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- 1 - DESCRI PTI ON WATERABSCORBI NG AGENT AND PRODUCTI ON
METHOD THEREOF TECHNI CAL FI ELD The present invention

wo edoatiest7r o (i) a water absorbi ng agent favor abCTJReOEH008577

in sanitary materials such as di sposabl e di apers,

sani tary napkins, and so-caldgd-incontinence pads, and
the like, and (ii) a production nethod of the water
absorbing agent. BACKGROUND ART An absorbent core
contai ning a hydrophilipdgsbgtimprhnas pulp and a

wat er absorbent resin as its conponents is wi dely used
in sanltary materi al s such as di sposabl e di apers,

sani tary napkins, incontinence pads and the like, in

T AT RERES QRBR AL By FEHmROR G ERON Bikiquop

hi gher performance and a i ze, and an anount
of the water absorbent i?ﬁgﬁgga for each' sanitary

material tends to increase, and also a rati.o of the
wat er absorbent resin tends to increase wth respect
to the whol e absorbent core constituted of the water

- BBSH NE@AL BIELENd a hydrophilic fiber. That is, by

using (i) a smalleranount of a hydrophilic fiber whose:
bul k Thesipresent duwaittion relates to (i) a water absorbing

agent favorably used in sanitary materials such as disposable
diapers, sanitary napkins, and so-called i‘ncor‘ltinence pads,
and the like, and (ii) a production ‘method of the water

absorbing agent.

BACKGROUND ART

An absorbent core containing a hydrof)hilic fiber such as
pulp and a water absorbent resin as its components is widely
used in sanitary materials such as dispbsable diapers,
sanitary napkins, incontinence pads and the like, in order to
absorb body fluids.

Recently, the sanitary material such as the sariitary
napkin and the like has higher performance and a thinner
size, and an amount of the water absorbent resin use;d for
each' sanitary material tends to increase, and also a ratio of
the water absorbent resin tends to increase with respect to
the whole absorbent core constituted of the watef absorbent

resin and a hydrophilic fiber.” That is, by using (i) a smaller
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(ii) a larger ambunt of a water absorbent resin having
a superior water absorbing property and hi gh bul k

wa@lensiless72 a rati o of the water absorbent resi nPCT/JP2005/008577

contai ned in the absorbent core is increased, thereby

maki ng the sanitary materi al bhr nner w t hout

decreasi ng an anount of water “absorpti on. However, the

Sﬁ.nl La(rjy mﬁt|e” al which includes a smaller armunt of

the hydrophilic fib a | arger anmount the wat er
%Hé‘b‘riﬁénf)?r%shﬁdifgp 1rlzlf‘ce:}};\]B‘FTe W&De?%/r{folﬁﬁfe TRSLY 1S fw and
|iquid storage, but raises problens _in terns of

diktai bargen amaodittf &f od Gratequrlsoabsiiiuareside having a
di apers. For exanple, when a |arge anount of the water
atperbent wedsirn absardsmg tpreoparty abdodtigh babkndensity, a
beconmes soft and gel ati nous upon absorbing water. This
eatiseofatlgel whketskilngopbendneasin dsntairesdlin the absorbent

liquid diffusing property of the diaper significantly
\QBPPS is! NirpE s s @, avhiedePyChnphRIOEENGe antiiidakgepmaterial

|gh absor bi ng property of the absorbent core, aratio

Phik !
th éﬁgswgﬁ) 'tdcccfé $ind atar}tﬁﬁ‘g%g?rosfa?%(%?%sbﬁﬁﬁbn

SO t limt in

gﬁ?g? qtqvgegsaglt b?r §@E‘Htt§§”¥arn§@ﬁgfrw AShRROR & 8L a, smaller

resin whichis superi or

R B TRR o TE i “?aeﬁ%rqegawnt of the

whi ch a rret al co onent sal t .cation,
wed er p@sqrgbent r;%sm is pretaerable merefay in tlerms of liquid

storage, but raises problems in terms of distribution -and
diffusion of liquid in actual use in diapers. For example, when
a large amount of the water absorbent resin is used, the
water abéorbent resin becornes soft and gelatinous upon
absorbing water. This causes a gel blocking phenomenon.'As
a result, a liquid diffusing property of the diaper significantly
drops. In order to avoid such phenomenon and ‘ro keep‘high
absorbing property of the absorbent core, a rétio of the
hydrqphilic fiber and the water absorbent resin is inevitably
limited, so that there is a limit in making the sanitary
material thinner.

As means for obtéining a water absorbent resin which is
superior in liquid permeability and liquid diffusing property
while preyenting the. gel blocking, a technique in which a
metal component (rnetal ‘salt, metal cétion, or the like) ] is

added to the water absorbent resin is known (for example, see
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added to the water absorbent resin is known (for
exanpl e, seeJapanese Unexam ned Patent Publication No.

wQ7ebShos4287 ( Tokukai sho 62-7745) , Japanese UnPXEIR20€A08577

Pat ent Publication No. 27074 1/ 1988 (Tokukai sho

63-27074 1) , Japanese Unexamned Patent Publication
No. 124879/- 1997 (Tokukai hei” 9-7124879) , U. S. Patent
No. . 6323252, and International ‘Publication No. 0 1/

749 13 pa let) .. Accordi o .such. a technigue,

JRDam e RRTEEHAER SaFFon oy DR SRR ONG e 745/ 1987
like) is added as an aqueous sol ution, so that . a t al
Gissukenshier mad <L’ § b vat bR PABSSDent UPEFAMIRRds, | Patent
it is inpossible to sufficiently inprove the |iquid ‘
Pubibabtioint y Ned |i200d4dif88iéng gkp@b@&qqiséw as680270741),
correspond to an anount of the netal conponent added.

Fupthasse t UneminlinechpPaeahs Perdabdicme Nmt ek24879/1997
absorbent resin, so that an absorbency w thout | oad

akAh%qr bonep 4gRONst PressuPLt&lh op. NYbr e6823252, and
according to such a techni que, the netal conponents

fﬁlfe%ﬁﬁo‘?fg‘]] o8 19c At g e oof / 74 1‘@t1:5-°e[m§ﬁ'§l‘yt2§ nt

e
resin i1n a plane manner, so that there’is a problemin

ver ”B,\ﬁ{%f&q%ﬁﬁ{'%gf& M SgC$V%n pégﬁ%{ihhees: | HEERPRE iponent

| NVEI ct he" prese i.-nVention i1s to

B2 oLy LB 19 8] s SR 08 F Bhucous
(s)cr)htl’lcqi?)rll,i kse(; \{Mhtal?: Vialatr(?lretal component permeates the water
absorbent resin. Thus, it is impossible to sufficiently improve
the liquid permeability and liquid diffusing property sb as to
correspond to an amount of the metal component added.
Further,‘the metal components permeate the water ‘absorbent'
resin, so that an absorbency without load and an absorbency
against pressure drop. Moreover, according to such a
technique, the metal corhponents' unevenly adhere to a
surface of the water absorbent resin in a plane manner, so

that there is a problem in terms of expression of even

properties.

DISCLOSURE OF INVENTION

An object of the present invention is to provide a method
for prodgcing a water absorbing agent by ‘mixing metal
components (metal sélt,’_ metal cation, or the like) with water

absorbent resin particles, the method suppressing permeation
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absorbent resin particles, the nmethod suppressing
per neati onof netal conponents into the water absorbent

woe®snogaar ti cl es and enabling the netal conponkCL/$PAEs/00857

evenly adhere to a whole surface of the water -
absorbent resin in a dot nanngr. The inventors of the
present invention diligently Studied solutions of the
foregoing problenms. As a result, they found and

confirnmed that it is possible to solye all the . .
%mesanﬁgodﬁm%tw%% § Wett&r rﬂ%‘?ﬂprf&ﬁlﬁ particles
particles, organic acid (salt) ; and mater-sorublg

anfl ianabhngrethe sactal memaempentsy tadaviegly adhere to a
wat er - sol ubl e nmul tivalent nmetal salt and organjc acid
whalle) suofaee ef tiheovbtar aksorbpattiedissinthalepynanner.
conpleting the present invention. That is, a nethod
accorthegitieehberprebehc presphitointentprndddigenaly studied
wat er absorbi ng agent is characterized by conprising
$HR18bes f The T8rébdinNat prodheaidents resteswiy,t tihegsfound
having an internal cross-linked structure obtained by

. . - t - - - .
AL UBhe 160V 19 Ko L8 EPAATme (fodegoing
nmet. al

e
nul 1 i val ent alt., Furt . ' . .
ELRhIBE B R R P s n Pl L RAEENGs, organic
waf er absorbent resin ticl o I i I i

Be1d afend)r o it rHerebro e o Rl Ridsf Y difqtal  salt
whose surfaces have been cross-l.i nkedltt%aﬁ)erform n

peefenep ot bat gsifting watem sedudtlgam e ént metal salt and

organic acid (salt) to water absorbent resin particles, thereby
completing the present invention.

" That is, a method according to the present invention for
producing a water absorbing agent is characterized by
comprising the 'step of mixing (i) water absorbent resin
particles having an internal cross-linked structure obtained
by polymerizing a water-soluble unsyatui”ate(‘i monomer, (ii)
organic acid (salt),' and (iii) water-soluble multivalent metal

salt.

" Further, a water absorbing agent according to the

_ present invention includes: water absorbent resin particles,

including acrylic acid and/or a salt thereof as a
constitutional unit, whose surfaces have been cross-linked by
performing a heating treatment or using an organic
cross-linking agent; organic acid (salt); and water-soluble

multivalent metal salt.



10

15

20

25

cross-linking agent; organic acid (salt) ; and
wat er-soluble multivalent nmetal salt.For a fuller m

woeessosamndi ng of the nature and advant ages of PBECEJIP2005/008577

i nvention, reference should be made to the ensuing

detail ed description taken in-conjunction with the
acconmpanyi ng draw ngs. BRIEﬁE%ESCRIPTION OF DRAW NGS

Fig. 1 schﬁnatically illustrates an arrangenent of an
apparatus for_ neasuring AAR.which_ is a value

Pl dBeT e TOHICT pRIAGTRMHIGIDE & e Rl B aduaptages
according to the present inventi Fig. 2 . .
ofc héveatingegn iom,| et EEBGCa P hAY géﬁeﬁ%aslﬁ 4 the ensuing
apparatus for neasuring SFC which is a val ue

dediitedi vedescrigtdobor nbakenof ime \@QRIUBEEHDI ngvith  the
agent according to the present invention. BEST MODE

SR BARRYY Mg @AaWHEgNVENTI ON One enbodi ment of the
present invention- is described below The scope of

the present invention is not |[imted to the foll ow ng

enbodi nent, and the invention may be varied in other

%@E&f PESTRIPT168PB i+ DROMWINGSPi rit and scope of

e invention. [Water Absorbent Resin Particles] The '
verk fon e psriR LRy GUETrURer, By | pfifheefiint of an
é'\gltpgrré%\ﬁ%' |f<i)1[]gmeasuring AAP which is a Vaiue indicative of a
performance of a Wéter absorbing agent according to the
present invention.

Fig. 2. schematically illustrates an arrangement of an
apparatus for measuring SFC which is a value indicative of a

performance of the water absorbing agent according to the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

One embodiment of the present invention. is described
below. The scope of the present invention is not limited to the
following embodiment, and the invention may be varied in
other manner so as not depart from thé spirit and scope of
the invention.
[Water Absorbent Resin Particl‘es]

The water absorbent resin particles used in the present
invention are particies of a water-insoluble Water—swe}ling

hydrogel formation polymer (hereinafter, referred to also as a
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hydrogel formation polyner (hereinafter, referred to
al so as awat er absorbent resin) obtained by

wW@eioptres47zi ng a wat er - sol ubl e unsat ur at ed nonOPET/JP2a05H008577

are particles, eachhaving a sphere shape or an

i rregul ar shape, whose absorpiion capacity wth

respect to a physiological satine (0.90 nass % of NaC
aﬂueous solution) is not less than 10. Note that, in

t he resent |nvent|on the r. absor

\ﬁaﬁerm &bapEbeBter retpity ammeg% ﬁ \?\%Yer %%st&Pﬁéh%mg a
resin. Specific exanples of the water-insoluble
water-swalblengingatvgertetomanosnchol3mer arfcPaddicles, each
partially neutralized cross-Ilinked polyacrylic acid

pakijmer 4U. Spheatentshvope 46@500an, USgwWarentshpe, whose
4654039, U.S. Patent No. 5250640, U.S. Patent No.
2B4brpBioEuc ithatweith Neespb6t 136, aanphiyteiologi)al saline
a cross-linked partially neutralized starch-acrylic

@2'9@) ghalss BR! ¥METa Y. SquRhedtsMNutiddf6f6HNot l@ds than 10.

obutyl ene-mal ei c acid copol ymer. (U. S. Patent No.

ﬁ%%g@;ﬂé% %.%fé’%gxtééénfﬁ%h@%lnt%ﬁt afgk?e aFLYVEF (‘al§'§('ndben1; resin

copol 474 a hydrolyzed

acr n de co)-pol r te :
Agttiocir e SRPEIT Risins B Hla < pBREANARL redin.
3935099) nd the |ike. It ferabl e tg ec
vat er SBESS 18eﬁ?‘%‘€91ﬁsu95dt#‘ﬁ eﬁr Haggiu ﬂ?/eWﬁ §5-swelling |
gartl cles of a water absorbent resin made o Ei .
ydgogel nferumgdigac PAlyEnaE| Jdlqlébﬂfw p?oIEﬁfﬁFla bt arkdgalized
by pol ynerizing a nononer ‘containing acrylic acid
cross-linked polyacrylic acid polymer (U.S. Patent No.

4625001, U.S. Patent No. 4654039, U.S. Patent No. 5250640,
U.S. Patent No. 5275773, European Patent No. 456136, and
the like); a cross-linked partially neutralized starch-acrylic
acid graft polymer (U.S. Patent No. 4076663); an
isobutylene-maleic acid copolymer (U.S. Patent No. 4389513);
a saponified vinyl acetate-acrylic acid copolymer (U.S. Patent
No. 4124748); a hydrelyzed acryleimide (co)polymer (U.S.

Patent No. 3959569); a hydrolyzed acrylonitril copolymer (U.S.

Patent No. 3935099); and the like.

It is preferable that the water absorbent resin used in
the present invention is particles of a water absorbent resin
rﬁade of a cross-linked polyacrylic acid -(salt) polymer,
obtained by polymerizing a monomer containing acrylic acid .
and/or a salt thereof, which cross-linked polyacrylic acid

(salt) polymer contains acrylic acid and/or a salt thereof as a
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and/ or a salt thereof, which cross-1linked polyacrylic
acid (salt) polyner contains acrylic acid and/ or a

w@ ados/1043g2 eof as aconstitutional unit. In the PCESEN05/008577

i nvention, the cross-Ilinked polyacrylic acid (salt)

pol ymer is a cross-linked pol ynmer obtained by

pol ymeri zi ng a monomer contai hing not l'ess than 50 nol

% p{eferagly not less than 70 nmol % nore preferably

not | ess than 90.mol %.of acrylic .acid and/or, a salt 4. .~
SRBFEOMERPE] WadPolt TReabTeXEHE ARG HiF, SFoss-linked
Further, it is preferable that 50 to 90 nmol %:

polyzenplig Gcih $oald DALIMER 48 dagreiRsTdmkedeqpolymer
in the polyner is neutralized, and exanples of the .
shtained| byepolyadriziteg A metomerhcantedning not less than
potassium and lithium amoniumsalt; and -am ne salt.
Foemvwlt 05, aredebably rest leksrtfiann7ignsal tY%opemolre preferably
neutralized in a nononer phase before polynerization,

Abt "B Pehravtg @l iFs1doslusi R rgNit afdier apodyoerazealtonhereof,
or these processes nmay be conbined with each ot her.

- AR PAESEN | Go2C Ll (%%théti%@?&ﬁéi nKedifo! YFRIrtHerch it is

?erves ? e materhabsor ent resin particles

avera ' [ 0

Bsglﬁm%ly%ﬁe@%péfy%a?f?{ RS0 il RbIF b0 e 89 mol % of
Tt d i i .

SPnc doRsRad oRkatnpdaingsBE A defiRaehtsdlizla, and

nmononer include: an anionic unsaturated nononer such .
exameplerOf| e fald, inelude: adkali wRRYRL éﬂqioﬂﬂeﬁaﬁlﬁd@dlums

styrene sul fonic acid,

potassium, and lithium; ammonium salt; and amine salt. The

water absorbent resin for forming salt may be neutralized in a
rﬁonomer phase before polymerization, or may be neutralized
during and after polymerization, or these processes may be -
combined with each other.

The polyacrylic acid (salt) cross-linked polymer which"
serveg as the water absorbent resin particles favorably used
in the present inv¢ntion may be obtained by copolym‘e’rizing a
monomer (acrylic acid and/or a salt thereof) used as a main
componenf with othe}" monomer as required. Spécific
examples of other monomer include: an anionic unsaturated

monomer such as methacrylic acid, maleic acid, vinyl sulfonic

acid, styrene sulfonic acid,
2-(meth)acrylamide-2-methylpropane sulfonic acid,
2-(meth)acryloyloxyethane sulfonic : - aéid,

2-(meth)acryloyloxypropane sulfonic acid, and salt fhereof; a
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2- (et h) acryl am de- 2- net hyl propane sul foni c aci d,
2- (et h) acryl oyl oxyet hane sul fonic - acid,

wQ2qosaedayacr yl oyl oxypropane sul fonic aci d, andPGHEIR2005/008577

t hereof; anoni oni ¢ hydrophilic-group-containing

unsat ur at ed nononer such as agryl am de,

nmet hacryl am de, N-ethyl (net h)3acryl am de,

N- n- Ioropyél (et h) gcryl am de, N-isopropyl (meth)

acrylam de, N, N-di pet hyl (neth) acryl am de, .
rzoamb&ylémypmlm-&ﬁf%t%? R IexyPsyirated monomer
(meth)acryl ate, nethoxypol yet hyl enegl ycol i c g
Juwehhdacagrakeenidel yaeh |a@ﬁaéaytme,rrﬁl¥r@thy1(meth)acrylamlde,

“(nmeth)acryl ate, vinylpyridine, Nvinylpyrrolidone,

MW-aecpydpyl phpeh) acrplamide) acr W-dpopnomtli(tieid) aargylamide,
N-vi nyl acet am de; and cationi c unsat urated nononer

18 U¢ bd i MV thinest ) yleapi andidey|  2Akydyacyyelthiyd(meth)acrylate,
N, N- di et hyl am noet hyl (et h)acryl at e,

%’%&kﬂ?{?%bwlnoRh@@Mﬁ)dd@l@té?r Yh@éﬂiqupﬁéyethyleneglycol

di me | am nopropyl (neth)acryl am de, a

N f root’her t acid and/ or a salt’
t.ner.eof .i,$ tQ, 30 9% abhy .0 D4 -
WSiEeter. E‘H‘H&Eﬁﬁéﬁ%%ﬁ%ﬁér. etdedteBeriding and
resin particles.used in the prese i nventi,on i .
RESL L PR EiR58 | Aids BEPRTRdARRIARD | ond, ationic

structure. Exanples of a nethod for introducin )
ensedurairdd sBQROME | nf¥Cthe adteN é&s‘g}r&@ﬁgy{il%gﬂwoethyl
particles used in the present enbodi nent are as
(foetbyscrekitie, cr ossN, NrKkliiathytaminoethyl (meth)acrylate,

A(?ﬁg{m)é‘ntg{%la%@ t tﬁShg%hé%%}F?%l%dli kem&ﬁoam%elt‘hf)acrylate,

N,N—dimethylaminopropyl (meth)acrylate,
N,N-dimethylaminopropyl (meth)acrylamide, and quaternary
salt thereof; and the like. An amount of the monomer other
than acrylic acid and/or a salt thereof is O to 30 mol %,
preferably 0 to 10 mol %, with respect to the whole monomer.

The water absorbent resin particles. used in the present
invention is a cross-linked polymer having an internal
cross-linked struc‘ture.

Examples of a method for intrbciucing a croés—linked
structure into the water absorbent resin particles used in the
present embodiment are as follows: self cross-linking is
promoted without using a cross-linking agent; an internal
cross-link'ing agent having two or more polymerizable
unsaturated groups\and/or two or more reaétive groups is

copolymerized or reacted with the water absorbent resin
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pronoted wi thout using a cross-1inking agent; an
i nternal cross-linking agent having two or nore

w@oiopires4rzabl e unsat urated groups and/ or two PCT/SRR0ES/008577

reactive groups is copolynerized or reacted wi'th the

wat er absorbent resinparticle and a simlar nethod.

It is preferable to.copol ymer@ze react the internal
Cross- :Intl ng agent. Exarrpl es of the i nternal -
cross-1inking agent incl .
NaRquJfﬁﬁhyl @%é}o?sﬂ‘ meSH ry| %e&god It is preferable to
(pol y) et hyl enegl ycol d| (et h) acryl at e,

¢ppbyyprafigeepegiopss Hi¢ iateraalycrees-linking agent

trimet hyl ol propanetri (neth)acryl at e,

tri rreEIx;almmeepaxfectih(memm@mgﬂl arSS- 11nk1ng agent include:
gl ycerinetri (nmeth)acryl ate,
N, Neamigtegdeyledig(Bidtdnayrgl @mietey! eneox(piel;demhg/‘mendglycol
trimet hyl ol propanetri (neth)acryl ate,

g?gg@%ﬁ é@f fald etr a&f@l&')??@b)y'léh% glycol di (meth)acrylate, |

nt a ryt ritolhexa(méth)acrylate, triallyl

flyl gﬂfyifolrﬁxfdeﬁéhéé n((ﬁ{’&%@%ﬁ@floxy; Irlk glnleyl phosphat.e,
oSS a8ty Al acrviae

| |
gi%@%@%ﬁ%erﬁ% Cg{:& elenmt ﬁgr ty er:1|'1teco)x1de denatured

Brivme o b B AEe (i A e Cher ' ndepangent | y

or in a suitable conbination of two or nore kinds.
phertaesiyth rotel tetrapmethpaerykdtesr oss- 1 i nki ng agent s,

it is preferable that a conpound including not |ess
thpenttwerythritolhexa(meth)acrylate, triallyl cyanurate,
triallyl isocyanurate, triallyl phosphéte, triallyl émine,
poly(meth)allyloxyalkane, (poly)ethyleneglycol diglycidyl ether,
glycerol diglycidyl ether, ethyleneglycol, pc‘)lyethyleneglycol,
propyleneglycol, glycerine, pentaerythritol, ethylenediamine,
polyethyleneimine, glycidyl(meth)acrylate, and the like. These
internal cross;—iinking agents may be used either
independently or in a suitable combination of two or more
kinds. When using one or more internal cr‘oss—linking agérits,
it is preferable that a compound including not less fhan two
polymerizable unsaturated groups is used as the internal
cross-linking agent, taking into account the absérption
characterigtics or other properties of the product water

absorbent resin particles. An amount of internal cross-linking

agent used is preferably 0.005 to 3 mol %, more preferably
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pol ymeri zabl e unsaturated groups is used as the
internal cross-linking agent, taking into account the

wW@b®ongi4ron characteri stics or other properti eBCDIP26R008577

product water absorbent resin particles. An anpunt of

i nternal cross-1inking agent ed is preferably 0.005

to 3 nmol % nore preferablyD.-’ I to 1.5 nol % with
respect to a total nunber of noles of the whole

nononer. |n the rization, it is SSIb|

G1G T R0 BhEROE oYY S CSRaF ko A oty 8Ugrber ap Eiifloles of
and cellul ose, a derivative of starch and cellul ose,
@m¢yvhn&¢IQMCUH®br pol yacrylic acid (salt) , ,
cross-1linked polyacrylic acid (salt) and the |ike or
(ii) In dhai polyansfieatigentit Sschoasihimdphadshéidugdrophilic
acid (salt) . In polynerizing the nononer containing
B6IYireG sackt cdndhsoraa waktutberedf sesrchi randnpoetulsse, a
SO as to obtain the water absorbent resin used in the

BEESANGvENbQ mMaar il Kapel Yiesilzabsen, poilgvsasdl alcohol,

suspensi on pol ymerization, or precipi tati on

§8;3¥%Ef yHBLA8MH TRkIBE %@fﬁ?ﬁ ed BUyELrylRt LRIAN(LIY), and

or nance sor I n particles

282, oSOty o Lapt Y Sl VIR AEon o P such

gol yneri zation perforn& Eder such condition that an
poRRosBhaLodts GCifhSadhomer is used. Such

poI yneri zat i on nethod is recited - for exanmple in U S

Pat enin Npolyeesozing Uy mpapaemegg. containing acrylic ac1d

and/or a salt thereof as main components so as to obtain the
water absorbent resin used in the present embodiment, bulk
polymerizati.on, reversed suspension polymerization, or
precipitation polymerization may be performed. However, in
terms of (i) performance of the water absorbent resin particles
and (ii) controllability of polymerization, a more preferable
method of polymerization is aqueous poiyme;ization
performed under such condition that an aqueous solutipn of
the monomer is used. Such polymerization method is recited

for example in U.S. Patent No. 4625001, U.S. Patent No.

4769427, U.S. Patent No. 4873299, U.S. Patent No. 4093776,

U.S. Patent No. 4367323, U.S. Patent No. 4446261, U.S.
Patent No. 4683274, U.S. Patent No. 4690996, U.S. Patent No.
4721647, U.S. Patent No. 4738867, U.S. Patent No. 4748076,
European Patent No. 1178039.

In initiating the polymerization, it is possible to use: a
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a particle's

4769427, U.S. Patent No. 4873299 , U. S Patent No.
4093776, U.S. Patent No. 4367323, U.S. Patent No.

waelobeaa412 U. S. Patent No. 4683274, U. S. Pat eneCTNMDR2005/008577

4690996, U.S. Patent No. 472 1647, U.S. Patent No.
4738867, U.S: Patent No. 4748076, European Patent No.
1178059. In initiating the p nerization, it is
posts]i ble to use: aradical polynerization initiator
such as potassium persul fate, amoni um persul f at e, ,
Bk P gm@_@@@,t?fenbmgtﬂﬁw SO B,E WP O BF Pyt persulfate,
peroxi de, 2,2'-azobis (2-am dino- pr opane) ’
aitmpendeimor i de; derstiietpve ener gfodaiimuch as Rersulfate,
ultraviolet ray and an el ectron ray. Further, in case
ofbwisilig dropereaideol yniryidaugaonm i niperosider edoR,2’-azobis
pol yneri zati on, may be carried out by using a reducer
agin6dpropaud)i deéhysiadichitoridal fot eanfactines energy ray
sul fate, L-ascorbic acid, and the |ike, together. An
SBUNt, Of o RO PBA V%A ORay N AL HHS els€trdrs Pagf eFabther, in’
0 0A to 2 nol % nore preferably 0.0 1 to 0.5 nol %

QL L8 rgqu.%%ﬁa% the f’%@ﬂcealmgﬁgggaellitzaﬂt?oﬂenﬁ'ifﬂiai:@?,t redox

: ! e of thus oblt wat er absor bent

resin particle [ . J
EBRGRTALEAE SO b LR ) EHRER 100 oucn o
substanti ) h h .. QL. bl at h o T w
SRBRTALE R 7 BT AID P TSt G dARF A L& HBLEn L-ascorbic
invention is particulate. Thus, it is preferable to .

aci arandr e abilsepogsithedd Pt ¢ ATRe UG dtldeoly Merization

initiators used is preferably 0.001 to 2 mol %, more
preferably 0.01 to 0.5 mol %, with respect to the whole
monomer.

It is genéral that a f)article shape of thus obtained water
absorbehtvresin particle is an irregularly-pulverized shape, a

sphere shape, a fibrous shape, a bar shape, a substantially

~ sphere shape, or an oblate shape. The water absorbent resin

~ particle used in the present invention is particulate. Thus, it

is preferable to use an irregularly-pulverized particle obtained
by pﬁlverizing the polymer after performing the di'ying
operation since this r‘esults in greater effect of the present
invention.

It is preferable to cross-link a vicinity of surfaces of the
water absorbent resin particles of the present invention.

The surface cross-linking treatment may be performed

by using a surface cross-linking agent or may be performed in
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by pul verizing the polymer after performng the drying
operation since this results in greater effect of the

w@e@saos47i nvention. It is preferable to cross-PCHEKP2005/008577

vicinity of surfaces of the water absorbent resin

particles of the present inv ggion. The surface
crass-linking treatnent nay'g performed by using a

surface cross-linking agent or may be perforned

i naccordance with ot her. known surf.ace cross 4 .
ARG CRorTl ot LR SUEFBEE. FFRREAL MY treating
whi ch can be used in the surface cross- Ilnklng '
medhofent, it is possi bl e to use an organi c surface

Cross- I|nk|ng agent or a nultivalent netal conmponent

whi chAs dhe eaetiagie lkrassubetkioralagpet vbichheaiabgr used in
absorbent resin-particles, particularly with a

ey oxyia gy anp sf-1imkimgt treatrsendenit nesposgabl¢ clesuse an
so as to forma cross-linked structure. Particularly,

dfgd Bidr shefabé ecrosysiniorg exgenlte ort e fohltovabgnt metal
organlc surface cross-1inking agents: pol yhydric

A SN SnB UG RS et %‘%‘égzltYWth i et benaghyc@toup of the
propyl enegl ycol triethyl eneglycol,

x%ggé?‘eég)élo? %lty ?gkmpgﬁfﬁa@ eng?w%}afl?’r with a carboxyl

propane I'pro eneglyc |nethy -

|
%m‘gglnt?g&%% W% {8 yégtaggﬁa igla%{%fl’ll Hg}éﬁi%% $o @s to form a
éréfgjgﬂ?gglélg!éh@%g&?gg (??rdllg{léaéygpgiﬁggﬁgfglréble to use, for

tri met hyl ol propane, di et hanol am ne,
example, the following organic surface cross-linking agents

polyhydric alcohols such as ethyleneglycol, diethyleneglycol,
propyleneglycol triethyleneglycol, tetraethyleneglycol,
polyethyleneglycol . 1,3-propanediol, dipropyleneglycol,
2,2,4-trimethyl-1,3-pentandiol, polypropyleneglycol, 'glycerin,

polyglycerin, 2-butene-1,4-diol, 1,3-butandiol, 1,4-butandiol,

1,5-pentandiol, 1,6-hexanediol, 1,2-cyclohexanedimethanol,

1,2-cyclohexanol, trimethylolpropane, diethanolamine,

" triethanolamine, polyoxypropylene, oxyethlene-oxypropylene

- block copolymer, pentaerythritol, and sorbitol; époxy

compounds such as ethyleneglycol diglycidyl ether,
polyleth3;1eneglycol dyglycidyl ether, glycerol polyglycidyl ether,
diglycerol polyglycidyl ether, polyglycerol polyglycidyl ether,
propyleneglycol diglycidyl ether, polypropyleneglycol
diglycidyl ether, and_ glycidol; multivalent amine compounds

such - as’ ethylenediamine, diethylenetriamine,
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tri et hanol am ne, pol yoxypropyl ene,
oxyet hl ene- oxypr opyl ene bl ock copol yner,

w@ewsaessyl hritol, and sorbitol; epoxy conpoundBCHIRA0HBSS77

et hyl enegl ycol diglycidyl ether, polyethyleneglycol

dygl yci dyl ether, glycerol po_llé/gl yci dyl et her,

di gl ycerol pol yglycidyl ether,” polyglycerol

po: ygl yci IonI elt herl, gropyl enegl ycol diglycidyl ether,

pol ypr ene co i gl ycidyl ether nd gl ygi dol ; .
522 ]ilyg"?’éﬁllet&'%rﬁéneonpounds such as Eﬁ%%ﬁé%feé?ﬁﬂgfltamme’
di et hyl enetriam ne,triethyl enetetramne,, . L. .
pentacthylenebereaning, sdtRebgilbensiamine, agf inorganic
pol yet hyl enei m ne, and inorganic salts or organic .

saltss arhergemicf salézatpeecohzfoirdexampial tazgiddineum salt
li ke); multival ent isocyanate conpounds such as

Znd- tily| tnedi; i sncytivatlentandocyanate compounds such as

hexanet hyl enedi i socyanate; nultivalent oxazoline
S URUPUSH EHETs ASydn dt €l hylanebi sheaashetieylenetdisoryanate;
acid derivatives such as urea, thiourea, guanidine,

fhenspdian de. apdZAxagol | ol N gbkviane carbengie  as

conpounds such as I oxol ane-2-'one, 4-nethyl- 1

L 2 R dioring: ClOC lacid derivatiyes such as

- 4-ethyl- 1,3-di oxol ane-2-one 4-‘2}/dro'>cclyrret h
ot

SrARoX AN ARE R oRE AT A1BEy; YRR 86t grdxprotidinon;
oA Zione, o ST, b 00880061 80 one,
i?gehghc;f?%g[é?agélfgé?é?gggfldri " and 4,5-dimethyl-1,
3-dioxolane-2-one, 4,4-dimethyl-1,3-dioxolane-2-one,
4—eth3;1—1,3—dioxolane—2-one, 4—hydroxymethy1—1,
3—dioxolane—2,—one, - 1,3-dioxane-2-one, 4-methyl-1,-
3-dioxane-2-one, 4,6-dimethyl-1,3-dioxane-2-one, and
1,3-dioxisopahe—2-oné; haloepoxy compounds such as
epic‘hlorohydrih, : epibrpmohy;irin, and
a-methylepichlorohydrin, and multivaient amine addition

products thereof (for example, Kymene produced by Hercules:

registered trademark); silane coupling agents such as

v-glycidoxypropyltrimethoxysilane and

y-aminopropyltriethoxysilane; and oxethane compounds such
as 3-methyl-3-oxethane methanol, 3—ethy1—'3—oxet'hane
methanol,' 3-butyl-3-oxethahe methanol, 3-methyl-3-oxethane
ethanol, 3-ethyl-3-oxethane ethanol, 3—buty1—3—oxet1"1ane‘

ethanol, | 3-chloromethyl-3-methyloxethane,
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a- met hyl epi chl orohydrin, and nultival ent am ne
addi tion products thereof (for exanple, Kynene

w@e@dnesa® by Hercul es: registered trademark); BCT/arpe05/008577

coupling agents such as ¢

- gl yci doxypropyl tri nmet hoxysi l.apne and g i
-aninopropyltriethoxysiIane?]5Ed oxet hane conpounds
such as 3-net hyl - 3- oxet hane net hanol ,

3- et hyl -.3- . - -3-

%é?hqg%dqr?le%i(e ? g@etl'gyetgr}gﬁg%gge?ﬁty |a:.)’ Pﬁ(&ftqea’leent oxethane

3- et hyl - 3- oxet hane et hanol, 3-butyl:3-oxet hane’l, ) .
campeund; and the like. These surface cross-linking agents
3-chl oronet hyl - 3- net hyl oxet hane, S-chl oronet hyl - S-et hyl |
mest habe, arskdh nelthienml dmdemendgmtlomesundn arftl t pritable
li ke. These surface cross-linking agents may be used
&b ri1sin 4 tidepesfdentd yoormore lsirid abl Anoongi thaei onoek-linking
two or nmore kinds. Among the cross-linking agents, the
Qgémg,drltﬁeal Mghyc&i@reém@bbp gkncgréfersbleupsinoe it is
Ih ternms of safety and it inproves the. hydrophilic.

! Jﬁﬂ urfragas pe Rt e Petfe rB§dRophili
%ﬁ%@?%%sﬁ{ Ftrt §r ,Oft e ngfy%ydri c al cohol is u%ed?‘ Sgp e
that affin bet wee f 0 ef s :
2i8BeRbh Tt e nfpbfifet & BHE FRERrotpbUEPY R Tesin particles.

artjcles s inproved, .and ,a ergy effect between a_ce. -

rtheah et eal BBRORYFSES A CaitP s Y alsedyt §9 that “affinity
mul tivalent netallic particles enables the nmultival ent .
hetweenc the tseraces %r@%v‘é{ﬁ{t9reﬁi%§t°r e Tl iefi0s Rigrticles
the water absorbent resin particles in a dot nanner
4 hide thnumlmma!mbtaﬁact ingrdclexals yimprgived, and a

~ synergy effect between a multivalent alcohol residue and

surfaces of the multivalent metallic particles enables the
multivalent metallic particles to more evenly exist on surfaces
of the water absorbent resin particles in a dot manner (the
multivalent metallic particles locally exist). |

An amount of the surface cross—linking’ agent used is’
preferably 0.001 to 5 parts by mass with respect to 100 parts
by mass of solid coﬁponents of . the water absorbent resin
particles.

In mixing the surface cross-linking agent with the water
absorbent resin particles, water may be used. An amount of
water to be used is preferably over 0.5 parts by mass and not
more thaq 10 parts by mass, more preferably 1 part by mass
to 5 parts by mass, with respect to 100 parts by mass pf solid

components of the water absorbent resin pérticles.
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An anount of the surface cross-1linking agent used is
preferably 0.00 1 to 5 parts by mass with respect to

wao®spessrs by mass of solid conmponents of the RX/&r2005/008577

absorbent resin particles. In mxing the surface
cross-linking agent with the water absorbent resin
particles, water may be used.1Anm anount of water to be

used is preferably over 0.5 parts by mass and not nore

than 10 parts by mass, nore preferably 1 part by

to 5 parmdxbygmabs, swnfaceesposs-tig kine p%\g?gtwngs%queous

- of solid conponents of the water absorbent resin

golu tioestHerevfi ag hydrephiitice cnrgsssid i seiveptagend a third
and aqueous solution thereof, a hydrophilic organic
SQb¥eah cneh ay tihe s sdilss aneeixity keadjetvaast.a m xi ng

coadj uvant. anpl es of the hydrophilic organic
sol veg a'rﬁ?llé@eoﬂ QM B 1'§11§¢106r%&rﬁet hdlvent 1nclude
al coho hyl al cohol, n-propyl alco I sopropyl

\%8{3 %l’ o{hglt]ét %h(ﬁﬂew%eth bylewh &l Cof19yt 23B8hol, n-propyl

tones su as acetone:” ethers such

%cﬂa@?ﬁgwﬁr@”?réﬁ ghifior @%‘Exlesalscu%%ol isobutyl alcohol,

e-caprol ac nmet h d | f
S0 tauay b IGARI SEaBE SBFT HY ¢ G it SLbey guch as
ethyleneglycol dlethyleneglycol propyl :

didoeahy erfedraboldrafainedet hahchegngtBpxy po?yyet%yleneglycol
g_ol yet hyl enegl ycol : 1, 3- fropanedl ol ,

iy | suedl yaol e-capralaciamt amd |N,N-dineshailformamide;
pol ypr opyl enegl ycol , gl ycerin,

sulfoxides such as dimethylsulfoxide; polyhydric alcohols
such as ethyleneglycol, diethyleneglycol, propyleneglycol,
tr1ethyleneg1ycol tetraethyleneglycol, polyethyleneglycol,
1,3- propanedlol dipropyleneglycol,
2,2,4—trimethy1—1,3—peﬁtandiol, polypropyleneglycol, glycerin,
polyglycerin, 2-butene-1,4-diol, 1,3-butandiol, 1,4-butandiol,
1,5—pentandiolf, 1,6—hexanedioi, 1,2—cyélohexanédimethanol;
1,2-cyclohexanol, trimethylolpropane, : diethan‘olamine,
triethanolamine, polyoxypropylene, oxyethlene-oxypropylene
block copolymer, pentaerythritol, and sorbitol. An amoﬁnt of
the hydrophilic organic solvent varies depending on a type, a
particle diameter, a moisture content, and the like of the
water absorbent resin particles. However, the amount of the
hydrobhilic organic solvent is preferably 10 parts by mass or

less, more preferably 0.1 part by mass to 5 parts by mass,

with respect to 100 parts by mass of solid comﬁonents-of the
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pol ygl ycerin, 2-butene- | ,4-diol, 1,3-butandiol,
1, 4-butandiol, 1,5-pentandiol, 1,6-hexanediol,

wa @saysarnhexanedi i i et hanol, 1, 2-cycl ohexanol , PCT/JP2005/008577

tri met hyl ol propane, diethanol am ne, triethanol am ne,

pol yoxypr opyl ene, oxyet hl ene-oxypropyl ene bl ock

copol yner, pentaerythritol,'&ﬁﬁ‘sorbitol. An anount of

t he hydrophilif organi ¢ sol vent varies depending on a’

type, a particle dianeter, a noisture content, and the .
waker ofahserienér msisd6r bparticdesn ﬁ%\lﬂlé?@s.tﬂﬂeﬁé%lﬁ? acid,
t he anount of the hydrophilic organic solvent is :
qredriablacitd) ppolpatyinmssadd,| ests. ndhatpr erer apegited in
0.1 part by mass to 5 parts by mass, with respect to
HQQopaiEs Myters Nof 066 808mmaenhirdfsubetanere may exist
absorbent resin particles. Further, inorganic acid,

HAMNC aSi@®h PehBEH 0 R diuwist thaly apetressted isurface
Eur opean Patent No. 68080 as a third substance nay

&4 —liﬁﬁiﬁgnalglén Bt 79 &Pa5HdNaah18BY 0aelseA% Ssubstance

surtace croSs- ’'ng agent, but it is preferable to

%Eﬁ?gr ??gf%ii’tee%{jce ta},\q\’fe]sjv\%g?g r Sﬁg%tr%iﬁ%\’\%eelrfo?ﬁgfl@en%f the Water

f r -absorbe resin particles

rom droppi ng, after performng the . surfac .

5 STMAERPLRg: 7 Lk PSELOBIAD 0% S ARy pertorming the
preferable to use a volatile al cohol K wh S(i boj | i.ng

POFfRcs scTass LI mEHIZ50r @ beat- | RETVTAIATIY, aitcdnopreferable
evaporates at the time of the surface cross-linki n?

ta caseers volatike abeohol swhwosesbhiting npeigér isoless than
evenly m x the water absorbent resin particles with
1becsurfiace chessolatiké nplcadent evaporates at the time of the
surface cfoss—linking treatment so that there is no residue.

In order to evenly mix the water absorbent resin
particles with the surface cross-linking agent,
non-cross-linking water-soluble inorganic bases (preferably,
alkali metal salt, ammonium salt, alkali metal hydride, and
ammonia or hydride thereof) or non-reducing alkali metal salt
pH buffer (preferably, bicarbonate, dihydrogen phosphate salt,
hydrogen phosphate salt, and the \like) may coexist in mixing
the water absorbent resin particles with the surface

cross-linking agent. An amount of these components varies

depending on a type, a particle diameter, etc. of the water

absorbent resin particles, but preferably ranges from 0.005 to

10 parts by mass, more preferably from 0.05 to 5 parts by
mass, with respect to 100 parts by mass of solid components

of the water absorbent resin particles. -
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non- cross-1inking water-sol ubl e inorgani c bases
(preferably, alkali nmetal salt, ammonium salt, alkal

woredoahodaydri de, and anmoni a or hydri de ther eof PCDIP2005/008577

non-reduci ng al kali nmetal salt pH buffer (preferably,

bi car bonat e, di hydrogen phosq_ te salt, hydrogen

phosphate salt, and the like) hiay coexist in mxing

t he maferkabsorbent resin particles with the surface
cross-linking agent.. An anount of these.conponents

var | ol 2HURUAGITRG EBRAS (SR, PF RAPPEFA dPadbieligofhe water
of the water absorbent resjn rticles, but preferabl ,
ahrgsbeniore sim@REECgs ﬁ&lrttls’e ¢ ﬁ’&§§%0ﬁo?@%rgf% %gzagent’
fromO0.05 to 5 parts by mass, with respect to 100

putt shey feldewih gsoigingnposshod of miag g eperformed: the
absorbent resin particles. -Various nethods can be
@aaptredabsorbémny thesiwnt epaatisdebentreesimmpersied esn the
with the surface cross-1linking agent, but the

ﬁgﬁ|r6“fd'l'ﬂgicfﬁdﬂgéﬁli@tsk1)@¢§nlt[ izayd he qerfayeredostshéinieireg agent
absorbent resin particles are immersed in the

A I T %ﬁ&g%@nftheah@cﬁ'oﬁﬂﬁfﬁéeorganic solvent as

ﬁrS?S-L! Ink| ng agent dissolved in water felnd/ or thg .
EXFIRLA Rl P LUERlo SR LRMARAR dhatEiaiSRbivea in
Bt Pyt TR R G IS ERbHiB PSR g 8 BBFAyea or
Seapwack bbb the ¥ aker e sBephabisoaE LS.

pronote the cross-linking reaction after m xi ng t he ,
wat er Gatrsoraldyi itdsi preferable that the water absorbent resin

is subjected to a heating treatment so as to promote the
cross-linking reactioAn after mixing the water absorbent resin
particles with the surface cross-linking agent. Conditions of
the heating treatment are as follows. A heating température
pref;erably ranges .from 40°C to 250°C, more preferably from
150°C to 250‘,’C‘. In case where the heating temperature is less
than 40°C, the absorbing property such as the absorbency
against pressure may be insufficiently improved. In case
where the heating temperature exceeds 250°C, the water
absorbent resin particles deteriorate which causes various
performances to drop, so that it is necessary to be careful. A
heating time preferably ranges from one minute to two hours,
more prefgrably from five minutes to one hour.

In case where thelwater absorbent resin particles of the

present invention are obtained by performing the heating



10

15

20

25

particles with the surface cross-1inking agent.
Conditions of the heating treatnent are as follows. A

whewasilesy71 enper at ure preferably ranges from 40P/ IRROEBEDSS77

C, nore preferably from 150 Cto 250 C. In case where

the heating tenperature is | than 40 C the

absor bi ng property such as tﬁ?ébsorbency agai nst

pLeSﬁure nay be insufficiently inproved In case where

the heating.te eratur eeds, 250 C

EiSedmRents T MR [ESATRIGTS 37 pEH i DE < d5egxample as
vari ous erforrmnces to drop, so that it is_necess

ficdlowsc ah 8f e Citachént Evg aneanpPatepioNy - r aages! ?r %ropean
one mnute to two hours, nore preferably fromfiv

PatehesNoo 6062835 . Inte maastiontadr ubbiosdien &Bzor%‘éﬁ95856
resin particles of the present invention are obtained

tiye pBriter wiat@rt Abshedldmigresan meatticlée dreafingher heated.
treatnent is perforned for exanple as follows. As

reci tﬁdlﬁiodkt@Ié)pr’éi‘rrﬁ&te@‘marM adPhrtiéle Ediopddution of the
Pat ent 603292, International Publication No. 95/

' af) Sr r| WelSrpaPEI BN sEBSIA ﬂ@éﬁb?é@én@rl@wentwn
NG

part lanmeter and a particle

dj st t f b

?gédﬁbg“phi lpc?%lsaérﬁﬁ Fﬁi%ﬁaoﬁf’é\%&% “RadorBEpLfI§BIe to use
imt Ho f. b

T e SU YRl et BAFEIEEL “phRHER $ ety sma
partlcle diameter, in which a large nu

pauticlgi dhemsategarin chéCbxﬁshr%cfhu ngﬁF %gﬁpgéhdmmeter

resin particles remarkably inprove the water absorbing
partmlfmnceesnsmch Such water absorbent resin particles-

remarkably improve the water absorbing performances such
as a water absorptiqn rate, a capillary absorption capacity,
and the like.

In order to improve the pérformances sﬁch as the water
absorption rate, the capillary absorption capacity, and the
like, a mass average particle diameter of the water absorbent
resin particles used in the present invention is preferably 500
um or less, more ﬁreferably 400 um4or less. Further, a ratio of
particles each having a pérticle diameter of less than 300 pym
in the water absorbent resin particles.is preferably 10 mass %
or more, more preferably 30 mass % or more, still more
preferably 50 mass % or more, with respect to the whole water
absorbent resin particles. It is possible to favora’bly obtain
the water absorbent resin ﬁarticles each having such a

particle diameter by pulverizing the water absorbent resin



10

15

20

25

~particles used in the present

as a water absorption rate, a capillary absorption
capacity, and the like. In order to inprove the

w@erkoossences such as the water absorption ratBCT/1#2605/008577

capillary absorption capacity, and the like, a nass
average particle dianmeter of .the water absorbent resin
19 Avention is preferably
.'E;OO hm’nor | ess, nore preferably 400 nmor |ess.

urther, a ratio of_particles each having a rticle ..
(e sis) opDEevaC Rl Gop aMER T SOMILIN REBFRSTiZation or
resin particles is preferably 10 mass % or nmore, nore
aijpistiag ypaotinles sizes nefter stievingoreher aratedh| §bserbent
mass %or nore, with respect to the whol e water
mdsior beeirticsisn pBruritbees. watés pdssopbento fesisy aplarticles
obtain the water absorbent resin particles each having
ShEdirfe dablyi cd gollirareheinpy fpntverdwiey tdfe wmater absorbent
absorbent resi n%parti cl es) obtained by the aqueous .
S POl R h 88k BAreicladiishidtePas (3G0CuM ZAS less may
after "sieving the water absorbent resin particles.
purthely, m@r“xy@@éﬂ%\?\%ﬁof@?h@ RAGEHC! SarpRlasN&fb¥ined by
aggl _omlsratlng I'ne powder of water abs r}raent resin

articles ose rticle diapeter | 0 0
Riine Gash oprers Sate) IR PasfHepar TPl g eBiftar-shape
obt ai ned by m xi.n art . of ,agql operated, fi ne.powd
R VeTize umr@ﬁgﬁ pf @Wgad @rtiwé‘ée ﬁgneghﬁy water
pul verizing the water absorbent resin may be used. In ‘
zhserbkate pasinofmayyl dwer adeedwatler ARss beWbergsi part of
particles is mxed, it is
agglomerated water absorbent resin particles is mixed, it is

pbssible to obtain a water absorbing agent which is much
superior in absorbing properties such as a water absorption
rate, a capillary absorption capacity, and th‘e like. An amount
of the agglomerated fine powder mixed is preferably 5 mass %

or more, more preferably 10 mass % or more, still more

preferably 15 mass .% or more.

As a method for producing the agglomerated fine powder,
it is possible to adopt a known .techniqué fér reproducing fine
powder. Examples of the technique are as follows: hot water
and fine powder of the water absorbent resin particles are
mixed with each other and thus obtained mixture is dried
(U.S. Patent No. 6228930); fine powder of the water absorbent
resin particles is mixed with a monomer aqueous solution and
thus obtaihed mixture is. polymerized.. (U.S. Patent .. No.

5264495); water .is added to fine powder of the .water
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possible to obtain a water absorbing agent which is
much superior in absorbing properties such as a water

w@bwenpsi4ron rate, a capillary absorption capacPCJP2ae5d008577

the like. An amount of the agglonerated fine powder

m xed is preferably 5 mass % nmore, nore preferably

10 mass % or nore, still rmferf referably 15 mass % or

rm\rNg. As a method for producing the agglonerated fine
powder, it is possible to adopt a.known technique_f.or .
@EEPégﬁéﬁtﬂng ﬁtﬁ’zﬁé?.ﬁe%xfréﬁ%esﬂb‘ﬂst h%{)f%ﬁﬁaqu%ng}gre 18
as follows: hot. water .and fine powder of_ the water
apglomeratedsiat paeti dess 4h&m Re PRFGHI@a8HIbRAE, PTESSUTE
and thus obtained mxture is dried (U S. Patent No.
@asepern f Pagepawddp. 0B44927WAt efindsrasederr exff nthe water
particles is mxed with a nononer aqueous sol ution and :
4Busrblia pedimi phtticles polsyrifidizedly. sWwolRn Pee ems to form

‘No. 5264495); water is added to fine powder of the

¥ah BnakegsRaNinkegel Hadt thles odndihleds nux admestalline gel is
m xture s agglonerated at not |ess than a specific

%g{ﬂ%@f&g?r ?Jﬁ.gll\'/re?iég&r egn Patent Ne. 39@5@%7@92); iffi€e powder

er wat'er absorbent resin particles I's
§b1 R P ronR Bk . £r PR aH T CR T g a it
DAL A Fedb bl S esPRCHRT 1 A oo f L8 KON Vi oR & similar
B e e S et o i A 7o de2Mide to adopt
preferable to adopt ‘ ‘
the method in which hot water and fine powder of the water
absorbent resin particles are mixed with each other and thus
obtained mixture is dried. Note that, a particle diameter is
indicated by a sieve diameter by which particles are
classified.

In the water absorbent resin particles of the present
invention, a céntrifuge retention capacity (CRC) is preferably
10 (g/g) or more, more preferably‘ 20 (g/g) or more, still more
preferably 25 (g/g) or more. An upper limit of the centrifuge
retention‘c‘:apacity (CRC) is not particularly limited, but is
pregferably 50 (g/g) or less, more preferably 45 tg/g) or less,
still more preferably 40 (g/g) or less. In case where the
centrifuge retention capacity (CRC) is less than 10 (g/g), an
amount of absorbed liquid is so small that the water

absorbent resin particles are not suitable for use in a

sanitary material such as a diaper. Further, in case where the
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the nmethod in which hot water and fine powder of the
wat er absorbent resin particles are m xed with each

wotrdenosamd t hus obtained m xture is dried. NotBCT/hR0S5/@8577

particle diameter is indicated by a sieve dianeter by

whi ch particles are classified. In the water absorbent
resin particles of the preseﬁﬂ rnvention, a centrifuge
retention capa?itbeCIKD is preferably 10 (g/g) or

more, nore preferably 20 (g/ or. nore, stil] more .
oerefréfugeyreEntiog) GRPABHE g(?QRQ@pé?‘CPPﬁ]iSt (g{g), it may
centrifuge retention capacity (CRC) is not )

hear impu ssibyfel toi todstaibuta i watest ealgpybbog( gegntorwhich is
| ess, nore preferably 45 (g/ -g) or less, still nore ‘

supEeiabiy 4quid/ pernmsabisty. I n case where the
centrifuge retention capacity (CRC) is less than 10

(9/ Din ¥hemterofatbsPbbad regihd partéolesmadf that present
the wat er absorbent resin particles are not suitable

in%e erSni,.naﬁ %m&:%é’nE?Lng%ﬁU%Jf‘e§§u§ed{@ﬁ@')-(pressure is

{%%C%E%ﬁl(&gésg \é\lh%:ie %e(e?t;ifi o retke}g : %B irfBl-gply 20
I.i quibd eriabﬁeﬁrgés?ﬁ]blt Eggééeﬁf \%\%Jlﬂg%, ié?]tosrlrjp o ’

Sl 1951 BT, ShE A DT E A dn 2 o E4BdoP beRigre: [n case
wherer thbyabsogheg lonaiPet RBFaSHREr LhARDy B STUES o 4-83
nore, still nore preferably 22 (g/ g)_or nore. In case

lePaj eist He sabdbreent Sagdigisit pmesube {mmysgiplesdar ebtain a
is 4 .83

water absorbing agent which is superior in liquid
permeability. | |

In the water absorbent resin particles of the prlesent
invention, a saline flow condﬁctivity (SFC) is preferably
10(x10-7cm3-s-g-!) or more, more preferably 30(x 10-7cm3-s-g-1)
or more, further more preferably 50(x10-7cm3-s'g-!) or more.
In case where thé saline flow conductivity (SFC) is less than
10(x10-7cm3-s-g-1), even when water-soluble multivalent metal
salt is added, the liquid permeability may be unimproved.

In the water absorbent resin particles of the présent
invention, an amount of water-soluble components is
preferably 35 mass % or less, more preferably 25 mass % or
less, still more preferably 15 Amass % or less. When the
amount of the water-soluble components exceeds 35 mass %,
its gel strength may be low and its liquid permeability may

drop. Further, when the water absorbent resin particles are
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“i ncl uedet Heasi dhoforgamif atis

kPa) is less than 18 g/g, it may be inpossible to
obtain a water absorbing agent which is superior in

wo p@aiteB4per reabi lity. In the water absorbent reST/aP2005/008577

particles of the present invention, a saline flow
conductivity (SFC) is preferably 10 ( | 0-7cnB-s-g- 1)
or nore, nore preferably 30’(2c2I' Ocm-s-g- 1) or
nore, further nore preferably 50( | 0-7cnB-s-g- 1) or

more. In case where the saline f]low condquctivit FC
usedeigs a Haapeg(forpa mg-tdme, 1bs aé\ﬁé}{qq,mpm%e(r%le (CRC

wat er - sol ubl e multivalent netal salt is added, the
anduAd Rjenmaaldtan ysrhimiseelapapsoved. I n the water
absorbent resin particles of the present invention, an
[l ctifornallethedl ubWatenpbheorbing pgehdiably 35
mass % or |less, nore preferably 25 mass % or | ess,

stillanmoptefidier abbyrddnBasso % thiel epses¥hen imeention ~for
anount of the water-sol uble conponents exceeds 35 nass

o it e ) | ! XCE! o
%?o&h&ﬂ%: ?i%%gggqﬁr’%%i’bﬁ?%hé;g‘(?ﬁ\?\ﬁﬂctlﬁdééllﬂh@ step of mixing

grmeablt . p. Fur en the water

sorpent_resi.n t ' ' : ;

ﬂmga?mm, e.qtgfg%m%ké?p%%??{ﬁ%e%t“éﬁihiﬁ%ﬁ%e%affgm
rop ,as.t : i on.

A A R i s

i nvention for producing a, water gbs r.bi ng

t
$aldnamd ity Water-soluble

absorbent resin particles, organic acid (salt) , and
matHivabdmbl enmtat i walléntthet aprsal eontained "in the water

absorbing agent obtained in the present invention may
independently exist or may be contained as a product which
has partially reacted, i.e., as organic acid metal salt.

An amount of the water absorbent resin pa;ticles serving
as a maiﬁ component of the water absorbing agent is 70
mass % or more and less than 100 mass %, preferably 80

mass % or more and less than 100 mass %, more preferably

.90 mass % or more and less than 100 mass %, most

preferably 95 mass % or more and less than 100 mass %.
The water-soluble multivalent metal salt is powdery salt

of at least bivalent metal. On assumption that a water

absorbing agent produced in the present invention is used in '

an absorbent core for a sanitary material such as a diaper, it
is preferable not to color the water absorbing agent and it is
preferable to select a Wate;‘ absorbing agent which is harmless

for a human body.
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Note that, the organic acid (salt) and the
wat er-soluble multivalent nmetal salt that are

weomsatsaerd in the water absorbi ng agent obtai nBCT/IrR00I@8577

present invention may independently exist or may be
contai ned as a product which_has partially reacted,
i.e. , as organic acid metal 2€alt. An amount of the
wat er absorbent resin particles serving as a nain
conmpanent of the ter gbsorbing agept s, .70 nmass, % or
‘or e Ié‘n&”ﬂ@é’st?h‘éﬂ?‘llt?@ﬁﬁs 7Y gpeggfeafﬁl 9f8t8"‘?ré’§§t@/5'o§r°1uble
nore and | ess than 100 mass % nore preferably 90 mass . .
medal rvls fardal kossg thare adotheddmsg Offolslﬂ%fﬂeﬁﬁ%ml%, it 1s
mass % or nore and | ess than 100 nass % The - .
pwiferabdbutd selattiwatentsaletidle sanltivelpohdoeiadfalt which
of at least bivalent nmetal. On assunption that a water
Aabs O bi dis aflerid phogusedwiaterhatmesandl teneperatuis so that
used in an absorbent core for a sanitary material-such
i%é Boticiratibnl $sP5efBaakl 8,ner HRo£S) andrke praiferably 10
a sorB! ng agent and it |shpreferabl e to select a water

] [ i (g YA oJ=Ya \VAW]
AR ) RS M et B e P

i ‘ent of the

wat er-sol ubl e net.al ;salt for t] ti

of |i%ﬁanﬁb>%%r8?i GHe iWaitgrEJ?%if"gtrggeo_l g(qg%agggggg iEtal salt
wat er - sol ubl e nul tival ent tal salt which can, be .

Whish vean n Bur cifbfler 1Bt HOF maPTE8FREr al WY &RLPR nainclude:
its concentration is 5 mass % or nore, nore pref,erablg ‘
dumsaim chleside, palyplusmingnechlanigdes@lipgdngmy, sulfate,
nor e.

aluminum nitrate, bis aluminum potassium sulfate, bis

aluminum sodium sulfate, potassium alum, ammonium alum,
sodium alum, sodium aluminate, calcium chloride, calciurr;
nitrate, magnesium chloride, magnesium sulfate, magnesium
nitrate, zinc chloride, zinc sulfate, zinc nitrate, zirconium
chloride, zirconium sulfate, and zirconium nitrate. Further, it

is preferable to use salt containing the crystal water for better

solubility with respect to absorbed liquid such as urine. It is

‘ particularly preferable to use aluminum compounds. Among

them, it is preferable to use aluminum chloride, poly
aluminum chloride, aluminum sulfate, aluminum nitrat‘e, bis
aluminum potassium sulfate, bis aluminum sodium sulfate,
potassium alum, ammonium alum, sodium alum, sodium
aluminate'. Aluminum sulfate is particularly preferable. It is
possible to mo4st favorably use powder of hydrated - crystal

such as aluminum sulfate octadecahydrate and aluminum
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Exanpl es of the water-soluble multivalent netal salt
whi ch can be used in the present invention include:

W@bkwsites4m chl ori de, pol yal umi num chl ori de, al uPCTIIrR005/008577

sul fate, alumnumnitrate, bis al um num potassium

sul fate, bis alum num sodi uné ul fate, potassium alum
ammoni um al um sodi um al um~ %dT um al um nate, cal ci um
chl oride, calciumnitrate, nagnesium chlori de,

magnesi um sul fate, magnesiumnjitrate, zinc chlari '
slte Myarates [wtrAtcay TRt oin (b i Rladrate). These
zirconiumsul fate, and zirconiumnitrate, Further, it ,
desnpoefenth| may e sadepesrdentbhgused cpysisl fatdtitable
for better solubility with respect to absorbed liquid
caabinatiohnef two os meotte kuhdsl.y preferable to use

al um num conpounds. Anmong them it is preferable to

use akumi peBETERABIE dBatpotlye akabtrisoletbler idaltivalent metal
al um num sul fate, alum numnitrate, bis alum num :
St appliEn é#hf BkeuskidsiR! e praseet wivenkishes particulate,
plot assium aAum ~amoni um al um_ sodi um al um sodi um

al ym nate. .. 4R i rt i cul i
Pl e frocld MRS RS LS UGy than a particle

BoihakeRp IR SALh ahertneat Sbafh QAP IR thotérms of a

(tetradecahydrate to octadecahydrate) . T esp . .
eERoEePEOREY e L ERegBR®ENt BY &6 orP%er% Suidiggpgter 1s
conbi nation of two or nore kinds. It is preferable
preferaiiy 580cummovudEs smimorgapssierably 4@Ptuihiahless. In
can be used in the present invention is particul ate,

. terms of performances, more preferably 20 mass % or more,

most preferably 30 mass % or more of particlés whose particle
diameter is 150 um or less are contained with respect to the
whole water-soluble multivalent metal salt.

In the present invention, it is preferable to mix the
water-soluble multivalent metal salt, as an aqueous solution,
‘With‘the ‘Water absorbeﬁt résin particles. In this case, in orderr
to prevenf multivalent metal ion (for example, aluminum ion)
from permeating and diffusing in the water absorbent resin
pafticles, the concentration of the aqueous solution is
preferably 50 mass % or more, more preferably 60 mass % or
more, still more preferably ’70 mass % or more, still further
more preferably 80 mass % or more, particularly preferably 90
mass % or more, with respect to saturated concentration. Of
course, the concentration of the aqueous solution may be the

saturated concentration.
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and a particle dianmeter thereof is smaller than a
particle dianeter of the water absorbent resin

w@asosited4e2 i n terns of a m xing property. |ts nMeSBEIP2005/008577

average particle dianmeter is preferably 500 mm or

| ess, nore preferably 400 nmm less. In terns of

per f or mances, nore preferab‘l? 0 mass % or nore, nost
pref_erlablyé 30 mass % or nore of particles whose

particle dianmeter is 150 mmor |ess_are contain Wi-t h

r espdtinet gvaker wed? ROTRINE - SEUB e ORIPANES e?‘? & present
salt. In the present invention, it is preferable to

imivert tiomabertasnisuprefend iy &1. 801 #et 4P parts kig mass, more
aqueous solution, with the water absorbent resin '
Prsfdreltay. 0.0 1t hos5cpeatsi byomiasst cstitleweare preferably 0.1
mul tivalent netal ion (for exanple, alumnumion) from

R @ﬂt@%?nﬂlﬁlé fyfsing Wwatehesomilsle ahabdtiveritntesiatal salt,

particles, the concentration of the aqueous sol ution

\}rvrgtsl'gr f%%ﬁ)é@lt Y130 1@?{%%‘% BY enalRr @fPkBleerahkyr 68bsorbent

rnore, sti nore preferably 70 mass % or
IS bbb SRS B FLRARL st obrese waier
SBRBERIREL PEATT ThasabdboRselei ahlo el T ittt of the
saturated concentration. The % ce;:ﬂlgbsor bi ng t

wotarreeluhle HaptEslant e ort dFRS ReferuhQ) parts

0.00 1 to 10 parts by mass, nore preferably 0.0 1.to.5. .
bar sa by sEsce idt i | impos spbée ety POOY &t )éhz gesisegyliquid
mass of the water-soluble multivalent netal salt,

- permeability and anti-blocking property. Further,. when the

amount of the water-soluble multivalent metal salt exceeds 10
parfs by ﬁass, absorbing properties suéh as CRC and AAP -
may deteriorate. | |

Examples of the organic acid (salt) include: anisic acid,
benzoic acid, formate, valeric acid, piti‘ic acid, glyoxylic acid,

glycolic acid, glutaric acid, succinic acid, tartaric acid, lactic

~acid, fumaric acid, propiénic acid, 3-hydroxy propionic acid,

malonic acid, imidino acetic acid, malic acid, isethionic acid,
adipic acid, oxalic acid, salicylic acid, gluconic acid, sorbic
acid, p-hydroxybenzoic acid, and alkali metal salt such as
sodium and potassium thereof; and amﬁonium salt. Among
them, it is preferable to use hydroxy carboxylic acid such as
glycolic acid, tartaric acid, lactic acid, 3-hydroxy propionic
acid, malic acid, salicjlic acid, gluconic acid, and alkali metal

salt or ammonium salt thereof. These components may be
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with respect to 100 parts by mass of the water
absorbent resin particles serving as a main conponent

w@booshes4tmt er absorbing agent. It is not pref ePebir005/008577

that the anobunt of the water-soluble nmultival ent netal
salt is less than 0.00 1 par?I by mass since it is

i npossible to i nprove the de 'S6réd [iquid perneability
and anti - bl ocki ng property. Further, V\,hen the anount

of the water-soluble nujtival en tal s ceeds.1
ipgapepdemddy, r®F ni? p?oﬁé’rli?‘gi €sGem gn Bngf fwo or :
AAP nmay deteriorate. Exanples of the organic acid

hoalet kindsl ude: anisic acid, benzoic acid, formate,

valeric acid, citric acid, gI yoxylic acid, glycolic_ -

aci d, Ngl:elttamt; froim, examphe:s afctble organic @cis gsalt), there
| actic acid, fumaric acid, propionic acid, 3-hydroxy

DFOPieaile ded d, aditoa| caeid d,andi dotivencetdxylaciaicid-derived
malic acid, isethionic acid, adipic acid, oxalic acid,

1563%]&1.336'5' ) r@d%@c%é‘d a@sdméwﬁag i h water absorbent
roxy 0| c acid, and aI kali nmetal salt such as

Es%sgl%u’rr: pBEaﬁg{ﬁtpgo i %dtﬁWéHé‘? Sé‘bfsorﬁ@lﬁlg resin

A i'S plre droxy carboxylic acid
uc as. I C_aci tartaric acid, lactic acid,

uﬁif‘@lgd}g % Bﬁi"‘&ﬂ glcﬁ  malic acid, salicylic acid,
gl uconic acid, and al kali netal %mt or_,anmoni um,sal

Chor cBY, USTHELERE HEMAH S0y (21 hdZhSRGoRE Py Skl byntion.

in a suitable conbination of two or rmre Ki nd
ithis pdswihlextons@BPSE SEhBEERRMIO heidthe a4 tl%%rfbt metal

ion (for example? aluminum ion) in the water absorbent resin
particles and it is possible to evenly disperse the mkultivalent
metal ion in particle surfaces. Thus, the liquid permeability is
greatly improved.

Further, by using the organic acid (salt) in the present
invention, it is possible to solve such a conventional problem
that mét‘all components unevenly adhere to a surface of the
water absorbent resin in a plane manner. As a result, it is
possible to exhibit such an effect that the metal components
evenly adhere to an entire vicinity of a surface of the water
absorbent resin in a dot manner (the metal components
locally exist).

In the present invention, the water absorbent resin
particles and the organic acid (salt) may be mixed without any
modification, but it is preferable to mix the water absorbent

resin particles, the organic acid (salt), the water-soluble
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. of &'surface o

are excluded acrylic acid and other
acrylic-acid-derived reactive by-product, used as

woredosndsal2 f or a wat er absorbent resin, both ofPailird05/008577

remain in the water absorbent resin during its :

pol ymeri zation. By using the _grganic acid (salt) in

the present invention, it is %o‘ssi bl e to suppress

pler meat i on o; the nultivalent nmetal ion (for exanple,

alum numion) in the water absorbent resi rficles .
mandtivalentpszetal sals, erdl jt disspPEe Pﬁs?ﬁfﬁa?f%ﬁoeﬁfux the
metal ion in particle surfaces. Thus, the liquid .
weterathsotlyens mpsiax [pattipltesedherorgrsyic pgids(sait) as an
the organic acid (salt) in the present invention, it
dfudessi Halutdongl waduthea watwersdlutdlle protitévaldrt metal
netal conmponents unevenly adhere to a surface of the

SUAt €4 s ARROLBRIM0 1 §Sé Bl flod ,Phantt iteingrartAsudarbsteferable
it is possible to exhibit such an effect that the

tiget %ifor@%‘enéls%%‘é%” Ya@fer &-19) ara£at i tRevi Q\i’éﬁ*ﬁtéﬁsoluble |
0

wat er absorbent resinin ad

BALEiR L TS B, TR Wil ertTiDeaP bt Oosy Rpaet] crgmeous
LTRGER A T E T A SE T i T
B e 0P BB { Uatten( VALEAT SEHRDIE oI Avplent metal

nmore preferable to mx the water absorbent resin .
it andeshet begangaracicadsalsdittis @ayedarable to use organic

acid salt.

The water absorbing agent obtained in the present
invention contains preferably 0.1 ppm to 10 parts by mass,
more preferably 0.0001 to 5 parts by mass, still more
preferably 0.001 to 1 part by mass of the organic acid (salt),
with respeét to 100 parts by mass of the water absorbent
resin particles serving as a main component of the water
absorbing agent. It is not preferable that the amount of the
organic acid (salt) is less than 0.1 ppm since it is impossible
to suppress permeation of the metal components into the
water absorbent resin and it is impossible to impfove the
liquid permeability. Further, when the amount of the organic
acid (salt) exceeds 10 parts by mass, absorbing properties
such as CRC and AAP majr deteriorate.

Further, in the present invention, the organic acid (salt)

and the water-soluble multivalent metal salt may be
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aqueous sol ution, and the water-sol uble nultival ent
nmetal salt as an aqueous solution, and it is

w@arosites4rar |y preferable to mi x the organi c acPdI/§fEadzgoss77

and the water-soluble multivalent netal salt in the
formof common . aqueous sol tg on with the water
absorbent resin particles. "I# order to obtain even
solution of the water-soluble nmultivalent netal salt

and. the organic aciq (salf), it is preferable t c o1
Sgi@ﬁht%nﬁeiﬂélgaﬂﬂsegh@%a{%? 5Tt bgﬁgs Z“%tceob LP§Einking
in the present invention contains p{}ef erably 0.1

roato1pat: s FHyweSs, #Br deaTBerdbl 4) 0. 9ft aEer soluble

- parts by mass, still. nore preferably 0.00 1 to 1 part

oy Inbesleatt t heetalganatt abiavifsgl cpUstirity r #&ibct reppect to
100 parts by mass of the water absorbent resin

WaFiord @testproduass a trhiighcbemorers turfe eived at)eeasiness in
absorbing agent. It is not preferable that the anount

gérﬁlfé%&f)aarafc wWhtdk (spAliblel snlgsivdleart Gniétpbnsalindato the
t 1s 1npossible to suppress perneation of the netal

. 4 _ Cher - e
AU PR ASAS PR Bl g Eyaasy prcteravte o
urt-her, en the anou fosth ' [

%ﬁegﬁg W5 Al ettt ‘o B EBE 86 60e STtogs have
and AAP deteriorate. Further, jint ese ,
PhvBAL LGP SYHIEN b AT OTSARTS affifhe (st Hnd  the

wat er - sol ubl e mul tivalent netgl salt may
wedenuso hnbbusniltivedeat metali sallof surface
cross- i nking -

In the present invention, it is preferable to mix a
hydrophilic organic solvent with the water absorbent resin
particles in combination with the organic acid (salt) and the
water-soluble multivalent metal éalt. It is more preferable
that the hydrophilic organic solvent is contained in a common
aqueous solution including the organic acid (salt) and the
water-soluble multivalent metal salt.

As the hydrophilic organic solvent, it is possible to use a

hydrophilic organic solvent which may be used also in the

aforementioned surface cross-linking treatment. Particularly,

it is preferable to wuse polyhydric alcohols such as
ethyleneglycol, ‘ diethyleneglycol, propyleneglycol,
triethyleneglycol, tetraethyleneglycol, polyethyle‘neglycol, ‘
1,3—propapediol, dipropyleneglycol,
2,2,4-trimethy1-1,.,é—pentandiol, polypropyleneglycol, glycerin,

polyglycerin, 2-butene-1,4-diol, 1,3-butandiol, 1,4-butandiol,
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treatnment. However, in terns of (i) use of
wat er-sol ubl e nmultivalent netal salt having causticity

wawndaok/10883pect to various steel products at hi ghCT/JP2005/008577

tenperature and (ii) easiness in perneation of
wat er - sol ubl e nmul ti val ent rre{zgl salt into the water
absorbent resin particles, Tt°1S particularly
preferable to m x the water absorbent resin particles

whose surfaces have been cross-1linked, the organic -
lag-peps@ngiol, and, e rlacwa -@i; ubﬁ’é'ﬁmcﬁf’g’ﬁxﬁqe%}i&thanoh
salt. In the present invention, it is preferaple to .
Ini2e cychgliesemol,c or ganme o \dREORATE + he watelhanolamine,
absorbent resin particles in conbination with the
teigimnodaiminesal pplypodypire pydeae, sodxpethleneremyprepylene
metal salt. It is nore preferable that the hydrophilic

Bl Co156leRrtr, | peednkziythditiol, aandmmwridqobowsmong them,
solution including the organic acid (salt) and the

jpat gf - E’ﬂ‘é‘@r%tﬂ"l‘é' tityal @de Mt yled dglyd®l1l hepropyleneglycol,

hydr op Ic organic solvent, it is possible to use a

é‘%oﬁ&%ﬁ%idlii)f %\%ﬁ%&g&iépl 'E%@fta‘ﬁ’mfm NRYxBe dified, adisRerin, and

rement surface cross-[inking treafnent.

Particul.arl it is preferable t e yh L,C
t&l“&"cﬂlg’r@(%}?xéhpﬁee‘t hylr[‘ feu yc%lo,rﬁgi%e,%rgféeneéﬁ%}gbl ’b~e used
propyl enegl ycol, triethyl gneglycol, .. .
inslohenAFIBPTCaP, it YERRIFerENpiBation of two or more
1, 3- propanedi ol , di pfopyl eneglycol, 2,2, 4-trimethyl- |
kingent andi ol , pol ypropyl enegl ycol , gl ycerin,

The water absorbing agent obtained in the present
invention contains preferably more than 0 to 1 part by mass
or less, more preferably more than O to 0.1 part by mass or |
less, part%cularly preferably more than O to 0.02 parts by
mass or less of the hydrophilic organic solvent with respect to
100 parts by mass of the water abs‘orbyent resin particles
sérx}ing as a main component of the water absorbing agent. By
using the hydrophilic organic solvent, it is possible to more
evenly mix the water-soluble multivalent metal salt with the
water absorbent resin particles.

In the present invention, examples of a device which
adds and mixes the organic acid (salt), the water-soluble
multivalent metal salt, and the hydrophilic 6rganic solvent
with the water absorbent resin particles whose surfaces have
been cross-linked are as follows: a cylindrical mixer, a screw

mixer, a screw extruder, a turbulizer, a nauta mixer, a
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pol ygl ycerin, 2-butene- | ,4-diol, 1,3-butandiol,
1, 4-butandi ol , 1, 5- pentandi ol , 1, 6-hexanedi ol

wa @saysarnhexanedi met hanol , 1, 2- cycl ohexanol , PCT/JP2005/008577

-tri met hyl ol propane, di et hanol am ne, triethanol ani ne,
pol yoxypr opyl ene., oxyethl engwoxypropyl ene bl ock"
copol ymer, pentaerythritol, ﬁh sorbitol. Anong them
it |s|preferable t-o use et hyl enegl ycol, .
r enegl ycol , propanedi ut andi n [
\ﬁ-es%%aa OI%}}I’Q‘FSFC irﬁ,B%% ‘Eﬂr‘%"hg?ﬁy|ao|‘g%’&?§§éé? elgleleader, a

By

- conmponents nmay be used inde endentlﬁggr in,a suit.able

floWhAEEGon 88T aikio CHITTRBYe TR, 2TRO ALY ef 1SpsBHfeRy @ Toll
agent obtained in the present invention contains ..
mixées @blopnmorBitinan M1xer,1 asd ta PyOfiEe BHXEEsAS np BLIXING
preferably nore than O to 0. 1 part by mass or _|ess,
mathiody| &7 iy poesiblabty adopttadmtchetypoampring method, a
mass -or | ess of the hydrophilic organic solvent with

JapRenatidlo HAQinar ticbiodgsorofa t bermbimatahsothemeof. It is
resin particles serving as a mai n conponent of the :

AR .MF‘QWQ 3geddopY YBENGieeAYIHIORRIKIEg method in

organi'c solvent, it is possible to nore evenly m x the

t%ﬁ%héﬁ{i%%&sf%léli ??gﬁgfsgtﬁ'?{r']l@ltﬁs%fat’%tﬂhlt e ¥Ble®lcy at the

resin par e present 1 nventi on,

exanpl f. a devi whi ch e : o
et Ry o GER P G, BRE RBRE Ty St 1t s
o SR LB e LR el Rl L B VALY the water

absorbent resin is not damaged. Specifically, the rotational
frequency preferably ranges from 1 to 3000 rpm, more
preferably from 2 to 500 rpm, still more preferably from S5 to
300 rpm. It is not preferable to set the rotational frequency to’
be more thaﬁ 300 rpm since the water absorbent resin
becomes powdery which results in drop of the water absorbing
property. Further, when the rotational frequency is less than
1 rpm, the mixing operation is not sufficiently performed, so
that it is impossible to obtain the desired liquid permeability
and anti-blocking property.

Further, powder tempefature of the water absorbent
resin particles, not hgving been mixed with the solution, .
whose surfaces have been cross-linked, is not particularly
limited. However, the powder temperature preferably ranges
from room temperature to 100°C, more preferably from 50 to

80°C. When the powder temperature exceeds 100°C, the
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~Lddi ge nixer. As a mxing me

been cros_s-l inked are as follows: a cylindrical mxer,
a screw m xer, a screw extruder, a turbulizer, a nauta

wWOorR00en984a2y/- shaped m xer, a ribbon bl ender, a dpCbHIE0GY09RS77

kneader, a flow m xer, an air current mxer, a rotary
disc mxer, a roll mxer, ? nvol ution m xer, and a
it is p035|ble to
adopt a butch-type m xing nethod a sequentlal m xi ng
nmet hod, or a conbln |on thereof .. It

IBPélfrégaBPSr%l%obﬁ (it Y IRC){I ﬂgg}ﬁﬁlhosdo that it is
ternms of industrial roductlon tatjonal fre
imponsiblamter aRiainy SBer AFBITSS Gt rﬂeaaps%?% and
limted, but it is preferable to set the rotational
dndqbéockisg phapetrtie- wat er absorbent resin i s not

damaged. Specifically, the rotational frequency

pr ef ex afihye riariges fo amit the38@derpabserberpr gesinbpprticles
from2 to 500 rpm still nore preferably from5 to 300

JWHjedted S tBOt tREef gnafd e t @roais-lirekimg attiresaiment in the
frequency to be rmre than 300 rpm since the water

ﬁ]?é§%l?\.enl{n\;&§t RS SBOMERIYY ¥bhehinesyl thel @r@b@ﬁc acid

& viat er  absor ing property. Further, when the

ﬂtl 0 ﬁpatut%r}c%f)'lﬁbl 1655 ﬁi%ﬁﬁ%a}li?ggﬁ UBfevlIXi NGind  the

atlg 3 |C|ently pe so thaf it is

| 0SS e to obtain t lredll i ql:
BRAraRPIL o‘b‘kg%“brﬁﬁg £l riipe, PAsiBEIAPY ikdited,  but
tenperature of the water absorbent resin %ﬁrtld es

protiaralliy TRRECH XE@MN (HPEhSEAREi dF, wHosBIInUtes, more

surfaces have been cross-linked, is not particularly
preferably from 10 seconds to 10 minutes, st111 more

preferably from 20 seconds to 5 minutes. When the time taken
to perform the mixing operation exceeds 20 minutes, it is
impossible to obtain a corresponding effect. In this case, the
water absorbent resin may become powdery.

Thus, it is most pfeferable to set conditions for
obtaining the water absorbing agent of the pre‘sent invention
as follows: the powder temperature of the water absorbent
resin particles whose surfaces had been cross-linked ranges
from 50 to 80°C; the rotational frequency ranges from 5 to
300 rpm; the time taken to perform the mixing operation
ranges from 20 seconds to 5 minutes. The water absorbing
agent having been subjected to the mixing operation under
the foregoing conditions is superior in treatability and is free
from problems such as adhesion and agglomeration. Thus, it

is not necessary to perform a drying step for improving the
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limted. However, the powder tenperature preferably
ranges fromroomtenperature to 100 C, nore preferably

wo e@s168371 0 80 C. When the powder tenperature BPRUSERG65/008577

100 C, them xing operation is less efficiently
performed, so that it is inpQssible to obtain the
desired liquid perneability 5rr’cl’anti - bl ocki ng
property. A Iti e tgken to m x the water absorbent
resin_particles subjected to the surface cross-linki
treaiemdhtyi nof heﬂ'p‘?{es\?ﬁtteirnvéﬁﬁ’ﬁoé%lﬁgt h &St | Jha‘”rllgg‘ been
containing the organic acid (salt), the wat er-sol ubl e
smwbjé¢caidrip tiee anixang aperditi@ophilic organic sol vent
is not particularly limted, .but preferably ranges
[Wateprebsecbimgthg@Athi nutes, nore preferably from 10
seconds to 10 mnutes, still nore preferably from 20

seconds tie SwH k4 eshsd¥isin g hagente disteimed jrer thempresent
the m xi ng operation exceeds 20 mnutes, it is

iTRASSLY € 4 Orpkbaifna FOrhespRPndorgpehfeatts irtd hilse water
case, thé water absorbent resin may gecome powdery.

R¥ariehy TR, WALGEREL 10 SEdonalar the meta
G EOBBESRERE L PR 10 601 WFOLE o dag® gfgthe water
e BT b i TSR0, 5 Sk i, absorbing
time taken to performthe nxing operation ranges
2genécionasiparisrnim eentribugatreteaddenpragacity {éﬁ@) and
liquid permeability, and is less susceptible to process
damage. |

A moisture content of the water absorbing agent
obtained by the present invention is preferably less than 10
mass %, particularly preferably less than 5 mass %.

. A centrifuge reteﬁtion capacity (CRC) of the water
absofbing agenf obtained \ in the presentn invention is
preferably 10 (g/g) or more, more preferably 20 (g/g) or more,
still more preferably 25 (g/g) or more. An upper limit of the
centrifuge retention capacity (CRC) is not particularly lirﬁited,
but is preferably 50 (g/g) or less, more preferably 45 (g/g) or
less, still more preferably 40 (g/g) or less. In case where the
centrifuge fetent'ion capacity (CRC) is less than 10 (g/g), an
amount of absorbed liquid is so small that the water

absorbing agent is not suitable for use in a sanitary material

such as a diaper. Further, in case where the centrifuge



. 10

15

20

25

agent having been subjected to the m xing operation
under the foregoing conditions is superior in

woe@atedari ity and is free from probl ens such aBCT/JP2005/008577

adhesi on and aggl oneration. Thus, it is not necessary

to performa drying step for_inproving thetreatability

of the water absorbing ageth3I3ravi ng been subjected to-

the m xing operation. [Water Absorbing Agent] In the

wat er absorbing agent obtained in the present .
reeniiiomncapacatat (GRCHf exeear scHhdBéR) s itht gl mfrength is
wat er absorbent resin particles is suppressed, and the
lowt,asoctinpbrieneyeven iy passilela soanbéainre watencebsprbing
the water absorbent resin in a dot manner, so that the
el wlbEsH Hsngupeeior iin Hapeid perineabéktyri f uge

retention capacity (CRC) and liquid pernmeability, and

is |ess siss6pPbiRks tagRiAseSprtvmgee PAAR)stofethe water
content of the wateéer absorbing agent obtained by the
a%é@?@frf%p?’ﬁgéh‘ﬁn b%tﬁ;ﬁ%ﬁr abhy kegs tdri A”ﬁ%ﬁve%tion is

particu y°preferab ess than 5 mass %

SIS BHIECAl L B0 S e F 206 ) o more

Bt ket b i iRl 50,8 P 5 e ie

- upper limt of the centrifuge retentio it CRC
4 85okPparln cerael yhena tt@(f? alsor eBPg(f %%3&{5%6’9635)““ of

(g/g) or less, nore preferably 45 (g/g/) or
4.83 kPa (AAP) is less than 18 "(g/g), when the water

absorbing agent is used in a diaper for example, a so-called
re-wet amount (an amount of returning liquid which had been
absorbed) is large which results in skin rash of a baby.

A saline flow conductivity (SFC) of the water absorbing
agent obtained in the present invention is. preferably
30(x10-7cm?3-s-g-!) or more, more preferably 60(x10-7cm3-s-g-1)
or more, still more preferablyA 100(x10-7cm3-s-g-1) or more. In
case where the saline flow conductivity (SFC) is less than
30(x10-7cm3-s-g-1), when concentration of the water absorbent
resin particles in a core of a diaper is 30 mass % or ‘more
(more specifically, when concentration of the water absorbent
resin particles in a core of a diaper is 50 mass % or more), a
rate at which urine is absorbed is low. This may result in
leakage.

It was found that: when the water absorbent resin

particles whose 'surfaces had been cross-linked and the



10

15

20

25

| ess, still nore preferably 40 (g/g) or less. In case
where the centrifuge retention capacity (CRC) is |less

w0 b@s/145371 g/ g), an anount of absorbed |iquid i BCEOP2005/008577

smal |l that the water absorbing agent i's not suitable
for use in a sanitary materi gl such as a di aper.

Further, in case where the'bgﬁtfifugeretention
Fapa0|tythTK)texceegs 50 (g/g), its gel strength is

ow, so that it _may be'inpossible, to ohtain a water
S@ﬂﬁéi%ﬂngoﬂééﬁﬂmﬁiygﬁei QggﬁBZFi 8pid Slaﬂgjbi §he Wafer-soluble
perneability. An absorbency against pressure ( AAP). of
hindtivatlentabnetsl ngaligermdbthenbydipphilipr e58aaiic solvent
invention is preferably 18 (g/ g) or nore, nore
apteef grigleldy *Qthg/eaph ootimere, irst birdemort® pobtetablthe2water
(g/ g) or nore, where the pressure is 4.83 kPa. In
LSS Wes ea g b8t AP ehlbepey sagai hsventRespre Wibckilg pPaperty
(AAP) is |leSs than 18 (g/ g) , ‘when the water

t?é’c%%ﬂln%i%% baraads @i@n?ﬂiéaﬁrﬂi%r@ﬁgﬂ'@l@aﬁ index for
e 0

So-ca re-wet “anount (an anount returning liquid

which h .5, | 8; Sarare i i
RIRE S o B o e A o o, SHiRER] IR {ripgatyown in

o t f v A'Sa 'ow conductivity

0 e er apsor.bi ng agent t.ained.in.th
qmm%}m & dRabiy BoRe [t pedug’ 1} fpWeE: e added
nore preferably 60( c | Q.cms 1). , Still .
saliudipnefisr aBPYE 100E0LY ogvfgfi'»ﬂ@-%f gQ‘)’T?rB‘?ngL%ﬁﬁlqllﬁscéEe short
where the saline flow conductivity (SFCZ, is.less than
t3o(e. Thizcabs-shays theh: tsteichekiomntion inelagalparticles

absorbent resin particles in a core of a diaper is 30
jeasssYppiresseel, and permeation of multivalent metal

components into the water absorbent resin is suppressed.
The initial blocking ratio preferably ranges from O to 15

mass %, more preferably from O to 10 mass %, most

preferably from O to 5 mass %. When the initial blocking ratio

exceeds 15 mass %, the water absorbenf resin particles to
which the solution has been added are highly likely‘to adhere
and agglomerate, so that treatability of the powder is low.
Further, the favorable mixing is not realized, so that it is
imi)ossible to improve the liquid permeability and liquid
diffusion property despite of a large amount of the multivalent
metal components added. Moreover, it is necessary to extena
the time taken to perform the mixing operation.

An amount of water-soluble components of the water
absorbing agent obtained +in the present invention is

preferably 35 mass % or less, more preferably 25 mass % or
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(more specifically, when concentration of the water
absorbent resin particles in a core of a diaper is 50

wWore®s/1084027 nore), a rate at which urine i s abspeharbods008577

low. This may result in | eakage. It was found that:
when the water absorbent resin particles whose
surfaces had been cross-1i n‘ké)’rcgl-’ and thesol ution
colnt_ai n: ng the olrgani c acid (salt) , the water-soluble
mul tivalent netal salt, and_the hydrophilic organic
lesby il b MB OFx M THD BAChS OBHRTS | T SdAFSPo Bbicase where
t he wat er absorbing agent -of the present invention, a

thieoc Rinnguprtopef t $hbet wesar nskuble paprmppasnts exceeds 35
significantly drops. As an index for maki ng the drop

6leeay e1%  anitisni igedl bStoekgtly rig i doshowwhicheastrags liquid
Exanpl es is used. As this value is |ower, the added
SOHlT ity Mrereven) ywlidi ushd ovatet halpsotbiti@sagent is
short time. This also shows that: liquid absorption in
ﬁgfi?l iRaht 'd(f%trg)%r' SaB4YBRPHRIRGds POREEAMRAIAAP)Oinay drop as
nul ti val ent taf gorrponents into the water absorbent

r.esi nq.s suppressed. The initial blocking ratio

tﬂ%‘? eellgglsf%?anges fromO to 15 mass % m%re preferably

from0O to 10 mass % nost pref.erably f ‘

0% Vbn RABYHS ; 3P o8 BHT Rg B0 AP URROTE L CRIE water
t he wat er absorbent resin par%i.ol es 1.0 which the -
absarbonghagendeR! dde PEFEERT GRKERHRA St beREREFREEd by a
and agglonerate, so that treatability of the powder is .
H)Iﬁw,kl_l%lgtrr@m.tfheSPavlfrinﬁﬁalengfi g8 meethedl {oedgnegsuring
that it is

‘the blocking ratio is as follows: as shown in Examples, the

water absorbing agent (or the water absorbent resin particles)
is evenly spread on a bottom of a predetermined cup and is
made to absorb moisture at 25°C with relative humidity of
70 % or at 25°C with relative humidity of 80 % for one hour,
and then is sieved by a shaking classifier for a certain time,
so as to measure a moisture absorption blocking ratio 1n
accordance with a mass W4(g) of the water absorbing agent
(or the water absorbent resin particles) remaining on the sieve

and a mass W5(g) of the water absorbing agent (or the water

absorbent resin particles) passing through the sieve.

When the moisture absorption blocking ratio is
measured in accordance with the foregoing method, the
moisture absorption blocking ratio at 25°C with relative
humidity of 70 % ranges from O to 10 mass %, preferably from

0 to 5 mass %, most preferably from O to 3 mass %. The
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i mpossible to inprove the |liquid pernmeability and
liquid diffusion property despite of a | arge anount of

W0 b@stod4ri val ent nmetal conponents added. Mor e OREF/JP2005/008577

i's necessary to extend the tinme taken to performthe
m xi ng operation. An anmount Qf_ water-sol uble
conponents of the water abso ng agent obtained in

. the present invention is preferabl y 35 mass % or |ess,

nmore preferably 25 nma Qrless, stil . .
HodsEES| RSO RREO Y, iﬁo king mat:’é’sea&her%‘e?hewh%uﬁtﬂame
of the water-sol ubl e conponents exceeds 35 nmass %
yemititenof 1BQ S| tanghs drodr dpda AGLITERpEr trealT ¢ etr;?bly from
Furt her, when the water absorbing agent is used in

0Oli ape30 s Bonanese( PREfanalb ARy omayOdte@p2@sma s %, most
el apses. A noi sture absorption bl ocking property of

pheferlisly @benr I n® dgeninaads (e Pradentanyveaniditids, when
represented by a blocking ratio. A specific exanple of

@%ﬁhﬁ‘?gtlﬁ% dB8SHptitth tﬂ‘l%cllh?ﬁ%('rﬁ@ié diceddsdss upper limit,

as shown .1 n Exanpl es he wat er absor bi ng

%?én{re(aocraﬂﬂ{gtf‘%tie[t absPL b tal")géi*gi gr LigelS)isi fow in high

sprea ottom predet eérmned cup and

LSy, RRRCIR T MEE T PGBk Wi gpoorven
e ) 1 S8 Dh S rotowing

nmoi st ure absorption_ bl ocki ng rat| 0_.in accordapce w.th
prohiemai( g of predwation aBkRbi ifagEater 2 sorbing agent

and/or the water absorbent resin particles are coagulated and
jammed in a transportation pipe, and it is impossible to
evenly mix them with a hydrophilic fiber.

Further, Athe water absorbing agent obtained in the
present invention is characterized in that: the organic acid
(salt) is used to suppress permeation of the multivalent metal
components into the particles and to cause the multivalent
metal components to locally exist in a vicinity of surfaces of
the water absorbent resin particles.” A property of the
multivalent metal components which locally exist in a vicinity
of surfaces of the water absorbent resin particles is
represented by a ratio (;lt which the multivalent metal
components are extracted in one hour (described in
Examples).

As to the extraction of the multivalent metal components

in the vicinity of surfaces of the particles, a condition under
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(or the water absorbent resin particles) remaining on
the sieve and a mass Ws(g) of the water absorbing

w@g®atogser t he wat er absorbent resin particl esPCPAHROITWYSS77

t hrough the sieve. Wen the noisture absorption

bl ocking ratio is nmeasured i ccordance wth the

foregoi ng nethod, the noistu absor pti on bl ocki ng

][atl ooat 25C with relative hunmidity of 70 % ranges
romO to 10 mass. % preferabl romO to 5 mass % ...

Vﬁbmhpﬂeﬂér.‘aﬁﬁwb}%rﬁ(’g %récﬁaés{%geﬁ?e%%?ﬁr%ts multivalent

absorption blocking ratio at 25C with relative

thetatli ¢gmyppo8Ondsr anges styayh ¢imes 401ehsgsypne hour means

preferably fromO to 30 mass % nore preferably from?O

tia t2O0p 8BRfe LbiomDst thretendtivalendmiteted dompeseRts into the

Under any condition, when the noisture absorption

Wwheeki ngbsatbenexceedin i tsattiptes! i18 t suppressed and the
treatability of the water absorbing agent is lowin

@hkﬁﬁidg%ls@g%trﬁetgpuéoﬁoﬁ@ﬁtki Ecfflybeadyetipntd wicinity of

fent core a sanitary material, there
ccur_the follow ng problens: in a production plant,
t?h S EFEhsor bi ng agent and/ or the water absorbent

resi articles atre coagul,ated a ' d_j

t r anspBFt RFTACF R éﬁg §HE | ?Fﬂg‘%@%ﬁe rt;gt%%/eﬁwnponents
mx themw th a hydrophilic fiber. Further, the water

isgor bRy WESAE GHhasRBants T9Hpr d8eRUPRIERSEGn PY @S to
characterized in that: the organic acid (salt) is used
sapprpssest qer iralRE #ndhdAbl eindl 8t afetty improve the
conmponents into the particles and to cause the
fMdistuekeeabsorption blocking ratio in high humidity, thereby

obtaining remarkably superior liquid permeability and liquid
diffusion property. In order to realize such advances, a ratio
at which the multivalent metal components are extracted in
one hour preferably ranges frqm 5.0 to 100.0 mass %, more
preferably from 10.0 to 90.0 mass %,'most preferably from
15.0 to 80.0 mass %.

When the ratio at which the multivalent metal
components are extracted is less than 5.0 mass %, the
multivalent metal components further permeate the water
absorbent resin. Thus, the permeation causes CRC and AAP to
drop, so that the moisture absorption blocking property is not
improved in high humidity despite of a large amount of the
multivalent metal components added. Moreover, the liquid
perméability and liquid dispersion property are not improved.

[Absorbent core]
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metal conponents to locally exist in a vicinity of
surfaces of the water absorbent resin particles. A

w@e@paodsy2 of the multival ent netal conmponents REI/EIR005/008577

locally exist in a vicinity of surfaces of the water
absorbent resin particles is represented by.a ratio at
which the nultival ent met al‘éﬁrﬁonents are extracted

in one hour (described in Exanples) . As to the

extraction of the nmultival ent nmetal .conpongnts in the

vi ci nThg owaderf stagopbinge %&thoe}é‘aaq% ngipti*g?F present
underwhich it is possible to extract a | arge ampunt of
imaén timrents meten bioesbnavitd | 8 asybiable | prateriglas thereby
one hour means that: perneation of the nultival ent

&Btaln aosphnent shiatabsbebeattecoalss arereningr esi ran absorbing
particles is suppressed and the nultival ent netal

Neft Sz | Qe It rexi slatdribhe foirci @kanple.t Ehe following
surfaces. The perneation of the nultival ent netal

gggg%’ﬁ?@égﬂé‘h%std}%éfﬁé elorabsorbent resin is

ressed so as to suppress drop in CRC and AAP and

20, 71he WIS RcoDP 418, EORRpRbIARLD! oy sanitary
Sibiguieys TWChr 8y o B.rBaPRAEeinbaty anowut B papiin, an
Sxeonsianph BAE:HoREstERdr BBty FAREEoT giiaed hepdy fluid,
ég(&gag?;ie%ﬁig{gog;;gt?gy éér?ir:nailr?éotil% gxgré%egasésiosorbing
agent and other materials. An example of the material used is
a cellulose fiber. Specific examples of the cellulose fiber
include: wood pulp fibers such as a m¢chanica1 pulp, a
chemical pulp, a semi-chemical pulp, a dissolved pulp, and
the like, that are extracted from wood; artificial cellulése
fibers such as rayon and acetate; and the like. Among the
cellulose fibers; it is preferable to use the wood pulp'fiber.
Each of these cellulose fibers may partially contain a
synthesis fiber such as polyester. In case of using the water
absorbing agen’; obtained in the present invention as a part of
the absorbent core, ;a masé of the water absorbing agent
obtained in the present invention is preferably 20 mass % or
more. When the mass of the water absorbing agent obtained
in the present invention is less than 20 mass %, it may be
impossible to obtain a sufficient effect.

In order to obtain the absorbent core by using the water
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15.0 to 80.0 mass % When the ratio at which the
mul tival ent netal conponents are extracted is |ess

w0 b@s/1884@2 mass % the multival ent nmetal conpone@it/gP2005/008577

further pernmeate the water absorbent resin. Thus, the
perneation causes CRC and AAR to drop, so that the

noi sture absor ption bl ocki ng operty is not inproved

[ nI hi ghI hum dity despite of a | arge anount of the

nmul tival ent netal conponents added. Moreover, the
abgarhingr ;e iQ?taalﬁqu? | Hai Bhe; Fr&SETHn 15%"&;}%{19? fad the
not inproved. [Absorbent core] The water absorbing, .
agdmosbtEibead am appropesain matkad bh sedeebad) %ea example,
with a suitable material, thereby obtaining favorable

frtosar hart fodtewhegvkmpws anehbedri mg maybodfim which the
sanitary material for exanple. The foll ow ng descri bes

2R e2ba PR Min@O e hd sadsepbesedcore pspar or a mat made
conposition, used In sanitary materials such as a

Hi3RO8EDhE UARBS or BBANLRET HiSFRKESd W terCaNgITes t
pa??{? a mel'gll cal pa%ll: to absorblét;‘llgood, body fl uid, ang% agen

gsggﬂ%daﬁg;?oﬁﬁgfﬁ%gkogrcﬁﬁﬂéi)%% 2T jabseribag 11|'1 which

terrals. e of the materi a

e o A B S ARl e cvemiy

mechani cal pulp, a cherT'Lca| p a sem - cheni Calcflod It is

. ) ul R,
blepded dveidh) veachul prhgse tfh%al i Re, SHRAR Ty &€
extracted from-wood; artificial cellulose .
preferable to adopt a method in which the water absorbing

‘agent and the cellulose fiber are dry mixed with each . other

and then are compressed. According to this method, it is
possible to remarkably suppress the water absorbing from
falling away from the cellulose fiber. It is preferable to
perform the compression while heating, and a temperature
range at this time is 50 to 200°C. Further, in order to obtain
the absorbent core, a method recited in Japa;'lese Unexamined -
Patent Publicatibn Tokuhyouhei 9-509591 and a method
recited in Japanese Unexamined ~Patent Publication
Tokukaihei 9-290000 are favorably adopted.

The water absorbing agent obtained in the present
invention is superior in properties. Thus, when the water
absorbing agent- is used in the absorbent core, it is possible
to obtain an extremely Superiorlabsorbent core which quickly
absorbs liquid and has little liquid remaining on a surface

layer thereof.
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fi bers such as rayon and acetate; and the |ike. Anong
the cellulose fibers, it is preferable to use the wood

w@eiop/1684b2r . Each of these cellul ose fibers naRCT/JP2005/008577

partially contain a synthesis fiber such as polyester.

In case of using the water absorbing agent obtained in

the present invention as a ‘pﬁfrq “of the absorbent core,

a mass of the water absorbing agent obtained in the

present invention is preferably 20 SSs % or . nore.

Wien The rHesesf abheonhing AL bi ﬁgﬁégemd ob’%ai'ﬁ’{é‘d pyesent

the present invention is less than 20 nmass % it ma

imventiossitd s a4 swpeniar avaifT iad1QEbigIg RIOPERtYor déyus, the

to obtain the absorbent core by using the -

water abstsdorigirmgentaghh i nechn n the prnesedt iawentd onwater
and the cellulose .fiber, an appropriate nethod is
S6588bpeg / FetaBxai®! £geht oih tvgricaks owssy Roowexample, it is
nmet hods: "a nethod 1n which the water absorbing agent

]%g(?%girﬁl%erﬁc?dﬁb PRREN Whtér Melb eEsig omgeld ul®seabsorbing

and t he di spersed water absorbing agent is held

by..t he . i r-ed. ' [ :

Hibli oLARET oo R R IR i Sl 2G RSB sable
venl ybl ended with each ot her.; . im | . :
q?f% PROTERLAE (ALt ot ot Ehdna g edical

absorbi ng agent and the cell ul fi ber, d i xed

pRdh sEciwiiNge her RSN THFe BooreZebain bR AEFRES Buch as
this nethod, it is possible tgo remarkably suppress the

ant ettearstivenpolg anrssl | & eedwagiarmpingiémproving agent, a
fiber. It is preferable to

water retaining agent, and an agrichemical effect maintaining

agent; architectural water retaining agents such as an
interior wall condensation preventing agent, and a cement
additive; a release control agent; a cold insulation agent; a
disposable body warmer; a sewage coagulator; a food
freshness maintaining agent; an ion exchange column
material; a sludge or oil dehydrating agent; a desiccating
agent; a humidity controlling agent; and the like. Further, the
water absorbing agent obtained in the present invention is
favorably used in an absorbing sanitary material, such as a
disposable diaper and a sanitary napkin, which absorbs feces,
urine, and blood.

In case where the absorbent core is used in sanitary
materials such as a disposable diaper, a sanitary napkin, an
incontinence pad, a medicdal pad, it is preferable to arrange

the absorbent core so as to include: (a) a liquid permeable top
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performthe conpression while heating, and a
tenperature range at this tine is 50 to 200 C

wao-moshes472 i n order to obtain the absorbent corBCT/aP2005/008577

met hod recited in Japanese Unexam ned Patent

Publ i cation Tokuhyouhei 9- 50?&9 1 and a nethod recited

i n Japanese Unexam ned Pat ent” “Publ i cati on Tokukai hei

9- 290008 are favorably adopted. The water absorbing

agent .obtained in the present inyention i s superj.ar in. .
sheplerdiseosathugdiarentt ke \%att@‘i/%bg rﬂ?ﬁguéﬁ nt hi%s a liquid

used in the absorbent core, it is possible to obtain
iampextreaiele bagkr shecabdispenedcafdagmnéntoui ckigthe of the
absorbs liquid and has little Iiquid remaining on a
Bk f ase dayer Hhewaly. Themwvdher tabdyrof ifpeageser, and (c) an
obtained in the present invention has a superior water

ADSOFBENY BbPPedidpoTbaShetveemtidre dogorsheet agedtthe back
can be used as a water absorbing/retaining agent in

é’l‘?ééf’.u;’{)ﬂ%e-alggérﬁéﬁ@p!&ré trﬂ%p%%si 8t Pahgedsesd hes to be |

vvgt er S s;)r bing agent in: absorbing article water
absor bi r i hg ag 16l Sp I
Papty Mre FLN AR BNy TVELAL il SPBRAR Rurer

BRAEPIERN ac an al ternative bog mose, a soil
L0 09 RS0 ot oL Sline o
architectural water retaining agents such as, an ;
presenbrinvdntiomdbadathenppeeoiit Inge RGN | isamPtalimited to
tckfi?nlt\lote that, for convgnience in description, “part by mass”
is referred to merely as “part”, and “litter” is referred to
merely as “L”.

Properties of the water absorbent resin particles or the
water absorbing agent were measured in accordance with the
following method. Further, when a specific condition is not
described, this means that all the operations were performeci ‘
at room temperature (20 to 25°C) and at humidity of 50 RH%.

Note that, in case of the water absorbing agent used as a
final product such as a sanitary material, the water absorbing
agent absorbed moisture, so that the water absorbing agent
was separated from the final product as required and
properties thereof were measured after being subjected to
reduced—p;essﬁre low-temperature drying (for example, at 1

mmHg or less and at 60°C for 12 hours). Further, a moisture

content of each of the water absorbing agents -used in
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additive; a release control agent; a cold insulation
agent; a disposabl e body warner; a sewage coagul ator;

W@2G0800B472 eshness mai ntai ni ng agent; an i on exedEIRPEOS/008577

colum material; a sludge or oil dehydrating agent; a
desiccating agent; a humdity controlling agent; and

the like. Further, the mat€r4éb§orbing agent obt ai ned

ig thg_present invention is favorably used in an

absorbi ng sanitary material, such as i sposabl e, . .
Brapeplem @ ad sGATRRAY Bk BX A RHP 1G5 é’gs%?%gm%%%’%? invention
urine, and blood. In case where the absorbent core is
w_asd6ima<smi%any1ﬁa$eri al s such as a di sposabl e

di aper, a sanitary napkin, an incontinence pad, a
auegéeparifpad RdteintipneCarpbdigyt (CRG)ange the absor bent
core so as to include: (a) a liquid perneabl e topsheet

di spoprd adipGenigtoratbatiof chipadiser (CRQ) arépresents an
i mper meabl e back Sheet di sposed adjacent to a clothe

QBSE?E};{;@?EC a%éitéig he avRychr amdde hady 0% t b saline is

user absor bent core di sposed between the

%@gg?gg% éap%é h&iﬁ%ﬁ% esS BAgh ol %r@P ﬁﬁrekéeéﬂdr&oi\foﬂ@?lggt, the

: S0~ as tWo-"or - nor €- Fayered, or may

U e A AEF ASEET B8 (16O Mot 1o

| VSTbLg8 Bt BB EL B LS S B water
by mass" is referred to nerely as "part", and "litter"
abspegbéngedgemt was evenly contained in a bag (85 mm x 60
mm) made of a nonwoven fabric (Heatron Paper made by
Nangoku Pulp Kogyo Co., Ltd.: model type is GSP-22). Then,
the bag was heat-sealed. Thereafter, the bag was soaked in.an
excessively large amount (generally, about 500 ml) of 0.90
mass % physiologiéal saline (sodium chloride aqueous
solution) whose temp‘erature had been adjusted to room
temperature, and was Withdréwn 30 minutes later. By using a
centrifugal separator (centfifugal machine made by KOKUSAN
Corporation: model type is H-122), the bag was drained for
three minutes at a centrifugal force (250G) recited in edana
ABSORBENCY II 441,1-99, and a mass W1 (g) of the bag was
measured. Further, the same operation was performed
without using the water absorbent resin particles or the water
absorbing agent, and a mass WO (g) was measured. Then,

from the masses W1 and WO, a centrifuge retention capacity

(CRC) (g/g) was calculated according to the following
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merely as "L". Properties of the water absorbent resin
particles or the water absorbi ng agent were neasured

w0 pooaaesardance with the foll owi ng net hod. Fur t PET/JP20i008577

a specific condition is not described, this neans that

all the operations were perf%frg‘nad at room tenperature
(20 to 25C) and at humdity 50 RH% Note that, in

~ case of the water absorbing agent used as a final

product such as a sanitary material, the water

&fP3ak¥ithg agent .absorbed noisture, so that the water

absor bi ng agent was separated fromthe final produ

as rdgenteidUuged Triepeionescanacdr (®fe) n%a&@ﬁ@&saf‘kfelr (g) -
bei ng subjected to reduced-pressure | owtenperature
HasndV Of ¢g))¢xampke, (g)t of wetigroabsegdemtl resis0 patigles or
12 hours) . Further, a noisture content of each of the
water Abserbeng) agents -used i nExanpl es and

Conpar ati ve Exanples of the present invention was 6

{E}xsrlgs%eén'c AoainGeNbrééydeeRet £PYEon Capacity (CRO)

e centrifuge retention capacity (CRC) represents

an ablsﬁgptd&g%f@%%%a iy fﬁr@s@grga AAPPfrSetddents an

Itﬁ absorhbe es W t'hout any pressure.” Note
at,.the i S.S t refegr .
SBSerbERGy AtoHaE T B0 51580 % BF i8R fabiprhed for 60
resin particles or a er absorbin ent s_evenl
BaRtHatoati 440 bhba; S0k o i A ReBe o S e SRR oR0 2ls0 a8
fabric (Heatron Paper made by
an absorbency against pressure of 4.83 kPa.

By using an apparatus shown in Fig. 1, the absorbency
against pressure (AAP) was measured. On a bottom of a.
plastic supporting cylinder 100 having a 60 mm internal

diameter, a metal gauze 101 of stainless-steel 400 mesh

(mesh size of 38 pm) was fusion-bonded. Then, under a

condition of a room temperature (20;’C'to 25°C) and 50 RH%

relative humidity, 0.900 g of water absorbent resin particles
or a water absorbing agént was evenly spread on the rﬁesh.
Subsequently, a piston 103 and a load 104 were placed in
this order on the water absorbent resin particles or the water
absorbing agent. External diameters of the piston 103 and the
load 104 were slightly smaller than 60 mm which was the
internal diameter of the supporting cylirider iOO, so that
there is no gap between the piston and the supporting

cylinder, and upward and downward movements of the piston

103 and the load 104 would not be hampered. Note that, the
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Nangoku Pul p Kogyo Co. , Ltd. : nodel type is GSP-22)
Then, the bag was heat-seal ed. Thereafter, the bag

wor®saesaked i n an excessively | arge anount ( gePEr/aR2095/008577

about 500 ml) of 0.90 mass. % physi ol ogi cal saline
(sodi um chl ori de aqueous sol ﬁ%i on) whose tenperature

had been adjusted to roomte 4elr'ature, and was

wi thdrawn 30 mnutes later. By using a centrifugal

separator (centrifugal hi ne made b OKUSA

o o 08nanbddie tipnd | TOA oD 56 hadugTadsas to evenly
drained for three m nutes at a centrifugal force )
APBhGa Ye8id &Pa {Ocdapai)ABsokEEnty the maten agmsorhgnt resin
mass W (g) of the bag was neasured. Further, the sane
paetiel ésromak eperdternet snirbing: agsing Thenwea enass Wa (g) of
absorbent resin particles or the water absorbing

308N e A8dranmi@ss SO0 wa)s wesasuesdred. Then, fromthe
masses W and WO, a centrifuge retention capacity

(CRO1{ S ed)a WeetFalddlhat BO5a¢aaFidigntat 050hemm diameter, a
foll om ngequation. Centrifuge retention capacity (g/

%Ss:sr gﬁ o146 ‘%%??Ul&séf \ggl\%\g%)é?[ilégg%?%d W18 s B¢ R¥akusho

ent resin rcles ent) - 1<

oAU AR LoD TR TSI maving o
30 5TaS Aol TiR e el A SE SRR 2 G2 ) BIEE % or

S an absorbency agai nst pressure of 4.83 kPa.
sodium chloride solution 108 whose temperature had been

adjusted to 20°C to 25°C was added until it reached a level of
an upper surface of the glass filter 106. Then, a piece of filter
paper (product of Advantec Toyo Kaisha,'Ltd.; product name:
JIS P3801, No. 2; thickness: 0.26 mm; diameter of retained
particle:s: 5 pm) having a 90 mm diameter was placed thereon,
so that an entire surface of the filter paper 107 was wetted.
An excesé of}the 0.90 mass % saline 108 was removed.

The measuring apparatus set was placed on the wet
filter paper 107. Then, the water absorbent resin particles or
the water absorbing agent was made to absorb the 0.90
mass % saline 108 for one hour under the load of 4.83 kPa
(0.7 psi). One hour later, the measuring apparatus set having
absorbed the 0.90 mass % saline 108 was lifted, and a mass
Wb (g) thereof was measured. From the masses Wa and Wb,
the absorbency against ﬁr_essure (AAP) (g/g) was calculated

according to the following equation.
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By using an apparatus shown in Fig. 1, the absorbency
agai nst pressure (AAP) was neasured. On a bottomof a

w@bk@stiosa7supporti ng cylinder 100 having a 60 nPCT/JP2005/008577

internal dianmeter, a netal gauze 10 1 of

stai nl ess-steel 400 nesh (rreig size of 38 nm) was

f usi on-bonded. Then, under "a“tondition of a room
Lerr_pg_raturg 520 Cto 25 C and 50 RH% rel ative _
um dity, 0.900 of, wat er absor bent, resi riicle

or a@m%?b%8§8r%i%n§§eﬁfe\§é§1r§v2ﬁ )sﬁrggggofwg)t ﬁe%va (g)/
mesh. Subsequently, a piston 103 and a.load 104 were

mphased0i A0OKi 8 @idaratsr tHesqaPeRtaFssiBeMariiglegs or water
particles or the water absorbing agent. External

ab sombbiers agernitje pi ston 103 and .the | oad 104 were

slightly smaller than 60 mm which was the internal

< aNelceFlotv Umndupporityn@EE)>nder 100, so that there
IS no gap- between the piston and the supporting

cylindes, sanfnepwisw ah dowriwity neveqenbduel irdicative of
pi ston 103 and the |oad 104 woul d not be hanpered.

t [ 3 ;
{550t deimd B0 rdceanta edgmbintentepsancice or o

¢ b . . _
SRLEF oo e “2aRRA 1Y, SHERLRHE ThE ity e $¥CMis, the
measur eprent, t .ed.. Insid i di

g oio CRe1HE Y BESRCaPITIEY dface f11ter 106 (product

of Sougo Ri kagaku { ass Sei sakusho ., Lktd. ;oL

di aneCalcelatipme pof estheoo saH®Re 1%&%) WRNgtvgy was
nm di ameter was pl aced. Thereafter, a 0.90 mass % of
performed in accordance with a saline flow conductivity (SFC)
test recited in Published Japanese Translations of
International Publication of Patent Application No.
509591/1997 (Tokuhyohei 9-509591).

By using an apparatus shown in Fig. 2\, the water
absorbent resin particles or the water absorbing agent (0.900
g) evenly spread in a container 40 was swollenk in a
synthesized urine (1) under a pressure of 0.3 psi (2.07 kPa)
for 60 minutes, and a height of a gel layer of a gel 44 was
recorded. Then, 0.69 mass % sodium chloride solution 33 was
made to flow from a tank 31 and to pass through the swollen
gel layer at a constant hydrostatic pressure. The SFC test was
performed at room temperature (2’0 to 25°C). By using a
computer and a scale, an amount éf iiquid passing through

the gel layer at intervals of 20 seconds was recorded for 10

minutes as a time function. A flow rate Fs(t) of the solution
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sodi um chl ori de solution 108 whose tenperature had
been adjusted to 20 C to 25C was added until it

wo eashesd’a | evel of an upper surface of the gl BEBEIP2005/008577
filter 106. Then, a piece of filter paper (product of
Advant ec Toyo Kaisha, Ltd. 54 oduct nane: JI'S P380 1,
No. 2; thickness: 0.26 nm di ot er of retained
particles: 5 mm having a 90 nm di arreter was pl aced

t hereon, .so that an entite surfa f f|| a
NBYSIRE %@f%gﬁ CeRPedens 8f 4&5 @B é%FFﬁ particles
108 was renoved. The neasuri n% appar at us et was

th ereef) orweRe getermingd phpefernys *Pﬁer% § h®Wadiyiding an

absorbent resin particles or the water absor bi ng agent .
wasr aesdier g owabghtb (gheb®. @0 nizereasid g nkimes (5 nélme 1in
hour under the | oad of 4.83 kPa (0.7 psi) . One hour

watieh, at benwasiy ingl epprtdtupressulravangl absdelbdd flloev rate
0.90 nmass % saline 108 was lifted, and a nass W (g)

hagr efeNoshiRpsSHHEhasT 61 tAe TRSSea andy\Watahebtained
absor bency agai nst pressure (AAP) (g/ g) was cal cul ated

{0
%% g@s <1 hngmpéﬁ%l &&Egv‘grﬁglﬁgéj ?Ht@?vé@mﬁgég?g@g (gig)gééag%culate

enho¥elnfee wEuEsRatets f 1&&%&%? e (" and =
%&a&d&;&&tms&aggar R ]
1W2t ,etraqgf?ﬁso{ t%llgv% ?‘g%gtolfstlfgmslcll%]t1o-l1:1h%e{qs|§1|}1eé t hreousgh the gel
layer. Fs (T=0) was calculated by extrapolating T=0 from a
result obtained by approximating a function indicative of a
relationship between Fs (T) and T.

Saline flow conductivity (SFC)

= (Fs (t=0) x LO)/(p*xAxAP)

= (Fs (t=0) x LO)/ 139506

Here,

Fs (t=0): a flow rate represented by “g/s”

LO: a height of the gel layer that is represented by “cm”

p: a density (1.003 g/cm?) of NaCl solution

‘A: an area (28.27 cm?2) on the upper side of the gel layer
of the cell 41

AP: a hydrostatic pressure (4920 dyne/cm?) exerted to
the gel 1ayer. Further, a unit of the saline flow conductivity
(SFC) is (10-7xcm3xsxg-1).

In the apparatus shown in Fig. 2, a glass. tube 32 was
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hi gher the liquid permeability is. Calculation of the
saline flow conductivity was perforned in accordance

wowal/1e843al i ne fl ow conductivity (SFC) test reRPCT/a&RR00IN08577

Publ i shed Japanese Transl ati ons of International

Publ i cati on of Patent Applic g)on No. 50959 1/ 1997
(Tokuhyohei 9-50959 1) . By‘% i Ng an appar atus shown
in Fig. 2, the water absorbent resin particles or the

wat er absorbi ng agen 0. 900 venly spre in a
ingeriEAetnio WAt fg%ﬁ éﬁ,i ﬁnélg)é‘S/ﬁPWef‘s‘%/ sa Lﬁaiidﬁbe( glass tube
under a pressure of 0.3 psi (5)2. 07 kPa) for 60 m nut esl',l )
32d wmabeidispased gu thpsr G0 gBRSH4 WasSPEavmeshloride
Then, 0.69 mass % sodi um chl ori de sol ution 33 was nade
dalution Bowastpokitioheahd tamphdghetrr thigh ehbottom of the
swol l en gel layer at a constant hydrostatic pressure..
hpelIShe kest4uasnpehéotstd4at. 006® tmaper & used{@m tahloride
25C) . By using a conputer and a scale, an anount of

dd 11 nPass it N hadhint BRedfAnkagar wids iglipplidd tof the cell
20 seconds was recorded for 10 mnutes a s a tine

% n%i%lgn? A LLQ}‘YFﬁ&Seﬁ%«Q (%f4 t Qﬁtgpl Hti O9PRSSIAY collecting

rou e SwWo mai nl'y between particles

SRFEEIL 1P FE SLIMOBELD G Basdlet diledl Bhrben e
Sl alpch & conet ant Iydr sl 2l pEeosure 308 Bollccting

and only data obtai ned between."Ts" and a ten-nin
¢ombairag¢r whS a9 pbaeadcomptan even balance 49.u % inside

diameter of the cell 41 was 6 cmv,. and No. 400 stainless metal
gauze (38 pm in mesh) 42 was placed on a botfom of a lower
portion of the cell 41. A hole 47 which allowed liquid to pass
through was provided on a lower portion of a piston 46, and a
glass filter 45 having Ahigh permeability was provided on the
bottom thereof so that (i) the water absorbent resin particles
or the water aBsorbing agent or (ii) the swelling gel did not
enter into the hole 47. The cell 41 was placed on a table for
the céll, and the table’s surface which is in contact with the
cell was positioned on the stainless metal gauze 43 which did
not prevent the liquid from passing through.

The synthesized urine (1) was prqpared by mixing 0.25 g
of calcium chloride dihydrate, 2.0 g of potassium chloride,
0.50 g of magnesium chloride hexahydrate, 2.0 g of sodium
sulfate, 0.85 g of ammonium dihydrogen phosphate, 0.15 g of

ammonium dihydrogen phosphate, and 994.25 g of pure
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t he flowra_te, the flow rate cal cul ated between "Ts"
and a ten-mnute interval was used to cal cul ate a

wo 200808372 Fs (t=0), i.e. , a first flow rate OPCT/R2005/008577

sol ution passing through the gel layer. Fs (T=0 was
cal cul ated by extrapolating T=O froma result obtained
by approximating a function” J4r§ji'cative of a

rel ati onship between Fs (T) and T. Saline flow
conductivity (SFC) = (Fs (t=0) x LO) / (pxAxDP) = (Fs
wetey. x LO)/ 139506 Here, Fs (t=0) : a flowrate
represented by "g/ s" LO a hei %ht of the gel |ayer

¢ Matss s avegressentEartigle cdiametar ddip Oy (&tldos@garithmic
cnB8) of NaCl solution A: an area (28.27 cn) on the
Yped agidd® ofiatthen gell) |efy Parviclen8izelDistribRtien >
hydrostati c pressure (4920 dyne/cm 2) exerted to the

gel Ipper. wetdrheabsdrbéit ofrddia sgdmécfdowor the water
conductivity (SFC) i s (10-7XCnB XSXg- 1). In the

?ﬁ?g???}fgét Zc{rﬁé’i‘gt | i Isided Byasssinbe A% wesinaerdedsieves

by oo .1' and a | owner endoof the glass tube

e AR TR R, ol st L35 Al e oo .
Sl oS iR, B0l 0B IRt b, 0 i, T andt e
ﬂ?{se,saltjregl ;elgesti%dglep%?‘lclentage R was ‘plotted on a logarithmic
probability paper. Then, a particle diameter corresponding to
R=50 mass % was read as the mass average particle diameter
(D50). Further, asjsuming that X1 is a particle diameter in
case where R=84.1 % and X2 is a particle diameter in case
where R=15.9, the logarithmic standard deviation (o() is
represented by the following equation.' As a value of of is
smaller, the particle size distribution is narrower.

o{ = 0.5 x In (X2/X1)

Classification in measuring the logarithmic standard
deviation (0f) of the particle size distribution was performed
as follows: 10.0 g of the water absorbent resin particles or the
water absorbing agent was spread on JIS standard sieves
(THE IIDA TESTING SIEVE: diameter is 8cm) respectively
having mesh sizes of 850 pm, 710 pm, 600 pm, 500 pm, 425
pm, 300 pm, 212 pm, 150 pm, and 45 pm, and was classified
by using a sieve shaker (IIDA SIEVE SHAKER, TYPE: ES-65

(rotational frequency: 60 Hz 230 rpm, impact: 60 Hz 130 rpm),
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41 via an L-shaped tube 34 with a cock. A collecting
container 48 for collecting |iquid having passed

wao boosefa7t he gel | ayer was di sposed under the PElr/iP24d5/008577

and the collecting container 48 was placed on an even

bal ance 49. An inside di am&*tgr of the cell 41 was 6

cm and No. 400, stainless metéa gauze (38 mmin nesh)

42I }Nas pl aced on a bottomof a | ower portion of the

ce 41. Ah 1chal|ovvedllu to

S Rou @rlgwfa bt am’&\‘éfe%o?‘? ﬂ‘ dgorB] diegpperature
anda Iassfllter 45 having hi permeablllty was

(alocﬁ’\ﬂ d@d25%0t)h1énl§]cﬁrt shet humeidityoof gh%@ RE%¢ he wat er

absorbent resin particles or the water absorbing agent
dBldcking RRasie(BR)g gel did not enter into the hole
47. The cell 41 was placed on a table for the cell,

and thiget dhbekéngurhabe hiahvabuenobdained it 2548, at 70
cell was positioned on the stainless netal gauze 43

g h idi dnnAbur.event the liquid from passing through.
The Synt hesized urine (1) was prepared by mixing 0.25

g of £ (9' gmgghlxﬁé ge Qb@()‘}"b@rﬂiﬂ%?%:li’g EBrPRH@%S'dima water

chl ori magnesn um c exahydrat e

%h%%ghg‘{l%w%l ?liéntzm fal g.‘rﬁﬁ] ﬁfrggﬁﬂo@ umdi hydrggen o o

n| u r-ogen phosphate

d 994 25 f t
RRGSISTEDEG) B PURRRFi ARPLAS, BELAL 0 (g and

of Part| cle Size Distribution> The water .absorb
height pamasc| ekOor mAL, woBFl Was qul?l Fced

in a
constant-temperature-and-moisture apparatus (PLATINOUS
LUCIFFER PL-2G, product of TABAI ESPEC CORPORATION) in
which temperatufe had been adjusted to 25°C and relative
humidity had been adjusted to 70 %. Then, the water
absorbent resin particles or the water absorbing agent was
left in the constant-temperature-and-moisture apparatus for
60 rhinut‘es. Thereafter, the water absorbent resin particles or
the water absorbing agent that had absorbed moisture was
moved onto a JIS standard sieve (diaméter is 7.5 cm, mesh
size is 2000 pum), and was sieved for five minutes by using a
sieve shaker (IIDA SIEVE SHAKER, TYPE: ES-65 (rotational
frequency: 60 Hz 230 rpm, impact: 60 Hz 130 rpm), SER. No.
0501). Then, a mass W4 (g) of the water absorbent resin
particles or the water absorbing agent which remained on the

sieve and a mass W5 (g) of the water absorbent resin particles

or the water absorbing agent which had passed through the
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absorbing agent was sieved by using JIS standard
si eves respectively having nmesh sizes of 850 mm 7 10

woreos8@37277m 500 mm 425 nmm 300 mMm 212 nmm  1BOT/Are00s4m8s77

mm and the like, and a residual percentage R was

plotted on a logarithmc prohapility paper. Then, a
particle dianmeter correspondi-irg'to R=50 nass % was

read as the mass average particle dianeter (D50) .

Further, assuming that Xl is a particle dianmeter in

HEYE WedcereaIUI¢dos and X2 is a particle dianeter in

case where R= 15.9, the logarithm c standard devi ation .
(sx) Thenepitbsernblarking heatisl | Gwass cGlatvan. cAdcylated in
value of sz is smaller, the particle size distribution
dscordanwer . wikh=thes followixy Xepuetiesi.f iAat ithe | moisture
nmeasuring the logarithm c standard deviation (sz) of
dBSopptids! Bledkkindisitiobis ilowewms ther fwatread adssorbent resin
follows: 10.0 g of the water absorbent resin particles

5 rtidee ¥oh £IEHADSPAR NG BOSIBinR e SPh £d€ e0pHrPor in t f
QhrtictolSbr Al (*-“rﬂ% AROSIEREINEds Suptior in terms o

R e e e T
(11 DB B ER f#ﬁséhfn'@%d%*é%z ouafsd Wa el ZZKQ{%SS W4

60 Hz 230 rp i act: 60 Hz 130 r , SER. No. 050 1
I @B e i )

2 r t IES ST roomtenperature (20 C to 25C)

under the humdity of 50 RH% <Blocking Ratio (BR)., >
Note that,” the constant-temperature-and-moisture

apparatus was set under stricter conditions of 25°C and 80

. RH%, and the same operation as the foregoing operation was

performed, thereby measuring a blocking ratio.
<Initial Blocking Ratio (IBR)>

The initial blocking ratio is a blocking ratio right after
various kinds of additive are mixed with the water absorbent
r‘esin particles under conditions of 25°C and 50 RH%. -

30 g of the water absorbent resin particles whose
surfaces had beén cross-linked by performing a ‘heating
treatmex;lt or using an organic cross-linking agent was mixed
with water-soluble multévalept metal salt and/or organic acid
(salt) and/or hydrophilic organic solvent (amounts thereof are
specified in Examples). In 30 seconds after beginning of the
mixing operation, 10.0 g of thus obtained mixture was quickly
moved onto a JIS standard sieve having a diameter of 7.5 cm

and mesh of 850 pm. Right after the JIS standard sieve was
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The blocking ratio is a value obtained at 25C, at 70
RH% in an hour. 2.00 g of water absorbent resin

w@aoosiled4es or a water absorbing agent was evenP@QT/SEREAWDSS77

on a bottom of a predeterm ned cup whose inside
di aneter was 50 nm and hei gh% was 10 mm and was
qui ckly placed in a constant -11efrperat ur e- and- noi sture
ggpar atus (PLATINOUS LUCI FFER PL-2G product of TABAI
PEC CORPORATI in which tenperature had, been_ .
TP 6 80 tbo 5% Eta kAT P0E HH UFS 1700 BegiAning of the

adjusted to 70 % Then, the water absorbent resin -
mixing| epesation) waher HE¥6r BYRY a§@HERadY & tSiqVe haker
const ant -t enper at ur e- and- noi sture aEpar atus for 60

(HiDAt SIEVIBeBEBAKRR, tHePRit &S 43 otsdatipnsil nfrequency: 60

particles or the water absorbing agent that had
RHSPBbep ) $irlpp&ctvadOmived 30t opm)] | SER adtar 0 Epdor five
(dianeter is 7.5 cm nesh size is 2000 mm, and was

mis¥edst o hiadss Woekpoby wetr atevsishakesnt ItdAainin
SI EVE SHAKER, TYPE:l(l S-65 (rotational frea@ﬁency: 60 Hz &

d%ﬁg%l{igghiéxf@ d g%) %?aﬁgﬂﬂmﬁ%}oﬂzg w¥ter02bddrbing agent

nass ( absorbent resin

SRS el SR SO AR i
R R 50 R T YA e ROR L9 HERb AL Wl e
i nd LAl g danes ¥ was calculated In

Initial blocking ratio (mass %) = mass W6(g) / (mass
W6(g) + mass W7(g))x100

As the initial blocking ratio is lower, the additive is more
evenly mixed with the whole water absorbent resin particles
in a short time. This also shows that formation of any
agglomeration is suppressed.
<Quantity of Water—soluble Component (Extractable Polymer
Content)>

184.3 g of a 0.90 mass % saline was measured and
poured into a 250 ml plastic container having a cover. Into
the saline, 1.00 g of water absorbent resin particles or a
water absorbing agent was added, and the saline was stirred
for 16 hours by rotating a stirrer, thereby preparing a
water-soluble component extract solution. The water-soluble

component extract solution was filtered through a piece of

filter paper (product of Advantec Toyo Kaisha, Ltd.; product
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accordance with the follow ng equation. As the
noi sture absorption blocking ratio is |ower, the water

wa@bmonisamt resin particles or the water absor bPCyJRgEN08577

is superior in terns of the fluidity at the tine of

noi sture absorption. Bl ocki ng ratio (BR) (mass % =

mass W (g) / (mass W (g) + gass W (g)) 100 Note

that, the gonst ant-terrperature and- noi st ure appar at us

was set__under stricter tl ons of and 80

D@ St hd 1San3 8Fdr-ath 8n ’é:lf%?éam ﬁgggpépﬁ?i o %@‘seter of
performed, thereby msasurl ng a_ bl ocking.ratio

retainedl pRIrstidiesy Rabie) . LRRYsbyhebitaining 8| Hlkgatg SO0.0 g
ratio is a blocking ratio right after various kinds of
ofddhiel éltaagemwas nitastumedyarerd absechens peghpasurement
particles under conditions of 25C and 50 RH% 30 g of
ddietv@her absorbent resin particles whose surfaces had

been cross-linked by perform ng a heating treatnent or

usi ng*lc’ilgtorga@gc BhQES% M Rtheadealineastor wedchi tthe water
wat er-sol ubl e nultival ent metal salt and/or organic

a&é&rﬂ?ﬂltt%ereofﬁﬁrwﬂ'égp #J'tgleor\ﬂéﬂéﬁ §B|s¥5%ﬁting36:1gent had

anoug f 0 ar e speci Exanpl es

secqnds a

e P 2l ol PR, o drion
st d

Bath o 88b Fﬁr'?e\égé}ﬁg e 0 S s ¥Byave titration

wascl osed with its |id (within one mnute f
drogithat ngj[bNat(PlE Jm1l) § 0.1N NaOHnusglu{l?)rH which was

required so that pH of the saline reached 10 was measured.

After that, the 0.1N HCI solution was titrated until pH of the
saline reached 2.7. In this way, a titration amount ([bHCl]ml)
of 0.1N HCI solution which was required so that pH of the
saline reached 2.7 was measured.

The same titration was 'performed with respect to the
measuremént solution. As a result, a titration amount
([NaOH]ml) of 0.1N NaOH solution which was required so that
pH of the measurement solution reached 10 was measured,
and a titration amount ([HClJml) of 0.1N HCI solution which
was required so that pH of the measurement solution reached
2.7 was obtained.

For example, in case where a water absorbent resin
compositiqn includes a known amount of acrylic acid and its
sodium chloride, it is possible to calculate a quantity of

soluble component in the water absorbent resin particles or
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m xi ng operation), the sieve was shaken by a sieve
shaker (11 DA SI EVE SHAKER, TYPE: ES-65 (rotati onal

w0 p@quesacy: 60 Hz 230 rpm inpact: 60 Hz 130 rPCE)YR2005/008577

SER. No. 050 1) for five mnutes, a mass Ws(g) of a
wat er absor bi ng agent remai nj ﬁ‘g on the sieve and a
mass W(g) of a water absorbFrg agent passing through
the sieve were neasured. Then, the initial blocking

ratio (mass. % was cal cul ated in ac ordance.

thel ma}@]@ @hgarbéﬂg PEaT ol iy ARG THARSE &7it é‘i“%r}%ﬂowmg
mass W6(g) / (mass Ws(g) + mass W/(g)) c | OO As the
dquatiain.bl bekierse atafo hE | vwdEnopHe AHERBAY . saRoraverage
evenly m xed with the whol e water absorbent resin
melécales weighshof thei mondbier dlssoadbuhstedain accordance

formation of any aggloneration is suppressed.

WARR! hiey: teh 1M bnsshtid e blapedebly (hetiiaca tioire
Pol ymer Content)> 184.3 g of a 0.90 mass % sal i ne was

meas uh ad 7 W%S%b'ﬂéCb(ﬁ'r%é‘htq'rﬁébbc%i)om@lDef (average
n er

havi a co Into the saline, 1.00 g of water

%ﬁgéﬁgg% re&g,iighttgcl es Qr a watex fbsorbikng agamio X

( and 't line was stirred for 16 hours by
(BB 100043 B S0 The vat or-col bl e o
g?ggg{llgfqttrgﬁtz;t@t%nsol‘ggcioon (\Arr’?glfl"l/os ergd E{] ?N%Ibﬁ] -[bNaOH])
/([HC1]-[bHCI])) x 100 “
<Extraction Rate of Multivalent Metal (ERM)>

(Method for determining a quantity of multivalent metal
contained in the water absorbing agent) . |

1.0 g of the water absorbing agent was measured and
placed in a polypropylene beaker of 260 ml, and 190.0 g of
physiological saline (0.9 mass % NaCl ‘aqueous solution). and
10.0 g of 2N hydrochloric acid were added thereto, and thus
obtained mixture was stirred for 30 minutes at room
temperature. After stirring them, supernatant liquid thereof
was filtered by using a chromatodisc (GL Chromatodisc 25A,
product of GL Science Inc.), andlwas analyzed by plasma
emission spectrochémical analysis (by using ULTIMA, product
of HORIBA, Ltd.), thereby calculating the multivalent metal
component concentration. Note that, an analytical curve was
made in accordance with physiological saline containing a

known amount of the multivalent metal component. On the
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filter paper (product of Advantec Toyo Kaisha, Ltd.
product nane: JIS P380 1, No. 2; thickness: 0.26 nmm

wale@srosar2 of retained particles: 5 mm, therebyr/JpP2005/008577

obtaining a filtrate. 50.0 g of the filtrate was
measur ed, and used as a neasurenent solution. First,
0.90 mass % of the saline to ich the water absorbent
resin particles or the water absorbing agent had not

been added S t|t ated by using .a Q. 1IN NaCH ,

BRFLR ot UG 1 BRGNS saPRHLtiradentd TBCtRh (fRPmPORent
way, a titration armunt ( { of 0. 1IN NaCH

awh oe hbra tileirsht e smied HY@L@E@SH?F\% COMBP L §8|f}°r?éﬁtfat10n

reached 10 was msasured After that, the 0.1N HC

isoltite onates 2bsorbbug vagehtpis afeptesentddheby etlzpetpllowing
2.7. In this way, a titration anmount ([bHC jm) of
dydaltidsh. sol ution which was required so that pH of the
saline reached 2.7 was neasured. The sane titration

was pErfifivER N thet&BRAhgohéhe oBAse@FaRion (mass %) in
solution. As a result, a titration anmount ([NaOHInl)

t?‘{1 O b DG & n(?lllﬁlltr*%t é’%h(%h LAGHA184% tSAnlehal @Hn@f)onent

e neasur ene reached 10 was neasur ed,

Sy TR ORI BB e o
LA e 2, ot 3068 SRl Bomponent
é}?gljaucdt?gnargpg)m amount of acrylic acid and its -

Solution A was prepared by mixing 95 g of methanol
solution of 1.0 mass % 8-quinolinol (product of Wako Pure
Chemical Industries, Ltd.) with 5 g of pure Wéter, and
solution B was prepared by mixing 95 g of methanol with 5 g
of pure water.

A teflon (registered trademark) rotor whose diameter‘ was
35 mm was placed in a 260 ml polypropylene container, and 5
g of the water absorbing agent and 25 g of the solution A were
measured and poured therein. The container was tightly
closed, and the content was stirred by using a magnetic
stirrer for one hour at room temperature. 5 ml of supernatant
liquid thereof was picked up by using a polypropylene syringe,
and a chromatodisc (GL chromatodisc 25A, product of GL
Science Inc.) was provided on the syringe, and the filtered

liquid was placed in a polypropylene container.. Part of the

filtered liquid was moved to a 1 cm cell made of plastic, and a
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sodiumchloride, it is possible to calculate a
guantity of soluble conponent in the water absorbent

WO e®snogaar ti cl es orthe water absorbing agent iPCT/JP2005/008577

accordance with the follow ng equation. In case of an
unknown quantity, an average | ecul ar wei ght -of the
nmononer i s calculated in ac'cggénce with a
neutralization ratio obtained by the titration.

Quantity of_ sol ubl e co ent (mass N = :
lightc @sonkagre) &t 18wt Bcr]fio@gce[ XI tﬁ%ﬁlﬁﬁ)‘ﬁ aoo?f the
1.0/ 50.0 Neutralization ratio

ol tiwelent [mmédﬂqommmnmbﬂe%§ qumOLlE;&lr AR3opps light
Rate of Multivalent Metal (ERM > (Method for

afet espienifig a weardlengtdl nwas valresesveied cot ai Meing  a
in-the water absorbing agent) . 1.0 g of the water

Hheory plgo egenstewas (Hetseh 2d rartdopl headh i spectrophotometer
pol ypr opyl ene beaker of 260 m, and 190.0 g of

[@hlfib@ ogr&ale d:ﬂ% (RS AaSE Y Nafivadeuwaotsetal component
sol uti n) and 10.0 g of 2N hydrochloric acid were

d ?gBhl?ﬁiﬁ'{ othér@?éé‘ﬁ?c qpé@bﬁ‘&q%%x%rsei%\w n¥hl. rHedeinafter,

‘esat oomtenperatu After Stll‘l‘lng

tlé)rcﬁ%g Bg&ngila?}é_e E}Zf) régﬁﬁ f"g)[ W%félé}ggth is
SOLEneE, A A0 s cnelyz< ol v em%%%fe%"r mea
ql_g;laq%o\nelﬂttdls) alhlﬂg{gg%lc%%gr?t Ihneg ﬁgﬁt mlbécl)}/glagréte at which .
the filtered liquid absorbed light having 380 nm ’Wavelength
exceeded a measurement limit of the spectrophotometer, the
filtered liquid was diluted by the solution B so that the light
absorbance was within a measurable range of the
spectrophotometer. Then, the measurement was performed.
Further, as the light absorbance at the time of
extraction of 100 mass % multivélent metal component,
measurement was performed with respect also to a light
absorbance at which light of 380 nm wavelength was absorbed
by a solution obtained by‘dissolving the multivalent metal"
component in the solution A so that there is the same amount
of the multivalent metal component as at the time of
extraction of 100 mass % multivalent metal component (the
concentration of the multivalent metal component in the

water absorbing agent was separately measured in the

foregoing manner).
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conponent concentration. Note that, an anal ytical
curve was nmade in accordance w th physiol ogi cal saline

w@osadsarng a known anount of the nul tival ent PEL/aR2005/008577

conmponent. On thebasis of the cal culated nultival ent
nmet al conponent concentratio the nultival ent netal
component concentration in ki I%e6 wat er absor bi ng agent
is represented by the follow ng equation. Miltival ent

nmet al _conponent  concent r at i nmas in.the te

absor BREgCEGEACLION HALS \PéJ gﬂ?( ﬁ%‘tlgj‘iw@éﬁ’ﬁ&n’é}ﬁtmq component
concentration (mass % in soluti ong} 200 (Met hod for
wessoeicglaiad iinapesordamge AricdleVARE e UAdien-
Solution A was prepared by m xing 95 g of nethanol

sol ut Esnrattibm  meds %Bagns ndh) nolf (Produsmulsivaigyt metal
Pure Chenmical Industries, Ltd. ) with 5 g of pure

Yehfonand sol((filtereld Mum%pétgldt babsbxbag @5 witdf respect
met hanol with 5 g of pure water. A teflon (registered

i Qijgﬁ'@fc}f) 3801 ﬁrmv‘ﬁﬁ%léhgﬁ!ﬁ‘) er (y6 1o M’ wdsghkagbdorbance
In a 260 pol ypr opyl ene contalner and 5 g of the

wigr ab é&’t”@coaggfg @ng253800f rirhe wwlb%tﬁwe/ (light

maasure our e erel n. The container was tight
EL A 16, S ?So@h!*@trg@p&?aa?alreengga st the
‘gigp(ﬁ)g B%gégg%t plél:qguq;fsrlln)g(éeoltng\s’ass Ocked Lﬂ’wé’lent metal
component) x 100
<Paint shaker Test>

The paint shaker test (PS) was performed as follows. 10
g of glass beads whose diameter was 6 mm and 30 g of water
absorbent resin particles or a Wéter absorbing agent were
placed in a glaés container whose diameter was 6 cm and
height was 11 cr;'l. Then, the glass container was provided on
a paint shaker (product of Toyo Seiki Seisaku-syo, LTD:
produc£ No. 488), and was shaken at 800 cycle/min (CPM). An
apparatus used in this test is detailed in Japanese'
Unexamined Patent Publication No. 235378/1997 (Tokukaihei
9-235378).

A test in which a time taken to shake the glass container
was 30 minutes was a paint shaker test 1. A test in Which a
time taken to shake the glass container was 10 minutes was a
paint shaker test 2.

After shaking the glass container, the glass beads were



10

15

20

25

and a chromatodisc (G chronmatodi sc 25A, product of G
Science Inc.) was provided on the syringe, and the

WO pdoseosad | i qui d was placed in a pol ypropyl enePCT/JP2005/008577
container. . Part of the filtered liquid was noved to
a 1 cmcell made of plastic,_and alight absorbance at
whi ch a conpl ex constituted %? the nultival ent et al
conmponent and 8- qui nolinol absorbs |ight of specific

wavel engt h was  neasur by usi spectrgphot onet.er
TEMe%edi Bt P@%&arﬁ‘séi@t%/ 3%1&& ey i?oo‘}l.mFdP ~mesh),
exanpl e, when the nultival ent netal conponent is.
thle@rg%é’umb&aié-lﬁﬁe@rﬁ%r wheodhghh LRaimgaRicles or a water
" Hereinafter, for the convenience in description, the
adpaniBing waed emghich hadpghe¢nedaoraged. assunpti on

that the nmultival ent netal conponent is alum num Wen

(PhedhicthbnaBxerhaieel pt which the filtered Iiquid
absorbed Iight having 380 nm wavel ength exceeded a

neas Wt | dMdcr8ilid hecRpearIp®tonet §7 dhess % sodium
filtered liquid was dil ut ed by the solution B so that

a{%&lh'tg E%(ﬂgg%g'{sg %g):iglrtmh"#@’h' & Jrepeiteallferangedoi2.79 ¢

spe en, the neasurenent was
4 Sl d ISk osfTa by mPRSCHbar Sy élal Pwas  523)
SRR B AT B Dt A 9 e
Ak orns g Hnd. diranlasenstet: doihifatan, kheader equipped

solution A so that there is the sane anount
with two sigma blades and a jacket, thereby obtaining a

reaction solution. Then, the reaction solution was deaerated
for 20 minutes in an atmosphere of nitrogen gas.
Subsequently, 29.34 g of 10 mass % sodium persulfate and
24.45 g of 0.1 mass % L-ascorbic acid aqueous solution were
added to the reaction solution, while the reaction solution
was stirred.. Approximately one minute later, polymerization
was initiated. During the polymerization, the reaction
solution was kept at 20°C to 95°C while the generated gel was
being pulverized. After 30 minutes from the initiation of the
polymerization, the cross-linked hydrogel polymer was
removed from the reactor. Thus obtained cross-linked
hydrogel polymer had been fragmented so that its diameter
was approgimately 5 mm.

The cross-linked hydrogel polymer fragmented was

spread out on a wire mesh of 50 mesh, and was dried by hot
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of the nultivalent metal conponent as at the time of
extraction of 100 mass % nul tival ent netal conponent

w@ rdve/1esamrent rati on of the nultival ent netal cPCpOrRest/008577

in the water absorbing agent was separately nmeasured

i.n the foregoi ng manner). The_gxtraction rate of the

mul tival ent metal conponent §§s' calculated in

accordance with the follow ng equation.. Extraction

rate (nmass % of the mu |tivalent tal caomponent. =

aifia) &%Céoc@oqum ST ghHeS afe SBRROD BT, TRCpatqiped was
i ght of 380 nm wavel ength),_- (solufion A s |ight .

pavyerheed ebyi uﬁmgs%ercqﬁt@)llli,g%{ldofiﬁg@o%%shllgg by using a
wavel ength)) / (light absorbance with respect to |ight

Jas 3damdawd es iyt (whiosehanesie sizeeaac®Penton agpl a JIS
mass % nul tival ent netal conponent) 100 <Paint shaker

stasidgarde gieivet shakee tmstsh PSizeaswper f dbofed 1ag, thereby
follows. 10 g of gl ass beads whose dianeter was 6 mm -

AM2i30ng of avat giatabsorfpebrbesitn paesiel eq19r shamireg an
absor bi ng agent were placed in a glass contai ner whose

ig{%@i%ﬂﬁ%l@&ﬁ@@dsﬂé%pggglﬂ\’a&lel%véf@r Iybridet resin (i),

orit ai ner was prov on a pai nt shaker

duct. of T - ' _
cugbf Aol TR o CUBRCHTE B n S B, e water
appar.at us t hi ; : .
Tk G PARERE PR SOl ARG 235376/ 1007

( Tokukai hei ’ : L : .
In 100 parts of thus obtained water absorbent resin (1),

a surface cross-linking agent including 0.4 parts by mass of
1,4-butanediol, 0.6 parts by mass of propylepeglycol, and 3.0
parts by mass of pure water, was mixed. The mixture was
then heated at 200°C for 30 minutes. Further, particles
thereof were disintegrated so as to pass through a JIS
standard sieve whose mesh size was 600pm. Subsequently,
the particles were subjected to the paint shaker test 1,
thereby obtaining water absorbent resin particles (A) whose
surfaces had been cross-linked.

Table 1 shows properties of the water absorbent resin
partilcles (A). |
(Example 1‘)

0.02 parts by mass of 90 % lactic acid (product of
Musashino Chemical Laboratory, Ltd.) was mixed with 2 parts
by masé of liquid aluminum sulfate 27 mass % solution for

city water (product of ASADA KAGAKU KOGYO
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9-235378) . Atest in which a tinme taken to shake the
gl ass container was 30 m nutes was a pai nt shaker test

wa2004108831 in which a tinme taken to shake the PUCH$ER005/008577

contai ner was 10 m nutes was a pai nt shaker test 2.
After shaking the glass contapner, the glass beads
wer er enoved by using a JIS'sSgnaard sieve (2 mMmin
nmesh) , thereby obtaining water absorbent resin

article r t.er .absoy bi ng_ agent i ch had e
e pussuikma B ont Esichy byttt s T opsRrs At and even
acid, 4430. 8 g of 37 mass % sodi um acryl ate aqueous
sodlitédn, 497.0 g of pure water, and 12.79 g of

pol yet hyl enegl ycol di acryl ate (nol ecul ar wei ght was

523) 2WO% mhssolbjednassa ofetlheopqurauaagobetien was evenly
prepared by placing a lid on a 10 L stainless-steel
rHopdll evdtin RIORdarEs)Ubpparkss tof thhe svgher bihdesbamt resin
a jacket, thereby obtaining a reaction solution. Then,

phRiERASTiAgN SAUUW S dpfedleaec0Ed for oXe nhourresThe dried
an at nosphere of nitrogen gas. Subsequently, 29.34 g

00 je f .
oq_ci'LchHQ@ag S&i@gﬂggg?é?éﬂ al¢ ard &4 Puds 0&1‘1@011%125%1 JIS

-.ascorbic aci eous sol ution weré added to t

LI RS BRRA, G SiEsRTr Sy Bacanledign e partictes
Do RIS e Bakhl! it i abpasbr,pryaipine o
vgaEcgr %5bsci)1\'l\€iir|1ge atgeen’??rll?.r ated gel wvas

Table 1 shows properties of the water absorbing agent
(1).
(Example 2)

The same operation was performed as Example 1 except
that an amount of the 90 % lactic acid was changed to 0.06
parts by mass. A solution‘(2.06 parts by mass) obtained by
mixing the liquid aluminum sulfate 27 mass % solution for
city water with the 90 % lactic acid was colored slightly milky.
In this manner, a water absorbing agent (2) was obtained.

Table 1 shows properties of the water absorbing agent
(2).
(Example 3)

The same operation was performed as Example 1 except
that an amount of the 90 % lactic acid was changed to 0.2

parts by mass. In a solution (2.2 parts by mass) obtained by

mixing the liquid aluminum sulfate 27 mass % solution for



10

15

20

25

bei ng pul verized. After 30 mnutes fromthe initiation
of the polynerization, the cross-linked hydrogel

w@eiogtress72nvas renmoved fromthe reactor. Thus obPEi/nedos/ 008577

cross-1linked hydrogel polynmer had been fragnented so
that its dianmeter was approxinptely 5 mm The
cross-|inked hydrogel polyﬁbﬁﬂffagnented was spread
out on a wire nesh of 50 nesh, and was dried by hotair

at 180 C for ., 1,nut d ol ymet .t hu bt ai n

Sy et | Zeatoy e O ad% olhoRid | Bl iaf¥ efFfal was
classified by using a JIS standard sieve whose nes
depesikesl 600 thlanmanmes, stafatd dRveriHgcagent (3) was
size was 150 mm - thereby obtai ning a water absorbent
olesdimgd. ) having an irregul arly-pul verized shape. In

the water absorbent resin (1), a centrifuge retention
capactaplevas 8Bodvgy/ praperusserofs dheblveatenpahenrbiag agent
9.0 mass % In 100 parts of thus obtai ned water

@)sorbent resin (1), a surface cross-linking agent
including 0.4 parts by mass of 1,4-butanediol, 0.6

ss of propyl eneglycol, and 3.0 parts by
(%s%ﬁld#%pgﬁe wat er, was m xed. The m xture was then

heat ﬁ?%&g%gg%%ﬁ%a%% .&ngﬁerﬁ%’fﬁl@q addith 1 except

t her egrated so"as to pass through a JI'S

tandard si eve whase nesh gjz s 600
_%e?q%eﬁﬂ??r’tthg?pg??i ébes)"mgﬁéﬁgusjcégng’aa§ chapeged to 0_'6
]}?gg{'% &?%%{ﬁéif%pé’@%ﬂir'%%y (S%aiaglr?g ‘\b!\?t renrasass?) %ri]}'led by

mixing the liquid aluminum sulfate 27 mass %. solution for
city water with the 90 % lactic acid, white crystal was
deposited. In this manner, a water absorbing agent (4) was
obtained.

Table 1 shows properties of the water absorbing agent
(4).

(Example 5)

The same operation was performed as Example 1 except
that 0.02 parts by mass of 50 % sodium lactate (product of
Musashino Ch»emiéal Laboratory, Ltd.) was used instead of the
90 % lactic acid. A solution (2.02 parts by mass) obtained by
mixing the liquid aluminum sulfate 27 mass % solution for
city water with the 50 % sodium lactate was a transparent
and even ‘solution. In this manner, a water absorbing agent
(5) was obtained.

Table 1 shows properties of the water absorbing agent
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surfaces had been cross-linked. Table 1 shows
properties of the water absorbent resin particles (A

WO 2qoEsesIpt e 1) 0. 02 parts by nass of 90 % | act PCT/aR2065/008577

(product of Musashino Chem cal Laboratory, Ltd.) was
m xed with 2 parts by mass of. liquid al um num sul fate
27 mass % solution for city ér (product of ASADA
KAGAKU KOGYOKABUSHI KI KAI SHA) , t her eby obt ai ni ng
transparent and even solution. 2.02 parts by mass of

e aqueous solution was evenly m xed with 100 parts
by mass of the water absorbent resin particles (A ,
(xhmadedd) ed at 60 C for one hour. The dried product
was disintegrated so as to pass through a JI'S standard
si eveli609amé ropesajion Subsegaefatmed ke Fxamiples S except
are subjected to the paint shaker test 2, thereby

101 @i Ngrreowateof allser HOngs agediufil )lactBabl eas stivasged to
properties of the water absorbing agent (I )- (Exanple

& 4 P sSRVENPRES Al dIv@soRe(d oF fRi-tasbixaiwse) bbtained by
& 5

exc that an anmpbunt of the 90 %l actic acid was

AL, RO SptefeL e a0 warksion for
csilﬂlylc %;aetezgvsr}?t X ?f‘iéoéat B/Qr‘séaﬁum lagtate was a transparent
and even solution. In this manner, é water absorbing agent
(6) was obtained.

Table 1 shows pro_perties of the water absorbing agent
(6).

(Example 7)

The same operation was performed as Example 5 except
that an amount of the 50 % sodium lactate was changed to 1
part by mass. A solution (3 parts by mass) obtained by mixing
the liquid aluminum sulfate 27 mass % solution for city water
with the 50 % sodium lactate was a transparént and even
solution. In this manner, a water absorbing agent (7) was
obtained.

Table 1 shows properties of the water absorbing agent
(7).

(Example 8)

The same operation was performéd as Example 5 except

that an amount of the 50 % sodium lactate was changed to

‘0.2 parts by mass and an amount of the liquid aluminum
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city water with the 90 %lactic acid was col ored
slightly mlky. In this manner, a water absorbing

WwW@®atogs2) was obtai ned. Table 1 shows propertPEBIR05/008577

the water absorbing agent (2) . (Exanple 3) The sane

operation was perfornmed as Eé le 1 except that ‘an

amount of the 90 %l actic acl ?Tgvas changed to 0.2

pgrt_s b)é gass. I'n a solution (2.2 parts by mass):

obt ai ne y mxing the |.iquid alumnumsulfate 27

E:\)i]i@ffet 2dn 8BS § ﬁ%f‘éPO&} tf?n’rt ﬁ(l_‘%]@0""%‘13£c‘¥"ia‘cS & %ﬁgga to 1
ite crystal was deposited. In this nner, ; ter,

Rr@siorby ngnagent A( 5901ﬂeﬁé0€bt(éi-3e@arlt§bl 1%%%§A5abtamed by

properties of the water absorbing agent (3). (Exanple

mixifihg theelioperditalorminsipesidiate 3¢ ERaFS| g/OlSO ution for

except that an anount of the 90 %Il actic acid was

sitgngeddro With pdré s50y %assditm alssxiiatei ovag2a6tpansparent

by mass) obtained by mxing the liquid alum num

SHHf V2 sdRaSo . BRl thidPmmiain 6t Ya Waheer vabBotrbéng0agent -
% lactic acid, white crystal was deposited. In this

@gﬁg,ogt%ga_absorbi ng agent (4) was obtai ned.
e

1 shows properties of the water absorbing agent
(4). Table 1 shows properties 'of the water absorbing agent

(8).
(Example 9)

The same operation was performed as Example 5 except
that an amount of the 50 % sodium lac’gate was changed to
0.6 parts by mass and an amount of.the liquid aluminum
sulfate 27 mass % solution for city water was changed to 3
parts by mass. A solution (3.6 parts by 'mass) obtained by
mixing the liquid aluminum sulfate 27 mass % solution for
city water with the‘ 50 % sodium lactate was a transparent
and even solution. In this manner, a water absorbing agent
(9) was obtained. ’

Table 1 shows properties of the water absorbing agent
(9).

(Example 10)

The same operation was performed as Example 1 except

that 0.2 parts by mass of sodium gluconate (product of Wako

Pure Chemical Industries, Ltd.) was used instead of the 90 %

lactic acid. A solution (2.2 parts by mass) obtained by mixing
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(Exanpl e 5) The sane operation was perfornmed as
Exanpl e 1 except that 0.02 parts by nass of 50 %

wa@emsam4ract at e (product of Misashi no Chem cal PCT/JP2005/008577

Laboratory, Ltd.) was used instead of the 90 %l actic

acid. A solution (2.02 parts_hy mass) obtained by .

m xing the liquid alum num's@Ff ate 27 mass % sol ution

Ior city vvaterdvvith the 50 % sodium | actate was a
ransparent and even spolutigp. In this npnper, .a_water

thies brcpiinh adyanin oy %gaést g?n?éba.S%g’{ﬂ solbioghor ity water
properties of the water absorbing agent(5) . ( Exanpl

withTheheansodpamnt gdHcama tser F¥se@ akr FXBRPIENS "Ind even
except that an anount of the 50 % sodi um | actate was

slartgerd . t bn OtHipamtesn hgr nes swakesohtsanbing agent s(1y) was
mass) obtained by mxing the liquid alum num sulfate

Atdimsesdg % solution for city water with the 50 % sodi um

| actate was a transparent and even solution. In this
”annefaib?fi]wf‘t §ho@nb§01{)i9d)ﬁ6r@i9:%mof( §henasa pbit aalbedrbing agent
Tabl e shows properties of the water absorbi ng agent

((é@e} . (Example 7 ) The sane operation was perforned as.

nple 5 except that an anmount of the 50 % sodi um

(Iﬁ?\gatlre%ltpelev\@si) changed to 1

The same operation was performed as Example 1 except

that 0.2 parts by mass of sodium citrate (product of Wako
Pure Chemical Industries, Ltd.) was used instead of the 90 %
lactic acid. A solution (2.2 parts by mass) obtained by mixing
the liquid aluminum-sulfate 27 mass % solution for city water
with the sodium citrate was a transparent and even solution.
In this malnner, a water absorbing agent (11) was obtained.

Table 1 shows properties of the water absorbing agent
(11). |
(Example 12)

The same operation was performed as Example 1 except
that 0.2 parts by mass of sodium succinate (product of Wako
Pure Chemical Industries, Ltd.) was used instead of the 90 %
lactic acid. A solu‘;ion (2.2 parts by mas‘s) obtainedAby mixing
the liquid aluminur;:l sulfate 27 mass % so‘lution for city water
with the sodium succinate was a transparent and even
solution. In this manner, a water absorbing agent (12) was

obtained.
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part by mass. A solution (3 parts by mass) obtained by
m xing the liquid alum numsulfate 27 mass % sol uti on

WO 2005008492 wat er with the 50 % sodi um | act at e WeST/aP2005/008577

transparent and even-solution. In this manner, a water
absorbi ng agent (7) was obtajned. Table 1 shows
properties of the water abs'ob%i ng agent (7) . (Exanple
8) The Sﬁrre operation was perfornmed as Exanple 5
except .that an anount of the 50 9% sodi um | act.ate was
chandeéPkeo b. Shoms PIRPFELESaRd tReaVRIfT GPoaPing agent
liquid al umi nunsul fate 27 mass % solution for city
(M er was changed to 1 part by mass. A solution (1.2
parts by nass) obtained by m xing the liquid al um num
(Exldfratpde2V3ass % sol ution for city watef with the 50
% sodi um | actate was a transparent and even sol ution.

I n t Mitse iRy ofeMetioh ahsorpenipragedt as8Exmmple 1 except
obtai ned. Table 1 shows properties of the water

tAROrPi ?Qr@QeBSf Bhss( @@?ﬁ@@iuﬁe Hamm eppiedblien solution

was pertformed as Exanpl e except that an anount of

ST T DT PSR 0, P 628y instcas
orfa%ﬁe%hsqolw&igpu;nq&lﬁrir} Ys YRt WP rﬁtéaéég% 81dtion for city
water and 0.6 parts by mass of 50 %.sodium lactate aqueous
solution (product of Musashino Chemical Laboratory, Ltd.)
was used instead of the 90 % lactic acid. A solution (3.6 parts
by mass) obtained by mixing the potassium alum aqueous
solution with the 50 % sodium lactate aqueous solution was a
transparent and even sblu‘tion. In this manner, a water
absorbing agent (13) was obtained. |

Table 1 shows properties of the water absorbing agent
(13).

(Example 14)

The same operation was performed as Example 1 except
that 0.2 parts by mass of 50 % sodium lactate aqueous -
solution (product of Musashino Chemical Laboratory, Ltd.)
was used instead of the 90 % lactic acid and 0.2 parts by
mass of propyleneglycol was additionally used. A solution (2.4
parts by mass) obtained by mixing the liquid aluminum

sulfate 27 mass % solution for city water, the 50 % sodium

lactate aqueous solution, and the propyleneglycol with each



10

15

20

25

parts by mass. A solution (3 .6 parts by mass)
obtai ned by mxing the liquid alum num sul fate 27 mass

waemsles4ron for city water with the 50 % sodi uPeT/aRAGY@8577

was a transparent and even solution. In this manner, a
wat er absorbi ng agent (9) was_.obtained. Table 1 shows
properties of the water abs"oét?i ng agent (9). (Exanple
10) The same operation was perforned as Exanple 1

except that 0.2 parts by ss_of sodi um gl ycopat e

A BreshuEe SR Wt ParEn R aF eIt HLE, Ty Hije pmgnner, a
used instead of the 90 %l actic acjd. A sol uti on (2.2
wates ahsartziang agen hebthyvasxe RERNEdi qui d al uni num

sul fate 27 mass % sol ution for citﬁ water with the .

sodi thalgleucbnshewmspro pentissaodnthenavatam afoserbirg agent
In this manner, a water absorbing agent (10) was

(eayai ned. Table 1 shows properties of the water
absorbing-agent (10 ). (Exanple 11) The sane operation

(P8BS RgIko1 Bpd as Exanple 1 except that 0.2 parts by
mass Of sodiumcitrate (product of Wako Pure Cheni cal

I nd ' i
g Syl ocRot L g g s S ol oxens
t'li";'de}xtl @?pﬁ%'{%%‘r dm%ls%mo?%fgﬁ%éﬁéglﬁol%s WSO U Qad of

the 90 % lactic acid. A solution (2.6 parts by mass) obtained

by mixing the liquid aluminum sulfate 27 mass % solution for
city water with the propyleneglycol and heating the mixture at
80°C was a transparent and even solution. In this manner, a
water absorbing agent (15) was obtained.

Table 1 shows properties of the water absorbing agent
(15).
(Example 16)

The same operation was performed as Example 15 except
that 1 ’part by mass of propyleneglycol was used. A solution (3
parts by mass) obtained by mixing the liquid aluminum
sulfate 27 mass % solution for city water with the
propyleneglycol and heating the mixture at 80°C was a
transparent and even solution. In this manner, a water
absorbing agent (16) was obtained.

Table 1 shows properties of the water absorbing agent
(16).

(Example 17)



10

15

20

25

with the sodiumcitrate was a transparent and even
solution. In this manner, a water absorbing agent (11)

weR®so4al ned. Table 1 shows properties of theP@EIEN005/008577

absor bi ng agent (H )- (Exanple 12) The sane operation
was perfornmed as Exanple 1 e pt that 0.2 parts by
mass of sodi um succi nate (p’r@gﬁét of Wako Pure

Chem cal Industries, Ltd.) vvas used instead of the 90

% | act i id. A | ut

byI i :L(: Céfll‘t%lq Yi afﬁ%éjabﬁwpﬁ ‘1?1[‘1'2\?8 t}ant?g:écg)gagbgﬁ‘grdrate
solution fo t t h th di

G on Lo Sl umLel, LN L1y 290 W SUCEL D98 mmived

wat er absorbi ng agent (12) was obtained. Tabl e 1 shows
witdpeetichs ahathevhiterbeingr beagedgart: AW Subsequently,
(Exanpl e 13) The sane operation was perforned as
thaspbbtiicedepiixthate vparteixied madd dfOQopasss uby mass of
al um aqueous sol ution (product of TAI MEl CHEM CALS CO

thd ThleMahsEse hDTleedd phrtivdeki ) eirilenbeimg stirred.
sul fate 27 mass % solution for city water and 0.6

par tsrRy, An e Higedrd ”W%t@iﬁniﬁg@@ﬂéds gbUtisOnto pass

(product of sashi no Chem cal Laboratory, Ltd.) was

d t bl
1R ot PR R TR e PR B B, one

aqueo
partlc es were subjected to the paint shaker test 2. In this

manner, a water absorbing agent (17) was obtained.

Table 1 shows properties of the water absorbing agent
(17).

(Example 18)

1.6 parts by mass of potassium alum 'dodecahydrate
(powder) and 0.4 parts by mass of glycerin were mixed while
being heated at 120°C, thereby obtaining transparent and
even solution. 2 parts by mass of the solution was mixed with
100 parts by mass of the water absorbent resin particles (A)
while being stirred.

Thus obtained mixture was disintegrated so as to pass
through a JIS standard sieve (600 um in mesh). Next, the
particles were subjected to the paint shaker test 2. In this
manner, a water absorbing agent (18) was obtained.

Table 1 shows properties of the water absorbing agent
(18).

(Production Example 2)
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solution with the 50 % sodi um | actate aqueous sol ution
was a transparent and even solution. In this manner, a

wowrsnosabsor bi ng agent (13 ) was obtai ned. TabP@&r/1P2005/008577

shows properties of the water absorbing agent (13)
(Exanpl e 14) The sanme oper at ggn_was performed as

Exanpl e 1 except that 0.2 parts by mass of 50 % sodi um
| act at e aqueous sol ution (product of Misashi no

Chemi cal .Labora Ltd. ugsed_j. 0, .
% | acﬁL}]I i(jlsé’lé(%ilﬁna['l‘g)r &’%S p%’f%g\ggédnégs%]?a%%ﬁgﬁ'i )(/)go?cryhc
was additional ly used. solytion (2 .4 rts b SS).:
astiflai A By 8nl Qi Qg 10l % R sRaRert fab RS el TRogEA) of
% solution for city water, the 50 % sodi um | actate

rlyeshy levleglyenldiaeryledepimnlesidgry #eright fras 523), and
eachother, was a transparent and even solution. In

1.1i3 gmofiel,Oamassr Yabdie thylpneraming nenta acetic acid

obt ai ned. Table 1 shows properties of the water

Fhsed higwiegesalt Hjueotixamplitidd yiftheeaeheother. Further,
operation was perforned as Exanple 1 except that 0.6

a?ﬁébgépﬁbrfggm ofw £§ ORepRaE Y/ CBY Wadxusgd 148133d pfof 48.5

% tic acid. A'solution (2.6 parts by nass)

AL UEE O IR R e o ¢ o
ig%atéx%éplgemm%ettt%rreWalllose temperature had been adjusted to
50°C. In a polypropylene container, surrounded by
polystyrene foam sérving as a heat insulator, which had an
internal diameter of 80 mm and a capacity of 1 litter, the
solution (A) and the solution (B) were quick'ly mixed with each
other in an open manner while being stirred by a magnetic
stirrer, thereby obtaining a monomer aqueous solution whose
temperature had risen to approximately 100°C due to heat of
neutralization and heat of dissolution.

4.29 g of 3 mass % potassium persulfate was added to
thus obtained monomer aqueous solution, and the mixture
was stirred for several seconds. Thereafter, the resultant was
poured into a stainless tray-type container whose surface was
heated up to 100°C by a hot plate (NEO HOTPLATE H1-100:
product of IUCHI SEIEIDO CO., LTD.). The stainless tray-type
container was internally coated with teflon (registered

trademark), and its bottom size was 250 x 250 mm and top

size was 640 x 640 mm and height was 50 mm so that its
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80 C was a transparent and even solution. In this
manner, a water absorbing agent (15) was obtai ned.

wa abbaog7shows properties of the water absor bi PQI/aRPesT/008577

(15) . (Exanple 16) The sane operation was perforned
as Exanple 15 except that 1 part by mass of '

propyl enegl ycol was used. A sg ution (3 parts by nmss)
obtained by m xing the liquid alum num sul fate 27 mass

% sol yti f It t i.t.h ]
G TS SRSEAIEPET SO e AAeh ARl Mt Gats top

solution. In this manner, a water absorbing agent (16)
%%%nog_t ai ned. Ta?l e 1 shows properties of the water

absorbi ng agent (16 ). (Exanple 17 )1 part b ss of

al ummmﬁrimﬁo&t%’@égaﬁyﬁ%’f%d(6%3%\]3&)3%%% g.ﬁﬁ monomer
parts by nmass of propyl eneglycol were m xed with each
aqheoushisa utsong Hweadt beecat poucedsubbeyeetymerizaion was
obtai ned m xture was m xed with 100 parts by nass of
premeedl alsidebergneestimgraraipores A wekberbdingy/ foaming
stirred. Thus obtained m xture was disintegrated so as

FertRaa Ayt Bl Ho Aizdnta3lpndaisk s Ree, (RO rewulbamesdyindled
. Next, "the particles were subjected to the paint

{Qgﬁagsmgi n%ggmif T8Rger ﬁmé)ﬁt_éfhébs%’@ddiﬁ agpi¥. The
expanding/dwindling came to an end within approximately
one minute. After the resultant had been left in the container
for 4 minutes, a water-containing polymer was removed.

Thus obtained water-containing polymer was pulverized
by a meat chopper (ROYAL MEAT CHOPPER VR400K: product
of IIZUKA KOGYO KABUSHIKIKAISHA) whose dice diameter
was 9.5 mm, thereby obtaining a water-containing polymer
that had been fragmented.

- The cross-linked hydrogel polymer that had been
fragmented was spread out on a wire mesh of 50 mesh, and
was dried by hot air at 180°C for 504 minutes. A dry polymer
thus obtained was pulverized by using a roll mill, and then
classified by using a JIS standard sieve whose mesh size was
850 pm and a JIS standard sieve whose mesh size was 150
pm, thereby obtaining a water absorbent resin (2), having an
irregularly pulverized sﬁape, whose mass average particle

diameter was 450 pm. In the water absorbent resin (2), a

centrifuge retention capacity (CRC) was 36.0 g/g and a
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Table 1 shows properties of the water absorbing agent
(17) . (Exanple 18) 1.6 parts by mass of potassium

w@bkwsiekadecahydrate (powder) and 0.4 parts by PEBE$P2065/008577

glycerin were m xed while being heated at 120 C,

t her eby obtai ni ng transpar e_nggand even solution. 2
parts by mass of the solution™was mixed with 100 parts
by mass of the water absorbent resin particles (A

whi | e bei stirred. Thus obta ne LXtdir e was
"iﬂ?ﬁ‘?%‘t’s(ébzlg‘gﬁgdcgglﬁgnteg LY ??rg)u ggé\] °S standard

Si eve O mMmin nmes . t, the rticles were .

subj d& d®Q Pars pdi Q“'@hgﬁ’g?l{lsgt “Eaétqrn ahﬁ?\ﬂfﬁ%%herre,sm (2),
a water absorbing agent (18) was obtained Table 1

o lmef amreopaosisedinkin feaganér ineH{ N & L dhepartadyy mass of
(Production Exanple 2)A solution (A) was prepared by
nidcibytaBédioly Of6apayts &mcn@ssoogmr@pygenegmob@ and 3.0
with respect to the acrylic acid) of ‘

PRttty aeee yeopdirackyd tdrg (s eowdrelly weiytd. iBse mixture
523), and 1.13 g of 1.0 mass %diethyl enetriam ne '

WEAt fhageH &G hiPet@° coth+ B 6 ahtinetenuF Baiidd oparticles
w th each other. Further, a solution (B) was prepared

tg'}c/l e.(f(fi NG tas: piith r%ésa;'%és 28 sedi upa By drigxidlech a JIS

ous solution wt g of ion‘exchange waier -

s aor?ga%celng{servaé L(é%d]%dmb?ﬁnmaedéﬁ')ﬂ g%ﬁé’equently, the particles

were subjected to the paint shaker test 1, tthereby obtaining

- water absorbent resin particles (B) whose surfaces had been

cross-linked.

Table 1 shows properties of the water absorbent resin
particles (B).

Further, in 100 parts of thus obtained water absorbent
resin (2), a surface cross-linking solvent including 0.4 parts
by mass of 1,4-butanediol, 0.6 parts by mass of
propyleneglycol, and 3.0 parts by mass of pure water, was
evenly mixed. The mixture was then heated at 200°C for 40
minutes. Further, particles thereof were disintegrated so as to
pass through a JIS standard sieve (850 pm in mesh).
Subsequently, the particles were subjected to the paint
shaker test 1, thereby obtaining water absorbent resin
particles (C) whose surfaces had been cross-linked.

Table 1 shows properties of the water absorbent resin

particles (C).
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50 C. In a polypropyl ene container, surrounded by
pol ystyrene foam serving as a heat insulator, which

whawsaes4rnt er nal di anmeter of 80 mm and a capacPCHJIrR0051008577

litter, the solution (A) and the solution (B) were

qui ckly m xed with each otheL,in an open manner while

being stirred by a magnetic Sstirrer, thereby obtaining

a nmonomer aqueous sol ution whose tenperature had risen

0 a oxj pately 100 C due to heat of neutralization
(EFF@“EE;? Jo&adi ssolution. 4.29 g of 3 mass % potassium
persul fate was added.to thus obtfai neddrmno r agﬂeogs t
sol ufliton, SaAE CMETALP T ¥R P EHIORE BF SSAFR'C © excep
seconds. Thereafter, the resultant was, qoure@i nto a
thiedi ntles s watsr ¢ phswdmat ndesifoseasticigse (Bls Weiedused,
up to 100 C by a hot plate (NEO HOTPLATE H -100:
thieadibst obftaihihy SEYELEOadHorbim®.ageThdlHai nl ess
tray-type container was internally coated with teflon

(r egiTdisTed tsRdaBIfjopeatidsi of bhet omiszahssrbog agent
250 mm and top size was 640 x 640 nm and hei ght was 50
(q@]&_so that itscentral cross-sectional surface was

trapezoid with its top open. Polynerization was

it ated, ki ght after the nononer aqueous sol ution had
(?@m&gr%g? The, pol yneri zati on was -pronoted while

Lol R P RTLY B SRr Rl excert
t%oatastltlg bv&e;a%leiﬂgliatggoxl'ger: %r rtehs%% tggr?%lte%m (SCi))ZeWe-I;‘hee used,
thereby obtaining a water absorbing agent (20).

Table 1 shows properties of the water absorbing agent
(20).
(Comparative Example 1)

The same operation was performed as Example 1 except

‘that 0.02 parts by mass of the 90 % lactic acid (product of

Musashino’ Chemical Laboratory, Ltd.) was not mixed with 2

parts by mass of the liquid aluminum sulfate 27 mass %

solution for city water (product of ASADA KAGAKU KOGYO
KABUSHIKIKAISHA) and 2 parts by mass of the liquid-
aluminum sulfate 27 mass % solution for city water (product
of ASADA KAGAKU KOGYO KABUSHIKIKAISHA) was
independently used, thereby obtaining a comparative .water
absorbing agent (1).

Table 1 shows properties of the comparative water

absorbing agent (1).
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expandi ng/ dwindling came to an end within
approximately one mnute. After the resultant had been

wo edob/108372 he container for 4 mnutes, a PCT/JP2005/008577

wat er - cont ai ni ng pol ynmer was renoved. Thus obt ai ned
wat er - cont ai ni ng pol yner was | veri zed by a neat
chopper (ROYAL MEAT CHOPPER VR400K: product of |1 ZUKA
KOGYO KABUSHI KI KAl SHA) whose dice dianeter was 9.5 mm

t her eby oht ai pi ng a er-containing polynmer that had -
(CeRM R R B YAt a‘.aqﬁ*ﬁ’égaaﬁ)oss-l'i nked hydrogel pol yner

that had been fragnented was spread oyt on.a wr h
- of 50Theshamm@RERAdPTeW % H?grtfoame taﬁ%’%n?lafeg? cxcept

m nutes. A dry polynmer thus obtained was pul verized by
tsah ) H2 garis By masst péntlee a8 ¥4 @ dbipimsiagtatej(groduct
st andard si eve whose nesh size was 850 mmand a JIS

of Mdaaslsiray Chemsicaleim o zetorys L8d. jmyashapébmixed with
obt ai ning a water absorbent resin (2), having an

D1 pagyhapky nRikyebif zeigde shapad wiegainesa svédfage 27 mass %
particle dianeter was 450 mMm In the water absorbent

ggﬁ%ﬁgjr?)fma AL Gidige (pEbAUEOHLISAD A (IROA KBS KOGYO

g an ter-solubl e conponent was 12.0 nass

EaBOSRBTRIS b pots o pashanier shagubont % Miquid
Bk pebRstle A BASD Sy ) B RS Forocuct
oo PSR cokhahtidr, BRGHLT oo KBUSHIRIBLSHY]  was
independently used, thereby obtaining a comparative water
absorbing agent (2).

Table 1 shows properties ‘of the comparative water
absorbing agent (2).

(Comparative Example 3)

The same operation was performed as Example 20 except
that O\.02 parts by mass of the 50 % sodium lactate (product
of Musashino Chemical Laboratory, Ltd.) was not mixed with
2 parts by mass of the liquid aluminum sulfate 27 mass %
solution for city water (product of ASADA KAGAKU KOGYO
KABUSHIKIKAISHA) and 2 parts by mass of the liquid
aluminum sulfate 27 mass % solution for city water (product
of ASADA KAGAKU KOGYO KABUSHIKIKAISHA) was
independently used, thereby obtaining a comparative water
absorbing agent (3).

Table 1 shows properties of the comparative water
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thereof were disintegrated so as to pass through a JIS
standard sieve (850 mmin nesh) . Subsequently, the

w@a0osiled4es were subjected to the paint shaker PEBIP2005/008577

t hereby obtai ning water absorbent resin particles (B)
whose surfaces had been cross;linked. Table 1 shows
properties of the water ab§o?8eht resin particles (B)
bFuther, in 100 parts of thus obtained water
absorbent resin ), a surface cross-Ilinking solvent
ﬁhﬁiﬂ@ﬁﬁ@aﬂQpbéé's by mass of 1,4-butanedigl, 0.6
arts by mass of propyl eneglycol, and 3.0 parts b
(Eﬁéﬁnﬁﬂeﬁ%ib water, was evenly nixed. The Eixtureymas
then heated at 200 C for 40 m nutes. Further,
part ichepatis dy merss d0Eid0 el asedium daqtgtgadproduct of
through a JI'S standard sieve (850 mmin nesh) .
Mulzsashiers |(h e e glak hibolres omyy, el igll)j wetsethixed teith 2 parts
pai nt shaker test 1, thereby obtaining water absorbent

ngsrh%s%?‘rdﬂ tpsid Qlukasaisurdulfasehad rass % solution for
ross-linked. Table 1 shows properties of the water

cggzorb%tér%i NRYduELes 6£) - ABwnp e IRNGAKEameKOGYO

ration was performed as Exanple 6 except that the

T T e R
e|1O(£ICJ)E:)8{ltSi g(s)hcl){ic}r?.e wat er absor bi ng agent

2.4 parts by mass of the aqueous solution was evenly
mixed with 100 parts by mass of the water absorbent resin (1),
obtained in Production Example 1, which had an
irregularly-pulverized shape, and was dried at 60°C for one -
hour. The dried product was éieved by a JIS standard sieve
(850 pm in mesh), so that all the particles passed through the
sieve. In this manner, a water absorbing agent (21) was
obtained.

Table 1 shows properties of the water absorbing agent
(21).

Note that, when the 50 % sodium lactate was not used,
an aggregate was ‘left on é JIS standard sieve, whose mesh
size was 850 pm, after being left at 60°C for one hour and
being sieved by the JIS standard sieve.

(Comparative Example 4)

In 100 parts of the water absorbent resin (1), obtained in

Production Example 1, which had an irregularly-pulverized
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(19) . (Exanple 20) 7 The sane operation was perforned
as Exanple 6 except that the water absorbent resin

wQarosited4es (C) were used, thereby obtaining a Mer/ar2005/008577

absorbing agent (20) . Table 1 shows properties of the
wat er absorbi ng agent (20) ._(Conparative Exanple 1)
The sane operation was perfo d as Exanple 1 except
that 0.02 parts by nass of the 90 %/l actic acid

product of Musashi no em.cal Laborator Ltd. S
Pei x@dsWriace 55??%539% ageRhel g %&rﬁ”ﬁaﬁrts by
sul fate 27 mass % sol ution for city water (product of
rsABACRAGAD wEEYedkaBUSHP KPR SHIY MA$ S ofapFeplieneglycol,
mass of the liquid alum num sulfate 27 mass % sol ution

J.qr pettty bat enagpr ol RO % lashbA avidakpredeay of Musashino
KABUSHI KI KAl SHA) was i ndependently used, thereby

Rt ah 70410 I Iser@esat, Uadwyf eindbsnitbipariagdny fd3ss of pure
Tabl e 1 shows properties of the conparative water

WRPOF bipd saQ8n Iyl ) mikCaMP A | M xkwaeplwasd thEhe Bamked at
operation was perfornmed as Exanple 19 except that 0.02
PGHEE PYofBSso0f iRy B %0 QiR achaliRid L IYtlereof were
disintegrated so as to pass through a JIS standard sieve
whose mesh size was 600 pm. Subsequently, the particles
were subjected to the paint shaker test 1, thereby obtaining a
comparative water absorbing agent (4).

Table 1 shows properties of the comparative water
absorbing agent (4). |
(Example 22)

There was prepared an even mixture solution including 1
part by mass of liguid aluminum sulfate 27 mass % solution
for city water (product of ASADA KAGAKU KOGYO
KABUSHIKIKAISHA), 0.2 parts by mass of 50 % sodium
lactate aqueous solution (product of Musashino Chemical

Laboratory, Ltd.), and 0.1 part by mass of propyleneglycol.

Next, a biaxial channel stirrer was used as an apparatus

 for mixing the foregoing solution by using the water absorbent

resin particles (B). A fixed-quantity feeder was used as a
mixing apparatus whose jacket temperature had been set to
60°C and rotational frequency was set to 15 rpm. By using

the fixed-quantity feeder, the water absorbent resin particles
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of Musashino Chenical Laboratory, Ltd.) was not m xed
wWth 2 parts by mass of the liquid alum num sulfate 27

wore®s/18843nl ution for city water (product of ASACEIP2005/008577

KAGAKU KOGYO KABUSHI Kl KAl SHA) and 2 parts by mass of
the liquid al um num sul fate % mass % sol ution for
city water (product of ASADA/KAGAKU KOGYO

KABUSHI KI KAl SHA) was i ndependent |y used, thereby

obtai ning a conparative water rbin ent :

(b hee &t oo 6900 P bp Bidco § Ca4TNG 20 Dir AP TAACL é) ki/br, and
absorbi ng agent (2) . (Conmparative Exanple 3 )

eerdoopgpan gosohatiopeWas reddad &kamig/ 2o Wdé?ﬁng fafoinary
0.02 parts by mass of the 50 % sodium | actate (product
oprafis &ibé nwaChen babrhehdr et siry wasdiixess inothei apgaratus
wth 2 parts by mass of the liquid alumnumsulfate 27

fss 5% saintites fahdi twavat dis¢haodedt oRigBADAafter being
KAGAKU KOGYO KABUSHI Kl KAl SHA) and 2 parts by mass of

&{Eecllléf‘%'é& I ETRAAHR 1S W 19 &t FesIn%ved Wikonté@rated so as
Clty wa product of ASADA KAGAKU KOGYO

KABI%?E&KIE ga 1$n§€;9 q‘?{)lé’ie%e%th@r ?1?¥sh size was

Sht ara sorbing agent

%,g leﬁxgésgf] oé@ ert Sc’waolft?gz%?%gg Sr% r%gln particles were

‘free from any adhesiveness and were extremely powdery. Next,

‘the particles were subjected to the paint shaker test 2. In this

manner, a water absorbing agent (22) was obtained.

Table 1 shows properties of the water absorbing agent

(22).
(Example 23)

~ There was prepared an even mixture solution including
0.5 parts by mass of liquid aluminum sulfate 27 mass %
solution for city water (product of ASADA KAGAKU KOGYO
KABUSHIKIKAISHA), 0.1 part by mass of 50 % sodium lactate
aqueous solution (product of Musashino Chemical Laboratory,
Ltd.), and 0.05 parts by mass of propyleneglycol.

Next, a Lodige mixer was used as an apparatus for
mixing the foregoing solution by using the water absorbent
resin particles (B). 500 g of the water absorbent resin
particles (B) whose temperature had been set to 70°C in
advance was placed in a mixing apparatus whose jacket

temperature had been set to 70°C, and 3.35 g of the foregoing
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0.4 parts by mass of 50 % sodiumlactate (product of
Musashi no Chem cal Laboratory, Ltd.) was mxed with 2

w@20054043y2 mass of |iquid alum num sul fate 27 nBSEJIPA05/008577

solution for city water (product of ASADA KAGAKU KOGYO
KABUSHI KI KAl SHA), t hereby obtaining transparent and

even agueous solution. 2.4 szrFts by mass of the

aqueous sol ution was evenly mxed with 100 parts by

mass of the water absorbent resin (1), obtained in )
sobion onasxadgded by wHisng Kadprossure spray at a rotational
i rregul arly-pul veri zed shape, and was dried at 60 C
freiquwereciioolf 25The pini &therwdber asoshensdagirawasmixed in
standard sieve (850 nmin nesh) , so that all the

03¢ th pbasapass6r t Boosgbonites siredewasn disich awgeter Tleen, the
wat er” absorbing agent (2 1) was obtained. Table 1

Waﬁ%@ﬂert&r&%f’f hips VB ait absesin ngwagent 1€ 1l)at room
te that, when the 50 % sodium | actate was not used,

(e e P BRTRECH o BoB® pafbd SR FREHA 9IS standard
S Do £ ) i 98, SRt UKD S water
;{Dgi?*ialeinntkngir?gfsgf’tiic?gls u\xoflle?g f(I)‘ég r%rrilsal%/f adhesiveness and
were extremely powdery. Next, the barticles were subjected to
the paint shaker test 2. In this manner, a water absorbing
agent (23) was obtained.

Table 1 shows properties of the water absorbing agent
(23).

(Example 24)

\The same operation was performed as Exémple 23 except
that the water absorbent resin ‘particles (C) were used. In this
manner, a water absorbing agent (24) was obtained.

Table 1 shows properties of the water absorbing agent
(24).

(Production Example 3)

436.4 g of acrylic acid, 4617.9 g of 37 mass % sodium
acrylate aqueous solution, 381.0 g of pure water, and 11.4 g
of polyethyleneglycoldiacrylate (molecular weight was 523)

were dissolved in a reactor that had been prepared by placing

a lid on a 10 L stainless-steel double-arm kneader equipped
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mass of 1,4-butanediol, 0.6 parts by nmass of
propyl enegl ycol, 0. 1 parts by nmass of 90 %l actic

waeood/1¢garnduct of Musashi no Chem cal Labor at or pCT/iR2005008577

, and 3.0 parts by mass of pure water, was evenly

m xed. The m xture was then heated at 200 C for 30

mnutes. Further, particles #®ereof were disintegrated

so as to pass through a JI'S standard sieve whose nesh

size was 600 mm Subsequently, the particles were

with) etwed sigmhe hpaidas shakkrat decket, t khesppy obtaining a
obt ai ning a conparative water absorbing agent (4) .
réaldtéoh sbbusiquopEhéhestlné témctionpasaltitiormares deaerated
absorbing agent (4) . (Exanple 22) There was prepared

fap evan Mudriesol i oan nchtdioptepart ofy mHssogén gas.
['iquid alum numsul fate 27 mass % solution for city

Seq¥ Ct 0of 0ASADA (KAGAKH IGYD KOBWEIh KbéAsSItfate and
98‘.9 pgrts §’C 0

mass of % sodi um | act at e aqueous

Lyt . na: Cheni .
%F dé% Igo g%fg ngd%ﬂps of /OI\/;LS_ %%?Or}%flgggglp@ ?Ae%{églg%{saltsmmi?? were

art’ b SO ycol .

a bi gxial channel stirrer s_use S a r af: fo .
arfi‘g?ag topd orreeg'ao(ﬁ]lansﬁ%vﬁﬂnbywﬂ@ﬁﬁg%ﬂﬁepﬁ%%ﬁg% sOlution
absorbent resin particles (B). A fixed-. quantit o
wasdetirgad, 3ed ROLEMESZ 1%‘Bp‘<¥la§t @§r\£ﬁg§be AY 20 to 95°C.
tenperature had been set. to 60 Cand rotatiognal

Aftequdfcmimasteedrom the mtlgyi@lgiq\@the polymerization, the
cross-linked hydrogel polymer was removed from the reactor.
Thus obtained cross-linked hydrogel polymer  had been
fragmented so that its diameter was approximately 5 mm.

The cross-linked hydrogel polymer fragmented was
spread out on a wire mesh of 50 mesh, and was dried by hot
air at 180°C for 50 minutes. A dry polymer thus obtained was
pulverized by using a roll mill, and then classified by using a
JIS standard sievé whose mesh size was 850 pm and a JIS
standard sieve whose mesh size was 200 pum, thereby
obtaining a water absorbent resin (3), having an
irregularly-pulverized shépe, whose mass average particle
diameter was 380 um. In the water absorbent resin (3), a
centrifuge retention capacity was 33.0 g/g and water soluble
component was 8.0 mass %.

In 100 parts of thus obtained water absorbent resin (3),
a surface cross-linking agent including 0.4 parts by mass of

1,4-butanediol, 0.6 parts by mass of propyleneglycol, and 2.7
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the fixed-quantity feeder, the water absorbent resin
particles(B) heated to 60 C were sequentially supplied

wa@eood/1bsgrhr, and the foregoi ng solution was adPedJRDOB@DSS77

g/ hr by using a binary spray. The water absorbent

resin was mxed in the apparatus for 5 m nutes and was

di scharged. Right after beimd7rscharged, the water
absorbent resin was disintegrated so as to pass

through a JI'S standard si eve whose nesh size was

partsTigs miss vddpwatewalssor Ve avenly parxee é%hﬁ/e’f@Xture
free from any adhesi veness and were extrenely powdery.

waxt thehe heartieicc | sets 20 ¥C s eb® ethitaitase Faimtheshakerticles
test 2. In this manner, a water absorbing agent (22)

tasr 3t alved. d'fcﬁihﬁegr&hews 6 Opay t tes pdss hehwategh a JIS
absorbl ng agent (22) (Exanpl e 23) There was prepared

aﬁpdg‘sl(fyé evﬂ%é’é' AedmCkigl ngral@. E_85)@{,\ . bgumssquently,
i on

|qu| um num sul fate 27 mass % sol u for city

ti&) (rQ %%Ct ?ﬁg@%ggutgo@ BYRH KidkebAkest 1,

ar y rrass O ium |l actate agueous

LA oA Sl gH S SED Tl ASHEIEN D) whose

Next a Ld dige m xer d as an apparat us f or
ke %f@eﬁ ﬁ@cﬁjd?%"g%lﬁf%ﬁﬂ e sﬁ by usi- ng t he vvater

absorbent resin particles ). 500 of the er .
absorbehier ésishopust Pé‘pé@l’&[B;S \Aﬂhf)s'fé‘lff eWpdEAt 8 ‘thfnt resin
been set to 70 Cin

particles (D).

(Example 25)

There was prepared an even mixture solution including 2
parts by mass of liquid aluminum sulfate 27 mass % solution
for city water (product of ASADA KAGAKU KOGYO
KABUSHIKIKAISHA), 0.4 parts by mass of 50 % sodium
lactate aqueous solution (product of Musashino Chemical
Laboratory, Ltd.), and 0.02 parts by mass of propyleneglycol.

100 parts by mass of the water absorbent resin particles
(D) and’ 0.488 parts by mass of the mixture solution were
evenly niixed with each other, and the resultant was dried at
60°C for one hour. The dried resultant was disintegrated so
as to pass through a JIS standard sieve whose mesh size was
850 pum. Next, the particles were subjected to the paint shaker
test 2. In this manner, a water absorbing agent (25) was
obtained.

Table 1 shows properties of the water absorbing- agent



10

advance was placed in a m xing apparatus whose jacket
tenperature had been set to 70 C, and 3.35 g of the

w0 oroegas4mysol uti on was added by using a pressuPEr/SER0e3/008577

at a rotational frequency of 250 rpm The water
absorbent resin was m xed in the apparatus for 30
seconds and was di schar ged. “TK&: the di schar ged wat er
absorbent resin was left at roomtenperature for 3

m nutes. Thereafter, the water absorbent resin was

dRS)nt egrated so as to pass through a JI'S standard

si eve whose nesh size was 850 nm Thus -obt ai ned wat er
dBomperativsiBxpmplelSds were free from any

adhesi veness and were extrenely powdery. Next, the ‘

parti Gles ssme spkiratien wast perfarmed ek @xdwgile219 except
In this manner, a water absorbing agent (23) was

ehial b2 Tahkres 1b§hQYi%.s@ OPET 50e9%0fsdditimatiactate aqueous
absorbi ng agent (23) . (Exanple 24) The sane operation

‘;%;lgrﬁgéﬁor(P'ggdft‘fctE’@prM‘?l@ésﬁi(ﬁ@ptCﬁBﬁ{iédle Veb&fatory, Ltd.)

ent sin particles (C) were used. In this

, bi i ned. :

TR oo S Tk ED, SRBH P20 hAHY LYo thR AR S Uy 8E, gluminum
2 ductiop Exanple 3.) 436, 4 f N

S tata T 7ses b 55 THRLEN {45 dch HaLsFale S hEsue! ASADA

solution, 381.0 g of pure_ water, and '11.§ %
KAGAKU KOGYO KABUSHIKIKAISHA) an part by mass of

liquid aluminum sulfate 27 mass % solution for city water

(product of ASADA KAGAKU KOGYO KABUSHIKIKAISHA) was

independently used. In this manner, a comparative water
absorbing agent (5) was obtained.
Table 1 shows properties of the comparative water

absorbing agent (5).
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of polyethyleneglycoldiacrylate (nolecul ar weight was
523) were dissolved in a reactor that had been

w@e@passa® by placing a lid on a 10 L stai nl esSPGL/a005/008577

doubl e- arm kneader equi ppedwith two sigma bl ades and a

jacket, thereby obtaining a action sol ut
the reaction solution was deaérated for 20 mnutes in
an atnosphere of nitrogen gas. Subsequentl

of 10 mass % sodi um persul fate and 24.22 g of 0.1 nass

i on. Then,

y, 29.07 ¢

% L- Aeddeblc aci d agueous sol ution vvere added to the

wiap| e g%e ct B8n ERM
&/t i %%%per & Flﬁm?-;@ %ass '(’/T)ass
es fr mthelnltlatlon( '
V Hrrked—hydroget ;u+ym:‘ —Was | —
16mus aobtained crdss-limked
regn;ﬁaﬁéﬁs;gﬁ?tyf@f hadhdeer] S¢ agnented so thqf its
appT OXfr et elly. o mm The cross4rrnk %- -
rdfwrdpmln‘:’lesdﬁ] \/ ) . -
s i ‘ . . —_
%ﬁ?n”oﬁf 50 He 45 anjbawas ldrazd by hot air at 1801C for
W gm MeEbs@Pin ﬁé/ plo! y4rer oblt ai n_ed_ was |pul venji zed
P 51 T an tielr Cl assi 1 ed usi a —_
_a_éré (3t andar 2@vem5£_ ' _ﬁy;n_am g;

b ; . pas — v
age1§ §tﬁ&ﬁd PR sheve whwse [mpsh size was 200 |nm t her eby
mwéldl T 050 oo 3y éer apsor be £e3| n(3) , hajimg an— -
_ﬂgﬁé_@ul_ar IRV Zoar il

bsorpin il o se-fass—average | — —

ket e d dnpoer wazzsso 24 |n the vater |ahsorHent
WaeSﬂ N 4bdprbimg ggt r| b@e rejggtion capacity was 33.0 _

1 OB —sotub e pu pomn
agent {8) 25 23 115
Water absorbing — — _
agent (9) 25 21 167
Water absorbing —_ —_ -_
| agent (10) 25 22 142
Water absorbing —_ —_ -
agent (11) 25 22 136
Water absorbing _ —_
agent (12) 25 22 115 6
Water absorbing — —_ —_
agent (13) 25 22 140
Water absorbing - —_
agent (14) 25 23 130 4
Water absorbing —_ —— —_
agent (15} 25 22 125
Water absorbing —_ —_ —
agent (16) 25 22 138
Water absorbing - —_ —
agent (17) 26 24 129
Water absorbing —_ —_ —_
agent (18) 26 23 130
Water absorbing —_
agent (19) 30 23 50 0 20.0
Water absorbing — —_ —
agent (20) 29 23 125
Comparative water — —
absorbing agent (1) | 25 22 90 19
Comparative water —
absorbing agent (2) | 30 23 40 15 2.8
Comparative water - — —
absorbing agent (3) | 29 22 100
Water absorbing — —
| agent (21) 30 261 5 0
Comparative water — —_
absorbing agent (4) { 26 271 65 90
Water absorbing -
| agent (22) 31 24 47 2*2 38.6
Water absorbing — — —
agent (23) 31 25 45
Water absorbing - — —
| agent (24) 29 25 87
Comparative water . -
absorbing agent (5) | 30 23 33 83%2 2.3
Water absorbing — - —_
agent (25) 29 25 100
Water absorbent - -—_ —
resin particles (D) 29 25 45
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conponent was 8.0 mass % In 100 parts of thus
obt ai ned water absorbent resin (3) , a surface

w@e@saed4rnki ng agent including 0.4 parts by naRGI/aif2005/008577

1, 4-butanediol, 0.6 parts by mass of propyl eneglycol,
and 2. 7parts by mass of pure water, was evenly m xed.
The mi xture was then heated-aB0240 C for 40 m nutes.
Further, particles thereof were disintegrated so as to
pass through a JI'S standard si eve whose nesh size was
830nMe Subsenpent Iwast perfrrmied evitheree lead] eft2d07okPa (0.3
the paint shaker test 1, thereby obtaining water

prbent resin parti cl'es (D) whose surfaces had been
cross-linked. Table 1 shows properties of the water

absoAbeNb ckefbN rB@d ichasiddd by (Ranple 2 reiRatas under

prepared an even m xture solution including 2 parts by

e lobi o kI g skt on (o

KABUSHI KI KAl SHA) , 0.4 parts by mass of 50 % sodi um -
| act ate aqueous sol ution (product of Misashino

Chem ¢al Laboratory, Ltd.),. and p.02 .paris.by ss of .

pr opyl gary‘e%ﬁl%%obsa?ssﬂws &St g‘gt‘ggﬁ $ obvious
absorbent resin particles (D) and 0.488 parts by nass
shathdhe xsameesoVayi omatker Oceveariedi Bd Wamy edtays. Such

oth(?r,_ and the resultant was dried at 60 C for one
Wewriatifires darednogsdbt &t megarilednieegrat ddpggture from the

spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to

be included within the scope of the following claims.

INDUSTRIAL APPLICABILITY

According to the method of the present invention for
producing a water absorbing agent, it is poss$ible to suppress
permeation of the ‘metal components into the water absorbent
resin particles and it is possible to make the metal
components to evenly adhere to a vicinity of a whole surface
of' the water absorbent resin in a dot manner (the‘ metal
components locally exist). Thus, it is possible to realize high
liguid permeability and even properties, and the water
absorbing agent can be used as a water absorbing/retaining
agent in ya:iious use. For example, it is possible to use the
water absorbing agent in: absorbing article water

absorbing/retaining agents such as a disposable diaper, a
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15

as to pass through a JIS standard si eve whose nesh
size was 850 mm Next, the particles were subjected to

W0 b@spessmt shaker test 2. In this manner, a WaPE&F/JP2005/008577

absor bi ng agent (25) was obtained. Table 1 shows

properties of the water absorbing agent (25)

(Conpar ative Exanple 5 ) The 8dne operation was

performed as Exanple 19 except that 0.02 parts by nass

of 50 % sodi um | act ate aqueous sol ution (product of
Magrithiryo rGoekital ahabiocatrineriaal. pavgs amd ai xeddical pad;
wWth 2 parts by mass of liquid alum num sul fate 27
mgicisatef hortionliaitey watter tptathirigobghPABA such as an

. KAGAKU KOGYO KABUSHI KI KAl SHA) and 1 part by. mass of

lai] Bt o BlvidT BBE Shlofsal, € 2275 9IS SrHoToh i d ﬁn‘;pl*oxﬁh agent, a
wat er ( product “of ASADA KAGAKU KOGYO KABUSHI KI KA )

j | yoused. i 221G i S
SR IREATRAT dethE ad 10 dp RINGhiBIOMREt ciftaining
roperti [ nparative er. absar bi a
REEA I SR L W i e A S WL
of [ 2.07 kPa_(0.3 psi) ...*2 : A blocking ratio obtained
Y tFEI ngethe s BER SAiOfn RFE COREME oS ea 288 An. coment
80 RH% for 60 minutes. The invention being thus |
eskditived a i relgase onkaloagatat a koldanaswdpting pgent; a
varied in many ways. Such '
disposable body warmer; a sewage coagulator; a food
freshness maintaining agent; an ion exchange column
material; a sludge or oil dehydrating agent; a desiccating
agent; a humidity controlling agent; and the like. Further, the
water absorbing agent obtained in the present invention is
favorably used in an absorbing sanitary material, such as a

disposable diaper and a sanitary napkin, which absorbs feces,

urine, and blood.
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variations are not to be regarded as a departure from
the spirit and scope of the invention, and all such

worasfidsaar i ons as woul d be obvi ous to one ski | PeIR2005/008577

the art are intended to be included within the scope
of the follow ng clains. | NDUSTRI AL APPLI CABI LI TY
According to the nethod of tHE present invention for
produci ng a water absorbing agent, it is possible to
suppress perneation of the netal conponents into the
wat er absorbent resin partClAMBnd it is possible to
make the netal conponents to evenly adhere to a
vicinity of a whole surface of the water absorbent
resin in a dot manner (the nmetal conponents |ocally

exist), . ATheeodlictiénpPeasthbe tof rgakiaeehi ahsbirihg agent,
perneability and even properties, and the water

%E@g:?%is@ﬂ)gagﬁ% @R pPeoHS i b/ ig@t evater absorbent resin

ingretaining agent 1 n va s use. For exanple,
It ] ssi hl. Q,.us t } LRO 1.0 :
bhebiaPRoRatiRg 2ol s BBk S3PEE obtained
uch as a di sposabl e di aper anitary, napkin, an ..
BH e RaREIZ B & afie i a0 B BE patrr AT Bt dupdPnomer, (i
horticulture water retaining agents sugbh1 as an .
arganhat 2 poplbs And G311 WaternolgyP lenpriitivglent metal
agent, a water retaining agent, and an agrichemni cal
edftect mai ntaining agent; architectural water
retai ning agents such as an interior wall condensation
preventing agent, and a cenent additive; a rel ease
control agent; a cold insulation agent; a .
2. The method as set forth in claim 1, wherein the
organic acid (salt) and the water-soluble multivalent metal
salt are mixed with the water absorbent resin particles as an

aqueous solution.

3. The method as set forth in claim 1 or 2, wherein the
organic acid (salt) and the water-soluble multivalent metal
salt are mixed with the water absorbent resin particles in

combination with a hydrophilic organic solvent. .

4. The method as set forth in any one of claims 1 to 3,
wherein the water absorbent resin particles are subjected to a

surface cross-linking treatment.

5. The method as set forth in any one of claims 1 to 4,

wherein the water absorbent resin particles have an
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di sposabl e body warner; a sewage coagul ator; a food
freshness mai ntai ning agent; an ion exchange col um

woraiosnosar2 a sl udge or oil dehydrating agent; BCT/JP2005/008577

desiccating agent; a humdity controlling agent; and
the like. Further, the water absorbing agent obtained
in the present invention is f&Yorably used in an
absorbing sanitary material, such as a disposabl e

di aper and a sanitary napkln whi ch absorbs feces,
absnebeany fodd (BARVDL. marngsr agiadnisénpressydeoPiat. 83 kPa
wat er absor bing agent, conprising the step of 'm xing
45)anedlesoabesarclyeagainsi pssuce fAARNMI ng an internal
cross-linked structure obtained by polynerizing a

wat er - sol ubl e unsaturated nononer, (ii) organic acid
(salt) and (ii1) water-soluble nmultivalent neta

sal t. é‘f’tpcg &8 S&t tbethhid naﬁﬂrabﬁ‘elof"\@ﬂl%ﬁ 1 to 5,

t he orgam c acl alt) and the water=-sol uble

| tIJ ﬁl L &FSEQ} ac’l? Bfeﬁtn}é(ﬁ% gga{ﬁﬁﬂ% ‘ﬁaah% a s?hne flow

sorbent resin par es as an adueous soluti
The .net.hod a laim1 o 2 V\/nerelnthe
%?Bﬁlﬁjrci:tlgbﬁyd%%gg)t?PMﬁmg\ﬁé’?ers ol upt ERAFPt i val ent
metal salt are mxed with the water absorbent resin

particles in conmbination with a hydrophilic organic

solvent. 4. The nmethod as set forth in any one of
clai .1 Ao water absorbing agent, comprising: a water

absorbent resin particles, including acrylic acid and/or a salt
thereof as a constitutional unit, whose surfaces have been
cross-linked by performing a heating treatment or using an
organic cross-linking agent; organic acid (salt); and

water-soluble multivalent metal salt.

8. The water absorbing agent as set forth in claim 7,

wherein the organic acid (salt) and the water-soluble

multivalent metal salt locally exist in a vicinity of surfaces of

the water absorbent resin particles.

9. The water absorbing agent as set forth in claim 7 or 8,
comprising a multivalent metal component, wherein an
extraction rate of the multivalent metal component ranges

from 5.0 to 100.0 mass %.

10. The water absorbing agent as set forth in any one of
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wherein the water absorbent resin particles are
subjected to a surface cross-linking treatnment. 5. The

woredohooB42s set forth in any one of clainms 1 toP@r/JP2005/008577

wherein the water absorbent resin particles have
anabsorbency of 18 (g/g) or nore against pressure of

4.83 kPa as an absorbency agdtthst pressure (AAP) . 6.

The nethod as set forth in any one of clainms 1 to 5,

wherein the water absorbent resin particles have a

skimme 71 ofiocdhdusthereip (8RC) asroumt cof ¢h ¢crma§ergsoluble
1) or nore. 7. A water absorbing agent, conprising: a
watkivabsot eetat exilt panges| Bomi AcOdi g &Or phirts by mass
acid and/or a salt thereof as a constitutional unit,

Mhas ars Whaenst el eheergandssakidkghlny maiges nirgna0.000 1
heating treatnent or using an organic cross-|inking

t | bk spetitdeyel 60 p4hl By f th
%ﬁ‘l%af{%?{qu?3§sg$§:ﬁ 5 S‘II')he vvae?vg} abz)gir bi ng agnéﬁtss © ©

FRPF, <hhHBRER G e e 1, (e oranni € actd

locally exist in a vicinity of surfaces of the water
absorbent resin parti cI es. 9. The water absor bi ng

agent _a s set forth claim?7 or 8, :
mul tiyak eﬂhew‘éﬁaélerc% ROARE RBEN] ﬁsaﬁg‘gxp 5gt jppny one of
rate of the multival ent metal component ranges from )
clajmes 00t0 rdds Partiter TRemBEdingbsar &Yfgr@gbﬁhcasorgamc

set forth in any one ofclains 7 to 9, wherein an
sobwerit.of the water-sol ubl e

12. The water absorbing agent as set forth in any one of
claims 7 to 11, wherein the organic acid (salt) is alkali metal

salt or ammonium salt.

13. The water absorbing agent as set forth in any one of
claims 7 to 12, wherein the organic acid (salt) is saturated

organic acid (salt).

14. The water absorbing agent as set forth in claim 11,
wherein an amount of the hydrophilic organic solvent is more
than 0 and 1 part by mass or less with respect to 100 parts

by mass of the water absorbent resin particles.

15. The water absorbing agent as set forth in any one of

claims 7 to 14, wherein a centrifuge retention capacity (CRC)



mul tival ent netal salt ranges from0.00 1 to 10 parts
by mass and an anount of the organic acid (salt)

WO 20092684727 om 0. 000 1 to 5 parts by nmass w th rEGp&ERAIT@®SS77
100 parts by mass of the water absorbent resin
particles. 11. The water absorbing agent as set forth
in any one of claims 7 to 10,8%urther conprising a
hydrophilic organic solvent. 12. The water absorbing
agent as set forth in any one of clainms 7 to 11, . .
idher2d n (glle)orgranimoaci dandal a) $aliaeaflowetepndalativity is
or ammonium salt. 13. The water absorbing agerit as set
Bo(kh O-Acard sagd) afr ehates 7 to 12, wherein the
organic acid (salt) is saturated organic acid (salt)
14. The water absorbing agent as set forth in claim
11, wherein an anount of the hydrophilic organic
solvent is nore than 0 and 1 part by mass or less with
respect to 100 parts by mass of the water absorbent
resin particles. 15. The water absorbing agent as set
forth in any one of clains 7 to 14, wherein a
centrifuge retention capacity (CRC)25 (g/g) or nore
and a saline flow conductivity is (c | 0-7cnB-s-g- 1)
or nore.



