se 102.2 g of a 30% by wei ght aqueous
sodi um hydr oxi de solution while 19 externally cooling, to neutralize 75% by
nol of acrylic acid, to give a partially neutralized salt of acrylic acid.
Furt her, 56odiugn salfitaselution.was agddetl ta a watereentaming @elated pradust pot assi um
persul fate, and 9.2 of a crosslinking agent ethylene glycol diglycidyl
et her wer e dispgased inar-beptane cangl the naixturg yeasustireest for 30rmiudgs. al hereafter, for a
first step polynerization. The entire anount of this aqueous solution of
t he mononer.2%g of 4% tbysweight pauepus sohuitonorf peatasedtivl to t he
above-nentioned five-necked cylindrical round bottoned flask under
stirring addetiylepetrizminepentaacataie wastasidedtheretq nadesstiring wdybseaventlyi ent | y
replaced with nitrogen, the tenperature of the m xture was raised, 10 and
the pdl ynemater ehtherwater-containing galatedproguct was ramevest tosghe|cxteraabpfidie t s
bath tenperature at 70C. Thereafter, the polynerization slurry was cool ed
to room t exgemaby agcotmapic dehydration. Tg the resudiing Bolatash piedugtiwadadded ut i on
of acrylic acid was. _added to a separate 500-ml Erl enneyer f|ask. Thereto
was added ddhgiofa 2% byzweighy agrecuszobatinn efsthplens glical diglyaidykethedr oxi de
solution while cooling, to neutralize 75% by nol of acrylic_ acid. Further,
27.4 g of wadeyatepand ncheptanegyergfarthas ﬁén@wd?/fae@,tharwxgyﬂﬁyﬂsaﬂa%%w ene
gl ycol diglycidyl ether were added )

and the residue was dried, to give 215.5 g of a water-absorbent resin.

10
Example 2
The same procedures as in Example 1 were carried out except that the
amount of the 40% by weight aqueous solution of pentasodium
diethylenetriaminepentaacetate in Example 1 was changed to 0.528 g, to give

15 213.1 g of a water-absorbent resin.

Example 3

The same procedures as in Example 1 were carried out except that the
amount of the 40% by weight aqueous solution of pentasodium
20 diethylenetriaminepentaacetate in Example 1 was changed to 0.264 g, to give

212.9 g of a water-absorbent resin.

Example 4

Five-hundred milliliters of n-heptane was added to a 1000-ml five-necked

25 cylindrical round bottomed flask equipped with a stirrer, a reflux condenser, a




thereto, to give an aqueous solution of a nononer for a second step

‘pol yneri zati on. The aqueous sol ution was cooled in an ice water bath. 20
The entire anmount of this aqueous solution of the nononer for a second
.step pol ynerization was added to t he ab@¥e-nmenti oned pol ynmerization slurry.
After the internal of the systemwas again sufficiently replaced with
nitrogen, the tenperature of the mxture was rai sed, and the second-step
pol yneri zatjon , reaction was carried out for 2 hours while keeping its bath
t enper at ur ¢lrappingdunpel, Athermameter andp aatrogan gas inles tyhs. yheeretmwiasadded 52 g
of a 3% by wei ght aqueous 20 sodiumsulfite solution was added to a

wat er - cont di-3% Bigtecaglygersl pantasteamte frawrkastant: SUNSEHBAL1838d the ni xture
was stirred for 30 mnutes. Thereafter, 5 of a 40% by wei ght aqueous

. 28
sol uti on ofMmyuHasysed binlalyn Kagahwker ditdi EB’@%@%H&& af &.0vans digpetgedher et o

under stiffing. Subsequently., 5 water of the water-containing gel ated
product wasthedgmpeaaturs ehthedispersian vors reised te disselverhe suefactanhiaad
dehydration, To the resulting gelated product was added 8.44 g of a 2% by
wei gh? aquéb‘%r§a§!§l€ﬂqlé¢lt‘b55ég-hyl ene glycol diglycidyl ether, and water and
n- hept ane were further renoved fromthe mxture by distillation,, and the
resi due was dri exeparatelyifyemzhe aboye, 52 g0f\a 807 hy sightaqueays solutignpiampl e 2
The sane procedures as in Exanple 1 were carried out except that the

anount of ey IKpagidyvasadded ta 08wl Eslenmeysr Bask e hherstaywasadded

di et hyl enetyri am nepent aacetate in le 1 was, changed.to Q.528 g,..to give
15 21%_ 1 gd(gfppgr?ls‘ﬁ,af%é ggg{@r}{];'%tbyr\ggl,xgﬁ?gqueous sodium ﬁy roxide solution whiile _ ©

externally cooling, to neutralize 75% by mol of acrylic acid, to give a partially

10 neutralized salt of acrylic acid. Further, 50.2 g of water, 0.11 gof a
polymerization initiator potassium persulfate, and 18.4 mg of a crosslinking
agent ethylene glycol diglycidyl ether were added thereto, to give an aqueous
solution of a monomer for the polymerization.

The entire amount of this aqueous solution of the monomer for the

15 polymerization was added to the above-mentioned five-necked cylindrical round
bottomed flask under stirring and dispersed. After the internal of the system was
sufficiently replaced with nitrogen, the temperature of the mixture was raised,
and the polymerization reaction was carried out for 1 hour while keeping its bath
temperature at 70°C. After the termination of the polymerization, 3.07 g of a 3%

20 by weight aqueous sodium hydrogensulfite solution was added thereto, and the
mixture was stirred for 30 minutes. Thereafter, 0.66 g of a 14% by weight
aqueous solution of tetrasodium trans-1,2-diaminocyclohexanetetraacetate was
added to a water-containing gelated product dispersed in n-heptane under stirring.
Subsequently, water of the water-containing gelated product was removed to the

25 external of the system by azeotropic dehydration. To the resulting gelated




Exanpl e 3 The same procedures as in Exanple 1 were carried out except that
‘the anount of the 40% by wei ght aqueous sol ution of pentasodium 20

di et hyl enetri ar ni nepentaacetate in Exanple 1 was changed to 0.264 g, to
.give 212.9 g of a water-absorbent resi 22 Exanple 4 Five-hundred
mlliliters of n-heptane was added to a 1000-m five-necked 25 cylindrical
round bottoned flask equi pped with a stirrer, a reflux condenser, a 21
dropping funnel, a thernoneter and a nitrqgen gas inlet tybe. Thereto was
added 1. 3gprgduet Wazaddeddldig qfeawz"a’ashséyﬁbglﬂ agyePy3alutien o eRgkene ghyeaks,
manuf actured by Taiyo Kagaku Co., Ltd.) having an HLB of g.o d di spersed.
The t enper adighysidyl ather, and pater; and noieptans yede ferthgraemoyed Wénzﬁ‘? T
and 5 thereafter cooled to 55C. Separately from.the above, 9 of a 80% by
wei ght aqudnudisiptien.anddhe resdys W@S&lélieg’ Wﬁ?ﬁgto ad"’@éb—*‘ﬁ?"g@?menrreyer
flask. Thereto was added dropwi se 102.2 g of a 30% by wei ght aqueous

sodi um hydri§fifide sol ution while externally cooling, to neutralize 75% by
nol of acrylic acid, to give a partially 10 neutralized salt of acrylic
acid. SFurther, 50.2 g of water, 0.11 g of a polynerization initiator

pot assium persul fate, and 18.4 ng of a crosslinking agent ethylene glycol
di gl yci dyl Examplenyre added thereto, to gi ve an aqueous solution of a

nononer for the polynerization. The entire anount of .this aqueou | ution
of the nononer f bRe SHBE PLOGEINIGFAS|IR ’?aﬁplﬁésw%déﬁn‘?%o%"exc&gba@fﬁe(ifgoned

Five c i cal _ o
| ve-nec edofct e|3no rblyc\geigfl? gch?eous sodium hydrogensulfite solution in Example 4 was

changed to 1.53 g of a 3% by weight aqueous sodium dithionite solution, and

10 that 0.66 g of the 14% by weight aqueous solution of tetrasodium
trans-1,2-diaminocyclohexanetetraacetate in Example 4 was changed to 0.24 g of
a 38 % by weight aqueous solution of tetrasodium ethylenediaminetetraacetate,

to give 92.1 g of a water-absorbent resin.

15 Example 6

Five-hundred milliliters of n-heptane was added to a 1000-ml five-necked
cylindrical round bottomed flask equipped with a stirrer, a reflux condenser, a
dropping funnel, a thermometer and a nitrogen gas inlet tube, Thereto was added
0.92 g of sucrose fatty acid ester (surfactant: S-370, manufactured by

20 MITSUBISHI CHEMICAL CORPORATION) having an HLB of 3.0 and

dispersed. The temperature of the dispersion was raised to dissolve the
surfactant, and thereafter cooled to 55°C.

Separately from the above, 92 g of a 80% by weight aqueous solution of

acrylic acid was added to a 500-ml Erlenmeyer flask. Thereto was added

25 dropwise 102.2 g of a 30% by weight aqueous sodium hydroxide solution while




bottoned flask under stirring and dispersed. After the internal of the
'systemwas sufficiently replaced with nitrogen, the tenperature of the

m xture was rai sed, and the polynerization reaction was carried out for 1
.hour while keeping its bath tenperatur@&3at 70C. After the term nation of

t he pol ynerization, 3.07 g of a 3% 20 by wei ght agueous sodi um

hydr ogensul fite sol uti on was added thereto, and the mxture was stirred
for 30 mnutes. Thereafter, 0.66 g _of a 14% by wej ght aqueous sol ution of
t et r asodi urxteragly cooling olei neaeralize fa %abe mal of acetlist acidwte givelapartidly

wat er - cont ali nir\?ﬁ gel ated product dispersed in n-heptane under stirring.
Subsequent I8gutiadiged salt of peryhigtasid. churtkarndOg gef wated, dddgefia was renoved to
the 25 external of the system by azeotropic dehydration. To the resulting
gel ated 22 Hﬂlm&lﬂaﬂ\%llbléél@d patasgiug persulfate, mdéé@gtof@q@r@wmkm agemwn of
et hyl ene glycol diglycidyl ether, and water and n-heptane were further
removed fr githylsae giyocoldiglyeidybetber wess added tharete e give puaquents splutien to
give 92.3 g of a water-absorbent, resin. 5 Exanple 5 The sanme procedures as
i n Exanpl e of mepemer for dae pekymexizapgent hat 3.07 g of the 3% by wei ght
aqueous sodi um hydrogensul fite solution in Exanple 4 was changed to 1.53 ¢
of a 3% by wei ghthesgfilitg aneyiof thigagueess sodution of thermonemernsdor 0.66 g of
the 14% by wei ght, aqueous sql ution of tetrasodi um Lo

trans- 1, 2- AOAWNREEIHIDH WAL addedia ths adoxeunemianed Hveanerckgd s ytindrigalrousdo. 24 g
of a 38 % by we%fht aqueous, sol ution of tetrasogi ym

et hyl enedi dipttosacst Hascundarstirring apd disporsed. q\ftar the wpiemal b ther Histam veasi n.
sufficiently replaced with nitrogen, the temperature of the mixture was raised,

10 and the polymerization reaction was carried out for 1 hour while keeping its bath
temperature at 70°C. After the termination of the polymerization, water of the
water-containing gelated product was removed to the external of the system by
azeotropic dehydration. To the resulting gelated product were added 3.07 g of a
3% by weight aqueous solution of potassium pyrosulfite and 4.14 g of a 2% by

15 weight aqueous solution of ethylene glycol diglycidyl ether. Water was removed
again together with n-heptane by distillation, and the residue was dried.
Thereafter, 0.46 g of a powder triethylenetetraminehexaacetic acid (87% by
weight of the entire particles thereof having sizes of 100 pm or less) was added
to the residue under stirring, and the mixture was further dried, to give 93.5 g of

20 a water-absorbent resin.

Example 7

The same procedures as in Example 6 were carried out except that 3.07 g

of the 3% by weight aqueous solution of potassium pyrosulfite in Example 6 was

25 changed to 1.53 g of a 3% by weight aqueous sodium sulfite solution, and that




.15 Exanple 6 Five-hundred mlliliters of n-heptane was added to a 1000- ni
five-necked cylindrical round bottoned flask equi pped with a stirrer, a
reflux condenser, a dropping funnel, a thernoneter and a nitrogen gas
.inlet tube. Thereto was added 0.92 g oB4sucrose fatty acid ester
(surfactant: S-370, manufactured by 20 M TSUBI SH CHEM CAL CORPORATI ON)
havi ng an HLB of 3.0 and dispersed. The tenperature of the dispersion was

rai sed to dissolve the , surfactant, and thereafter .co d to 55C.

Sepalr ately tﬂ?IBanﬁ@t%@ébeWC@“%FClQ W)ﬂ%ﬁdaéﬁl’gtﬁtglﬁﬁgéé& Ogal"mq%'n of
acrylic acid was added to a 500-nil Erl enmeyer flask. Theret s added 25
dr opwi se 1@bsgrbgnigresin. 3bbg W‘%Wnté’(ﬁéa%ﬁéo%meﬂﬂf)ﬂ?gw T3 S\é\’%l?etﬂ%i on while

23 externally coqling, to neutral.ize 75% nol .of . acrylic aciqg, ive a
partially i end/0. 908 of A ROV@CI&LRH?P@ nﬁeq-?xé_lqug,xqrﬁgnrepe&gagctgteo&i%égg?, 0.11
g of a polynerization initiator potassiu ers e, a .2 f a
crossl i nki Neigkedft the snnye B?félcgqsﬁ@d!“fhpwlﬁg ﬁ;qs &i@”%?%ﬁ%d@%‘%@t o, to
gi ve an aqueous solytion 5 of nononers for the.polynmerization. e eptire
Trour of iR BeITe TSR AbA T8 T Hare e seticiPRly Rked ThieHeoddc Fbn as
added to the abovg- mgnt I oned five-necked cylindrical round bottoned flask
under sti r B WY CEABSQAOEPEICSHY. After the internal of the system was
sufficiently replaced with nitrogen, the tenperature of the m xture was

rai sed, 10 and the polynerization reaction was carried out for 1 hour while
keeping its battl tenperature at 70C. After the termnation of the

pol yneri zatfrl‘éﬂlp_&ét er of the water-containing gelated product was renoved

to the external P%c-thrﬁgd?eyds ItrlﬁmlPE}{S of n-heptane was added to a 1000-ml five-necked

10 cylindrical round bottomed flask equipped with a stirrer, a reflux condenser, a
dropping funnel, a thermometer and a nitrogen gas inlet tube. Thereto was added
0.92 g of sorbitan monostearate (surfactant: Nonion SP-60R, manufactured by
NOF Corporation) having an HLB of 4.7 and dispersed. The temperature of the
dispersion was raised to dissolve the surfactant, and thereafter cooled to 50°C.

15 Separately from the above, 92 g of a 80% by weight aqueous solution of
acrylic acid was added to a 500-ml Erlenmeyer flask. Thereto was added
dropwise 102.2 g of a 30% by weight aqueous sodium hydroxide solution while
externally cooling, to neutralize 75% by mol of acrylic acid, to give a partially
neutralized salt of acrylic acid. Further, 20.8 g of water, 0.11 g of a

20 polymerization initiator potassium persulfate, and 23.0 mg of a crosslinking
agent N,N’-methylenebisacrylamide were added thereto. To the mixture was
added 0.092 g of sodium tripolyphosphate, to give an aqueous solution of a
monomer for the polymerization,

The entire amount of this aqueous solution of the monomer for the

25 polymerization was added to the above-mentioned five-necked cylindrical round




azeotropi c dehydration. To the resulting gel ated product were added 3.07 ¢
of a 3% by wei ght aqueous solution of potassiumpyrosulfite and 4.14 g of
a 2% by 15 wei ght aqueous sol ution of ethylene glycol diglycidyl ether.
Mater was renoved again together with @Sheptane by distillation, and the
residue was dried. Thereafter, 0.46 g of a powder

triethylenetetram nehexaacetic acid (87%by weight of the entire particles
t her eof havin? sizes of 100 mor |less) was added to the residue under
stirring, abeliemed fask undewgrmgrapﬁéksmse@id After ieviategnalofdhe systom was

wat er - absor bent _resin. Exanple 7 The sanme procedures as in Exanple 6 were
carried outS@ﬁ@@MIYtl’ﬁB}caCQd withynitgen e somporajie g ithe qustge wasratsedn of
potassium pyrosulfite in Exanple 6 was 25 changed to 1.53 g of a 3% by

wei ght  aquedisstheqalymesigation éeagbpnt\‘(&srcarmovm 2phpurs while keepmg its
triethylenetetram nehexaacetic acid was not added, to give 92.2 ? of a

wat er - absobaibiempesatere afHe°EntAfter thedermination aktherpalpmesizetiondy 153

wat er - absorbent resin and 0.92 g of a powder di sodium

di et hyl enet @f @mebm&la@étu&%s hydmeey pcr&eﬁl%ﬁolaﬁm ﬁ‘éaSéﬁi@reﬂ dhersta, .aeFies
having particle sizes of /100 mor less) were added 5 |nt a polyethylene
bag, and t h@em&tuﬁw%ﬂlrﬁﬁ forcilbminytesy Suksequent \%atgeo he water

wat er - absor bent, resin. mpl e 8 Five-hundred mlliliters of q?heptane was

2dded to a QUBBINAE EFlpleAoRud WanTeBYEAdPitBa K ieaRAl PLIBE SYHER BY ask
Cher oot o A42AUORG AT o Foi By UL RS lied PEPGI RS AAded - 60 823 of
sorbitan noél%sgye %re?gthet a(qigcrn];sag(}h?t%n 0 thyi)err]lesg%coci%iglr;%ln )Il %ﬁ}cl%r aegd b ater

10 and n-heptane were further removed from the mixture by distillation, and the

residue was dried, to give 94.2 g of a water-absorbent resin.

Comparative Example 1

The same procedures as in Example 1 were carried out except that the
15 aqueous sodium sulfite solution and the aqueous solution of pentasodium
diethylenetriaminepentaacetate in Example 1 were not used, to give 214.5 g of a

water-absorbent resin.

Comparative Example 2

20 The same procedures as in Example 1 were carried out except that the
aqueous solution of pentasodium diethylenetriaminepentaacetate in Example 1

was not used, to give 215.1 g of a water-absorbent resin.

Comparative Example 3

25 The same procedures as in Example 1 were carried out except that the




NCOF Corporation) having an HLB of 4.7 and di spersed. The tenperature of the
di spersion was raised to dissolve the surfactant, and thereafter cooled to
50C. 15 Separately fromthe above, 92 g of a 80% by wei ght aqueous sol ution
.of acrylic acid was added to a 500-mL B6l enneyer flask. Thereto was added
dropwi se 102.2 g of a 30% by wei ght aqueous sodi um hydroxi de sol ution while
externally cooling, to neutralize 75% by nol of acrylic acid, to give a
partially neutralized salt of acrylic acid. Further, 20.8 g of water, 0.11
g of a 20 paugers sodivmovulfite saletion inBxampleyhves notinsed, &0 gived2 PR7 @ oftp of a
crosslinki ng agent N, N -net hyl enebi sacryl am de were added thereto. To the
m xture wasvatgua fb@@@ENQ-of sodiumtri pol yphosphate, to give an aqueous
solution of a nononer for the polynerization. The entire anmount of this
aqueous sol ution of the nononmer for the 25 pol ynerization was added to the
above-nenti oned five-necked cylindrical round 25 bottoned flask under
stirring adﬁﬂﬂﬂﬂ@ﬂﬂ&éﬂ@ﬂﬂﬂi&r the internal of the systemwas sufficiently
replaced with nitrogen, the tenperature of the m xture was raised, and the
pol ynri zati on ria¥ctamhpiesgderss as iy Examplep werp garried ot excrphahg its bath
tenperature at 70C. After the term nation of the polynerization, 0.153 g 5
of a 3% by trethyianeiriraminshexanceieAciddn fixampls & wias BOf wiss, tueive $a2eafo, "and
the m xture was stirred for 30 m nutes. Subsequently, water of the water-
cont ai ni ng aJ¥AKTBASHRDERLSS TWas renoved to the external of the system by
azeotropi c dehydration. To the resulting gel ated product was added 4.60 g
of a 2% by wei ght aqueous sol ution of ethylene glycol diglycidyl ether, and

water 10 d n-hept ane wEl\r% further renoved fromthe m xture by
di stillati dRMBaraliyexample

10 The same procedures as in Example 8 were carried out except that sodium
tripolyphosphate in Example 8 was not used, to give 93.8 g of a water-absorbent

resin.

Comparative Example 6

15 The same procedures as in Example 8 were carried out except that
hydrogen peroxide in Example 8 was not used, to give 94.0 g of a water-

absorbent resin.

The discoloration test of the water-absorbent resins obtained in Examples
20 and Comparative Examples mentioned above, and the discoloration test of the
absorbent articles prepared using the water-absorbent resins were carried out in

accordance with the following methods.

(1)  Discoloration Test of Water-Absorbent Resins

25 Into a polypropylene vessel having an inner diameter of 3 cm and a depth




residue was dried, to give 94.2 g of a water-absorbent resin. Conparative
Exanple 1 The sane procedures as in Exanple 1 were carried out except that
the 15 aqueous sodium sulfite solution and the agueous sol ution of

.pent asodi um di et hyl enetri ani nepent aace€3ate in Exanple 1 were not used, to
give 214.5 g of a water-absorbent resin. Conparative Exanple 2 20 The sane
procedures as in Exanple 1 were carried out except that the aqueous

sol ution of pentasodi um di et hyl epetrianm nepent aacetate .n Exanple 1 was
not used, t& lgt?lvévazslesve?lsgp@ﬁeé £ OF 2 A6 BRSADEITER. db}*f»ar:%ﬁe ¥@SExanpl e 3

25 The sane procedures, as in Exanple 1 were carried out except that the
aqueous sodii@esitorstand fog 20t das In g hepghylyee theggehygrostas aet at legiRFEanIg 7 g

'n Exanpl e & Serosdaand selaiue NOFeaR of Bae TIRE: Hifteraler iR ot i ¢
Corpar at | voesasdasen Buriamsbrehpintuares fad aliokedipriang EFoEar | oo
03, 8 3 of AmiateFOulBgPaEHie TR " Ehr A ST, BF DAt o e ©
procedures rgssiniirrll tlll%(eggefwgs added (o a éiagg m%lejlgur?r)l(gc egstsef Ez%}ing an inner
diameter of 3 cm, and Yellow Index of the water-absorbent resin was determined
with a double beam-type spectrocolorimeter Z-1001DP (manufactured by
Nippon Denshoku Kogyo Industries, Co., Ltd.), in which X, Y and Z, tristimulus
10 values of the spectrocolorimeter are corrected with a standard white board.
Yellow Index was calculated by the following equations from X, Y and
Z(tristimulus values) of the resulting water-absorbent resin. Similarly, Yellow
Index of the water-absorbent resin before the test of allowing to stand in the
bench-type thermohygrostat for 20 days was obtained. The above-mentioned
15 determinations were taken thrice, and an averaged value was obtained.

Yellow Index = 100 (1.28X - 1.06Z2)/Y

(2)  Discoloration Test of Absorbent Article
A blend of 5 g of a water-absorbent resin and 5 g of a disintegrated pulp
20 was formed on a tissue paper of 20 X 12 cm by air-blow molding. A tissue
paper of the same size was overlaid thereto, and thereafter a 145 kPa load was
applied thereto for 30 seconds, to give an absorbent. This absorbent was inserted
between a polyethylene air-through-type nonwoven fabric having a weighing

capacity of 20 g/cm’ placed on top and a liquid-impermeable polyethylene sheet

25 at bottom, to give an absorbent article. This absorbent article was allowed to




hydr ogen peroxide in Exanple 8 was not used, to give 94.0 g of a water-
‘absorbent resin. The discoloration test of the water-absorbent resins
obtained in Exanples 20 and Conparative Exanpl es nentioned above, and the
.discoloration test of the absorbent artiZ® es prepared using the

wat er - absorbent resins were carried out in accordance with the follow ng
nmet hods. (1) Discoloration Test of WAter-Absorbent Resins 25 Into a

pol ypr opyl ene vessel havjng an inner,  dianeter of 3 cmand a dept.h 27 of 1
cm was even$tgneg feicaydaysing B@n@'%?éhcrgﬂg&g%i“ sebat & .te“m?@"{f@é’& el was

allowed to stand for 20 days in a bench-t her nohygr ost at se t a
t enper at ur e300t 256 anglaelatyer hymidityof b+ a?%)ﬁl'i)f (§r aég’&'ﬂg tq&f‘f’%ﬁ&’ tgf’l owi ng

to stand, the vessel was taken out from the thernphygrastat, and .all owed
to stand fodisselpgaton htheipatesapsar e?‘d&ﬂﬂt‘%ﬁ%w .tg&mﬁlce"ﬁﬁ Y'éuﬁli‘%unt of
t he wat er-absorbent resjin ip the vessel added. to a gl ass neasuring
vessel havi elpeayed: andevalyatgrbacaording 4o thy ﬁﬁ’d"‘?&l@%%@'ndex of the

wat er - absorbent resin was determned wth a double beamtype

spect Pocol ori meter Z-1001DP (nmanufactured by N ppon Denshoku Kogyo

I ndustries, Co., Ltdp)_, in which X, Y and Z, tristinulus 10 val ues of the
spect r ocol ol EyalaomEBtd ] ected with a standard white board. Yell ow I ndex

was cal cul ated by the foll.ow hg equat, ons fr.om,X an Z(tristinmul us

val ues) of fe r FW%‘@"%&P&&B&W&@H% n?te‘ilﬁ?ﬂlog?v:ﬁf’flf?ﬁswqgli“iﬁv | ndex of
t he wat er - absor bent r.esig before t t est, of al I.O\A/h_lrég t§l>St nd in the
bench-type t her nEA¥iBEAE neRWoYen fahnc pdunsytaying i AREIOGM e ment i oned

B: Although discoloration due to the water-absorbent resin is not found when
10 observed from the top of the nonwoven fabric, discoloration is found in a
part of the water-absorbent resin when the nonwoven fabric is removed
and the absorbent is unweaved.
C: Discoloration due to the water-absorbent resin is found when observed
from the top of the nonwoven fabric.
15
The metal chelating agent, and the oxidizing agent or reducing agent used
in Examples and Comparative Examples mentioned above are shown in Table 1.

The amount inside the parenthesis in Table 1 is an amount based on 100 parts by

weight of acrylic acid.
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fromthe top of the nonwoven fabric. 15 The netal chel ating agent, and the
‘oxi di zi ng agent or reducing agent used in Exanples and Conparative

Exanpl es nentioned above are shown in Table 1. The anount inside the
Jparenthesis in Table 1 is an anmount bas&d on 100 parts by weight of

acrylic acid. 20 2 29 --NM~1tiGNOOwwwwwwwwrd {VmIntiG WW
WWWWEEEEEE UC~UC ) UU30 In addition, the results for the

di scol oration test of the water-absorbent resins obtained in Exanples and
Conpar at i ve Exarpladditinm theoresultsfantbe disceloratien thiss ebtherwatesnbsebenbs t he
absorbent articles prepared using the water-absorbent resins are shown in
Tabl e 2. 3iesins-abiaiped i@ Exampjesjand Comparative Examples mentioned above, and

the discoloration test of the absorbent articles prepared using the water-absorbent

resins are shown in Table 2.
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d o0000OUUUUUUS32It can be seen fromthe results for the

di scoloration test of the water- absorbent resin of Table 2 that the

wat er - absor bent resins obtained in Exanples have |ow Yellow I ndex, and
little change in Yellow I ndex even when subjected
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to high-tenperature, high-humdity storage, so that the discoloration is 5
suppressed. The water-absorbent resins to which the reduci ng agent or
oxidizing agent is not added obtained in Conparative Exanples 1, 3 and 6
shave high Yellow Index before the test 33s conpared to the water-absorbent
resin obtained in Exanples. The water-absorbent resins to which the

reduci ng agent or oxidizing agent is added but not a netal chel ating agent
obtained in Conparative 10 Exanples 2, 4 and 5 have | ow Yel |l ow | ndex

i nedi at el y af t dt cambe seemErem theresulisfor e disgolozatin abAEE WateE | ow | ndex
when subjected to high-tenperature, high-humdity, storage, .and nore |ikely
to di scol orabsexhenhegsin pf Table Dthas therwaicarbsembent wSinscbiained imExamples

di scoloration test by visual observation of the absorbent _artic|es that
the di scol draeilew Yellewdndex andditechange inc¥ehowindex sesmyhsnsphieciedy 15 to
a high-temperature, high-humdity storage is not foynd. in the absorbent
articles oliehigh-tempeiaphigh-hupidiy sterage, sectbabthgidissplorationds

wat er - absorbent resin after being subjecting to high-tenperature,. .

hi gh-huni disuppeseehgEhe watesahsorhent resinsipswhishithe sedycing ageiyofigxadizing
Conpar ati ve Exanpl es. 20 | NDUSTRI AL APPL] CABI LI TY Accorgi gto _tﬂe pr esent

i nventi on, ageat s noiadgded phiaiegdia Compamtvedasmment. 3 aad ® itHghno

di scoloration imediately after the preparat.i on, ang Bavi ng. suppr essed

di scol or at i ellaw dndembefose Hiedsstas qompared hihesipter-absgrbenticsinglitapied

hi gh-tenperature, high-humdity storage for a.lo ri,od of time. 25
Ther ef or e, IBEXMRRIEDeRNC FACTRDSIHRL 5 Ps'é’r'f”ﬁlﬂhetggég 10§ ASGRYr - absor bent

resin 33 obtained by the ocess of the present invepti.on,ajntain ,
excel | ent ch;ryql,@ﬁtg %geméq @;ﬁed but not a metal gheel\atmg agent obtained b?)mparatlve

10 Examples 2, 4 and 5 have low Yellow Index immediately after the preparation,
but have a large change in Yellow Index when subjected to high-temperature,
high-humidity storage, and more likely to discolor. Further, it can be seen from
the results for the discoloration test by visual observation of the absorbent
articles that the discoloration in the water-absorbent resin after being subjecting

15 to a high-temperature, high-humidity storage is not found in the absorbent
articles obtained in Examples, while the discoloration in the water-absorbent
resin after being subjecting to high-temperature, high-humidity storage is found

in the absorbent articles obtained in Comparative Examples.

20 INDUSTRIAL APPLICABILITY
According to the present invention, there can be prepared a water-
absorbent resin having no discoloration immediately after the preparation, and
having suppressed discoloration even when subjected to a room temperature
storage or high-temperature, high-humidity storage for a long period of time.

25 Therefore, an absorbent and an absorbent article using the water-absorbent resin




The present invention being thus described, it will be obvious that the 5
'same may be varied in many ways. Such variations are not to be regarded as
a departure fromthe spirit and scope of the invention, and all such
+nodi fications as would be obvious to 038 skilled in the art are intended
to be included within the scope of the following clainms. 34 CLAIMS 1. A
process for preparing a water-absorbent resin nade froman a, R-unsaturated
carboxylic acid as an essential nonomer characterized in that 5 said
process corhtiined by the preggss ofitheapreserslinvemipnapaintain sxgelletcommmergialany
step in the process in an amount of 0.001 to 6 parts by weight, based on
100 parts t¥aluesei ght of the a, p-unsaturated carboxylic acid; and adding a
reduci ng agent or an oxidizing agent thereto in an anount of 0.001 to 6
parts by weight, based on 100 parts by weight of the a, 3-unsaturated
carboxylic acid before initiation of 10 drying and/or during drying of a
gel ated product Fenmpresentigventien keinghes deseribed.ds will etckivirus thgt the

pol yneri zation. 2. The process for preparing a water-absorbent resin
accor 8i ng tsemg miambe, varigddpanany ways-edueh veflatymsiare goktoshe regagdedyas a
hydrogensul fite, a dithionite or a 15 pyrosulfite. 3. The praogcess. for
preparing alepartere freavtheaspirit and scope of the inyention, andall suchymediications
oxi di zing agent is hydrogen peroxide, 20 4. The process for preparing a
wat er - absorasereulddys obviesotamrayskibed imthe art areviftanded te ke ingduded ¥ithing i ng
agent is at |east one nenber selected fromthe group consisting of

di et hyl enetthe saopepbihedatewing glaims. tri et hyl enet et r ami nehexaacet i c




acid, trans-1,2-di am nocycl ohexanetetraacetic acid,

et hyl enedi am netetraacetic acid, tripolyphosphoric acid, and salts
thereof. 35 5. A water-absorbent resin obtainable by the process of any one
of clains 1 to 4, wherein the water-absdrbent resin has Yellow | ndex of 12
or less, after allowing to stand at 50C and 90% relative humdity for 20
days. 5 6. An absorbent conprising a water-absorbent resin obtained by the
process of any one of clains 1 to 4, and a hydrophilic fiber. 7. An
absorbent article conprising the abscEbMM$®f claim6, wherein the 10
absorbent is kept between a |iquid-perneable sheet and a |iquid-inperneable
sheet. 8. A nethod for preventing discoloration of a water-absorbent resin
made froman a, (3-unsaturated carboxylic acid as an essential nononer,
wherei n saill 15 Aguheessdfonprapasingprepar-ahsprbert rgsingnadg frerbamt resin by a
process conprising allowng a netal chelatjng agent to be present at any
stage in t he,Ppunsateatddcarboxyimagid asaingseotial mamoparchamgtengeghn thitased on
100 parts by weight of the a,p-unsaturated carboxylic acid; and adding a
reduchng agwid proceancomprises dlipwingametal shelating ggeft tarhsupresait ab app step 6
parts by weight, based on 100 parts by 20 wei ght of the a, (3-unsaturated
car boxyl i ¢ iadhe ppedess én rmamaunt 6H08H01de G pastsdiawsight dased @ndtGh partoby a

gel ated product contai ning a water-absorbent resin _obtained by
pol ymer i zatweight of the o,f-unsaturated carboxylic acid; and adding a reducing agent or an

oxidizing agent thereto in an amount of 0.001 to 6 parts by weight, based on
100 parts by weight of the o,B-unsaturated carboxylic acid before initiation of
10 drying and/or during drying of a gelated product containing a water-absorbent

resin obtained by polymerization.

2. The process for preparing a water-absorbent resin according to claim 1,
wherein the reducing agent is a sulfite, a hydrogensulfite, a dithionite or a

15 pyrosulfite.

3. The process for preparing a water-absorbent resin according to claim 1,

wherein the oxidizing agent is hydrogen peroxide.

20 4. The process for preparing a water-absorbent resin according to claim 1,
wherein the metal chelating agent is at least one member selected from the group
consisting of diethylenetriaminepentaacetic acid, triethylenetetraminehexaacetic
acid, trans-1,2-diaminocyclohexanetetraacetic acid, ethylenediaminetetraacetic

acid, tripolyphosphoric acid, and salts thereof.
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5. A water-absorbent resin obtainable by the process of any one of claims 1
to 4, wherein the water-absorbent resin has Yellow Index of 12 or less, after

allowing to stand at 50°C and 90% relative humidity for 20 days.

6. An absorbent comprising a water-absorbent resin obtained by the process

of any one of claims 1 to 4, and a hydrophilic fiber.

7. An absorbent article comprising the absorbent of claim 6, wherein the
absorbent is kept between a liquid-permeable sheet and a liquid-impermeable

sheet.

8. A method for preventing discoloration of a water-absorbent resin made
from an o,B-unsaturated carboxylic acid as an essential monomer, wherein said
method comprises preparing the water-absorbent resin by a process comprising
allowing a metal chelating agent to be present at any stage in the process in an
amount of 0.001 to 6 parts by weight, based on 100 parts by weight of the
a,B-unsaturated carboxylic acid; and adding a reducing agent or an oxidizing
agent thereto in an amount of 0.001 to 6 parts by weight, based on 100 parts by
weight of the o, B-unsaturated carboxylic acid before initiation of drying and/or
during drying of a gelated product containing a water-absorbent resin obtained

by polymerization.




