Particul ate water absorbing agent wi th water-absorbing
resin as main conponent BACKGROUND OF THE | NVENTI ON
5 Field of the Invention:. The present invention
relates to a particul ate water absorbing agent
i ncluding a water-absorbing resin as a nmai n conponent.
In particular, it relates to a particul ate water
absorbing 10 agent fulfilling superior absorption
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applications as absorbing a rticles' such as a
di agemaipeserPppEBh of Related Art: 15 At present, as.
conmponent materials in sanitary goods such as a paper
di aper, a sanitary napkin, an incontinence pad, and
the like, a waterBAEEGHBINGG OFeSHE IBVERTOPH body
5quid and hydrophilic fibers such as pulp are w dely
used. As the water-absorbing resin, for exanple,
paEﬁb&blpr@heemnvahttem and crosslinked polyacrylic
aci h drol sates . of s ch ac
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The 'wat er - absor bi ng resin has conventional 'y been
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i qyid, APSOALIRR amount or water absorption speed,
gel strength and gel perneability in contact with

aqueous I|qU|d such as 30 body fluid, along with water

sucdésq:rk r?ctr%% t3 §g§5t@@t§£ﬁzfrom a substrate

cont al ni'nig aqueous Irquid. Further, as recent trends,
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As the water-absorbing resin, for example, partially

20 neutralized and crosslinked polyacrylic acid, hydrolysates
of starch-acrylic acid graft polymer, saponified vinyl
acetate-acrylic acid ester copolymers, hydrolysates of
acrylonitrile copolymers or acrylamid_e copolymers or
crqss;inkeqi polymers_ “thereof; . crp_sslinked; p_ol_yme_rs__ of

.25" cationic monc:wmér‘sjr and the iiké areusedas ma‘iﬁ faiwméte'rials. |
The water-absorbing resin has conventionally been

required to have superior property such as superior liquid
absorption amount or water absorption speed, gel s‘_crength

and gel permeability in contact with agueous liquid such as

30 body fluid, along with water suction force to suck water from
a substrate containing agqueous liquid. Further, as recent

trends, a water-absorbing resin powder with very narrow



5 1n addition to the above needs, such characteristics
of gel has also been required as not to be
deteriorated for long termand to retain absorbing
performance even in swollen and gelled state by
absorption of body fluid or urine. For exanple, there
are many patent applications on many 10 paraneters
speci fying various properties of these
wat er - absor bi,.n esi ns,_or. wat er absorbing agents wt
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inligquid ermeabi | i.t y under ressure bsor ption
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UK22678D4&0 s dashnp| ogyinspegi wtag speeiddiagparddntise with a
size distribution is also proposed in US5051259, US
54 190587~ LRBORTHOL TAR AT EPDETOHA COMEGINE,, OF On heaSurement
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2@nnEE09éggggggoged in U8599444O and a wat er - absor bi ng
resin Wihgtlegsgbsorblng resins superior in gel streﬁgth,
extractables and absorption capacity are proposed in US
Reissued 32649. A water-absorbing resin superior in liquid
.permeability under no pressure, absorption speed and_ :
25 absorption caéécity is pr'oposed in UK2267094B. - Technology
specifying specific particle size distribution is also
proposed in US5051259, US 5419956, US6087002 and EP0629441.
Further, a water-absorbing resin superior in absorbency
against pressure under various loads or many measurement
30 methods therefore are also proposed and water-absorbing
resins with superior absorbency against pressure alone or

in combination with other property are proposed in EP0707603,



coloring is proposed in US6444744. \ter-absorbi ng
resins superior in gel durability in an aqueous
L-ascorbic acid solution as index of urine resistance
or superior in water 10 absorption ability are
proposed in US6194531 and EP0940148. A

wat er - absorbing resin with superior air perneability
is proposed in EP1153656. A water-absorbing resin
with less residual nononers is proposed in EP0605215.
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SUMMARY OF THE INVENTION
Bmong water-absorbing resins or water absorbing agents
which' have been developed’ baséd on many properties, as
35  described above, those targeted to or with specifications
of these properties have also been produced, however, there
was a problem that they have not yet satisfactorily fulfilled
performance in practical use such as a paper diaper, and the
like, even if these properties are controlled.
30 Practically sufficient performance has not yet attained
even by controlling or designing such properties as

water-absorption speed, centrifuge retention capacity,



specific particle size distribution and absorption
capacity, conponents contained in urine gradually
destruct crosslinked structure of a water-absorbing
resin to nmake labile to deterioration of the water
absor bi ng agent and such 15 deterioration caused by
urine increases extractabl es.and changes
wat er - absor ption properties. Conventionally,
properties of the water-absorbing resin or the water
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in pract| use when extractab
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andlpn(ﬂ’%ﬁsféﬁjfaét i grgpe are different in each patent and

compositionof practicalurine solutionitself isnot constant

but changes depending on living environment, food practice,

age or seasons and -furthermore 1argely changes every tlme-.

25 "or by phys:Lcal condltlons even in the same person. Because‘

absorptionpropertiesof aconventionalwater-absorbingresin

or a water absorbing agent have been evaluated using single

kind of specific absorption liquid such as a specific

physiological saline solution or artificial urine solution

30 as a urine model, evaluation of the water absorbing agent

responsive to change in urine composition could not suitably

be carried out and thus it was clarified that a conventional



extractabl es by deterioration are defined by the
followng fornmulas. In the present invention,
deterioration test liquid 15 nmeans aphysi ol ogi ca
saline solution containing 0.05% by weight of
L-ascorbic acid and a physiol ogical saline solution
nmeans an aqueous sol ution of 0.9% by wei ght of Nad,
which is used at roon1tenperature (25C2C) unl ess
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Increased extractables by deterioration (% by weight)
= extractables for one hour in deterioration test liquid (%
by weight) - extractables for one I_lour‘in a physiolqgj.,cal

25  saline solution (% by weight)

" Increased ratio of extractables by deterioration
= extractables for one hour in deterioration test liquid (%
by weight) /extractables foxonehourina physiological saline

30 solution (% by weight)

When extractables increases from the amount before



on surface area of the water absorbing agent and
extractables by the deterioration significantly
increases in the water 20 absorbing agent with
particle size distribution of smaller mass nedi an
particle size, for exanple, the water absorbing agent
Wi th nmass nmedi an particle size D50 not |arger than 400
Pm Mass nedian particle size is an‘inportant factor

i nfl uenci ng absor ption behavior of

the |
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1Ssuch thg wat er absorbi ng agent as having small mass
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agent with mass median particle size D530 not larger than 400

pm. Mass medlan particle size 1is an important factor

,:Lnfluen01ng absorptlon behav:Lor of the water- absorblng resin

'257 or the water absorbing agent and finishing of absorblng'

articles such as a diaper, and thus problems cannot be solved

merely by increasing mass median particle size to inhibit
deterioration caused by urine. 7

Further, deterioration of the water absorbing agent

30 caused by urine also correlates to absorption capacity and

higher absorbency significantly increases extractables due

todeterioration causedbyurine. Therefore, it isnot enough



20 by furnishing crosslinked structure, specific
centrifuge retention capacity, specific particle size
di stribution and nass nedian particle size and
further specific ranges of "increased extractabl es by
deterioration” and "increased ratio of extractables
by deterioration"-as a water absorbing 25 agent. A
first particulate water absorbing agent of the present

invention is: a_particulate water absorblng bsorbi
CoRBr BTHRRSE HeRDABEBE bPRG ARAT HF DBaF HEd Fys2-absorbing
cr eshkhnkiiRg ng3@ tPAPFRRifat 2@ fptabringfutatetl absorbing
nonomner contalnlng an acid group and/or_a salt thereqf

as 2 tAmileScEREBNaRt & AhdPSH dtomt*é@l%b%%%m%r%g%%ﬁablllty
sat;i srp %%t&'&%lf glsgovvl ng (a) to (d) - 7 (a)

centr uge retention capacity (CRC) in a
5phyS| ol Ggiicaindiaates Woitut ion pb@&ﬁgl’q Fay Héthdpgersit thinner

not 3 b) [ [
%bvgﬁsokgﬁﬂghgér?é%]g%é f&(@’?‘}&'@et 2 %&8%%%109%%@ gﬁent as

r atrizoriofg paall clees haviag pdiranetler sokeshd bérnehdarger than

150 bei n_the ran e of 0 t.0o 2% ;

(o ARG LB gh s P Seb ERPE Slnr e At et 11808eq range

by dﬂ@x&b@b&&aﬁﬁébIlad’lﬁisp‘aaftmﬂeaoﬁfclfhﬂg)a 1% binaveiaghte a more

and 10 extractable one hour in_deteriorat.ion
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cen uge re enti-on capacl ty In a
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hot oJL_%\A%R: the problems couldbe solved, in the present invention,
by making the water absorbing agent with also superior
stability to urine in specific mass median particle size,
20 by furnishing crosslinked structure, specific centrifuge
retention capacity, specific particle size distribution and
mass median particle size and further specific ranges of
"increéased extractables by deterioration” and "increased
ratio of ext-ractables by deterioration'" -as a water absorbing
‘25 agent.’

A first particulate water absorbing agent of the present

invention is: _
a particulate water absorbing agent comprising a
water-absorbing resin obtained by crosslinking
30 polymerization of an unsaturated monomer containing an acid
grbup and/or a salt thereof as a main component, and said

water absorbing agent satisfies the following (a) to {d):



than 32 g/g; (b) mass nedian particle size (D50) being
in the range of 200 to 400 pm 25 (c) ratio of
particles having dianeter of smaller than 150 pm
being in the range of 0 to 2% by wei ght; and (e)

i ncreased ratio of extractables by deterioration
expressed by the above nentioned fornmula of 1 to 4
times, and extractables for one hour in deterioration

t est I| UId 30 of, 0.1 to 30% by m5| ,
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1 M4 @dg'polynerlzatlon of an unsaturat ed ‘nonomer
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mai n conponent, and said 5 water absorbing agent

Ssat¢Bfaes tche 0o Mmawi ng (a) to (c), (f) and (g): (a)
centrifugg [;:Fi‘i:geté)?g) %ﬁ%@,e@’h%% dfbfleter of smaller than

physi ol ogi'cal saline solution being 1n the range of
not15®wen betihen i30 tdyegrange( b)f Mase R&dbanvwpapbfel and
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extract ab|

16 hou si ol oqgi cal n
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wei ght ; tansos (igy wdispitbency against pressure at 4.8
kPa (AAP4.8 kPa) in hysi ol ogi cal saline so
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of thechtish particulate water 20 absorbing agent of
the present invention is characterized b%ﬁconpr|5|n

a step of LGRSy PoF e ARt YR dbof PRRE adiibifs ing a

150! yhiap- Qﬁs@f‘bﬁrﬂéat uralsqd mn@ﬁ?&lﬁ@ﬂt ali mwg crosslinking
non-neutral i zed

polymerization of an unsaturated monomer contalnlng an acid
group and/or a salt thereof as a main component, and said
water absorbing agent satisfies the following (a) to (c} and
(e):

20 (a) centrifuge retention capacity (CRC) in a
physiological saline solution being in the range of not lower
than 32 g/g;

(b} mass median particle size (D50) being in the range
of 200 to 400 pmj

25 . . {c) ratio’of particles hav:.ng diameter-of smaller than
150 um being in the range of 0 to 2% by weight; and

(e) increased ratio of extractables by deterioration
expressed by the above mentioned formula of 1 to 4, times,
and extractables for one hour in deterioration test liquid

30 of 0.1 to 30% by weight.

Athirdparticulate water absorbing agent of the present

invention is:



acrylic acid and/or salts: thereof as a mmin conponent
in the 25 presence of a crosslinking agent and a chain
transfer agent; and a step of surface crosslinking
the water-absorbing resin particle obtained by the
pol ymeri zation and satisfied (a) to (c) described

bel ow, 30 (a) centrifuge retention capacity (CRC) of
the resin particle in a physiological saline solution

being in the of naqt than 32 g/q; 9 b) .

mass medi aﬁaﬁg ggf‘% e(rD5%$s%Fb’rTﬁ% rae%r% ngfng’Eﬁgmg a
bel‘mgter%aﬁm)mﬁm@e of ragﬂnto Mt aifedand bg) radi@sefinking
particl es havi,ng dianeter of the resin particle of
smaP?Jg)"“ B BRIURGAEHTPRE AN PG ing nahpn acid

by yeb@htandydy %dlé(étl'to'&hg@bﬁﬁdagfatxhﬁlﬁe@@rﬂﬁonent, and said
articul ate water absorbing agent of the_ present

nveREPBARICERAG Gosrtz 6t I6fLesnphesfaglowingepabito (o),
cro§§;|g%an&;polynerlzatlon of the aqueous 10
solutlon of an unsaturated nononmer in concentration of

to 309 bycertghfugont sébemglewn- AepacakyzedCRC)  in  a

a“éh# @f& 1 &L s?lﬁﬁé%cﬁ%@&%%e@é Aé‘l 1HNEL PLEH Cé?f %otalower
cro agen ste YAl zat  on
polyhenlzaigtnm and a step of surface Cross I|nk|ng

he wat er bsorsb{ng!glr es n l ]3?) gt}zealrli]edlnb¥he range

he neut i'Zati on-and s gdzfa) P ﬁ d d
deSOfibed tmﬂ{ﬂ@ ey centrlfuge retention capacity

(CRC) of e resin article {n a physiol ogic sal.i.ne
Sol ut i on (Bbi T ith OF AT chigke® BRVABE FoRBr ehdt SDogAge than
20 Gbp ﬁmsseﬂiegilzam s thGlRe 9@ B0k oy theghtsin
particle being in the range of 200 to 400 pm. and (c)
rati o of S?arecxl %aﬁé@ﬁnﬁoﬁﬁén@f‘é‘?s éf ?ﬁé"yrséﬁlt?glcal saline

1par tslog_helgﬁ B&BhG efn thad ARPMHOe .Ng do 1ike Hyaﬂ&%g@lft, and
0Oto 2%b y wei ght. 25 A production nethod of th

third palg &hs&r@qwe@galnst pressure at 4.8 kPa (AAP4 8 kPa)
in a physiological saline solution being not lower than 21
- g/9g.

A method for production of the first particulate water
20 absorbing agent of the present invention is characterized
by comprising: '

a step of crosslinking polymerization of the aqueous
solutionofanunsaturatedmonomercontainingnon~neutralized
acryllc acid and/or salts thereof as a maln component 1n the

25 presence of a crossllnklng agent and a chain transfer agent,
and

a step of surface crosslinking the water—-absorbing resin
particle obtained by the polymerization and satisfied (a)
to (¢} described below, |

30 (a) centrifuge retention capacity (CRC) of the resin
particle in a physiological saline solutionbeing in the range

of not lower than 32 g/g;



absor bi ng agent of the present invention is
characterized by conprising: a step of crosslinking
pol ynmeri zati on of the aqueous solution of an

unsat urat ed nononer containing 30 non-neutralized
acrylic acid and/or salts thereof as a main conponent
in the presence of a crosslinking agent; a step of
surface crosslinking the water-absorbing resin - 10
particle obtained by the ynerization and satisfied

| s
(2) to (B eGSR BorOWEL] 8) 26 I r & HeoT et BAEELCIe

capaGihy (&REheOfaddi S0 RAMIChS; iy

physi ol ogi cal saline: solution being in the range 5
of not .| d®er rehaf 8% BREti¢kys masineddbampheri efethe resin
Si ze Of, ¢t S« regl 8+ Heing | £Q

of 385 0 00 PR TS P 0 0P Bar T El Bt Ratiing e of 0 ko
Bi ar?ét éry okighé.resin particle of smaller than 150 pm

bei ng 'nAt %Oﬁ%gg? gfm%tﬁgd &9 %Io{%b¥ %hgh%’ar%@glﬁate water
step of adding a chel & g agent W R one or rore
ti mamgsoridelgeetedt foDmitdemrsan dowsindtiiong ief chiaracterized

duri.n ol ynmerization (ii) after the polynerization

and e OTPLEs P Ece oross! i nki ng 15 (iii) during

surface & @xebi 6Ki 8go4sVinlafie pslynfaade ariossldhkibeg .agueous
Effects of the Invention Using the particul ate water

18bs ot ity Ay &t 2Bf URARELDREGH QUG TIPSt e ©of 10

havi#g 39res| filG pRSes Pt & O LRARREI-RbutdRd iSRRCEEKG1ic acid as
particle size distribution, in practical applicatjion
as abIBHBl MPTRONEEFesn st RECTERFAST 2@ PETiddidmy agent;

in absorb Rgeghit heWtkR1$hRE i oRe QM tR@ polymerization; and
conventional Iy obtai ned performance can be aitai ned.

in 25 para pteb af swrdace craanitinddmaehe vatesdakrgroing resin

TPLOLECT Sk by el [FELLI ol Speipailoirioa (o

det etd ofat i drswddsddbbyowur i ne, it provides superior

gel Stabitgfyééy¥%i%ﬁbgtggggntion capacity (CRC) of the resin
particle in a physiological saline solutionbeing in the range
of not lower than 32 g/g;

20 (b)massmedianparticlesize(D50)oftherésinparticle
being in the range of 200 to 400 pm; and '

(c) ratio of particles having diameter of the resin
particle of smaller than 150 um being in the range of 0 to
2% by weight.

25 ﬁAprSduﬁtion method of the third particulate water:
absorbing agent of the present invention is characterized
by comprising:

a step of crosslinking polymerization of the aqueous
solution of an unsaturated monomey containing

30 non-neutralized acrylic acid and/or salts thereof as a main
component in the presence of a crosslinking agent;

astepofsurfacecrosslinkingthewater—absorbingresin

- 10 -



absor bi ng performance over |ong period, therefore it
reduces 30 disconfort for persons wearing absorbing
articles. In the present invention, because
deterioration caused by urine can be inhibited and
simul taneously specific particle - 11 size
distribution is provided, size segregation is |ess and
in powder transfer to produce the particul ate water

absorbln ent, and rod ce apsorbing articles such_as
Skl EAHEES. Bt BR. PPOWRHE BHET ISP (AR r trh od (@)

andtanudﬁﬁdégtﬂMméawUeaoa peri odi cal change in pomder
feed anpbunt is inhibited. In, addition to, this
product i Gh STETABEGMGEN G S5 PR PBSCaHRFL L s %R%n a%%rthe resin

M Xh 0o 1 S1 £28% Mm%élrbeaP@&iiﬁé‘ls@‘l@t!‘@h@felng in the range
absor bi ng agent t he present invention and

Shy de Bpret i kowe Bdvas sidcig/gg wood crushed pul p, which
conveni e f%aQE%Hd¥§5pé@%ﬂ?ﬂ?ﬁ?ESQ%ﬁo?Qﬂ?@ﬁé@é§1nparthle

Best enbodi nents to practice t nventi on Raw
natbelmg31ms$mbfxﬁnqdupﬁmﬂﬁﬁﬂt@béﬁﬂbpmg resin and the

wat er. ab?oiibkr‘@ algff‘t é’étiﬁe {rr‘?e%? 'thg&bé an @f‘dthe resin

reaction 5-¢ond e exp
theparESené ohwenililer, thhe ﬁéblwmnﬂgsmamsxtahuesnge of 0 to
obt g ned b t hods, described in Exanples shown
1Q at ef bYa gﬁgﬁ t7i3tde retention capacity (CRO in a
phySI ol ogis&ab Pddden$alctilel aningR)gaMmssi treehawr more timings

particle size |ncreased extractabl es by
deté?#%?g?ﬁoﬁroée§h%09é?ﬁﬁ % 96f extractabl es
by deyeniefa |§@1y&é3125%45@wtables for 16 hours in a

physi ol ogi cal sal1ne solution, %ﬁ absor bency agalns
pr Lddii @ e RPAYRRAPA2 B Rpapdine fox epHyst At o gregp 1 inking

al i 0 sOFbeNchaga nst  pressure at
' 1§ (E%§§(§%%hgg S&t%a?ﬁ gfphy5|olog|cal saline 25

soIdﬂN@nafFFF ab§§¢9@|©ﬁ0%®béwk¥WQh vortex method in a
physi ol ogi cal saline solution, (k) fluidity after

noi sture absorption, (1) Iogarithnic st andard
devitdifiegr sobfpahei Ehwenkige distributi on and

extract aggifl?i; Q{R %J{%Bﬁ' e dﬁi eerxj Oarl:?stc;ﬂﬂﬁgeségent of the

i quid. er absor
20 present invention, due to hav:Lng speca_flc absorptlon capacity

and specific particle size distribution, in practlcali
application as absorbing articles such as a diaper,
particularly in absorbing ability in short period, not
conventionally obtained: performance can be- attalned In -

25 particular, rewet’ amount can be reduced and 1mprovement effect
of dry feeling at diaper surface is significant.

Further, due to inhibition of deterioration caused by
urine, it provides superior gel stability and maintains
absorbing performance over long period, therefore it reduces

30 discomfort for persons wearing absorbing articles.
In the present invention, because deterioration caused

by urine canbe inhibited and simultaneously specificparticle

- 11 -



A wat er - absorbing resin of the present invention neans

- 12 a crosslinked polynmer which can form hydroge

and is water swelling and non-di ssolving in water,

for exanple, water swelling indicates one absorbing

| arge quantity of water in ion -exchanged water, such

as essentially 5 tines or nore own 5 wei ght and

preferably 50 to 1000 tines. Non-dissolving in water

nmeans one with extractables.,in water in_1 hour_ of nat

hi gR&e @ﬁahrsle%b?nvaeﬁ Bﬁ?vhﬂ%ld'i r?ltzﬁ’es?%ﬁ%gagé%r i9dges and

| atl%r owdbAsHLERRRY b Pedscd BRE %@frtab&l&m%wétadabeorblng ‘
? As the water-absorbing resin in the presen

'| nmﬁnt@ﬁdpmd%e QPFQFW%PEE%%%%SBFTIPE@ ?‘%ﬁ%ﬁt SuPerlor

gﬁ@lﬂo‘?pﬂfl%w WAt £1:als orbi g JieRldn LRt abieshb¥on which is

sslinking polynerization of an unsaturated npnomer
Scomeaqnmdng:adn cheinge groppvdnd/ fred aAnaitthereofniiidpited. In

eSS t%_c;ry t%s%ﬂlgnd Q‘fu%@ﬂﬂ &Paa(ﬁé@éﬂayﬁg artlcslegs such

i
neutralized polynef 6? yacry .c acid obtained 1 y ,
poI@an|dmagynandumn@gshsnkaﬂg gt vegeruridm peattdgulate water

i nl v conposed of  acryl i, n hili
e P cede ) ik Sk, affRidgl ol rpRieobninic
usegli s angh&ss wbodma&usbedwllpn hﬂrdlqiobsmeenzedtly provides
structure and it nm e the water-absorbing resin

100ht BYHRIEBRP T ¥R “reaction with 20 a
crosslinking agent after polynerization of an
unsaturated ponomer containing an acid group and/ or

sal Best herkefinenty Yo RISt 186s5P6i AEVERERP and a

met hod fRE, PROEMIELd DN wdlerreef th@&vfté\@iz@}ﬁs@ﬂsm@l f\@sln and
agent in the present invention is*a solidifyin

a
madehetaties akperias e bRl F%%Pﬁ%%n%lﬁﬁﬁﬁtlon%n Faction
1§°m8ﬁaﬂ£lo§9w§§§%bem%%mﬂélq:w d. TAGUBQMS ddrfit ivdist Lon,

to water but also includes water
“conthenfelleubeyamse vwailtrsuebaid &Y perpprieedesshihed in

as EE{ ﬁllegls%%qwm fﬁ‘@él.en'gg ﬁgri‘@éﬁg rbt@HkdonMHPaity (CRC)

a m xt ur water and organic
soI verd @hmsmﬁoggaaﬂ.csashlnﬁea@éutx@i:n (Watez s afgdian particle

under 19 OEIP )a'bl hurrarﬁeaﬁsr %béyt#ﬁdt{‘éﬁ)l%ﬁdbg%éﬂé&l{cﬁrétﬁon, (e)

2mnvaﬂblr@ﬁsetiheratlo of extractables by deterioration, (f)
extractables for 16 hours in a physiological saline solution,
{g) absorbency against pressure at 4.8 kPa (AAP4.8 kPa) in
a physiological saline solution, (i) absorbency against
pressure at 1.9 kPa (BAP1.9 kPa) in a phys:Lologlcal sallne-

25 solution, (j) absorption speed " with vortex method ‘in a
physiological saline solution, (k) fluidity after moisture
absorption, (1) logarithmic standard deviation of particle
size distribution and extractables for one hour in
deterioration test liquid.

30

{1) A water-—absorbing resin

A water—absorbing resin of the present invention means

- 12 -



wat er - absorbing resin may be used as it is as the

wat er absorbi ng agent and additives or water may be
contained optionally. Content of the water-absorbing
resin in the water 5 absorbing agent is 70 to 100% by
wei ght of the water absorbing agent, preferably 80 to
100% by wei ght and further preferably 90 to 100% by
wei ght. As ot her conponents contained, generally

wat er

is used as a.rain or .essential ¢ nent, and .
o BneFSs ARG RS o ik PhagR SRb, Pard HBERTH3RE is vater
wat eweabsagbbng agartiissolhengr efenbtenyendbt oaxample pewater
obt ai n

. for exanple, by the follqw n roduction ,
oot BB Liabr i R snerahlaeh Dot S BLSAE T HePh gater in
not ibhndesh@ded WG rdSshéh RIO¥EHEAL0AE1$H LShys N Wdee own’

roperties. Production nmethod 1: A nethod for . )
§ r o¥§1URk AR RS HRFAEY iSPaticoR 08P . L aquéstsdissolving in

- SOh QN @k n @ AiSA Y 8k8Pact BRNOE®I GARER DhND hour of not
non-neutralized acrylic acid and/or salts thereof as

a miilghesnpbaeniOs bt Helphbsuntdrotha rrres|demcriged later.
ag.er&fea%%‘%eﬂxe%‘&%@th&@@S£ﬁéré§‘8€”Are.f%éégi"ﬁdecpyin Examples.
adjustment to specific parficle si I'stribution an
further $ortbeoad®crdssiroikigngesintinushezasred invention,

ter-absqrhing resin .particles ,.wWth_specific, .
1gﬁs§r°pt iao%r%:aclanpac?}?%/efcqﬁrvoedguct?gn Fr%?hoarg?’e%\t rre%]ﬁ‘cr)edm’r-'%)crm’ 8
cr ossltiaddahgorpahyner i ze¢iwn obbaniagdeousbisol utironsdfinking

Con IR 198 IO ReY HiP2ERZAERg 1T A R g Hg £ 2cid

ConNpaRait ahdl/ $healpbasenes Of s @ eedsshinkingdgedbreferably
foll owed by neutralization, _adjustment to specifj

par t RS2 ) dr S F bt A ShP AR P T HRY LY 3G acldobtained

161 0§} igdKivite rak 1 hBusSH@Pt @l Neidk et vabsar bd - eidtl monomer
particles w th specific absorption capacity. 30 - .,
Pr odtrsit ohcAEPRsed 2L Wm%é%éra@/@%ﬁﬁﬁ{? ffgereot is used.
pol yAwey i gatd N 1o a0 RAURAUS, S MILOMSEq38s 1ong as it has
unsat urated nononmer containing ‘non-neutralized
acr y¢5es sldinkashdped yegriged- g@ruehereofangs Atpangy be the

o —aikf‘séd\:fﬁn%r £SENEEHehL iﬁ_e?{tgﬁé%é@i{‘rgkir@%!&ct ionwith

fol l owed by adjust’ment to speci particle size
2@i sta idnesisdAnkadgf agenie e fEerf pebynevsst iiki og ot unsgdurated

monomer containing an acid group and/or salts thereof.

(2) A water absorbing agent and a method for production

‘thereof
257 'A water absorbing agent in 'thé'présent"inve'ntion is'a
solidifying agent made of the water-absorbing resin as amain
component, to absorb aqueous ligquid. Aqueous ligquid is not
limited to water but also includes water containing substance
without especially limited, such as urine, blood, excrement,
30 waste liquid, humidity or steam, ice, a mixture of water and
organic solvents or inorganic solvents, rain water and

underground water, preferably urine and particularly

- 13 -



obt ai ned wat er-absorbing resin particles with specific
5 absorption capacity, wherein a chelating agent is
added with one or nore timngs selected fromthe
group consisting of (i) during polynerization (ii)
after the polynerization and before surface
crosslinking (iii) during surface crosslinking 10
(iv) after surface crosslinking. A production nethod
for the ter absorbing agent of the present

| VRS RN PR heFTERE watl®r Wi oR BT I mgeRtenbon, the

th%ﬁ@%sdﬂb& |k i3 GnBXbRi kh bed O is as the water
sequential ly. (3) An unsaturated nmononer As an
CunsRIRER W rﬂm%%rare%nﬁaémgvefheom/av@Feﬁb%ybPﬁg contained

r eSé;F‘ta(Jl’?dl‘?L;P ahbﬁeeaﬁwﬁﬂa&%ﬁJM&&%ﬁmmﬁme water

acryli aci'd and/or salt thereof Is used™as a main
%om@mmmﬁaenm@’fﬁ@p b@o%@@me\ithec’érthenwater absorbing

CoRIE| BELR 1S RGTELR 2,18 B LB ppocoraniy

an a@meduslmbyM¢dgbphdbsotnasabmpanedtﬂunoﬁennedemenﬁxally
nmet hacr mal ei ¢ anhydr i d

FrteTEY U REERS, e Acrn < AEsATCo gapaiohE and furthes

Vi nadjﬁﬂtim cdeettibed later are used.
2-(meth)a Iam e2methy ropane sul fonic acjd S
1 neth) a%r‘&’/%/ 3%' Bﬁﬁnﬁr??§ntal*<‘h‘f€?nzclon can -

met gk ofba:'atlned@nf&ﬂ lekiﬁh@@ét ,by‘\EtYé AYh13wDye Ii;)Q|olddl@IﬁQon methods
N-V|nglacetan1de (nmeth acrﬁlan1de - N-i sopropy

(meth¥actyl=mrioh R RedPreEt FoF @radRctdop 44 Bet inited as

2-hydrgxyst iyl pr&PBadd a6ky | Ht8,sfying the properties.
nmet hoxypol y ethglene gl ycol (neth)acrylate, 30

pol yet hyPéﬁ‘é@P ton (TRERgGcry afe, "REBBHL yERRe, cretflAnking
: lécon%)Biyﬁ\QEXEQ{:foneB‘f a?xhea){qd@)\ﬁ@e é&%‘%l@lno%@f QUn i thsaturated,

I nation two or nore Kinds. - When .nononers )
ot heenphan mtﬂur@-n@cn@n(wtt@lwe@ %e@dllq acid and/or salts

ComEhQQEbEmas ta\chﬂr{ @: &8?>pxjeﬁe V@ﬁﬁgretste %rgﬁ%nérossllnklng

i nvention, ~use rat mono
acr yalgieotaemcdi g s@lat:.nt beaeofgr arﬁnm,efelhww dut ed3ogtpgnt to

ol SERISHCOD AR AL S A 6 UopPsalLouace
2pr efcaioablyn@ihg A% Hys dmtalned water absorblng resinparticles
with specific absorption capacity. ‘
Production method 2: A method for crosslinking
polymerization of an agqueous solution - of specific
concentration of an, unsaturated monomer containing
25 'non nedtralized acrylic acid as-a ‘main’ component in the'
presence of a crosslinking agent, followed by neutralization,
adjustment to specificparticle size distribution and further
surface crosslinking of thus obtained water-absorbing resin
particles with specific absorption capacity.
30 Production method 3: A method for crosslinking

polymerization of an agueous solution of an unsaturated

monomer containing non-neutralized acrylic acid and/or salts

- 14 -



When an unsat urated nononer containing an acid group
is used as a nononer, salts thereof include alkal

netal salts, alkaline earth netal salts and anmoni um
salts, in view of 10 performance, industria

avai lability and safety of the water-absorbing resin
obt ai ned, sodium salts and potassium salts are
preferable. An unsaturated nononer containing an acid
group such as acrxllc acid is, g@erabl neut alized

at e LTI rolp R FIRPERSHE | RYESTRC S fapFrosstinking
neutdg@rzatt o ded ady Oa@fudthiferdCi €o 9k é@llf_s.;Cu?)@@"tlly:le size
20 to 100% bynol e, preferably 30 to 95% by nol e and _
mor &ligteridrdbion 4end o feaddsy n%lp%facquemrpﬁﬁlzléﬁl&ﬁ off thus
the Apig Q1:0UP. PBYDS, PSRT BEFEdeE AN, AGUROUSs §OLHT IQRcirfic
containing a nmononer or may be performed after

&bt ahﬂqrgatalcrmp?n%@l’g:s, sthewe Lnna ph@lprt@-@@c@g@ﬁt e pdded with
2 ory OI;QE%: Xﬂl %Sgglée S”Pf&ﬁt ﬁgbn31st1ng of
i nternal cross agent mater a sor re3|n
used(lﬁ1ddmnqgegn&ymarnwamuban Is a crossllnked

pol yper, a c inked.. str.uctur .
b LT, BPCeE RN AN PR S BTy g
nononfilprdwwungﬂsuﬁﬁﬂce:m&@&huﬁhkmggagent such as so

allf r ossl i nkabl e nnn may be used. In view
B%%r?é er| ?u§ O &5 P@kPBgCOpolynerlze or

react Wt @rodutderdialme ttods oirnkhagwagent abaurngn@oégent of

| ess than 2 pol ynerizable 30 unsaturatedzggoup%
Iesstlilﬁé?ifefer@aépﬁﬁfﬁél@?o?tm%fuﬁt §hot e of a Sorbmg agent
Anat & a0 iy &eahbSﬁeﬂsﬁ dFsAxhlg nle watiek séldtj@eﬁ@lally
being a crosslinked polymer. - 16 Specific exanples
of these internal crosslinking agents include, for

anpl e, AEbAd enehi sl mRidlacr y! am de,
?goly)eth$?eneglycol (meth)acrylate, (poly) -
pr opy| enedbypaoRn et rater MaRee A CemPPSL RSt HY Uﬁb?épﬁlﬁ%orbmg
5 triLOefhags e\gnaéftez%ﬁsﬁéb §té&'s(lfﬁg>&$}£§%%@ﬁ&ner , acrylic
gl ycerine " acryl ate net acry ate ene oxi d
nmodi Acéd andfnetﬂglblmhanﬁnﬁauswu@w@thﬁa@rmhanecomponentr and
pent aerythritaol tr ) ac [
Cyangray ey upebf T ReBES R BuBBr by th steg gonomers
20 i akbybbauhe, the water-absorbing resin. Such other Monomers

include, an aqueous or hydrophobic unsaturated monomer such
as methacrylic acid, maleic anhydride, maleic acid, fumaric
acid, crotonic acid, itaconic acid, vinylsuifonic acid,
2- (meth)acrylamlde 2~methylpropane- _ sulfonlc - acid,
25 (meth)acryloxyalkanesulfonlca01daumi1tsalkallmetalsalt
ammonium salt, N-vinyl-2-pyrrolidone, N-vinylacetamide,
{meth)acrylamide, - N-isopropyl {meth)acrylamide,
N, N~dimethyl (meth)acrylamide, 2—hydroxyethyl
(meth)acrylate, methoxypolyethyleneglycol (meth)acrylate,
30 polyethyleneglycol (meth)acrylate, isobutylene, lauryl
(meth)acrylate, etc. They may be used alone or in combination

of two or more kinds.
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10 poly(neth)allyl oxyal kane, (poly)ethyleneglyco

di gl ycidyl ether, glycerol diglycidyl ether,

et hyl enegl ycol, pol yet hyl enegl ycol, propyl enegl ycol,
gl ycerine, pentaerythritol, ethylenedi am ne, ethylene
carbonate, propyl ene carbonate, polyethyl enei m ne,
glycidyl 15 (neth)acrylate, etc. These interna
crosslinking agents nmay be used alone or in a mxture

of two_gr, 0pe. ki nds. o35, ARRropriate; cThese (LALESNal, yoeq

crosslinking agents nmay DB
r edet ¢anb Ryt iovn 0t o lat tpdhidoje ot S s M eneatrdseasti rormt ion,

kind 20 or naqt .l ess than ki nds of internal

cr 6N THRT PG ARSI er Oﬁésa,@m TG HoPGLR diFagE thereof)
absioy préoar P DPertd 893y mbhe baraiebn aksenbameuitesithcrylic
or the water absorbing agent finally obtained, it i

S
Spr AGrhBRE T2l S dNEESSH i BPEG RERENRIURY haoi HiF bagpole and

| esfodthasdn-4paly Teriz 8kl & WngAkurated groups,. in
25 polynerization. Using ambunt of these internal |
crossl i Mi&edy aayamsativga flongpiey cANERéniafgan gfcid group

0. Oﬂfué@d %%aﬁ%o%&@r?%%ﬁ@s%é[ £ VASPLYL 34 §d1 TRRQEB salts,
(exc i n nor e

uding the 1 nternal cross ing agents), ‘ ‘
pr efBtaabine G003 taet®15Fadysneing, afmonhem 881lts, in view of

0,01 % ti
107 G At Rt B Lo L G AR LR, U "By s of the
of waesr+eleradiine ressin nbiadnadentsdiws salhanafdORdéessium
b d 2% 7 I t i d .
o TE e A REEFRRY o, ol rPRel TR s it b feaa tping an
t head¢id efralp arogsldnkigiy ldgenics d esspibd@arabhe nangealized

does. not sufficiently form.crosslinked structure ) .
whi &h t?‘ﬁc?r%aé%o‘é?ﬂf‘g‘& S PEPTIPEL tphyd Qﬁoag‘?CiBFHEEﬂh‘éatlon

15 spitiid 08 toe fxdd ?ﬁbapli@s;siumqqm tenabkyy hEBd, preferably
liquid ‘described |ater, increased extractables &y :
det 2P i bPaPPBHPY PALPeBREI™PEEI BrefeBiPtuct AbFRsBYy Py mole.

det gehof a1 { 94 2ol o £ e £8£4 %Qb@ﬁ a3/ bd BebebiRedanthn aqueous
thus not preferable. On the  other "hand, the usin

. | e. g
anoBPtUBiOR hEONRALRARY &r HLHMG Ry IR¥dent Beblefmegeatfter

ranggy £ eAUSESs e iy 3G abbed 1HOVBY & rodddtdliifhethod 2 or
reduced absorption capacity of the water-absorbing
20 they may be used in combination.

{4) An internal crosslinking agent
A water-absorbing resin used in the present invention
is a crosslinkgd polymer -and crosslinked structure may be
25 foimedasselféérossliﬁkédtypéﬁithbutusingaérdsslinkable
monomer or an internal crosslinking agent such as so called
a crosslinkable monomer may be used. In view of property,
it is preferable to copolymerize or react with an igternal
crosslinking agent having not less than 2 polymerizable
30 unsaturated groups or not less than 2 reactable groups in
amolecule. Awaterabsorbingagentbecomesinsolubletowater

due to being a crosslinked polymer.
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resin or the water absorbing agent, which in turn

| owers absorption capacity of absorbing articles such
as a diaper, and thus not preferable. 15 Wen
crosslinked structure is introduced inside a polyner
by using the internal crosslinking agent, the interna
crosslinking agent nay be added to a reaction system

before, during or after polynerization of the nononer

or after, neuytralizatjon. _2 5), A pol yneri zat i on.

hi £ at SRR T AR 06 4R SHT AL B PERL bR i agents
mongBude) YAl dkangite Wal o --aRsH i diEiesire thed byl amide,
the present invention_ includes a radical ‘
" pol \HAEM) 2R RRIY SR or such as pot assi uiggreth)acrylate,

per i fAtRopATERRIGE PBE I BUA TS a c39dhbed, ReF s dali® 1 propane
pot assi'um peracetaté, sodium peracétate, potassium .
Spertedl atdv @ crydditem pérearbonatel (meth)acrylate, glycerine
tertshut ydr ' hydr OXi U8y g dified
2, Z%Q%io%é;(zg?nﬁg?ég ?%%eahe) %g“?ﬁ'yl%?%chl oride : ° l.le
phdt wiped thd petopemel ni tcafoeshsachybst@0 pentaerythritol
2-h - 2-net -1.- pheny Qﬂﬂﬂf'l' Log amunt

of y$%§¥%%$§ﬂg¥$%§FF§§i|ﬂ¢§%&or is, ?RSQPgéﬁgf allyl
pr opssdywanueed®, totzialbylnol ephpsehatapl y Cclallylamine,

0. 1% | d total , -1 _ , _
10 By PR la By epr Lo RESTER s driflgvetan
| esstlidan 0.0KMn noligglynnegst edetgst dual etimphamysycol,

Increase, while, the anount of.the polynerization ,
i ni PPRYDYDY SRRAEY by nDIBF0889§HEQ$§ﬁ?i0n cont§bycerine,

becgsBsac Byhfficl t sl tdnsaingds i ef erab)end 6)cdrbonate,

pol yneri zation nmethod In the present invention, bulk |

pol DRRPY XSRS on SRS t at PEAYBENYABREIEL RSN maydbecidyl
1far pheth pAtryNOVEVELsc, 10 in view of property,-aqueous .
“solution polynerization or reversed phase suspensi-on

pol yner i Pag$dnimye e arassdd ndfindaagantieondysbe ugsen alone

of Lgeiro%nﬁmu'fé o%%mgrfg'n%new REB! 2 LARCERLRALEAN These

in the aqueous sol ution ereinafter referred” to as a
nmonbnee ragleouss sblntinn)aganien ray dgueddsdsabudi vhole into

a reaction system or in portion wise. When at least one kind
20 or not less than 2 kinds of internal crosslinkihg agents are
used, 1in consideration of absorption properties of the
water-absorbing resin or the water absorbing agent finally
obtained, it ispreferable touseessentiallya compoundhaving
not less .than two polymerizable unsaturated groups,.-in.

25 -polj/merization. | | o
Using amount of these internal crosslinking agents is
preferably in the range of 0.001 to 2% by mole based on the
unsaturated monomer (excluding the internal crosslinking
agents), more preferably 0.005 to 0.5% by mole, further
30 preferably 0.01 to 0.2% by mole and particularly preferably
0.03 to 0.15% by mole. The using amounts of the internal

crosslinking agents less than 0.001% by mole and over 2% by
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15 of the nononer is prepared, is determ ned by
tenperature of the aqueous solution or the nononer
and not especially limted, however, preferably 10 to
70%ywei ght, and further preferably 20 to 60% by

wei ght. When aqueous sol ution polynerization is
carried out, a solvent other than water nay al so be
used, 20, if necessary, and solvent type used in
conblnatlon IS not .esp eC|aII¥%I|n1ted Crushin

be C¥HrS BAYRRT AFCE depdn ket oat iaheox tlﬁ@c@%%g?ﬁlt es-.

Pol el alrlovmitl £ Stiaé tigfk isidg e spehyAme 3 hﬁ%‘less than
initiator.. An activated energy ray such as

el eciiorangs deewmnet §utfaginmyly %Grgﬁﬁé%ni‘ﬁ%rﬁtt%tumr

pol yerdizat hePeh bt akRhagSableks 1 - énp%%@ti'o‘iébheﬁl saline
with the polynerization initiator. Polynerization

t5errp%¢3m1mr@ deperrist vattapeof Inhedetpotyomatiiaat i bast liquid
init we r t

of 1A SR it B e o BLEEAEL LD 0 04 ration,
30 tmdmeCRe\z@rtsed phassxpo grerlieat bon dstarbetdbbdon and
for . nerl n nono

sol ut PRI, B0, e BABRAT A8 A NOU T SRIBRIL, ) on the
descother, hém eith'@isamg laﬁxoUS%OBS?Eﬁe 54863 rosslinking

SA446261, US468 274, US5244 et c. ueou
ol UBFOREDoPYier Fat FIT sEE %C%th%ca ?ggractaﬁoles, however,

pol ynBaLZ8s | it fedd aRBBRPRE cANHEOMS1 SPIdH itBB WatdOtdbsorbing
using 5 a dispersin solvent and descri bed, for

exanpPeLin| AY USA®S 693804 , 2beerlayRo gggchjo ety 1n turn lowers

US49Z§§§£pty§4 L8t ﬁ@%ﬁu Ec%%@%@@@é@ such as a diaper,
055264495, US5145906, "US5380808, 0811636

E20988088huERNOR Zyaeteraisle Monomer s or pol yneri zat i on

14 ti at orghexenpbiskhedybn tNeSRPRAYMBET 23kLBRLEBENAGS ide a
-are 10 also applicable to the present invention. A

wat ePOABBOF Byt lagerte drtehpaprasent inkieatigsathddie internal

as d%%BE%?EHkﬁﬁg‘éﬁen%elgL{r 1%@ i g %9£8§%9101?%'y§tem before,

groups o genera
pol yrierriizat iogm qﬂtmes;solxuﬁe:aiszgm ueht sdenmropmer tdre after

unsa may be 15 polynerized as
not - hé& ?lzegggﬁate and neutralized after

POl ymeri zation, or pol ymeri zati on may be carried out
ust ng {(5) A polymerization initiator
Aninitiatorusedinpolymerizationof amonomer toobtain
the water-absorbing resin used in the present invention
includesa radlcal polymerlzatlon 1n1tlator such as potass:l.um -
25 - 'persulfate, ~ ammonium - persulfate, sodlum persulfate,
potassium peracetate, sodium peracetate, potassium
percarbonate, sodiumpercarbonate, tert-butyl hydroperoxide,
hydrogen peroxide, 2,2’ -azobis (2-amidinopropane)
dihydrochloride : photopolymerization initiators such as
30 2-hydroxy-2-methyl-l-phenylpropane-l-one. Using amount of
the polymerization initiator is, in view of property, 0.001

to 2% by mole, preferably 0.01 to 0.1% by mole (based on total
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t he unsaturated nononmer neutralized in advance.
Therefore, neutralization degree of the unsaturated
nononer in the nononer aqueous solution may be in any
range of 0 to 100% 20 by nole. Anong these, in the
production nethod 1 or the production nmethod 3 may

al so be neutralization polynerization and

pol yneri zati on can be carried out using the nonomer

aqu ut i Wi neutral i.zation degree of, 20 to ..
TooBRHSraErL: | Bhe el 4468, 5HBLbE Ly Tt e A it et ton
prefeiabbiyod0ls 0l SEO2EmrDY .00 E. bienbl @) | Zatetted residual

CTOOSLTERLS LISLUE, | 5302 o BOLUTEL 28160 45L08 0.

neuihati 26t ok blek e Bl el Of pPDYNEET 428 dr0BOoNtEBL becomes
§o|ynerLze using t he unsat urat ed nononmer neutralized
n 93864AEET BNEhEPAHRRE RERFET3AE t 0 neutral i ze
further in the 30 mdst of polynerization, all of
whi ch providing polynerization of the unsaturated
nmonomer héut PaPPRederimaliign med@d he neutrali zati on
degree megans.yal akpth o | ST i 2atid
ol yror| S8t 1o PoncehS ofher and, BartoPSadRRTgmation or
met pogchpitacidnppd yvmeet zatiiom nlagl bewedrbyed out, however,
eut.ral j. I on. adopt e 1 int . .
1ﬂon§hel}}tl§egllt iO%Qp %@%ea{%(r’at%tﬁsen%nsonse@%%tgrﬁ%aig]ncl) r¥§“ e“‘;Sw‘zac—intlon or
aci degeaspd phapardusperaionnpol peet ¥ 2d i ized bkgcpybperation of
acid as _a main_c onent. i s polynerized, faqllowed by
neuPPaFﬂ?SPPSnsoﬁgga%%cg%F 89?8%%We%ﬁféF58%F§§§3ﬁds fgnomer
t he cpheduttrbofloneihatle Zquddhitd sbiutide (eoduekifeRr referred
method 2 of the present invention is a nethod for

cr o$8 PAKE MPFEISERFS LT GiP 19T 19Fd ei YRR AR aqueous solution

180ne@nthatméiomdr ikepuapated atieddepEpIEc @WILReAperature of -
solution -with non-neutralized acrylic acid as, a nai-

) n .
CoMPORFHIGH T PRI Uik B R EBCHONFMEE SESTATKE FRE Gty Limited, -
f ol IneMe Ry dettd@idiZzatd 087033 WwsigiRNMtadPr $Peed %Eeferably

particle size and further surface “crosslinking o . ,
t hu CobPaPRado Vit eralibs oFBEAgR §EaYs FRAttdrasPREYMGFiEFation

speacid g rabsarfid 08 £aPACHE Yornke? tihen REQUUCLEON TS BRdused,
2, non-neutralized acrylic acid is a main conponent
2@nd i4f neceserays| Bnki aglpeny neyhe atsesh imsicegbanation is not
B?g%% i?/:\lliéé‘s?]b 'r%%%.gy ?T]EDI:I%'U{%]OHE{I b8 (6 iR after
polymerization, if necessary.
 Polymerization is started using the polymerization
initiatox.  An activated energy ray such.as UV ray, electron
25 . beam or y -ray fnay' be’uéed other than the 'p"oly'mei:-izatio'n
initiator as it is or in combination with the polymerization
initiator. Polymerizationtemperaturedependsontypeofthe
polymerization initiator used, however, is preferably in the
range of 15 to 130°C and more preferably in the range of 20
30 to 120°C.
Reversed phase polymerization is a method for

polymerization by suspending a monomer aqueous solution in
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nore preferably 90 to 100% by nole and particularly
preferably 20 100% by nole, followed by the addition
of an alkali metal salt for post neutralization to
provide partial alkali netal base to be used as a
wat er - absorbi ng resin of the present invention. Wen
t he wat er-absorbing resin obtained by this

pol ynmeri zation nmethod. is used as a water absorbing
agent of 25 the present invention, jt is ssi bl e

obt R P Pﬁgan%ﬁb%‘ﬂ‘é?%twat’}? meaﬁré §8rbﬁﬂ§ Sxample,

abi { i tys aauB sLperisas estzahi, | by 4460640 i D846¥WEMNL | hes5244735,
non-neutral i zed unsaturated nononer | s pol yneri zed,

usi PC anobiARedRS afcl REEPRaPOLYBSsLEAKIAD AGertie fgided for
to D51 fhE £1 10 1 S0 188 CnoAbRER U, AR RIdo3  ATS UK RA¥EE using
0O and deterioration resistance to urine can be
5| rrp@dvéaemymgmle@sné,|andc¢im¢mﬁ@n90d@n@me |}m ghe625001,
preﬁ%&‘é?ké‘wm o shler P é¥§‘?§§§?b' %s'ﬁ%%%‘ig 8%5124416,
e used Wi th acrylié ac necessary. Specific
oth@SSZp@B?@ErKzéﬁma4ﬁﬁmon@$31459m©xn&ﬁﬁﬁ%ﬁ@@BunkEH@811636,

age rization_initiators . .

add?%?%géggghdEgﬁgaggégearé: St heMSRRESES dUscPPbEgSTHZation

t helﬁ!i)ﬁft&ﬁbrefexér&;ﬂﬂﬂl%r& i3 he$d)pd @k (Bt idmuehtods are
rod ction thoﬂ , concentratlon of the

101 §AEP] JEBIGCABHBNED  ChihdiF oo STt VTS Wsed, i s not

especi al hywété&ta&%oﬁm\f@vagentseg&ﬁ@%@%egﬁﬁqmbhhan has,

to 30% 9%$ht and preferably 10 to 30% Db

andaﬁd@?ﬂ%ﬁ+ 5P Ve snPY ¥ 2k b §l QardadE® ot ??ﬂ IQIOUPS of

aqu@@Hérﬁthtﬂ@ﬁoaﬂ JLBPYUALL But L 8Spd DYhesSi Ak th process

i " metal conpounds used to neutralize an acid
gr 095 annuﬂﬁét\aﬁ@m@rmwmnoﬁm WERtAILHteG aengeeg may be

197 0UB1 Oheke zeliNgs FhQJ u Q:Qtla'z%ﬁdSEQthQP{&i %L&r%%tz!e%i after

~al kal1 “nmetal base ‘inc u [T nmetal hydroxid

( sogtdiTRydEeRide, @btmmmﬂnlz@thm mRriydes. calrltnkﬁdjmut using
hydioXi G8sa 8l faded Rb %lnler alrz%clpﬁga advé i u‘f‘herefore,
car bonat e, potassi um bi car onat Vi ew

of peutma&anee;onnd@steeabfawmdzﬂn$atqm&ﬂ&ﬁsm@@mwebfln the
themvc\J@l ?;?legluggscr)fﬁ 1019b agy SOdle\%@aﬁ% %far(‘)dto 100%
anDn

pot assi um saltls are pre erab
20r edeninc2@ .i Nrenhyonhes58, tmnQﬁﬁbbpradheﬁlpnemethbayl66r the
to %Q:Oéo kt%tr{%ln%nethod 3mayalsobeneutralizationpolymerization
and polymerl zationcanbe carriedout using the monomer agueous
solution with neutralization degree of 20 to 100% by mole,
_ -preferably 30 to 95% by mole and.more preferably 40 to 80%
25 by mole. Neutrallzatlon embodlments include to start’
polymerizationusing the non-neutralized unsaturatedmonomer,
followed by neutralization in the midst of polymerization;
to polymerize using the unsaturated monomer neutralj_zed in
advance to the above range; and to neutralize further in the
30 midst of polymerization, all of which providing
polymerizationof theunsaturatedmonomerneutralizedfinally,

and the neutralization decjrée means value at the start of
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of acid groups in the polynmer are converted to al kal
nmetal salts by neutralization reaction with an al kal
nmetal conpound. In the production nethod 2, the

pol ymer after; 25 polynerization is essentially
neutralized. A nmethod for neutralization of the
polymer with an al kali netal conpound includes, when
pol ynmeri zation is carried out using a solvent, one
wher ei n_an, aqueous sol ution of an al kali netal
conBBEﬁﬂerFEaEBBEd; while cutting the gel-like polymer

obt ai nedoh0 t3Rl bt 130 Phaaas @fo Ml LBESRT al hdRndBOWord acid
cnB, followd by further mxing the gel with a

kneR@&Y6F a3 heaR chopbered Ineperarplarpbhot dipePst aferted,
10 QRERLANR! 18 WRIEMARSU I N ynsdfur 808 tndondhecontaining
present invention is 50 to 100C, preferably 60 to 90C ,

and 2Re@tEA| $eHP ot Pagtdicalalsl, ynperhoweal isaed Bgrylic acid

uni f.aryd. v. 0 : .

i1 S RooRBonE ALY od [l 10n 08, ESEI SRETbFHeBY b 2ac son
neutrfathe acidrgdeyy ee Tofl s So200spands tbade phesdudthiarth method
in ¢lai f 6187872. .(.7). A chain t sfer agent Iln ..

t he 2oy oDt Yo, BRE Eapehietith R=EPEn 2 bF WE e pylnt on
usedsessamtltadd yfton pebgeethkahgopolByepobytton zafi epecific
In 10 the presenc an aqueous chain transfer agen .
1D SO GRS CEhe LuRBs: P 3L BH-RERGHBMOT e daueous o 1ut ion
cr ossltihinkbAgnagenil 8pdd R YIRS béaliNaimtid abRpondh in the

when the water-absorhbing resin thus_obtained is used .
as tHESRACECLBSHIHHG agRnt nhsol hpwad Ry neutralization,

| NV eRf@tmedt aks g iRUlsFate Mdihiagh FhsenBirNGurface
15 ability and superior stability to urine can be )
obt A4RsF L iWdng athkhenabiatpgAsederggbaerpingseginparticles

160Q)inaf 5981 HSE ré%s%rigwo_n Qipd ey Nneh GIO58LERKE ¥ method
agent' can be_ I NCrease ,and 'd%t eri‘oration resistance ' :
t o Ui hencafubeal hped et yi.d aciedsen mpAncITwsinienlk apd after
dens&f&’sslE%%i%%ﬁQfﬁn&P?th153%&%{? Q%%H.Lnggtyéfgzé@racrylic
poI yneri zation’l the pr esent 1 nvention IS not
especiial mpnpomeirt &d Blse amgasfi prdissables0 honb®@¥ ay mole,

oD RS LU TR TROUIRE 00, LO5 SRt
2phosiii% &7 mole, followed by the addition of an alkali metal
salt for post neutralization to provide partial alkali metal
base to be used as a water-absorbing resin of the present
invention. When the water—-absorbing resin obtained by this
polymerization method .is used as a water absorbing agent Q.f :
25 the ]g.)r‘ésent“invén.tion', it risl'possi-ble to obtain an absorbing
substrate with high absorbing ability and superior stability
to urine. When the non-neutralized unsaturated monomer is
polymerized, using amount of an internal crosslinking agent
tends to be able to increase, although details are unknown,
30 and deterioration resistance to urine can be improved by

increase in crosslinking density.

In the present invention, other polymerizable monomers
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hypophosphi tes, etc. Specifically, nercaptoethanol,

25 mer capt opropanol, dodecyl nercaptan, thioglycols,
thiomalic acid, 3-nercaptopropionic acid,

i sopropanol, sodium phosphite, potassium phosphite,

sodi um hypophosphite, formc acid and their salts are
used, and one kind or not less than 2 kinds sel ected
fromthe group can be used. In view of the 30 effect,
phosphor ous conpounds, _in particul ar,

sal‘f Gehs e aﬁrifs}bsa?&éﬂphﬁéﬂ%ﬁé reriﬁwl?w other

e@olwﬁ@ﬁl%ﬂ@ﬂﬂhoﬁéréDﬁrﬂ:@i%@ll&:ﬁb?dl&ﬂlhafgségénts, types
agent depends, - 23 on kind of the aqueous chain

t r afis fRAL RRF 2 AP TE AdeietaEBonadgt LAV ARY tHfudole are

SOl {hd A QU VR i Bed: 981E 1O dVhtdht o@kﬁebﬁﬁéﬂs 0{‘3 , (4)
total nmononers. and preferably 0.005 to 0.3% e.

SThearg@i ffy -andiintheeBsothahi on OBty , n@@@cgvbw’aé@n gt the
hi 9B, £4:0851 4 ggmgﬁeﬁlbw %%%h Yskpg,aaPuNts Ofsdfe is not

i nner~ " Ccross ing agenf in the present invention and
tooeﬁpe\clabbmrlpmmdoapauewran@ dhuwnes perdeably & to 303

O b3S and 1B o L% V3D DL CGURE 0 I IR cation

ase es and ¥
thels@mbf&mﬁbayidﬂnﬂedﬁhﬂmmapthebabb@lufﬁemﬂtﬂ$mperature

ransf dded by dissolving in the
inn@ﬁﬁ ﬁq %otg E% %? @h before pol ynerization or
sequent i Bl k¥1i mdtha BbEsbunds pelynes nzatiralizeldeacid group
aqueous  chain transfer agent is essential in

pr odBcEPBnUnFRE BT dpP e ePhiedd 1hE ageaC%H ghaup or in
pr OQHEt ﬂ)@I‘yrﬁ@i mall@dzt@nﬁr&ﬁﬁié’ﬁoﬂélﬁﬁi@ﬂ dmiNaddmdtal base

X A crosslinked pol ynmer obtained by the above
poI FRE heiard bf HerREas b toreldey dpatem Jeidianigle, potassium

1§7 03ghi-Bkede, &mmgfdrwh@@”&%@ )Gr 48RL0I niftal carbonate.
‘neceSsary; and further "dried. EXylng is carried out -

genéﬁ@ﬁllymat?at-‘éﬁﬁéf-at upetaanyen dierbangtesogtc. ), etc. In

re b r
oo e b S ARE ADBIEE o 4 LAY sekosarery of

dep@h@s waheSUabaeramgaJﬁﬁdlmapéta@@ﬁ@entSQ#lQmuaSalts and

Dol 4IR30t D108 23BN AL RS 20 P ne present

20 nvemivienn 1 ohhe50r besPdhked mpdleynprefetraplyireh nyp 80% by mole

| of acid groups in the polymer are converted to alkalil metal

salts by neutralization reaction with an alkali netal
compound.

in - the productlon method 2, the polymer after‘_

25 - -polymerlzatlon is essentlally neutralized. A method for

neutralization of the polymer with an alkali metal compound

includes, when polymerization is carried out using a solvent,

one wherein an aqueous solution of an alkali metal compound

is added, while cutting the gel-like polymer obtainedto small

30 pieces of not larger than about 1 cm®, followed by further

mixing the gel with a kneader or a meat chopper.

Neutralization temperature to obtain the water absorbing
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is called the water-absorbing resin. Water content of
the water-absorbing resin used in the present
invention is not especially limted, however, it is
30 selected so as to provide a particle exhibiting
fluidity even at roomtenperature and powder state
wth water content of nore preferably 0.2 to 30% by
wei ght, further preferably 0.3 - 24 to 15% by wei ght

and articularly preferabl to 10% b wel ght. Too

G 6 i BrESRBE SAPEnFieai v Bhurai HFASa prengganly
af fearcts qu ‘Qﬂﬂﬁ&|r@%1t@é&1&:'a%@o‘9&ai§§§)r@ﬂe\tﬁbll§ﬂ e rrdeldeso that
wat er - absorblng resin inpossible and may [ose contro

t 0. W@y 05parti ey Fbag 4PraputarHesapesy by the first
con{e‘imraofl 118 o VRh &L x AR i 1% S?'ﬁbd&éﬁ%tfl'o%dd@&ee of

anount of water contained in the water-absorDbi

5resA® mrsHsiAES byPagsingined Il®s§1|ann’dﬂypﬁgU§61§@@ for

3 hours. As a drying nethod used, various nethods can

be adopted, 10 so that objective wat er content is

obt ai ned(7) rfelaldiing treats fedr yigegrt hot air drying,

reduced sur i nfr.ared r

nlcromavég Iy é%§ﬁ$ r%ﬁnﬁﬁogy 328§¥%Bpékﬁﬁ%¥91}§gent may

hy dso plsehi @smlgamnﬁmh\g&rﬂyrmzd zi‘altgh){huntilpto)lyn\eyimgtion in
u3| high te rature stea however, _.not espécially ..
10} e PrEEERGRBE oF SRR GRAABstE BRSECT RSN o Dt tion

pr eS@nthei ﬁngath@@t@@tmbﬂ@deby { hige AbOYEs PL DElktGId cm;ent and
met hods i s, not Ee0|all limted, as long as it
SU|?%%¥%e¥bz%E}?9é tEgaty ﬁ%ﬁb%?e%ﬁ&eﬂﬁﬁﬁﬁa‘ SorbLHQIESln

spherhsabhbtiie@USs Ul NeaHey wa%@&e%b%@&blﬁbaagent of the
irregul ar, aggl onel ated particul ate,

20
por BE@SeR dOVEPEdOpari Pe_rb HmevEP L LAE pagihdYigh absorbing

1§““XSEL%@Qd%%%%?gfidﬁ%kﬁwlfﬁ@%k%%@fﬁé@b@b@%%ﬁﬁlhéd When
- preferably use Pul veri zing,. ‘classification

an dtharatiadiret sppef eQ@@@@ﬁt FMSEAdL mEOBPANRBACR apEdngyamount
er. S r n
|s ag Erd 35%99 J&fﬁ d 3@&%6 é@ﬁtpcea%e bel N¥LAELARE  and

usted prefera pecific particle size
to dbtarhorahEOpaﬁﬁﬁ@mhap@1wmuaﬂnab3nrbengma@§ﬁﬂtnflncrease

theiHrg?SQéli}.jﬂQ:\L/r%“cie%%ity. The agueous chain transfer agent

20 used for polymerization in the present invention is not

especially limited as long as it dissolves in water or an

aqueous ethylenic unsaturated monomer and includes thiols,

thiolates, secondary alcohols, amines, phosphites,

hypophosphltes, _ _etc. Spec1flcally, o mercaptoethanol _

25 mercaptopropanol dodecyl mercaptan thloglycols, thiomalic

acid, 3-mercaptopropionic acid, isopropanol, sodium

phosphite, potassiumphosphite, sodiumhypophosphite, formic

acid and their salts are used, and one kind or not less than

2 kinds selected from the group can be used. In view of the

30 effect, phosphorous compounds, in particular, hypophosphite
salts such as sodium hypophosphite are preferably used.

Using amount of the agueous chain transfer agent depends

- 23 -



30 Particle dianmeter of the water-absorbing resin used

in the present invention to obtain the water

absorbi ng agent of the present invention is usually
controlled in small range - 25 of 180 to 420 pm as

mass nedi an particle size, preferably 200 to 400 pm

nore preferably 225 to 380 pm and particularly

preferably 250 to 350 pm and ratio of particles with

di aneter of |ower than 150 pmis controlled. to be O

t o WWHBRARS §Re 2t shabn RS uasen heingheoaGgntration

mr@f%%&&f&@ﬁ/a Wk u tWeng NhowBYkl, de8sbl¥o1 to 1% by
(specified b K- 3362-1998) of the wat er - absor bi

r esholofba mfegémah meaerieas eadobraifareRdy RaPlp €4 o. 3%
abs}g%% ga ag§ é 193‘1 gcf' g{lﬁ‘ie?ésé rﬁ‘ﬁ%@%bgg()ts .Jénlgitge/e]ﬁ_fov1des

ein t e -ran preferably
fandhigh ecr g slfigridly darE0ttyo WideB0 ug/imig. aRating of the innex

partic fh di ter 150. t o 600

pr oF 5P %%?l%q éq_ 1% v\é resen& rpvenr;c;iﬂn Cafnd too low

nor &b@be@‘eicablqap%:ﬂt(y h@z@P/d:h)AsV\ﬁbg hpr@ﬁeiré}bllé heon Ittheeother

preg 98 tQ _100% Logarithm c, st anda "
Shac FOR CORPToriaiy creos: 26°HRecie it HORTTEses ater

contkekhetabpsefaidhlonere BeaBi20tiooh. Sk d’ﬁiﬂtﬁrary and thus

referably 0.20 to 0.45 and particularly refer
16, 200 QoRL AT Pt ¢ | cTBosFRe ey bes Hei LAY e Bdded by

crogskkpkedngol YHEr theS RESHBASM byqﬁ@a@ésegombaﬁsn before
suspensi on pol yneri zation, by 20 dispersion

pol pReYReaL R PM opsFequartaal 1ot hn &hariel 4R 5P PRdymeR ization.
dryirpg, cf\h%%%%hal'nt t]’:émgﬁ&_e&gEMl 1%‘3§‘s°érﬁﬁ'al inthe proguctlon

particu ar | y In an agueous S tion po ymsrlzatlon
pul wethziing and tt avsyfabseilon taﬁqctrndrtyla@rqmqtéon method

ontr gl L : | gsi ze D50, and ratio
l%f.bzghga?ﬁFgﬁggdﬁE€#§§ %gﬁ%#glg di anet er of bel ow 150
pm being nutually contradlctory, and thus adjusting
to specif%g D gg% cle size. For exanple, in the
adj ust e ific particle size to obtain nmass
medi an part iaﬁo&s:ﬂjmﬂcdaso pbipotr | abgerdnekan 400 phe above

o1 S SR B e 108 BLHSIES 301 D crossninica

201 neolpaetl, GirEshyy be crerbeed iUshagefsgeneant furtherdried.
c! assrlyfllnegr 1gug§r§fed out generally at temperature range of 60
to 250°C, preferably 100 to 220°C and more preferably 120

to 200°C as heating medium temperature. Drying time depends
on surface area and water content of the polymer and the dryer -
25 type and'is sslected to obtain 6bjective water content. In
the present invention, the crosslinked polymer after drying

is called the water-absorbing resin.

Water content of the water-absorbing resin used in the

present invention is not especially limited, however, it is
30 selected so as to provide a particle exhibiting £fluidity even

at room temperature and powder state with water content of

more preferably 0.2 to 30% by weight, further preferably 0.3
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a sieve after the pulverizing. In that case, the
coarse - 26 particles to be renoved have particle
di aneter of preferably 400 pmto 5000 pm nore
preferably 400 pmto 2000 pm further preferably 400
pmto 1000 pm On the other hand, the fine particles
to be renoved by the particle size adjustnent have 5
particle diameter of preferably smaller than 150 pm
and nDre referabl smal | er, than_200m Thu

coatelparky cied ?ﬂﬂP# H%%tﬂgPﬂﬁéﬁgspﬁ§§eﬁé% reggéeﬁo 10% by

as theynare. 7dheigPalSeer E@h&bﬁk%t BaWeVafpa BF L fluidity and
preferably pulverized again pul veri zi ng

pr o&88s. aPAPFES Pﬁedﬂpﬁé%aw{c@?e%orlé%%dplahéeqezmg of the
SUblw%%?‘cdabgo%&hl;c'r%s%zeim%'séﬁ%%e%t PhRLEFSSose control to

nmentioned at thefollowng item (10) to réeduce | oss.
A m@m@tolefbsopbrhgc&es*@nze rifiss totittal tieah § n Wek@xpeesénpnt of the

| NVENLiQn ab%o?ﬂllkﬁﬁt e s h. ?L%e 406 APOVE B%”ér%&né' 2% water

and préferab cen uge Tetention capacit
(CR@onﬂameﬁSmphyBeab@tgenadbsatbm s:cmla;tn,omebtsﬁ)@?eei by weight

surf.ace cros I|nk|n trolled to be not | ower
t hart 35 dPgﬁﬁﬁﬁpg Sre%§§a§|3°r3§ 58 769/ g, further
prefer abIA;s A@ﬂﬂr@&ngtﬁoamﬁemarﬂfﬂbm lraye £ harcaf eaah:leyadopted,

45 to 60 "The, centr.i fuge retentlo capac ty
10 c‘%ﬂwttPgltl %%3%?]' Hee ﬁﬁ‘%gPP| E“E(rﬂaﬁrﬁ ﬁﬁ‘é’rlu ang heat

Cr Oy iHg ,Nhorgentr H(i‘y@@lga%%é@.u&eaobkébls@ﬁr@f dapmg, infrared
unsat ur at ed nmononer or §¥ contralling t

pol yFRSF FEYENEn BHREPYRHR rdrlngdrQPHQdééﬁan‘l%ﬁﬁ§zeﬂthe with

wat ef h@g?f*gbﬁbﬁgcrcﬁﬁjihl@@.o@@ei#@%cﬁﬁl hbguWabeEy drying using
absorbing agent as it is and the centrlfuge retention

capatlaly tofmpeie it rstigbr Biowg viedsi Mdts sarasiaddul dgited.
0 25 be él%té)é OYRr hhan, 3% 9/ 4, 00 @l DeLRR WAl el'flhe present

absorbing a of the present invention having t
cent in¥enfel gretadritd iored dapddiet phefvenpiodawdiorhagtdpds is not

g/ 9. }%leﬂ ﬁrflt%tli agge{rggé pQﬁf lftl Eg Qéﬂ:éﬁkgsté%e treated

The Fine par c es reroved in verizin
classsfpoade@namﬁj;mwlm@ée spbermoaﬁvmfmhrqwﬂilt@ﬂa nearly

(9) are ner q? o lar artlﬁl lted ticulate
part PRUTS eggggr ggat’e 1r_r5§gﬁ T‘g béd s?“g’g“egs?ttehe particuiate
At epoabsor i Ngctesed of phreipiesent imwesteon. irregularly

pulverizedone obtained by apulverizingprocess ispreferably

used.

(9) Pulverizing,;cla331f1catlon and partlcle ‘size
25 - control and absorption capacity
A water-absorbing resin used in the present invention
is adjustedpreferablytohave specificparticlesizetoobtain
the particulate water absorbing agent of the present
invention.
30 Particle diameter of the water-—absorbing resin used in
the present invention to obtain the water absorbing agent

of the present invention is usually controlled in small range
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In this case, nethods described in US6228930,
US5264495, US4950692, US5478879, and EP844270 can be
used, and, *thus* regenerated water-absorbing resin
has- substantially porous 5 structure. Ratio of the
regener ated water-absorbing resin by this process,
contained in the water-absorbing resin of the present
invention is preferably 0 to 50% by wei ght, nore

B s B R AL P B

resemo iy 400 iraces Hrafeablysedsase BBe um and partlcularly
wat er - abs rblgggres§$ﬂof t he Eresent i nvent

| arBEFTREATLE S PR GaHePAE SHCORE itk Gameter

pr oyt deswe MicGRA 18059 Ptd @RdneRe8ded BBSbédG’a:FH 3%eBYSweight,
in view of performance. A water- absorbing resin with

% huerefertyed U150pak the Ive ididmener mpgegerefarslly O to 1% by
subj,getrd, to pulverizing, classification and particle
size control after mxing with the water-absorbin

resin obBalhedenyithe (dpgth§ipBobysd [B)K-3362)1998) of the

Sur1,88ep SL0SSLLNKL Rt KRR, 200 AL RS b Mheatn che

resin o iMventi on as represent
by WEEeprahhmxbing|ﬁ@@h¢dsf1the ﬁre$ﬂm£vmnvﬁnt§gecnﬁl@djusted

bsorpti on aci t ai_n adju nt .t ;
mgpe Plfokf’c par?‘l cF%n§| 7o di'st relrb yorq %%)nff)ome%)o k%/ml and more
f ur prefexranl { ac80casdd king. RAﬂMMdﬁpa&Eimlmmglthdhameter
used i e. present i_nve the centrjfuge
ot &t b Ken S0 B oRer tF BRay eao 0P du B teietYin whole
crogalkcnking, defe mrﬂ@lxablyo_% gte@e.mu )éy%ei@h@%ct)ﬁurther
the centrifuge retention cap (CRC) _ befo

Ur PREE RFGESATNY 5. Bl GOF EHeHLL 8080 (P GuRg hnic standazd

1$0W@kb&gtleﬁ !G@)Qﬂ?%ﬁ&&&@ﬁefSl@@tﬁﬁﬁtﬁﬁﬁﬁﬁdéﬂ:&a@oherolled
adj ust ed nd anount of the crosslinki

e Teaabiy s tenfers: 1 - S MR PSS BB 1 30 &0 045

- Aggi baceiehgsh iynkioge AGSD ? ¢ised £+ 6heopresent -
28 invention is not especi al [imted, however, for

exanpl e, Paﬁﬁé§éeé¥@ﬁbmﬁfﬂéﬁaﬁmuﬁEﬁézsggﬂlCEEB@#&@W%dp01Ymer
LSCAS65E0 0 DELE AP B0 05 e, by
20- tehm@er@npolyeﬁﬁymenggbyd@m, in partlculate state and
distribution drying, however, it is generally adijusted,
particularly in an agueous sélution polymerization, by
pulverizing and classification after drying, while
controlling mass median particle .size D50 and ratio of

25 particles having péiticle diameter of below 150 ym, being
mutually contradictory, and thus adjusting to specific
particle size. For example, in the adjustment to specific
particle size to obtain mass median particle size D50 of not
larger than 400 um and to reduce content of fine particles

30 with diameter smaller than 150 ym, coarse particles and fine

particles may be removed using a general classifier such as

a sieve after the pulverizing. In that case, the coarse
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5 nmonopr opyl enegl ycol , 1, 3-propanedi ol ,

di propyl enegl ycol, 2,3,4-trinethyl-I, 3-pentanedi ol

pol ypr opyl enegl ycol, glycerin, polyglycerin,
2-butene-1,4-diol, 1,4-butanediol, 1, 3-butanediol,

1, 5- pent anedi ol , 1, 6-hexanedi ol ,

1, 2- cycl ohexanedi net hanol , etc.; epoxy conpounds such

as 10 et hyl enegl ycol diglycidyl ether, glycidol, etc.;

pol yval en am ne conpounds such as ethyl epedi am n

e BFGEAfLencet Pari TEBTS PREE AT et FAARRESY of Brsferably

t et zaek fivliRNepeO LAl RBxre PRIHARINY e0ehaxal PEO0 pm, further
pol yet hyl enei m ne, pol yam depol yam ne, etc.;

hal B RpHARdem st H Y9 1B e PR KR ARRRY hand, the fine

epi brammydii fo i FEROVEERICHhOTRAIMAIIR si8kGdjustment have
condensates of the pol yval ént am ne conpounds and the

 hal ;e leorpaneidst odxaref ¢ tiinbhenedhpsuiian dedhrasand more

~2-0 I, di S,'E.%x ) h G UT 88y, AL &Y $08-68100RALR 5 1
con%%ﬁ%%%ggﬂ h 5?9%%H§Eﬁ%%¢%§?boﬁ§?§$£et%. Tﬁey nag be oS
usecdhrgD fakheneavtices orlyl hatdospaded we thegoaeeki s coarse
To suff.i.ci.entl xert effects of.the .
vty bevBYer e S BerYabadnplAFFEhed qgain by the
pol ymalwentizAdleohobcasong Whidse shieffdoe parbvsslhenkremgpved are

gents.. As a pol yval ent al cohol,, one havin .
10ar GO TRObFO BA-01S 81 FF LA PO RE S RAVISHF Loned at
car bgie 25 13.G0% akem 1(Q08 5 ABAGCPrEBbesable. Using
anount of_ the surface

¢rosslinking agent depends . .on
conpounds® d?&?ro“rabé&ﬁﬁilﬁgt FeRLE h%?‘é%f?bt?ﬁ%%gﬁn jtfie present
pref eiabhyidd thadiaRE8ec0tc0n0d trRe 196k yeigiile size and
based on the water-absorbing resin and nore

pr efRERERNRRYY tHee r apifer 1 BIIDf retent iQn 5oABOWRY ghERC) in 2
150 SPi§ 8681 &Fas3l 131G LB1LBEoRIESENte | SV dObrosslinking
water “is preferably used as a solvent. In this case, .

usi ns axiolledp o be ek drovfepdhas 83 94T ermepntdrferably
of t -/ab . . : V, . : larl

R i A A A e e A
on theefetaErlyhEdbéhg/oesi Tndenbr &f prefretgbitjon gapacity”

L1 98T BB 10 e ) Allboc ATV URILY B o, somer
2y dr ophsél tnkimgagentsob wentgusouseshlutsioy cdnponinsaturated
ther%8£o%§r§§§&§;%gh¥rolling the polymerization conditions or
drying conditions. A water-absorbing resin can be used as
thewaterabsorbingagentasitisandthecentrifugeretention
capacity of the water-absorbing resin_is;@lso required to
25 'be not lower fhan'32'g/§'to obtain the water absorbing agent
of the present invention having the centrifuge retention

capacity of not lower than 32 g/g.

(10) pDiameter enlargement of fine particles
30 The fine particles removed in pulverizing,
classification and particle size control in the item (9) are

regenerated to larger particles or particulate aggregates
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in the range of 0 to 10% by wei ght based on the

wat er - absorbing resin, nore preferably in the range
of 0 to 5% by weight and further preferably in the
range of 0 to 3% by weight. 10 In surface crosslinking
in the present invention, the preferable nethod is
prem xi ng of a surface crosslinking agent in water
and/ or a hydrophilic organic solvent, followed by

spraying. or, drap-w se_addi ti.on of the sqlution t h .
vt 5 BRI g Haf i ke T APF 81 G T O T by Gentdon.
15 pnetiiabkesePraptieddsi desdied spm aysd228930asUS5264495,

oV R RS Ui AP S LTI ot LSRRl enee
t0 2@QcpBratbdinig SHURERBE NG Or K1 NSEs IshEENtd aling porous’

wat er - absorbing resin, the crosslinking agent and
Yat EETHFEERE - hydrophilic 20 organic solvent is

pref er abky+ 9p& i hB :%Sg&{&a@e&i pecberegsbonyyf S6M Y by this
and surely mx them Suitable m xing equi pment

| nclPrgess st GonERARBHAN theyd taredbsgpel ng xesing ideyppeesent
wal linv%%%'\jﬁﬁl iéngd%%rfe_rabﬁyg@ 5P8pd By &@1%9@, V& preferably
m xer, a V-shap m xer; a ribbon type Xer, a screw
typeé tex&e% by dedbhé- andnzBtk peaderabd ycil Osthd i % ypyeweight.

neader ; tion e_mxer i 1y
T T N S
contusaudbes tlypeakted-gbsorxiatg retstin Afwaberpadsorthiimyention,
resin after the €ddition gf the surface %{%§S|inkin%0vides
agert®S 51t BV EH1SP 3087 ERER4 T8 HERSHFENTEMS 03y
Fbatﬂi@dﬁ@l&f@t;&ﬂjﬁsr_(t lgﬁ@@dﬁl At mh?sof%(}meaﬁtm@%mﬁi o Ov:;tew of
tenperature of material) is prefera .in t range o
0P SHIBELe o B HPer b ABr ST L nEebARGHIOR Tog% shlarged
12350 aRd cre 30 anRRall A YeRBrh31pr elefakled rd lverizing,
range of 1 minute to 2 hours. A-suitablé_copbination -, .
exarnfptaEs ff ir@dirRge P i bitilce Sak¢ CRBAFPhgAEFRE Tiking with
180G HOkaBerlabfodn nd1obs 1 RS 3AREd 19F theldrfind pb@@%és (8).

Aparticul ate wat er-absorbing resin can be obtai ned
by these processes. (12) Aggloneration A

wat er - absorbi g, 183N 186411 Axihg Presembntnvention
may further 'be agglonerated in addition to the above
28r ocessesh water-absorbing resin of the present invention may

be, as repr‘esented by the production methods 1 to 3, one with
specific absorption capacity obtained by adjustment to
specific particle size distribution, followed by further
surface crosslinking. . A water-absorbing resin used in the

25 préseﬁt invention has the 'cen'tri'fugel réten{:ioﬁ-capacity (CRC)
lowered by such surface crosslinking, for example, to
generally 50 to 95% of the centrifuge retention capacity (CRC)
before surface crosslinkingand furtherto60to90%. Lowering
of the centrifuge retention capacity can be adjusted by type

30 and amount of the crosslinking agent, reaction temperature
and time, as appropriate.

A surface crosslinking agent used in the present
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10 Aggl oneration process includes the addition of

aqueous liquid to water-absorbing resin af ter surf

ace crosslinking treatnment, then the heating with

mai nt ai ni ng water content of 1 to 10% by weight, and
further if necessary the adjusting to specific

particle size of obtained water-absorbing resin by 15

Pul veri zing and cl assification nentioned above. In the
present .i.nvention, aggl onerati.ng.i.s preferably

per TOd By 18 REEHoPTor Spt AYTHGoar GPSpTar Lefgr xample,
addiioon ex@hpldtfardoinalSagrenss, sos 6l 7 0¥/ € I508238690, and
with other additives .conpgnents to the , , ,
wet TS 2ot BPRGPP eSr 5 A TR Re | CHf PRty Polyhydric
Spr aydateh et hed ak o @r-abt £i - Prepkat o3 el et el eneglycol,
sprayed is, as average particle dianeter,, preferably

3 n RPRCRERTYE SRFI I oP o RRARANE st e ﬁ:&r&%vﬁgﬂycol,

they r ange: Ofndbrlyt-a , 200 Raineal , t r eatgeypidpyleneglycol,
performed, in view of aggloneratin rati o or

agggbh%?@'ﬂ?m@oévgéﬁgﬁﬁinb)zmt@tf@* !rﬂgd\mtlerlc‘b'rﬁléﬁcﬁnediol,
25 £S§’—Q9%t¥ét fy vei ghty | 055 i, g at 180G 05, 3hediol,

hours e wat er-absorbing resin, at 1 to 10% by
wei §htscyekehesarefdingiinanml 2 ate .8%dppapeiggmpamils such as
urthe [ . t % Db ' : at,i
D A
heatinhge tempenatasechtenmpehn pl emead dmidte héhd tingl emet nibamine,

or te rature_of material) is preferapbly in .the .
ranggggghﬁ%e?%FﬁEﬁﬁfl$%ﬂe preferanyE?gr¥%%h¥%%% %?tamlne’
50 pentféthphehdteatamnd, me i s preferabl ypbhyétieylangemine,
of -_.31 ;% mnute to 2 hours. Ffatin t%%ﬁfragﬁgﬁ IS h
expPRLXBUBFPOT LISt ufd Sof  hBAEPRGOTR i TR iy Sueh  as
15asepicALSHOhAREEn, Gl datdgi @3 MB-Re@hyhEat ERJorohydrin,
tenperature and heating tine_ is _60C for.0. | to 1;

9. 1.5 _
houPtand AMRETHERP Of to° PHIRL et RHES SURP YIS and the

addihhil 8BpBky Wt ShpdBYdPEe R4 Ad BHorRY tBRpsARBs such as
equi pment or by separate equi pnent. Fbatlnq?nay

AN ] be
car Rred#azeli dipRes steitcHiingCrlif t HEER: stalkylffie agarbonate

| ong o AsohRAREH LS cOhy M ELLAGBBhERE, AL PeThey may be used
controlled, but heating w thout stlrrlng IS
<]

2Qr efedpablar i aupwd naitéParabt o wathere kinfeat iTryseffppiently
It ihEee\Q@%%r %@Pé@t‘f?iw tﬁ?%&?@?@rﬁ%gn\@etnl%i%téeit Ad¥erable to
y heaping up o to cm nore preferably 5
to 8@semtandly use a polyvalent alcohol among these surface
crosslinking agents. As a polyvalent alcohol, one having
carbon .atoms of 2 te 10 is -prelferable and one having _c_:grbpn
25 atoms of 3 to 8 is more preferable. -

Using amount of the surface crosslinking agent depends
on compounds used or combination thereof, however, is
preferably in the range of 0.001 to 10% by weight based on
the water-absorbing resin and more preferably in the range

30 of 0,01 to 5% by weight.

In surface crosslinking in the present invention, water

is preferably used as a solvent. In this case, using amount
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particularly preferably 10 to 70 cm A hardened
wat er - absor bi ng resin can be obtained by heating and
the particul ate water-absorbing resin can be obtai ned
by 15 subsequent crushing and classification. As
aggl onerating equi pnent to be used, those having
strong mxing force are preferable, including a
cylinder type nixer a doubl e wal | conical m xer,
hi gh_s type m xer, .
i Ao 88 vekir R il b SRTRE Ay élg esin
kneadesd, Hoﬁé%ﬁ) n]gs tgtieeek:eeagein tie Qlkfd oif Uyﬁeto 20% by
m xer n.ar-flowty m xer, a turbullzer P
Ty pEeighP Rk @R Ehe B TRees D P B A GRAAOtEr DS forably

et ¢ i nVW & driyPerasided of 004 he, Wat gkt ¢ ab@@h?kﬂ@@ph@&h& organic
may contain 25 other additives such as chelatin

geAPdvaBScPFBRE FhgRrvatepipohdft $Seede ‘ﬂh%nﬁﬂmleophllw

ant | 0 ol Mgy :§ggt ferabl
oo e e DT iV o AR G 8 28] Breserabiy

0. 001 the 5090byYiRitght0% hyaﬁsla@@ekm@e%@nlnh%ﬂatee-@hwrbmg
Addi,ti.qR %off‘e%}eelr %a%giaﬁ%rﬁ ' 2ah0E Al Lgusat E%ﬁt and

absorbing agent resen I nvention, a chel at
agefturtherppreifevbbly anpohe viedrers of-oszo 6&rb@xybught
cid and salts thereof an .he for ated

l@r oducti 6H a°F£o1°% gseﬁt fhven Siecl?nIl ‘mventlon’ the

par tplx@ﬂea‘iablle?mahmi :h@ﬁréﬂ[xi:xﬂ@ss bigkifxge crossllnklng agent
pol yneri zation an a %ﬁ sol ution of .an

f
UnsafuPEEEd RBRONE it ACnREA TG 28 VAR followed by

aci Gpad/iely satt arbpewesd, asimRbA cﬁonﬂweﬁb&,uth_ﬁnthﬁ) the
presence of a crosslinkjng agent fol |l owe

adj YAREEDSOTOIBGT 1735 War BPe| &hs; z%P—Eﬁsetrr@f bE‘FFBHd N more

16ur therresifiace presset ke g vefsgdriyedaly, ae\@@ﬁ'ereuge partlcle
wat er - absorbing resin particles with sp ecifi

abs st e oapaeiteyabhiekithel papge Cbﬂ"né’l at Fﬁg3%\%éﬁ‘ﬁ gngt moze

added- Sty Py TR %%b@n ero. Peforo Qmafter
surface crosslinking. By the addi tion effect of the
chel at i ndlizdeet eavirnentpbe bebisedtic myking Fhaseitex -gbsgrbing

comanery, % @EEEBEL%QIR%%I&%P%S%BH%aQéPS& el ydrophilic

structure an to pr e wat er absorbi ng
28gemrgarper isorl vientdéseprofetdmly one with strong mixing force

to uniformly and surely mix them. Suitable mixing equipment
includes, for example, a cylinder type mixzer, a double wall
conical mixer, a high speed agitation type mixer, a V-shaped
mlxer, a rlbbon type mixer, a screw type mixer, a double arm_
25 kneader, a crushlng type kneader, a rotation type mixef, an
air-flow type mixer, a turbulizer, a batch type Lédige mixer,
a continuous type Lddige mixer, etc.
Awater-absorbing resinafter theadditionof the eurface
crosslinking agent ispreferably subjected to heat treatment.
30 Heating temperature (temperature of heating medium or
temperature of material) is preferably in the range of 100

to 250°C, more preferably in the range of 150 to 250°C and
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15 resistance to urine. The chel ati ng agent usedin the
wat er absorbi ng agent of the present. invention is
preferably one with high blocking ability or
chelating ability for Fe or Cu ion, specifically, one
with stability constant for Fe ion of not |ower than
10, 20 preferably not |ower than 20, further
preferably an am nopol yval ent carboxylic acid and

salts_thereaf and rticul arl r ef er abl .

o R EE e ST hreh kg TeB5SnGhant § niapee 2 nours.
gr oapsuahabsal et rerieiahn AMRd o RESBeating temperature and
am poc Eboxg S nQ%ge those, wherein a

late.s?lb _ part of
t nePSEEARE YD dss 180REat P ils Shetit PaRPRBERSH 28PFC for 0.1,

aci dognins: apgarfedhlatbi@derI1R8s8BhYRIs8Alcan be obtained
carboxylic acids specifically include

i ePHyFBREEr PEAFHES PNt aaceti ¢ aci d

triethyl enetetram ne hexaacetic acid,

cycl ohexane-1, 2-di am ne tetraacetic acid,

N- hydr oxyé€hyhogbomeraittigredi ani ne triacetic acid,

et hyl enegl ycol . dist dwl el hel o . di goLge; egl{ea%g:%tsieﬁtaﬁiﬂgéntion
et hyl enedi am ne tetra propionic aceti ¢ ac ,
N- alRyl £09 theardsoxygietrmata taghim tiddiadod to 3@ above processes.

a -N_:-carboxymet hyl .aspart.c ,d,and .al kaline ,
et A5 TYhp Pt PR PSR Bt aB P aP R g s quia
ammbpiwdbesalabs o rbi ngMesd. nsH He: sdhBYcaBYoBE] Usleth@at Begtment ,

or in _copbinatian of . two or npre Kkinds. Anong fhese, .
o cthsfiohte Meaihe vithat Skt g afiger Sonrent SFT to 108
tri elyhyd gyted ehhaniuie lkexaneelles sagktine Muhudeoxyeldwpecific
et hyl enedianm ne triacetic acid and salts thereof are

nosPAplréfeFabfe?®UsPhg ShbamReEf PRESEnBPAPFAY Ggefesin by

13 n pankkeibahg LHE cBadH0r RO YN efdncai oK eaci d
is as small as generally 10 0.00001 to 10 parts-hy

:

wei ght ba8etN®PIRFE i gReNpbAPhs a99tomerating is preferably

vat ger2BsRER BY 4 eRithod@ rBRI Bp FRPPRHESM R wisely addition
preferably 0.0001 to 1 melgh? parts. The Using ahount
ovePLHRYRE £5 AR AURIEhEol st o déapplundedidniidiar ddéltives
to tahmbdhent? &?Eh@%—a%fsfo%%ﬁn;geg% 1Y€ a8, U PArticular,
amount “but al so poses a problemo reducing .

2Qbs ér ppraniezapetihog 1 Opreferebier. hBndpletheizesimpe sprayed

g?g\l:/ilggelagsﬁvgpggeOpQPQPé‘l@analPé/teVF,i %I'}:tef%%%%lr}okn the range
of 0.1 to 300 pm and more preferably in the range of 0.1 to

200 uym. Heat treatment is performed, inviewof agglomerating
-;:atio_ or agglomera_ting strength, bymaintainingwater content-

25 (specified by weight 1oss in drying at 180°C for 3 hours)
of the water-absorbing resin, at 1 to 10% by weight, more
preferably at 2 to 8% by weight and further preferably at

2.5 to 6% by weight. Heating medium such as hot air can be
used in heating and heating temperature (temperature of

30 heating medium or temperature of material) is preferably in
the range of 40 to 120°C, more preferably in the range of

50 to 100°C and heating time is preferably in the range of
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sufficient addition effect. . In the case of the
addition of the chelating agent during

pol ynmeri zation, the chelating agent may be added to an
aqueous 20 solution of an unsaturated nononer,

foll owed by polynerization or it maybe added in the

m dst of polynerization, or it may be added to the
gel -1'ike crosslinked polyner or the water-absorbing
resin pobtained._ To add the chel ating agent during

sur £ aBLPUFDSEP | AKPYES suieacengr bEBPERRT WEE e prensed by

per tehpedatier&dof BEAHLhEMEQDERI [h NRadPCcSskd ACA suitable
crosslinking agent added with the chel ati ng agent.

Fur EABP1NATHOR [Rxasse of Reffiiy ERBPeRRTEre Mpchbearing time
af t e5 gy Ao . §SPl3 thg%’nd'f()dﬂ%yf padded) BBuEhe Heatlng

wat er - absorbing resin after crosslinking. Further
§ heapdséhef agertopni n§ vhtedOmagghbonermtier cpmdasstlm same

th

Do BRRKRCRLEI El2heptPhet ASARIRI. MAR A0Sy pe cassiec
whi betpaiirittas i nogi vab iddweng t latrihd, é.(}l%’lb a/\Ee t
sI ° gzl dezcr?%§§?aggz In thelfas Oaf dr}¥yi ;??tiihuri
¢ heCHd ¥t EEn CONP e GRIL 415, SO A efsbr ATt 15 Thehou

t hesltalﬁg&ngoits prpderablbe QlffneetaSpl@‘fdrﬁﬂbl@heéﬂﬁd)dlgs heating
ent d gene raII iin the range . desc¢rjbed in
GooPSnbRat 510 FRELPAIQL D) EhTHRES, and the like

chebﬁ hagpa@@rup ioF @s&ermocalcml NudFe pqretz@l;t@bugnsrmi Bedcm and
owever, it may al so be used to the
wat BRLABSELBEMY r@§?ﬁerébﬁﬁlné9 i ROt héOpr BBuct j o hardened

met %@ek—@ﬂgokﬁﬁnﬁr eduehi eAnMBENGLEt s Zned Op 114%agxkt%rand the

additives In present invention, the fo Iomnng
comﬁ’é‘ﬁéﬁpsllaﬁﬁdeWW‘éﬁT@‘P%fhﬂ%lnq B)re|§ényv94ﬂéntb9rrep tained by

152l L& feq%ﬂ%”b‘?:u@ﬁhﬂa anQC«);ééQQ{%PéH& f.ne particles
(including (D) conposite rat ed oxi may - be
added asl-‘sm ROQ lopepaitdngs eqnlamantl ba 28§ u@edhethose having

Che' rﬁﬁ?ﬂ‘i £BY E‘H&E YEELOMS: d 8% Q48 der t
adde to tHe”" Wet er - absor ?ng resin o? %e p?i tnder type
i nvenmean a ahebheldtmlbrccrrstdaddmlxacl uaeyign slpb@dcagétation
t ha mﬁgx%' ti Ve§ lu;-}e!rqns rfbnbgrqb@% er, 2 screw
add Sa"s6r Gt i On, ChaterT " di I 'SPer si on or as it i §;
20hi It@;pmmhercaseddnhﬁale{ehﬁn ad@diadevesa crashing type kneader,
a rotation type mixer, an air-flow type mixer, a turbulizer,
a batch type Lodige mixer, a continuous type Lodige mixer,
etc.
Waterto be added tothéwater-absorbing resinmay contain
25 - other’ addltlves such as chelatlng agents described later,
componentsmade fromplants, antimicrobials, agueous polymers,

inorganicsalts, etc: Contentof theadditives is inthe range

of 0.001 to 50% by weight in an agueous solution.
30 {13} Addition of a chelating agent

To the particulate water absorbing agent of the present

invention, a chelating agent, in particular, a polyvalent
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20 are powders, non-soluble in water, an enbodi ment to

add as a water dispersion or as it is; and in the

case that the additives are soluble in water, the

same enbodi nents as in the case of the solutions.

Usi ng anmount of these (A) to. (D) and (E) other

additives 25 depends on objectives or function .to be
added, however, is usually, as the amount of one kind

of ca:ﬂ%c}}!ﬂﬁ’c %ctlgl %Qxdpg'é&%s PM }9@ gh&agaﬁgdfgpmaggted
parts by “weig {he wat er - absor

prefera@hﬁipnmdnCKQOS pethedby @i g Emmbémktimﬂentlon: in

p:n%ﬁ'{ essqciigqf%hé %ifg%gtfsfbgr%érgﬁsg\gflkﬁggﬁ%ufl ngrlzatlon of"

notaqnwaquhmu&uf%mdueﬂbn ebfectn oruasisi ¢ + onad fmwmmman1 with

whi |l e the usi.n unt . over 0 t by.weight nay not ,
got" gt LIS S0, SToUNL DUl 1 PRV Y B! OO IRY 190 s
I ncempaveti Nginkhabseepiianoper 86 8BNLLking Agent, followed
Conponents made from plants A water. absorbi ng agent of

t hePYr 3B MGRfent] oTPREN T b addéd SwitiF & dhpptimetitist ton and

nade, #1060 ph ARk Se ERoLBE1 ARPANL £ thudeITd iR @@@é’ﬁ—é@sorblng
fulfill deodorization effect. The conponents nmade from

pl aFRSLR PHE isded PhthnPerdsichebiseventosncappeity, wherein
1cPr e{}% @Weiaﬁﬁnb%%ntoi@ 2CQERAHNG éﬁgﬂnﬁgriﬁgmon or, before
pol yphenol, flavone, derivatives ereof an

caf briafger| smt%aCfeuwhersllpkam@r aRyetihé @ddittd cgoapberethof the
md@hgia{’iﬁﬂggéﬁt a%t 1%%% s%%eleltoo fxlﬂ[?:gbfg !aggi?ﬂ offr ao&mponent
tannin acl Stach yurus praeco or
galtocd@t$rh0$atﬂnqr(ﬁﬁﬁunwmtngrbbelmnkpdnentscbade and thus

from plants t usegﬁ t he re ent i nvent |
. Fnu B ce t%e era %g%%%%a r§tuper ﬁ)raasn eterloratlon

n

i nc 16r exa
lfcarre_daisiataﬂﬂndxamktunpiea.nt and Spr ague G am neae 15
l ant sugh as rjce plant sa-ba

oot * e Shd il Mlisose AR Ra ot dih vad o ppaB S ie poent
of bhe;r@pp@ﬁem 4 nrasle 1bhoe pkaﬂéﬁabDyhﬂldJﬁEdhlrﬁgH beocking
presen I nvent I ncl udes plant extract (.essent
oi | ?bl BF&CT Pb@??t%‘ag LU ART FEaEr G l|c9“arnt°’PeC-’~flcallyf
r eSbﬂdewil{h tbbagh t30cs @St e s By -IBPUCHSLI Tower than 10,

roducti on grocesses fron1g|ant ocessing industry
2®r PEBASTPOE eI LNiEEst D?th%gverurther preferably an

aminopolyvalentcarboxylic acid and salts thereof "and
particularly preferably aminocarboxylic acid with not less
than 3 carboxyl groups and salts thereof. Among these,
amlnocarboxylate salts may be those, whereln a part of the
25 acid groups contained is. neutrallzed or all ac:.d groups are’
neutralized. Thesepolyvalentcarboxylicacids spec1ﬁlcally
include =  diethylenetriamine pentaacetic acid,
triethylenetetramine hexaacetic ‘ acid,
cyclohexane-1,2-diamine tetraacetic acid, N-hydroxyethyl
30 ethylenediamine triacetic acid, ethyleneglycol diethylether
diamine tetraacetic acid, ethylenediamine tetra propionic

acetic acid, N-alkyl-N’-carboxymethyl aspartic acid,
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not limted thereto. (B) A polyvalent netal salt A

wat er absorbi ng agent of the present invention may 25
be added a polyvalent netal salt, in particular, a

pol yval ent netal salt of organic acids in the anmount
descri bed above to inprove powder fluidity and to

mai ntain the fluidity after noisture absorption. A
pol yval ent net al salt of an organic acid used and a

30 et Bf-CN” aﬁﬂic %ﬁ‘iﬂi aﬁé‘lat&a@i%e metal
exenpllfled in V\DP / 200 /J 355, and the

pol &kt ertharacl; odkaldmeegatibc mesaildsadsed pRUPREIN salts

pre Vv n, h
PSS, I 8 A o 5P ccflinacion o1
saltwo ofr f atane a(iﬂldldspet r i@y acihg ser, pdllyehiah’it@netrlamlne
5a I(:In(%jerégfaegé{%aach rcfe%g}yl%n%@e@rlamln@ L’«I:{th acid,

one ar
of NMy@romﬂx}(l ndShy5eAEdmaganectardad:ed:dmp@sumig drivk salts

I I t al t d lified
A e N SREPERET 7S brEFERRRRT Ly aci ds Such ab

caproi ¢ @€ifly aeeiidd 6fatidlchethynay @i, indecariedar, the
acid, lauric acjd, n%%llfstlc acid, palmtic a<i|d 1
ol ePRing| polyyakeit Roxgtic 2 r'ol &fm® sagygpnerally

1@®S beaagw 48 ﬁ@l;;iarﬂa/rayswe%mccbaség oRapiy Rslight parts of
aci d, naphthoic acid, naphthoxyacetic acid, etc,

pol jheryateriaksaRinasespsl ya mrsrhyorepyent, andipreferably
poI ﬁSHbBQnE& 1a9laggh§rkgaf@§ | "I‘ﬁee Qanngn‘?chﬁ{@le%rOI@%arts by

have a car oxy group 1n a nmol ecul e and nore
prefleightyls motugesyfunegonaiide lsduh &e fedpiugieccta@sl, enough

OCt %%Egc@r@fé&vgc%y% 1%|%a8h\gungf’r%?@%]l%oaﬁbgeal AWddbilen of

myri st tic ac
1St eaueriucacgdabasarpbwramacpacmy hy@n dgfen attég: rf la@ngf ddiedusing

?;t t%%%h%[c g_ess %th%p F“'bto%%r r(?:fg) Wegghtth%e‘y Bot provide .

acidswitho an unsat rate
nol amlflféplémt exarplien ea;ﬁeotc acid, octylic acid, 20

decanoi c_aci.d, | aurl cid r| st aci d a,I
aci d, st8arTE CAEF S Fﬁ?ta é’lna%’% % pe eeyg/legcr e %&nt during
chalpla;ltyyh@erlfzatttmn attielshbayt pgg ra@tenlte&sy bbaridkd uxaab@rqueous

ﬁoﬁg&ﬁuglgﬁ?gﬁlg u: %ﬂ | \émutaggg\tlraagegnsaxgo%ro?nte%:q bogoliowed by

polymerizationor it maybeadded inthemidst of polymerization,
or it may be added to the gel-like crosslinked polymer or
the water- absorbing resin cobtained. To add the chelating
agent- durlng surface crossllnklng, surface crossllnklng may
25 be performed using 4 solutlon contalnlng the surface
crosslinking agent added with the chelating agent. Further,
in the case of adding the chelating agent after surface
crosslinking, it may be added to the water-absorbing resin
after crosslinking. Further in the case of performing the
30 agglomerating process of the above item (12), water dissolved
with the chelating agent may be sprayed, followed by heating,

while maintaining water content at 1 to 10% by weight, as
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nyristic acid, palmtic acid and stearic acid. 25 (C
An inorganic fine particle A water absorbing agent of
the present invention may be added an inorganic fine
particle, in particular, an inorganic fine particle
of non-dissolving in water to maintain the fluidity
after noi sture absorption. Specific inorganic 30
powders to be used in the present invention include,

for,ex Xi such as SI|ICO di.o
tut%lﬁuggmp%% éatc A 19‘ T i85 a8 ad]i%”f‘-f SR gb%haddltlon'
nat mfaiecm;dart},e thgtrttdrqierratureﬁﬁaymhm €he atange not 1mpa1r

kaol j n, lc, c ., bentonjte, et e

o ohbSst e b Bhie PR PG 0B AL SEPRRE L L g he range

t hegescsibbeoin dhgud stee @ 1§j |p10a@e%¢sl df( ghkl Gaker gaky). The
preferable and siljcon, dioxide and sjl

E%C|BthFFFE%t%g%n§a¥?)e%ﬁ?%t%%%r%@et$%r?¥%¢%pﬁ+%%e@%?h°d 3,

Meagyiedeby Bt GRAY tLIso GRURNRY Wet had, wateP-8840tBiR80resin
pmare furtherbgreferable (D) A conposijte hydrated

oxi @etalpafdm hhe srsidhgtiganteidiod hearpt BBemrddnmdnigropethod
may, further be added a conposite hydrated oxide
“containing zinc 10 and silicon or zinc and al um num

to add superior fluidity after noisture absorption

épomﬂer fhg dht gfgg&l{?§d%mater-absorbing resin or

he wat er sor I'ng agen sorbs noisture) and
further §uﬂ@me@meaeudoxmzemtInwhpamkofuhh@@lng(G@) components

O hers, 1 ddi es, s h
aquBBas Tt Srer S el ey gt &Y e Tt e B getas.
the(hﬂk&wmn@aﬁmba&daéEﬁiﬁﬁiéﬂeéy(1ﬁ&lhdmggasﬁﬂhecomp081te
r orbin ent resent I nventil on ca .y
oot g b TSRSl altfe B R - SaverEeRg S Ahafdi tion
15f tthe theesablatinyeasenn, Aoparticuhaid ot unctions can be.

absorblng agent of the present " invention, obtained by
t he 351968U gcgﬁ WetfbarPaoting rgsin Pt é?&rﬁiﬁ%sefﬂ% l&"e tion.

nOtihé"@&&itﬁ@ﬁQ{eltlh%gisaﬂﬁﬁiu%hhbﬂ th8GIH ehat. 2% additives
per f or mance not conventlonall% avai |l able. That is, the
[

fi r ALHEPENELPDS e ANaCEPOATER BitREAYEH 2 solution, as a water

dispersion or as it is; while in the case that the additives
20 are powders, non-soluble in water, an embodiment to add as
awaterdispersionorasitis; andinthecasethattheadditives
are soluble in water, the same embodiments as in the case

of the solutions.
Using‘amognt of these (A) to. (D) ‘and (E) other additives
25 . "dépends on obje’ctix:"e;s o'r‘func'tion ‘to be adaed, ‘however, is
usually, as the amount of one kind of additive, 0 to 10 parts
by weight based on 100 parts by weight of the water-absorbing
resin, preferably 0.001 to 5 parts by weight and further
preferably 0.002 to 3 parts by weight. The using amount less
30 than 0.001 part by weight usually does not provide sufficient
effect or additional function, while the using amount over

10 part by weight may not get effect matching to the added
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of the present invention is: a particulate water
absor bi ng agent conprising a water-absorbing resin
obt ai ned by crosslinking 30 polynerization of an
unsat urat ed nononer containing an acid group and/or a
salt thereof as a main conponent, and the water
absor bi ng agent satisfies the following (a) to (d): -
38 (a) centrifuge retention capacity (CIKD in a

phy5|olo i cal l'ine sol ution bej

oy Sl 87 maPpbigy s AL AP B L I Blemapce.
(D50) bei{ny Cnmphﬁen’ang:eadé ﬁfoxﬂqmaﬁtﬂs 400 pm (c)

rati o of parlcleshv f small er

150 o bBl RELPE SRaCRAR T ST pRicg 1P gAgcion can
( d) PencicRRsEed iaxt rcftﬁﬁpamee&sbxaaiet ef i & ab 1 oMt £XPi esedamount

y the nentioned above formula of 0 to, 15% by wei ght
énd depgrdPeracdRMi%es tPorfWiid HouflepAogiearighagidrct.  The

t estednipdiied t 8fmad® ArdP@p 3% D018 gBE4 1A S8LBAEsent invention
particul ate water absorbing agent of the present

| nvere rrefarald oo Lraal ane coRaunghsek oF Frd AgeRpolyphenol,
CONMYISIAG, ade%@v‘é@&@ésagﬁ@:gb ah&SLOE POLRL NG DY 5 further

g
cr ossJ1 I nki ig~ pol yner i zat'i on o? an unsat ur at ed nonomer
contriafiergbae ahabl thy mpip@rm@mmmads@f rtlisartedd als lpast one

in.Go Sor_hi.ng '
1§gt i Sci'}cgggpgg.JEe r& @Sni@i\ r?%)é)g%&%( e?g%a YUrus praecox,
centgdfluger Igaﬂ.é.libl amdapam ty (CRC) ina 20
physi ol ogj.cal_ sal i ne.sol ut bei n n_the an e
ot | owert T¥en cgnter BEng AR Senidhe it JERd dRerCpgnts to
( D50ye heddgnithetdhe gaanginvait 2001101 40O, por e@:@)npleat[‘lh@aceae

of rticles havin |amste of s IIert
g Y PACERE ‘f%f% G &t BSQ%@a%ﬁt prggae(%rammeae

1|5ncrgetae&aﬂ shiahi 8s ofi @xblaatabd £sa yaii®r bakdbboncorn, wheet,
expressed by the nmentioned above fornmula of 1 to 4

ti meRtC - At RYHECHS e #108E SHEPhBEr CPAEBt eri orati on
test Ii qUdkm of the components made from plants to be used in

the present invention includes plant extract (essen{:ial oil},
plat itself (plant-ground powder}, plant residue or extract
20 residue as by-products in production processes from plant
processing industry or foods processing industry, however,
not limited thereto.
{B} A polyvalent metal salt
A water absorbing ageht of the present: i,rnve_nition“may.
25 . be added a polyvalent metal éalf,I in i:ai:ticuiar, a polyvalent
metal salt of organic ac'ids in the amount described above
to improve powder fluidity and to maintain the fluidity after
moisture absorption. _
A polyvalent metal salt of an organic acid used and a
30 methods for mixing the polyvalent metal salts are exemplified
inWOPCT/2004/JP1355, andthe polyvalentmetal salt of organic

acids used in the present invention, having carbon atoms of
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of 0.1 to 30%by weight. 30 Athird particul ate water
absor bi ng agent of the present invention is: a
particul ate water absorbing agent conprising a - 39
wat er - absor bi ng resin obtai ned by crosslinking

pol ymeri zati on of an unsaturated nonomer containing an
acid group and/or a salt thereof as a main conponent,
and. t he wat er absorbing agent satisfies

Eg(ner% f oH?gs’\g ent |l(]5ln‘.’l g“o);}g&(% J("{’;%é)ﬂse %géyvgﬂn’c metal salts

physt CEIadlegGﬂi::LcS,abéﬁEOB@hrwbbﬁld diepsiymeriideciangpeefifically

not | ower ;. (b),mass nedi a artl |l e size

- ostA T H =T ARL AL R fpeh SR b TB P EA00 G P UGD prRey ey be used
ratapox@é Parin ck&so i ke @fa&abebrofﬁoﬁéra}kixedsthan '

150 pmbeing in the range of 0 to 2% by wei g

Sext r act a%‘i‘&q‘ad’rlclechguﬁ‘%“ﬂ%lé@pﬁ?%|Hﬂldg’aé§|nts’§PFﬁi salt of
SOl gt iy RRINEci 8 d:R8d13879@ 008 r O 1bnk D4 By M@éﬂ@kﬁed fatty

and 15 °(g) absorbency against pressSure at 4.

( ANP21@s kPaghi asacppyeiel @@%al ot liige asdidut |q9¢m3ﬁ-‘g acid,
not h 1 g fy ot

o eteRHG AR 1 A TS PLE A ) T A e,
meddaeipactide st esirde {d¥5D)etnf . ; POl 3cds aachew benzoic

an S 400. e 400
1 eRE 8o P ob et S el bR P cee o D Bt
250naph356xpatanﬂc(cacidu|(euﬁ ,papblgheslmnt$C1ds such as
di ane

L0 nmal | t_han, 150 he O t 3%
et BeY mEEaf BP b EYe GG 08 bYE g 28K iG the Like and
pr ef;e&ﬁbk;lbﬂ)et@lélé’/mhye% caebglyl Pandd thea sicd@cule and more
adj ust preferab arried ou bef or e, surface
oy BEPTRRRRGY Risiovis s hag . fo saih st iyt 218 ootylic
1pul.¥enuzi Becyabassitigatdevnrid agghonesatidgadefd frmyristic
surface crosslinking. Wien particle size dlstrlbutlon

is 86t ofpﬁhﬁ“étl?éf@éi Sdetshieldbsheftignacid, tallow acid
chapactRidrildens tand Mgy RrgRedsyy 3Rtean diat, h&c. Further

obtalnegfln a di aper application. In partlcular

preferably, they are fatty acids without an unsaturated bond
in a molecule, for example, caproic acid, octylic acid,

20 decanoic acid, lauric acid, myristic acid, palmitic acid,
stearicacid. Mostpreferably, theyare longchaintype fatty
acids having not less than 12 carbon atoms in a molecule,
without an unsaturated bond in a molecule such as iaulic acid,
myristic acid, palmi‘tic ac_:id and st,earic acid.

25 S '(CVZ) An-inércjénic fine particle

A water absorbing ageht of the present invention may

be added an inorganic fine particle, in particular, an
inorganic fineparticle of non-dissolving inwater tomaintain
the fluidity after moisture absorption. Specific inorganic

30 powderstobeusedinthepresentinventioninclude, forexample,

metal oxides such as silicon dioxide, titanium oxide, etc.;

silica acid (silicate) such as natural zeolite, synthetic
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the item (b) affects absorption characteristics of the

wat er absorbing agent in absorbing articles such as a

di aper and - 40 when nass nedian particle size is

over 400 pm surface area per unit weight is

decreased, which reduces contact area between the

wat er absor bing agent and urine, and the |ike,

t herefore | onger absorption period is required to

abs u s, | Is h ma
reaen S5 ERe% ety gy B m e e e o ey mey
ar e@epesedmlowmlogrhin c:csnbmrams@medf wh ahr mbmetlem;ds Among
abs rptlon rlod howeyer penetratio e

ot SRS 2a Lo ET gt BRASER e Har b e et narahe) are
i ncmemsemameuslamll\dmmdnlmydelanamlﬁfaahesd {silicate
eterl r.at i, speed by urea. Ingcrease in fine

o iR AP TR e TG bRe ST b deas s by a coulter

pr efenaiea rderahwev\b@fo cpt £ FeDOhERBEE, flifther preferable.
conti nuous productlon fine Qartlcles wi th di aneter
of snalléﬁ’tﬁaﬁ9ﬂ99sﬂﬁﬁ wreated suideof treat nent

capacity prwaQ:lés%'bfs'o‘?cBa_nEHngﬁeeéﬁt &@@ré@é‘@t Ihvention may
control difficult of ratiio of particles wth dianeter

of Brdhei behaddade gampwAdhe (hydrafidd ogfidgarenEpeaing zinc
19 rkhrgi 35'1‘?61%110 015 Whlehndt Q@Qmiﬁ@rﬁpﬂ ' §d<§v§ﬁ%e’)’€{’ﬂ% fluidity
ght abilrty due to ge

wei It may |ower absorptlon

bl om’kﬁtm;r i modissourei ngbartpties, (owowml | éAu2digel , abyer the
absaqr A9 pract,i I [

dir ecapji y consg%rc}{ln;a ?ﬁs’lﬁl & gh on egﬁab%%%kgglguﬁ%?t absorbs
due nwisthatd) afrfd durfthee papér¢dtadeo@@mﬂeaslonfpwrﬁormance.

swel I'i ng, qﬁg nS|de of absorbing articles to a
surface top s égi Furthernore, | oss by scattering in

15r oduct i arlofr ahsd)_’(hixftgs 2t td<clesamrimibek @b fLct sart caqueous

wor K _‘envi ronne na en, an t hus not refer | e

The Ber IS S0 g sig S0 RBS B HE R e e DRenbike may
the B@Catﬁidlﬁfatﬂ}:mtﬁ‘a&hl@,dh&lcblbé”d@&l@d;&@:@): absorbing agent
centrjfu retention capacity (CRC

ohysPHI B TSRS a0 280 Bt ORSE 18681 er t han

32 g/g, preferably 33 to 75 g/g, nore preferably 35

to 70 g/g,_ further preferably 40 to 65 g/g an

28articul ak1$) @r@%Fva%wamssWﬁéeeoal@s@rbmﬁg@@ﬁt?f ftlh@epresent

invention
A particulate water absorbing agent of the present
invention, obtained by the production methods 1 to 3, as an
example, is a novel water .absorbing:ageqt.exhibiting novel
25 p'erforrﬁance ﬁot éénventionally available. |
That is, the first particulate water absorbing agent
of the present invention is:
a particulate water absorbing agent comprising a
water—absorbing resin obtained by crosslinking
30 polymerization of an unsaturated monomer containing an acid
group and/or a salt thereof as a main component, and the water

absorbing agent satisfies the following (a) to {(d}:
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- 41 retention capacity (CRC) is smaller than 32 g/g,
it requires high quantity of the water absorbing
agent to secure desired absorption capacity of
absorbing articles and thus practically not
preferable. 5 A water absorbing agent of the present
invention satisfies the above characteristics and (d)
i ncreased extractables by deterioration of generally
O to 159 re 'y % :
ht , /(?agrt herrggpﬁle%%jrggb i@%@%g{&?()%;%pé%é?@ WRe) in 2
par‘Et YSdioaony. Crles &k Hine o3 utd ogob BN e e aﬁGGQ@fn@%’tl lower
prefier, @Izygg;gto 5% by wei ght. Reason for using a
physi ol ogi cal” sal i ne sol ution containing 0.05% by
vei ght . dfb) maagcm@mnamzd;lca]g détzer (DHQL igringest the range

I | GOLJui ‘%O'On Y wg}rp}ehat "i ncreased extractabl es by

deterloratlo deterioration of the water

absor bi n@:)agenuobgf qramaal%s:aas;r&dglﬁlﬁyeﬂ.exascosarbal:ler than
ned i,n |ne and t nDtl

o O B ot St st Dod BROPE P e basae

ext ract afl) einbyedebar EQtakboabl18s tghawmebyotaelon expressed
f or.mul a’é?o arative absol ute anount
%"sﬂfr

extPact hsehPYh fefebeld oriat§ orP g&ﬁ UMhereight and

10t hessef i die S Rl na/dHe MRARRt201b888ion test liquid of
deterioration. In the present invention, increased

ext? akttabHE By d&igthtoration in the range of 0 to 15%
by “E'9@&e§89&%a§%§@dﬂé€é#gtéf@bgﬁgﬁimfgégﬁ@behepresent

agent agai nst l'uid such as urine and thus th
pr esRRN G IRents on has features in the val ue range

i tself. ?Er%ﬁ%ﬁgg%%g1§€;§§tQﬁﬁ&ﬁﬁ!%%tg%??nt comPrlﬁlng a

deterioration is over y wel ght ity
1onatertabsordprigiegent regdinnst bbti@tln‘lehd:i d dych asresshienking

s BOEULLELENoand SHITL ANl ARPRLRLIED. DI N ng an acta

"éd”i'n perlo prac
appgreap aod/of: als&drtbtlmgrecsﬂ st 2 abén GHinEntaryd tbe)water

i ncreased. ratio aof extr ctab es deteri,o i on

| nREaS B S Adhal: sBR LR EnERE FAL Y (RLXS ) %nd (o)

preferably) 1 tenBrifngs, merenpieher adippcityo ZCRCNES,in a
er abl

2OLgr?pgﬁ+%}??uﬁ1giséxlld_@leys%lll%lon be51ng in %he rdange of not lower
than 32 g/g: :

(b) mass median particle size (D50) being in the range
of 200 to 400 um;

-{c). ratio of partlcles hav1ng dlameter of smaller than
'25 .150 Hm belng in the range - of 0.to 2° by welght, and-

(e) increased ratio of extractables by deterioration
expressed by the mentioned above formula of 1 to 4 times,
and extractables for one hour in deterioration test liquid
of 0.1 to 30% by weight.

30 A third particulate water absorbing agent of the present
invention is:

a particulate water absorbing agent comprising a
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1.3 times. Increased ratio of extractabl es by
deterioration represents. generation ratio of
extractabl es by deterioration and thus the smaller.
val ue neans | ess deterioration by urine. 5 Increased
rati o of extractables by deterioration in the range

of 1 to 4 times shows stability of the water absorbing
agent agai nst body fluid such as urine and when

'”%%}%?:%B@BEB gf eX}é@frﬁ abl %%tQ QSte“b atl8905§%1nk1ng

over i Mes t he ma er absorbi ng a
agapm&memdyathundoBunhuasaﬂnrméed@mﬂﬁm@msuémtaumang'an acid

T GRRY LI TAE Breert BB RaBpI 9L AMAOR BT RReRKt RRC CrE water

subsibsatreingxkgact ald wiss fiads J;hbomllcfmda} gajotat{®n (£) and
test liquid is preferably not nore than 0.1 to 30% by
i gft',' more 15 preferably not nore than 0.2 to 25%

by. wei ghta) f udhian figf erablontioh Mipdhay 0. &M  in a
2296by MEIght particularly preferably not nore than

0. 4 REY SAG908y CRdi Tkt - B § ORB$H onedfr HbtRengAnGRPE not lover
than o 0 JJ8% by wei ght. Wen extractables for 1

hour 1 n deterloratlon test liquid is over 20 the

range, swdl)l Basgenedinn @iy tgerlicodiase(Rfidtlebrbnat 8% the range

Wiﬂbftdﬂ$es q %%hagctables i ncreases. The

extract i's exuded from an absorbing substrate
and may i{hi betibi gfipshmdiifdliesi baviod dﬂamatearoﬁrsm&iler than

i nt e.a sorbln bstrate tt.aLn of 1 | evel

I om&g¢Wan%%lnq ovver 95 © b ;rzgs delé}&e%’

however, dﬂ)estsaetabled:ﬂhﬂlédﬂﬁhﬂﬁtﬂkﬂphyﬁiologlcalSaline
productlon ondi ti,ong . such as cQ tem .

P oSkt IR RO B e PPt b M ot Tt and
1sner eaﬁed(Cj)abbélo@beﬁ&yra&ﬁﬁkﬂtﬁ@réysuﬂ@ber4 QEE, aiPIaOnAme 8 kPa)
over the imt_ran taji ni 30 beco

di f fied tp%aiglﬁc}&’?lf:laﬂn 52LibR 301\t ok PRIES: Bat R;wer than 21
swol ¢ eq. gel , due to S|gn|f|cant destruction of

crosslinked structure of the water absorbing agent
whi ch may?® i YR absarbing ragrdd Shvidte BRSARRY fovention is

appl E&@t + oM S 3R dirAPelass MRugaNehare¥eld e gel (pso) of
w th destructed crosslinked structure is converted to

28n agziedlby P pasEovwWERRES nBy 1GRuse $hkupupreferably 200 to
400 um, more preferably 225 to 380 um and particularly

preferably 250 to 350 um and {c) ratio of particles with
diameter of smaller than 150 um to be 0 to 3% by weight,

preferably 0 to 2% by welght and more preferably 0 to 13 by_

25 -welght. Partlcle size adjustment is preferably carrled out.

before surface crosslinking, however, it may be adjusted by

~pulverizing, classification and agglomérating after surface

crosslinking. Whenparticle sizedistribution isout of this

range, suitable absorption characteristics and high property

30 can not be obtained in a diaper application. In particular,

the item (b)uaffects absorption characteristics of the water

absorbing agent in absorbing articles such as a diaper and
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of a fluidized polyner to surf ace.of absorbing

articles such 5 as a diaper. Therefore, it nmay incur

i ncreased unconfortable feeling to persons fitting
absorbing articles and is not preferable. As

descri bed above, particle size distribution

correlates to increased extractables by deterioration

and 10 increased ratio of extractables by

det @héQmfdOhedi BRI 84 OF £:14 NG MALET 6 3BS 0K B N, agﬁmface area
with (b) mass nedian particle size D50 adj ust'ed t

r el B2 venyt svial ¢ht eve| detreased argetch hapduaes wtact area
al opgr yeLh dihih é‘.te‘(?r aﬁgbrb%é %&Sﬁt exhd agtahl e%mBthe like,
deterioration an I ncrea rafi o of extractab _
by tBedeferé okangeon mgomtl@eemesze@ens upatbredvio absorb -

5H°‘“§éé8éo 5114488, pr@ﬁ%ﬂ% wﬁ’ 111 pLS g‘irté%{é% eicle
| ncteased extFact €S by erlofa ohan
i ncsbaseilsratablexf thext risddt aini,esaumfadmt arear geironnandveight

trolli h to.be O 5% ht d.1 4
Comee LphEOaSREr UBLSR P EaBR: BEoLRbEPR PR s cndhever,
‘feebéﬁgtaaﬂlb@ngxﬂﬁikﬁﬁdabe@ﬁbkbaadpé@@péﬁeﬁSSkganrbﬁe into

obt ai ned. _ Such t wat.er absorbin nt can be
proBBEEaCB§ tﬁ@sé Bve PETEAed ?ﬁ%ﬁ@ Hoerer Wheh  may

1®howBceb¥ rEXas@ss ridrHabe Riedugedrby . ”eﬁrf&%%tse in fine
ot her than those described above. .25 In the present

i nveALtaAleptahty RIEARSgFeERAE L RBr andEs (Pt preferable
i ncr gased; §XIbatt abt@&rbé/mﬁ@f@f hefﬁd&%ﬁus(?}oduction, fine

increased ratio of extractables by deterioration is
sat pgﬁfrté@leswox/mépamﬁterfsoﬁrsefaéﬂm ghenat5Shoma which is out

sat bﬁftsg txﬁéﬁ'&”éaaé%& Yor lc@aggﬁf%'éseﬂéy r'?&ta&”and make

as s fater in measur enent et ho
1%mobbemrgéldéﬁﬁacnéd by rhéicaddi peohicfles gl@h dhemeter of

%&8§§§grthg §g§n in 25 mM of deterioration test

i s use based n consideration of - 44 25
tlnes smﬂ%bnngcbfratﬂoa@érpawmheleawwn&hndmhmdnﬂr of smaller
|ncr%eseq50extractables det eri,orat,j.on or |ncrea

r at it0o0f Fatt abl 8% % %%t%ﬁ%qg i oh F sV grptlon

pr a(ablltlaltyl.mﬁe tofgel ﬂuapEE.ngrndm hbabrhln\ylaiaﬂflcﬂb&ordm Bgollen
2@ gent mn ECIflC e slze distri
p

e&irc gbg fﬁ{}?mg n practica atxgpolni’cation, may

directly contact with skln (gel on skin) of a user, due to
fall off of fine particulate powders before swelling, from
inside of absorbing articles to a surface top sheet.
: Furthermore, loss by scatterlng in productlon of. absorblng
25" articles or bad ‘effects to work environment nay happen and
thus not preferable.

The water absorbing agent of the present invention has
the above particle size distribution and (a) centrifuge
retention capacity (CRC) in a physiological saline solution

30 of not smaller than 32 g/g, preferably 33 to 75 g/g, more
preferably 35 to 70 g/g, further preferably 40 to 65 g/g and
particularly preferably 45 to 60 g/g. When centrifuge
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(d) increased extractables by deterioration or (e)
increased ratio of extractables by deterioration
provides a high property diaper, irrespective of
change in urine conposition or use period also in
practical application. Evaluation of 10 extractables
by di spersing a water-absorbing resin in far excess
anmount of a physiological saline solution at room

L CTBEE & U & Qe pBICARGT (YRS r bn
IP LS, ParkcaRst (R juqqs,e%?\gg%g BB Sne( gy, i requires

pr et ol auauné:éta’n@lf ttrhewaﬁ@arﬂb@m@g B emkt ta(ﬁe&mr@sd%lred
foraﬂs@?ﬂﬁl%l g a. physi @l 096 al a}éé&ﬁfm?ﬁoé}!{ﬂweé’{ SQnd thus

wat er absor agent e present tnven
essen@¢e1¢@lhbtnmtgME&feﬂEhiéﬂy%xby wei ght, preferably

1 09 0.2 2
8.1t © PR PLO B oGS SRR Blvancior

f ur sheisfibee. tpmeef gbabky cﬂxa&a&&etrds]:ﬁ%sbyawal gd‘tt) increased

particul a er abl to 1 % by nost |,

P paFpstat 88 By dhasiqra sRtaningt rednd SPg1ane,
1 haureipreof@faglne oupper2s igy tweﬁ@ﬁ@@ f@xthaﬁt@k&@:a@y 0 to
exugﬁg to absorbin §¥substrate in water absorp

whi ¢R® Ry Yo BREDI R Hel tRIFFY @é"eéﬁré‘fbléfu@ﬁt%§ Hpsight and

1@ndypykt n@rb@e@ﬁ§@9b|0n&c255§uﬁﬁt ‘.-:%tl%htAt t EHéHE%N &r th€ing a
|l evel less than 0.1%0 b i S genera

l'y
di f Ph¥aielantcabas ige é@&ﬁtépba@mwrﬁ Oc @&, by meight of
theycasgophia- aoqfi‘f thg l&ie%te%l\@ﬁra%r AbsoL pi 'l'lgglu"i{gie a0 rement

arbitrary [evel of (d) |ncrease extractab
detéﬁlorh@¢2ﬁﬁ%ﬁd(e%xﬁnﬂﬂﬁa§i§$ rhylod@teexwrebhaﬁress that

by déQeFEBfé{:ﬁgﬁtdfoghet\J}&tef gbéglf"lgﬂ??;:a to}E RJI;L?L 'ehiggaused

particul ate water sorbing agen ractabl és
1% or by6L-hosrsrhic acwhysnola@gedain satiineg aolduth@’n tite osmotic

0.1 5 r.ef era t0,8% :
meiB%%S%gé%partlcg€ ?d 5% 1?9 %l%%§¥ g% %%enQ¥FreaSEd
is ex@rat@&bbgsmnygﬁﬁtemmdﬂaﬂmdﬂﬂ es showexhﬁeﬁhérﬁmnmula, is
thecggsorb n? E é % %er abs%rpt|o§ d
may N Fq H ?U§P8Hn of | EF “EEhPESES éﬁ&rease in
uri nletecmBrthoﬁb}Spr\brﬁ@eSuﬂﬁfﬁ@re MHie el MeRralue means
g r|or |on b yUrine proceeds, it may be tqQ suc

h
&&4i t&éépgétégnnot nt §hRaPRESR ﬁtcrlé‘é’ﬁqtﬁli’é‘d increased
st r@&tuéetaﬁmetshb§ db5868Y8PLB08RUSH the range of 0 to 15% by

weight shows stability of the water absorbing agent against
body fluid such as urine and thus the present invention has
features -in - the value range - :Ltself When increased

25 extractables by deterioration isover 15% by weight, stablllty
of the water absorbing agent against body fluid such as urine
is insufficient and sufficient absorption ability cannot be
fulfilled in long period practical application of absorbing
substrate.

30 : Similarly, (e) increased ratio of extractables by
deteriorationof the present invention isusuallylto 4 times,

preferably 1 to 3 times, more preferably 1 to 2 times, further
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Furt hernore, (g) Absorbency Against Pressure at 4.8
kPa (AAP 4.8 kPa) in a physiological saline solution
at 4.8 kPa (about 10 50 g/cnR, about 0.7 psi) is
preferably not | ower than 21 g/g, nore preferably not
| ower than 22 g/g, further preferably not |ower than
23 g/ g, particularly preferably not Iower than 24 g/g
and nost preferably not |ower than 25 g/ g. Wen that
I than, 2 i [
R A O o e A R
ageht3bymp$es§uK€eaaanamiocﬁﬂemSeactabMaskﬁodﬁueouoratlon
by d abs ti es
RS- o T P By PhEPE R Pup b B By B dom
[ ncammsads rtatel mn@ileﬁx;tarlaxetxa@éﬂs Jjae)esdeé’eer;boaatbnn mgyurine.

not be satl fied the O re re S, b
5 0) IO G £ ) LA SR Y Ao i i & B rane
" (0df Abse rb%ﬂﬁl}éSA@Hbt@&stﬂtﬁS&lﬂ)ﬁ o&tt t¥e Bvatkdld absorbing agent

(AAP4. 8kPa)" are sinul taneously satisfied, performnce
of #¥RtNits GAsish & L3k SHghe s URdP Sl BRer BBy dRCFRaPEHgratio

perb@céxteﬁ*a%%gtye@nwt&é&rquré:trlaiﬁ ilsNoPEacs It%lesqs 8tability
Reason for that 25 1s, performance of absorb

sub@f REE T BOSREPADS 3ERNY AIaEREE PeAY ﬁ}é@dg @neh as urine
Xt i& %%@f%ﬁc;.%ﬁt%%@%%%ﬁegla:v‘?BQBrgﬁggﬂr%fﬂl@ﬂ%@tnnot be

efore estruction Is I n vep I ,
cr ofglfhklert dir ber@reedindpsectidrted apptbgabion|aebsorbing

by ation caused by urine. 30.The absorbency
a aFﬁg%g%?%ésure at 4. 8 kPa (AAP 4 .8 kPa) was found
in |ncre@xtrqptahﬁhauﬁpnmhIhdurgh@rdamnunbr@ﬁlam test liquid

o EhoBrefFEaBL bty R iR, FURY By “PESLRY, move

'S n

1$ompyefer@w1ponstdmbae(ﬂhaﬁﬁOtmetbaaﬁaﬂhw watgkase further
in the

| OWBTSTRETRT ott Toneubhred 1) B P DY ML S0 mpstagularly

agappRsfe PAIBEEUNBL Aot 8 thiRm (G\PP%SkE@)! s:e_,enﬁei@hﬁ and most
have indirect correlation, That:_is,

per PERABRRRLBf PRTWAIRFS abbahpi thy? a§8nt18a E?.év WS, wnen

det ek 9k 8t 49 es BoULIiKGUF Ant @@t@?ﬁ@f@tﬂ@n%&lﬁi nat@id is over
based on estimation of _deterioration by urin

2Qer £EPMEAREE 0 R IidPe B AbSO Ny PEFERE Upgrapisriorates with
det @hkQrAld 08t Lact £9LEE 8RR Sl ThE :lteA UM es is exuded

r an%erom an absorbing substrate and may inhibit liquid diffusion
of blood or urine into the absorbing substrate. Attainment
of the level lower than. the Jdower limit is not restricted,.

25.. how’e.ve'r,' it is 'Sp.ecifAi'ec'l. 1n considerati‘on éf pfoduc;{:ioﬁ
conditions such as cost.

When the item (d) increased extractables by
deterioration and/or (e) increased ratio of extracta.bles by
deterioration are over the upper limit range, maintaining

30 becomes difficult of body fluid such as urine absorbed by

swollen gel, due to significant destruction of crosslinked

structure of the water absorbing agent, which may incux
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10 The upper Iimt of (g) is not especially
restricted, however, about 40 g/g may be sufficient
in certain cases in view of cost increase due to
difficulty in production. Even in the third
particul ate water absorbing agent, it is preferable
to further satisfy (d) increased extractables 15 by
deterioration or (e) increased ratio of.extractables

by ﬂ%‘i:@ﬁb@&a&—b%t ggn@hng Ii%r qg_ecratt'l%% Uy as a diaper.

partlcu ate water absorb of the pr esent
i nv¥RrEOHNE20 s(walaﬁrsgﬁbewdgh elgatnst:tpdefsrscms,alnatkeﬁ gtructure

(Pa AT PRl By ISl onical, SALNE SOl IO car-out

wat erf abSloribiingd agkyrtenftot @@rmes@rﬂ abpoehthgmitni@les such
yS|oI ica sol utjon_under of 1.9 kP

B edt %pRRker MHREE ot Brerdial LS REeSh et anobilgrearte

20 gl imar € oppefrepabl ¥inetinhouwesorbbag 2otgtdes and is not

further rR‘]’erably not | ower than 30 g/g and

par BEHEZPPY Spref erably not | ower than 35g/g. When

that val gg ideskespethanpdPey/ Jparihiect ofsitke presenbution
invention may not . be fulfilled. The upper limt, is

not COSFEdiadERy tPi iMEEE2SSY HovEverabkrolty epted argfion and

18e SiHd Gt rd 1 S EELRItF 262883 esb &b%@r95r89§5n, therefore,
increase due to difficulty in production, h)

Par thihel €8taF taPsfivhidigepgent 153 §oBOMR phnedipn-payticle size
LoQ&Hég %[Hsj%lgzte@g?@r geg§¥i9&. sorﬁ% f P@\Pec'i tys (&R?Clgfg%} than

by Jl a wat er I ng agent of th
pr eskt uifrnveﬁphgmmsh ad]h;sbtle:@dt ddbempreaeeékﬁ}ytltapitéﬁ@les by

rangfegtgef ﬁ%[ﬁa@ﬁgf at of / nc@t‘%%g%rer%rq_f e %ble\é{téa%t%%les by

particlés W|th di
1bet v@mﬂfx&aa;n@rﬁ@@spnbtl lseem gf mrsaplty thnaeg%fwvever, in

wei ght based on total articles, noy e pre%‘gragé))l/o creased

to 106% BFSRETght *PRACFAP he?Y pr i er
wei gé’bttra(di')awm;amix hiateristrandand adﬁivl (@i dmdmE?)s caf ratlo of

par L3155 L5 LBULEGD L 40 BIESIaN il By vo e o

and @@mta£bya¥éwrw aher ably 40c2@et p tﬂléS@at\é&eﬂbsorblng agent

%?g;l%t?égrsléglgmsse %eag fngarag uso%dg %)Qrgo %%%rrptlo%e;gfopertles
can be obtained. Such the water absorbing agent can be
produced by the above described methods, however, as shown
by Examples, it can be produced by methods other than those
described above.

25 In the presernt invention, it may be endugh thé,t either. -
of (d) increased extractables by deterioration or (e)
increased ratio of extractables by deteriorationis satisfied,
however, it 1is preferable that both are satisfied
simultaneously. In the present invention, as shown later in

30 a measurement method in Example, swollen gel obtained by the

addition of 1 g of the water absorbing agent in 25 ml of

deterioration test liquid is used based on consideration of
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can be obtained. (k) Fluidity after noisture
absorption (Blocking ratio) .15 A water absorbing
agent of the present invention is superior in powler
handl i ng characteristics due to having low fluidity
after noisture absorption described later in Exanple.
Fluidity after noisture absorption is preferably not
hi gher than 0 to 30% by wei ght, nore preferably 0 to

O(VQQQ:lki’désV\@wghllné Wit e apeef S dhltywds tlpulehY¥t increased
ght and ggrtlcularly preferably 0 to 5% by wei ght.
Fl u‘PﬂFf‘?/C%ﬁ’i‘ R s CErABEBEHPNONCBY kN300 BF A netgiito  of

Pr ok €88cEalpl &P MG eGh o8 tdbhf bsykéyat@s PEQUANELEONcal use .
of ‘a_diaper ow ng-to poor powder fluidity..- These

f1 up8ia ylkarsr angi shaked atﬁst(ﬂrptab@ﬁ?@blBQ gaAnbewith specific
tt
%vi tgh?@ﬁc% s4Sk d&%b%@‘i‘ o, VS ﬂd1 @Qéﬁw\%?g rc%@)%%qty and

vortex metho sor pti én ‘spee
absédbiimyrgest efttdndalpreskndaterdotrasn onsosHent Bncreased

{hanaf0ss $E0 M eeh BRI Taol 0 PRSE0ANU5,B00AMRI & nigh

preFera I second 'ng agen
Wi t brabsotptdmrpe&peﬂck@wctﬁﬁfesef@jmgm urxdhef abhpbsition

sufficient ahsagrption a sed

bSO UG PEISR ALeS SaLR=aE oRl alL opg L) BRgluation of
1@bse&bkagtableglleymmpmlr@1% q&tbheaaabkb@nbatesm in far

wat er absorbing agent of the present jnvention ar

not 8§FEEI &MPY Flﬁ?t%dphﬁ%%%%%glca% ??%F%%t%?lutlon at room

abs@ehbBdadfeBtlor prupet priafiicdld Nebdr AP @RFOHPLAYE-337726,
substrate and an absorbing article. The absorhi ng

sub§ffatBeot ke Ncesencornobation 1% PIEKtHiGedd g Agd thus

theypantigukbate water absorbing agent. The absorbing
substrate”in the Eresent i nvention nmeans one formed 10

19si ng t hExsapcrebles efaat dr absor bing afeyniekepical saline
hydrsa g&bl'o% of Iy b@éée@%b%%r%lﬁ &@J‘B% tk?@fﬂfe{gerﬁ 1hD8ntion

wat er sor bi ng agent core entrati on
absaﬁbeﬁgesub@lhametdﬁlgrk@r tplaes@@ﬁ blynwenglnbn prtfefsaewbly 0.1

yaropny T P el A0S BPLPEL AP0y 2 RER w R n or hes

15 pored gprabiler @bl v o300% by108% by, irirghte ramdre. preferably 0.4
2B CHE QL Vet ght, particularly preferably 0.5 to'10% by weight
and most preferably 0.5 to 8% by weight.  When extractables

for 1 hour is over the upper limit range, extractables is
exuded to absorbing substrate in water absorption, which may
1nh1b1t 11qu1dd1ffu31on of suchas blood and urineto absorblng ,
25 . substrate Attalnment of the level less than 0.1% by welght '
is generallydifficult and does not counterba'lance with cost.

In the case of a particulate water absorbing agent with
arbitrary level of {d) increased extractables by
deterioration or (e} increased ratio of extractables by

30 deterioration, that is in the case of the third particulate
water absorbing agent, (f) extractables for 16 hours in a

physiological saline solution is 0.1 to 10% by weight,
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preferably 40 to 100. % by wei ght. Further, an
absorbing article of the present invention is one
equi pped with the absorbi ng substrate of the present
invention, a surface sheet with liquid perneability
and a 20 back sheet with liquid non-perneability. A
nmet hod for production of absorbing articles of 'the
present i nvention may be, for exanple, as follows:

Pr epad @l Aty of, ¢t R 88SHYy brdysukstd PL-dBRSIHDIND .7 to 5%
core) by blending or sandwi ching fiber substrates.
and¥ s Wgitter Whebs dkbi fgRBRie O D> b Malthtr eseftactables is
I nV&EﬁdéH‘fr&Qlth@‘é(%@o'%m?%%@‘é"t%ﬁ't@%ﬂ @&teﬁﬁ%@BQF@gon, which
core between the substrate with |'iquid.perneab
(t Fea s uirrfreide ts Réan) d ot fums guledt sach ast hlopauaréld urine to
noneper SEAbLLILY Lilg hack shigebbyand A Aloration by
el astic par sion |ayers, pressure sensitive
adhesive papesds30ianday e lkickenchf pnecesdany, degree as not
g?g%'es%}l%t%q_nab S(rjsqlnrg(c?acgﬁ{églll(?%\];rea rargcgéfogu f‘éad@antageous
SanFlhﬁtlyeﬂ‘&kaeﬁ gStm:kScabmlrclylmamte Eh@&sdﬂresatw af kPa (AAP

havg %61%?53 %\Elﬂ;ﬂ}f‘y?’ gf?%&aﬂgﬁégnﬁres Jtodl agzcg égf(gﬁg(about

10Th95®lc_;¥3/9:l’m2$UélSdL[tat)e?t;Qsﬂelsl&GéjférSa@geﬁbltl foedrttnadre21 g/q,
hydrophilic_fiber, ground wood or cotton
| i nieFe BFSERT ARk ARt LR BS FBaR %Erqf Yaybhr Firgerpraferably

cot hen 1fduRer ¢hiPohk é/ eﬁar’é‘ﬁ?@&ﬁéﬁly‘ iRefFe ralbnY 96t lower than
fiber, etc. Preferably they are used as airlied

wat 8 Qs Gintsh RS et SSRDLN Rl dowinr FhoBntd o I Hﬁén that
eXh'vQ%Eb'l% ]:Q'é@se{i‘x% 2@@78 Fh'q%'id%&ﬁ_%ﬁtd&?ln’%mater absorbing

absorbing article usi'n I's specifically includes,
1xankoany gevdseald %‘I’farOtﬁ RgWRESH abpapbnnau apeptfiby RRSsSsure

adukt, E’ggg.@mgiom.'% w{ | {50 {taflgaa dy -on
for a I'd, a sanrtary na so to eak a pad for
i ncebspmphien apdophetiéke, th@mgveevennouﬂlrﬂdbd fpcreased

t he L.d [ 0 I
ot SFCEBSPRLRG BdehECSf (DRBCEPRott FVeNI R B bl of
15 entaac&bb@ebihg<$auanﬂoea$moasmap odt dien satisfied, if the

bsor bin artl t _and. signifiica
2y SERAREREhEE B 60 T G FooPRdUbe: Podds EBF Factapies
per Foir WeahbogsS3uahd goafs Pﬁﬁ;d)rbency Against Pressure at 4.8

kPa (AAP4.8kPa)” are simultaneously satisfied, performance

1]

of the absorbing substrate is not lowered even in long period
.absorptlon state of urlne 1n practlcal use. Reason for that

25 is, performance of absorblng substrate can be maintained J.n
practical use, when extractables for 16 hours of a water
absorbing agent before destruction is inhibited low, even
if crosslinked structure is destructed in certain level by
deterioration caused by urine. |

30 The absorbency against pressure at 4.8 kPa (AAP 4.8 kPa)
was found in increasing tendency with higher amount of an

internal crosslinking agent, when absorption capacity is the
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nursing staffs. 20 Exanples The present invention
W Il be elucidated specifically wth the follow ng
Exanpl es and Conparative Exanples, w thout being
limted to the foll ow ng Exanpl es.

Vari ous. performances of a water absorbi ng agent were
25 nmeasured by the foll ow ng nethods. They were

eval uated al so by using a water-absorbing resin

i nsizaad.of 1@ iwahet absHF BiNdetageNthodd RO 'b‘jrabonaie/eration

equi prent was al ways used under conditions of 100 \

and %60 the TRt esingrepser inbsbebidigupgsiaf, anp internal
wat @3R3 9hREAY RGN 1808 81RRIIERLRY AT Id LR BN

used under 30 go‘n_di tions o _ 55cIC ang 80% %l (r%?é%lvnee’ the
hunmie@seypengh againgapriesahael 3t dpdckPrethARh HtRadossens to
ol yt.i.an %% i of sedi_um ¢chl or,j de S .
Teed e Plvar e oatantietibns SR T R cesivea
wat @erdbsoebicagof esivatandabsdrapey ayertthefterkéetandoaation

wat er - bj ng..resin taken qu f i aper which.nmay .
b b O e i st SR P HbACrafy WGl ol FRE AT 1on of
Conpmtiesd?rheibn Hy lefires%‘, ymg@mm%é ﬁg atesr &%ﬂm@@mg agent
ressyre (for example, for abqgut 16 hours at t.0
gOC)Sbe%rC’&? %eptp‘?’b]por’?r%tléfn t% r@&b‘illrfaﬂrti%ﬁ? SPdi 57 G?’S above range.
1oontERt ubRet o i8¥chyr Wl gl nodkQHe SHINY ¥ei @It £, however,

the wat er-absqgrbing resin. 10 (a) Centrifuge Retention
Capd&ty (CREJIfBIY e ditGiisgitcan Sarfad) SRS dm Alew of
wat oAb chieRd 2888t +8f 920G ¥as; ML QEi Ut 10

a bag (60 nm x 85 made of unwoven fabric and

i mrer sed EVies &nphsi bhdgd ca rstirt s alaf@ogbsorbing agent,
conty0] 4 88k 2528+ Dhag Conf fii el

absolr bi ng g eJr:lt \{vasota é:#%out of tﬁ%ﬁ%g%%ggg%u?frgﬁtables
1&f t ery J@tpirAgresiandosutyledned epseddeabi erohgxtaactables by
mn G (250 x 9.81 msec 2) using
acenqie?%fﬁtgg%(%%ggél H- 122 smal | size centrifuge nmade
byKokusan Corporation) and then weighed to get weight

W (g). V@@g?}:ggrﬁﬁ%ﬁtqest Q% abt%%r\éqsuﬁfg %uvgaetder.afaﬁa%rorbing

simlar ope any-water ‘absorbrng agent.
Centagdnige fRethentpreseGapdavbytion
20 (1) absorbency against pressure at 1.9 kPa (AAP1.9kPa)

in a physiological saline solution under 1.9 kPa
The absorbency against pressure of a water absorbing
agent of the presenﬁ invention in a physiological saline
solution under load of 1.9 kPa pressure (under loadﬁ 15
25 preferably not lower than 20 g/g, more preferably not lower
than 25 g/g, further preferably not lower than 30 g/g and
particularlypreferablynot lowerthan35g/g. Whenthatvalue
is less than 20' g/g, effect of the present invention may not
be fulfilled. The upper limit is not especially limited,
30 however, about 60 g/g may be sufficient in certain cases in
view of cost increase due to difficulty in production.

(h) Particles with diameter of 150 to 600 pm; (1)
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(g/g) was calculated fromweights W and W2 accordi ng
to the followng fornmula. 25 Centrifuge Retention
Capacity (g/g) { (weight W2 (g) - weight W (g) )

/ wei ght of water absorbing agent (g)) - 1 (b)

Absor bency Agai nst Pressure at 4.8 kPa (AAP4.8 kPa)
30 in a physiological saline solution A water
absor bi ng agent of 0. 900 g was uniformy scattered

on Bo 4ok tvesic Vhitré&dmsi‘l Jwmdetabnstai nl ess steel (nesh
size: - 51 38 wel ded to the bottom end face_of a

pl astic %ﬁﬁbo??“sé Yi AGBRCHE £ Rife’ 16 detdhs lofoBoa water

M 2185 PSRN a(g@lvcenafpkataegmserwIﬁllfereh@&oﬁus_gra@j @9BL&Mto be
alittle smaller than 60. mm . no galnst t he i nner

S UTPERES GO AN SHEIOMITYT PndBitodnd Caitbans e TePrafe ably
dOV\@. 56004 hi? Y80 V@/ﬁ’ﬂﬁouﬁ%ﬁgoo?ft )\Aﬁ%’ Qbﬁ% diameter
a suppor t

agent. Tot wei ght cyl i nder,
t hebeaveen Bk sl r@@%g@ﬁtla@ke&ﬂm@iﬂl&a 60 Wasl00% by weight

Aot pra o BRHpARL USRS, e Ak NPT (BE Y B wesgnt
aboand(furthpem prefmtamﬁy}gmthel okt dlytwakgitthe A0) rﬁ»@ga)rithmic

t h b ti
of FERLIPFAgSRpbar iPhe 0N b BeRSFYATH iidd B iyt ion 1o
100f POersPRBDY irht RENRSHOHED . rzrmv\asoplzlac;a@br@paeEetrably 0.20

di sh MAth di aneter of 150 mm and a phyS| | ogi c
sal FAe OsPunoh Ragithiadd YaP T o5 58P0’ p%lg 3% 1% When

t hepsanecheyah @sid B@n?‘@ﬁ%@: oS ace diapek, téiﬁaegﬂl@'isproperty
fllter A sheet of. ter paper with di aneter  of

cm ERB. Pef PBRRFBYO- Roshi Kai sha Ltd..) was pl aced on

the surf ﬁ?q_?‘lQicldlh:‘%r gEessnbiktgle ta%st%%p@'ﬂbhr@:h)bcklng ratio)
wet t ed, and hen éxcess solution over the wetted

AFilter pap@atwasabéﬁﬁbéag FEensepf obhe hereeentrimgention is
app%h%%¥?0%§npb§§§grofﬁ‘aﬁ VaZQ:h‘%@IaE%@rf_L'sltE%rs @é@ef:o having

i qui d was absorbe he water absorb
ageppwuAdeiditsndaitae hoisiere ea}:@lor\mgoméﬁS@é‘méﬁdniater in

by %gi%?%at heﬂiﬁ%‘i& £ B‘SlE?QPJﬁdat?s‘%{ er%nb%% eferably

| oner urface™ o paper -
set noft hhghenédgurDngoaﬁﬁatatu31gwﬁmummmﬁpupfarablehto 20%

2(5; %g??dcﬁggterf%?‘tﬁér \%Kg)ll"ﬁ(gel}%}:}l%t aé \é%l gl'H/ ofoy't t1-§aeight and
particularly preferably 0 to 5% by weight. Fluidity after
moisture absorption over 30% by weight provides a problem
such as difficulty in production of a diaper owing to pooxr
powder fluldlty These fluidity after moisture _abso‘rptilons

'25‘ can be attalned by us:Lng the additives.

(7) Absorption speed with vortex method

Absorption speed of the water absorbing agent of the
present invention is shorter than 60 seconds, preferably 1
to 55 seconds and more preferably 2 to 50 seconds. A water

30 absorbing agent with absorption speed over 60 seconds may
not fulfill sufficient absorption ability when used in an

absorbing substrate such as a diaper.
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wat er absorbi ng agent and the piston) excluding the

| oad was neasuredagai n. The absorbency agai nst
pressure (AAP4.8kPa) (g/g) was cal cul ated from

wei ghts WB and W according to the follow ng fornmula.
30 Absorbency Against Pressure (g/g) _ (weight W (Q)
- weight WB (g)) /weight of a water absorbing - 52
agent (g) (c) Absorbency against pressure at 1.9 kPa
(AAP1. 9. kPa) in a physiological saline solution 5

The abso aqgai ngl._pressur (AAP1. 9 kPa) was

obt ai ned(]tt)l@ ?%b E‘% &Bé’r artd iﬁnd calculation as in

the abowppl(iataxeepbrtfiad ddie iRileiaahatebi @@s@gﬁmg agent
vvas nlformy pressed ,at 1. 9 kPa (about 2Q g

thePrRgent l?*ﬁ%nwrh@rfaﬁ@%?@ﬁ@l%w tlﬁéllﬁﬁgt Gpwever,

510 Kl ey Qﬁ%ﬁﬂlrﬂ%%bb@tel@u%%d( %lerélgﬂﬁrﬂnt lea%sorblng
standard devi ati on and percenta by wei ght of

parfilitesate engd t%r@@@bﬂ@\gl ﬁrartéﬁ@t er. A water
absor bi Mas, "%ﬂ!ﬁ’q; s . .
cl assi fln%g??%@ng%y nggs tangtar dt53| x]t%aevpitnglnr‘rftss pon is
operiirined 2 igly 856 part 7¢ @l png x@@mmbssa@r@ipm ag@st. The
B
10d| amm‘.zeg nm;:)ale%upbaite \mj‘deerl abse(r;si%g amﬂeandggajﬁ%phlllc
or GBLBT T 1 sy CoPRptRRFes Kararty mks SBRAIMEET G Srbing
50% dynueigite vascémtisaticier Mhngte apsofbssgn@didirate of the

ticl 0).. L th t and d ti
(S5 FaSpEFaebhTEh: by LAE i v HGoF bPASES W= EHARGFDing

smaéJ;@ﬁt\éﬁhm@d&fopaimamsae&@&@wéf@wﬁhetetalmw elght
di stribution. S~ X In X2/XI) (wherein X1 an

15 r empBfPt |p€le§e&|a5’%§t e?r% For 1R0S dav 1W@B?htm%tp%ﬁl¢¥‘larly
= 15r8%ebyoyRi 80t 4o ISP \cfela)@ht

Further, an absorbing article of the present invention
is one eguipped with the absorbing substrate of the present
invention, a surface sheet with liquid permeability and a

20 back sheet with liquid non-permeability.

A method for production of absorbing articles of the
present inventionmaybe, forexample, as follows: Preparation
of the absorbing substrate (absorbing core) by blending or
.sandwiching fiber substrates.and the water absorbing agent-

25 of the ‘present i'nfentio‘n,- followed by. sandwiching the
absorbing core between the substrate with liquid permeability
(the surface sheet) and the substrate with liquid
non-permeability {(the back sheet) and mounting of elastic
parts, diffusion layers, pressure sensitive adhesiveA tapes,
30 andthe like, if necessary, to fabricate an absorbingarticle,
in particular, a diaper for a child, a diaper for an adult

or a sanitary napkin. Such absorbingcore has densityof 0.06
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30 For sieve classification, a water absorbing agent

of 10.00 g is charged into each of the JI'S standard

nmesh sieves 53 (The Il1 DA TESTING SI EVE: i nner

di ameter of 80 mm) and sieved for 5 mnutes using a
Ro-tap type sieve shaker (Mdel ES-65 sieve shaker
fromlida Seisakusho Co., Ltd.). Mass nedian particle

si ze (D50) means partlcle dianeter 5 for a standard

si ebe,0 ¥t eéspontd repmer So% by madighit todwate beaishieeight in

Who{: a%ﬁ e?'o@fso Wﬂe Sﬂ) eé’é%/l m9 Calrl-Leefqb%lft sQ%st% e to be

st an Sl eves wmt artl s as descri
in GBSl lsm@waﬁmtebe hyrosc(p@llm f it mbesund wood pulp,

I h I I | ut )
e e Pl 2 AR 81 PyeR ) SARCE PR K 2oh Fioer,
Sreasoteoefibefr, exdl ddtbel, esSet it @ fpbys, okngileal fiber, etc.
sal Lne_sol u and .16 hours

h
(he ’é?ﬁ%??%iy &é?%r?re%e ocgfseﬂﬁraléteélbl es for 15 one

hour andaexddeackBbbebifgraghthedrihe beepest i Motant W ks one
be described. A pH electrode was calibrated with

buf PERLDLBE R 6HQGBI~OEI—PES°€P%‘PP 7PECRAEE bR 10,40 gpsorbing

physi-ekegtcakiggl tRes §?EH§.EQEaQiy59nHiud@£ ep@ér?ﬂary goods
bef orehand for a blank test, was ~poured into a m

14| agb2bbaRer L 20N RPERET Aidpspuies E\*/ﬁltahi@@rawboien%ﬂ?‘l"-l{th is
\%iquHﬁl?_@EHﬁt %c% t3 'éjgﬁ.gggf%é'rcgacﬂﬂiii,en%qn%%rgonapkln,

le’stirring with a“stirrer chip Wt
mm Sot bOdﬁ‘e%almm@ad tfoat Lonoahbuscdamndrtheol ikhe however,

aquggys, SAldld 08 effs SOULUMBY AR 9 il 8L nprovement

saline solt lon
dr opWi 3 evatietth a@SOrblngl égezat]ueﬁomhespi:emerm i2&entfion present

l?ydr 804&11 %rblsor % gn{ tl%):lo esbt? \I?hgl)tlagps%l &{bgsg%lbln% artlcle

determne |ona orrc

aci éitar he@sk arﬁewetteshndA gphyrsi fil cxgitcabirgal fexel ing;, 1t can
sol ution_of 2

ar ed ef orehand, was
ot 815838taR g Naa BeeHERES of St Hges RS At §00ds and
addegretihh $t@f@s(= m (g)) of a water absorbing agent
obtai ned in Exanpl es or Conparative Exanples to be
described later. The saline solution was stirred wth

2a Examples
" The present invention will be elucidated specifically
with the following Examples and Comparative Examples, without
being limited to the following Examples.
Variqus._-perfo_rmances of a water absorbing agent were
25 '-ineasuréa' by tﬁe following methods. They wereevaluated also
by using a water-absorbing resin instead of a water absorbing
agent. Electrical equipment wasalwaysusedunder conditions
of 100 V and 60 Hz in Examples. A water-absorbing resin, a
water absorbing agent and an absorbing article were used under
30 conditions of 25°C+2°C and 50% RH {relative humidity), unless
particularly specified. An agueous solution of 0.90% by

weight of sodium chloride was used as a physiological saline
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54 stirrer with length of 30 nm and dianeter of 8 nmm
at 500 50 rpmfor one hour or 16 hours to extract
extractables. After stirring for one hour or 16
hours, the saline solution was filtered with a filter
paper (No.2; made by Toyo Roshi Kaisha 5 Ltd.,
retaining particle size of 5 pmaccording to JIS P
3801), to obtain a filtrate. Thus obtained filtrate

of gqu{gioélrecorded as F (m)) was poured into a 100
m ‘gl'ass beaker and added with a physiol ogical saline

sol uti ot weteltabrobbint wisim fnkt a ati;addx foor the market and
titrat

Lon._\Wen {hus obtained | s less.
& PRESE5TAr DU CoF PLIE LB B ok P EF AL G aay Sbsor

r eafs tethreanF Qs rabdt A dnay e ased988o Aycampghison test
aquegus sol utiocgrr of sodiumchlorjde to obtain 50 m.l £
“of &tFFF VRAFUETFGrY 1% PREPDAS BLentrys exampLe, Lot
filiwake 1biodid baté@roves @dded dgbrddni P Woseqid 11brium
a 0. 1 nol/L aqueous_sol ution of sodium hydroxide, _
whi Pelgkvre G tanth (2 &918%nBer ve gt stakally Sf P weight) of

| engtd ©fceRanANdfiamgter of 8 nmuntil pH 10, to
determine titration "amount Va (m ) of the aqueous

sol ution of sodium hydroxide. The filtrate was
urt her ed- ﬁglﬂs J a.0. il 20 asnepusy

1Jsol ut i on?%f| h?/%&%%% 0 |ce%1%%|éd{,h%nnl I (Jecag‘llllérlrlﬁyﬁg unt | or @
pH 2h¥sitobogiet®l nsanelrta tscdtutdenanount Vb (m) of the
aqueous ,sol.utj f ., hydrochl.oric.agid r act :
(o rs” R ARt p PRI i 855D oy i SeHEAY put in
Ext nabtabl €8 rff)> (INanmh\Winedemox ud@ovithefebni® afd) immersed

relative we s havi

i ght of uni ng.an acid ro foino
ot Shevenyerdttofablel tup sbriti g it fr dlstang,  he
15el atab?/_eomghgmn@ftﬁi‘Tias;ena\eiblmar?}ic@r hg)eydtglt\rasgp:aﬂipns_’eut of
. neutralized by an. al kali netal extractables ina . .
vat 8PS SENGE nEOLYEHRT BAERE 0Pl HEHIYS S APR! ot 5Fed o
thedfaﬁlalt:@%ﬂ? f_$@f3'ﬂphli@1$1tes 56 23 d k58 Nao x8¥2nisec?) using

200/ F Wb ( Nb. x 94 x 200/ F 5 Werein the vau§17(2
is \ﬂéfedﬁztr e1(Mpsied Bl ?%?)Jejt stgpprentrifugemade by okusan

Corporation) and then weighed to get weight W2 (g). Weight
20 Wl (g) of the bag was measured after similar operation without
any water absorbing agent. Centrifuge Retention Capacity
(g/g) was calculated from weights W1 and W2 according to the

following formula.

25 Centrifuge Retention Capacity (g/d)
= {{weight W2 (g) - weight W1 (g))/weight of water absorbing
agent (g)}) - 1

(b) Absorbency Against Pressure at 4.8 kPa (AAP4.8 kPa)

30 in a physiological saline solution
Awater absorbingagent of 0.900 gwasuniformly scattered

on a 400-Mesh wire mesh made of stainless steel (mesh size:
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unit in polyacrylic acid, and when a nononmer with an
acid group other than acrylic acid is copol ynerized,
the value is altered to average wei ght of a
repetition unit including suchanononmer. The val ue 94
is weight per | nole of a repetition 10 unit in

pol ysodium acrylate and it is altered, as appropriate,
when a nmononer having an acid group other than acrylic

aci dg i) CRpRUYAEEL ZEkk WUttMReRnROFasS UM al plAEUM: support
and the like is used i nstead of sodiumas an al kali .
met &Y 148PeT WL NARNGT dLamriicpt 6P Mol 8 FIStAR ERGYPT Plate),

gr oy ieh B4 rAflcabheamedsy i 18tEibidpie @ndntl 60040, no gap
i's nunber of noles-of a carboxylate group neutral i Zed

by agaanRal FhaelBnerosurtses adt dblcesuproat £ylipdes and can

AT}
%ac o@%ﬁ %Wd' (\)/‘.gﬁ_s%@gb%??o%a%( uﬁeeagﬁﬁ(?rgle)\-fa@épla@§orblng

Na \Mf@n’léll n mt@huleyghg Wuhbep fofhe sepponblcad. ipfler, the water

ext r; [t.r S an

cal C%%at b %% ‘%%]e@]aéfj dy a%fstcg%gfgo aaté{[ree%)l ﬂ .\f[tfad adjusted
( Vb wei\dbi) tblﬁﬁ@sx thd w'ért@reabsacbmg %c;emtaltmxdfaxr.adybyat 4.8
t he for | as 30 .diff ted as ext I, ctab e

for e (RBARE (/26" 9t Paf b dniar hiaThy 2 PRLERc o ene
1physiicieg «ak ﬁahhﬁed&m WHeOoBik@bn pNEhe hetiy ccﬁaq:dletlng a set
extractables for 16 hours (% on a filtrate

- 58T BEASEFAPEPRATHYL of BgFtats EilithE %Fﬁt‘i&b?f“?%‘?r of 90

16 hevdsd thiEknE¥sldfad nAmaeip IREEiRACR A AdWRith diameter
(extractabl es for one hour in deterioration test

| i quafd 1o0nERead @ BRYphetepieal salipedepeptbparGPH;rolled at
i ncreassd LAk Qoﬁf:eSXﬁ)_S aGt ahbesady 1 dRtienisorRé 'Lﬁ?exAsurface

physi ol ogi cal sal i ne sol ution prepared beforehand was
1§dde:df wibenglaaschkbier achdskechwh §13besi paper with diameter

det ef @r é{nl g}‘ib ond '![‘?96 R 10 gQ%s/?leL’é@(jg%s placed on the

SpeC| ica L-ascorbic 10 aci
di ssplwkate @fggbesg;l@ﬁs £igtvesi b duf ealtiggllivneesbpat iand then

to pf SARES S dﬁﬁfuetgg‘%{ %tv'e(?rn th@s&egtgﬁ't%u;%{ LSARLALAN removed.

t est I qul oure
The set of the measuring apparatus was placed on the

20 wetted filter paper and the liquid was absorbed with the water
absorbingagent under load. Theliquidlevelwaskeptconstant
by adding the liquid when the liquid surface became lower
than the upper surface of the filter paper. The set of the
measurlng apparatus was lifted up after an hour and we:.ght

25 W4 (qg) (the total welght of the support cyllnder, the swollen
water absorbing agent and the piston) excluding the load was
measuredagain. Theabsorbencyagainstpressure (AAP4.8kPa)
(g/g) was calculated from weights W3 and W4 according to the
following formula.

30

Absorbency Against Pressure (g/g)}
= (weight W4 (g) — weight W3 (g)) /weight of a water absorbing
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250 m pol ypropylene cup with a lid and added with 1.0

g of a water absorbing agent to formswollen gel.

After the cup 15 was sealed with. the lid, the swollen

gel was left for standing in atnosphere of 37C for 16
hours. After 16 hours, 175 m of the physi ol ogi cal

saline solution was added and then extractables after
deterioration was extracted fromthe hydrated gel by

sti pgkng fgy one hour 20 simlarly as in (d) with a
cylinder-type stirrer wth length of 30 nm and

dianmeter of 8 mm After extraction by stirring for one
hour, thféc?@iﬁé&bé@WébQﬂn%?ﬂéssﬁ%@% and xpa (AAP1.9 kPa)
pH—tltrated by the same” net ho in the. prewous

i t efn( @) Phpsiielegheab extinetedlwsidor one 25 hour (%

40 deter hRLALLAL i) | QUL UET MG 2anEal of 1B was

in (d) 0 conpar ute m)unt of I ncrease
ext phteabeds hihe etee epatdoion hod eialation af in the above

e e B PR R A g ressec

ftion Wergh
f ol laevil rgkPar(abbar 20 ) oet, ess@k 8X8 padh ab]rﬁﬂdni)ing the weight
detefg’ ion (% by weight) = extractables for one
hour® [hﬁy\?vél Ht) in deterioration - 57 test liquid
16 extractabl es for one hour (% by weight) in a

physi ol ogi cal saline solution To conpare.ext racti
fornmed byl%det ¥#dr AEAGAIW PR EECEt FaéfableR) et Pgarlthmlc

det efd QHRlri0feva O orf (B YA NG FESH I ANBQ weliQhit dNBarticles
i ncreased ratio of extractables by deterioration

( quotdsentohapad SakBuliat ddapgteke fol | owi ng for mul a.

I ncreaseq, r ghi@,0f ;8xLrRLiAbl 2R Y gﬁgeré%f&éﬁh 185~ sieve
extractabl es for one hour (% by weight) in

18et e:rl;aﬂ@tﬂmtno@st@sm@ oitd/ ehandanchbleyes é&aV@ﬁ!@ Tt opening
(% tg’ %'o&h%f}; 2 7 0'699' e 2 é\rhorBd(gllm, 212

Eval uation Bsor t| n‘speed l?\/ortex mst
0. 90%,by15/0e|pght l@@uamusngolﬂat oA @mdwceﬁntcﬁﬁa)rhmefelght of

(MR 001524558 ISRy B Aefn pAsbadbinca, wntie
brlldveﬂﬁlﬂﬂlpﬁﬁaﬁﬁtages R at each partlcle size were plotted
20 on a logarithmic probability paper. Particle size
corresponding to R = 50% by weight was thus determined as
mass median particle size (D50). Logarithmic standard
deviation (&) is represented by the following formula,
wherein smaller value of 5{ means narrower partlcle size

25 - dlstrlbutlon

5 = 0.5 x 1ln (X2/X1)
(wherein X1 and X2 are particle diameters for R = 84.1% by
weight and R = 15.9% by weight, respectively)
30
For sieve classification, a water absorbing agent of

10.00 g is charged into each of the JIS standard mesh sieves
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food additive, and kept at 30C. The physi ol ogi ca
saline solution of 50 mM was poured into a 100 m
beaker and added 20 with 2. 0 g of a water absorbing
agent, while stirring at 600 rpmw th a cylinder-type
stirrer with length of 40 mm and dianmeter of 8 nm to
nmeasur e absorption speed (second). Absorption speed
(second) is time required for the test liquid to

conphit €rpaoPNeF T &1 V! riﬁﬁef*&ﬁwé%etrhsfvﬁ %) and sieved
absorbi ng 25. agent absorbs the physi ol ogi cal saline
solfuw @nmlvmt@h Wa@g weBoutad byeordiavg sbakrs (Model ES5-65

eg' % 18l Ss‘élé%%ﬁghglegﬁ) LESSL' ng
or mater -absorpti on spee super sor bent ,

r eS| ns -MaEmedpanmrti@l(eh;uEé UiDGio) ymedn & pantisilerdiameter

absor t|on wat er , absaqr.bi e
COvEed i B andett HELIRL Lo LIS SRR e sBE BYNLi Gt Dasea
' aI Udth nbmvmm evpd ft i lanet ehenk J.éﬂrlnmlmﬂdarrlﬁouh@iygéﬁandard
[ inah n]dlt ntrol

of 22 mm and, qui ckl

i ncBbarer (P |@@%l|_cﬂélaﬁERm19E 5€ 1 m BE ?ﬁ‘?p jp U.s.
contis 0b | @sh g orehand at 25C and 90%rel ati ve

hum dity, and Ileft for standing for 60 m nutes. The
noi st ur e- absor bed water 5 absorbi ng agent was

ldransfer(@p Egtﬁaé£§b§é§nqa&@r§b%¥81§%5h1ndhﬁ”§h§§1@ioglcal
7.5 cmand 2,000 pm of nesh open. whe

noi 88 bibe AP b bien vER R rongh ] ﬁ:g'ldagieﬁwthqnaf@)adher ed to
al um nU”E f’%t ogsri ghdly egr%r%qzlotnhe At erp absoridi:  of

agent be torn off cup and transferred to
t heesteaewlel?sa@nc@péyahbyog@caitcsadeslﬁrwluwrbﬁ@é@ne hour

Theahrt.iaféfk%dtless (\P@tr% k&%%r b.lrggeég%ﬁltté %g I%%t%'a%\ﬁgbles for

was I medi at sieve or 8 “seconds using a sieve
15hakee (ohDASI BYE r8HAKEReSTYPE: 1€ @5s, SERpeNgively) will

050%%_ ek 'r%%ghe ég H elghﬁrsgs“a%% %’?gtﬁié?é‘ﬁo{:?’cﬂgbuffer' |

i evean
undebauteoﬂ5owaﬁ54 @bpanb@nguﬁgﬁmﬂ pasgkghyhlohg@1¢mbsallne

si eve e red. Fluidi fte ture
S be SRR LRn (o S0y Rasd ] beRoEhall i  foktank test, was
Ca| @@b&b&dlrbwo theobahl euiag Baﬁmdkéandl'beldledm dropwise with

| ui dit noi st ure abso tion ne the better
e ér 0-4p8 ﬁZPnaqaa%% PRLFTIRITY SR foclcgge antil pH

absampt RPN et 1 A8 N whewdersthan@dd peipatidie length of 30 mm,

to determine titration amount Vap (ml) of the agqueous solution

(.ﬂ

of sodium hydroxide for a blank test. The saline solution

.wasfurtheraddedlndropw1sew1tha0 1nml/Laqueoussolutlon

251;ofhydrochlor10301dunt11pH2 1, whllestlrrlng,todetermlne'

titration amount Vy, (ml) of hydrochloric acid for a blank
test. .

A physiological saline solution of 200 ml, p;epared

beforehand, was poured into a 250 ml polypropylene cup with

30 a lid and added with 1.0 g (= m {(g)) of a water absorbing

agent obtained in Examples or Comparative Examples to be

described later. The saline solution was stirred with a
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Fluidity after noisture absorption (% by wei ght)
(weight Wb (g)/(weight Wb (g) + weight W6 (g) ))x 100
25 (i) Deodorization test (evaluation of a water
absorbing agent) Uine of 50 m collected from 20
adults, was poured into a 120 m pol ypropyl ene cup
wth alid and added with 2.0 g of a water absorbing
agent to formswollen gel. The urine 30 used was one

Wi t Rith rZehouh shal 685t BXGF €30 Qln alRE GUREMRS 6ZPPEEm at 500 *
and the swollen gel was kept at 37C. The |id was

SEP™ APE NS PISTI P G BAVES A0t wFraclyar8rapssPperon Alter

and 40 34wt for Sfe }Qaﬁlﬁlalstl% BRluat eﬁedegg%éza&@@mn was
effect by snelling the .contents at "about ~ 3" cm above

t he fidpesiect wetl apfi Eben nrmest (¥e. 2 ewsialby By Beshi Kaisha
@CC% ”gré alrtiﬂf?? gag{:@g 8 squ Qf 5f}9ﬂlt Bg%gglng to JIS P 3801),

éval uati‘on criter etern1ne an average
Urlne>5mmaum0@tfalWaEEB absor bi ng agent was evaluated

S|n1larI%3and g%%o%il%%%égr thbe u3§g08§deda%eeF (mL))

evaluatlon S a areI perceirv
odorwad mmmx&dvﬂhte hutt0al Irowedl £sodpeakdd Andeasidey with a

per cei vabl.e ador. 4: _strong. odor 5: strong, odor .

P SR e o sat ther i SEPin ta SR, SERL Btoptiltrate
115 (Remeti taduing ahkar t Qs dwptd Bse @l Irate is less than 20
deterioration% An absorbinghsubstrate for eval uation

was Prefdredotsl Rt acd it Pt abeed bﬁ%%&qﬁagsrecorded

an &Q§QW@MHﬂJa%@b§88é89w1ﬂﬂdaSybhﬁﬁ&%dw%Qg%tfﬁ&@eObgséolutlon
To begin with, a nethod for preparation of

abs o?brAg LB T rsdest e obspia métqfoafulétmaﬁrﬁ%%watwn
A wat er W%J@l@%ﬁmthteo thgﬁgrfgfdti@ﬂl&f whs added in
part by wei and “crush e arts K
Mei ghrometee wsulbjaébtledox& aﬁyeﬁuﬁuswgumpn@ sogljer hydroxide,
Thus &I & ﬁ‘ W 2 W5 SCLAR 9bngth of
200- TESHE (TSt Y%y, Mooy ERRAEE. P8 NOSSCIARR Songtn
di an2® em @n‘xdgﬁamﬂt.e.r Fhé memnias. pHe‘lé’&et!o determine titration
amount V, (ml) of the agueous solution of sodium hydroxide.
The filtrate was further added in dropwise with a 0.1 mol/L
20 aqueous solution of hydrochloric acid, while stirring, until
pH 2.7, to determine titration amount V, (ml)} of the aqueous
solution of hydrochloric acid. Extractables (%) is

calculated by the following formula.
25 Extractables (%) = ((W, +.Wp) /m )x 100

Wherein W, {g) is relative weight of units having an acid

group of extractables in a water absorbing agent and Wy (g)

is relative weight of units having a carboxylate group

30 neutralized by an alkali metal of extractables in a water
l absorbing agent. Each of them is calculated by the following

formulas.
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under pressure of 196.14 kPa (2 kgf/cnR) for 1 mnute
to obtain an absorbing substrate for evaluation wth
basis weight of 0.05 g/cnR. Subsequently, a nethod
for evaluation of rewet amount 30 after 10 mnutes is
shown bel ow. The absorbi ng substrate for eval uation
was placed on the bottomof a Petri dish with inner
di anmeter of 90 mm nade - 60 of stainless steel and
nonwoven fabric with dianmeter of 90 mm was pl aced
thereon. Deterioration test liquid of 30 mMl wused in
the iteMa(f¥) wvB4 vati2onr FOU/&si stance to urine, was

t hen poyye veryt abric and. subjected to
5 absorg\{l qﬁ?for ‘l%en%hgw?mr%er condi tions of no

| oad. Subsequently, 30 sheets of filter paper wth

di anmet ery om To Ros Kai

5\/\,hose WGI g %%\n/gﬂ(l U\kiuezﬁ %\?a‘%?ﬁ BSngre ‘?L dgltavva edpe)tltlon
pl ageik dm tﬁmaylmm\ienaamd t Bad ahsmrblmgnsmbstwattre an acid
And t hen, on and | oad tot al 10, weli

o g i s ot aPaneoBo LR Bbted I value
pl acedilar ddietbi dtefaRApRigs® 85 4 G cplelST iV fzﬁlifﬂ M¥ncluding
t he absor bi ng substrate, the nonwven and ﬁhe filter

pap®fCh ¥RENOREEL er Theprte Q78 HeddR URE BRI E Ofdkiretition

10 | Ogh gy sWHA 18 SHBSH Ly e BnfiiRU £81tERCA3GSS @prlate,
of the filter papers were then 15 wei ghed (V\B (g

)t
cal ‘elm@ratae MOBRBE L ALY &M ecifourewat@der Rédst aaﬁﬁbh? acid
after 10,00 AES ) oF Wez(l%yotaégldrg) ll’%l’ﬂ‘ﬂﬂhognﬁoﬁhe like

eval uation “of rewet anount deterioration 20
shoiwm BetdwinDetad | of atddinn est anj quluk@lm K@@aﬁd salt

br epar edy bef o ehandny BY ROCESS) PYn LYY PYEeables

was pour et over~the nonwoven ric an an a I ng
lfsubsnraatfel_toate\ﬁaidmi;i onl) s nwabe rapl oolled gﬁ@eﬁa_rboxylate

con 0 0 I or n 25 i e 4

ot nosphB SR Y St St 4 it herase i 2
| n ﬁﬁéah’eel poEgehhyfenchdragiwi thlshzetefl b0 i x£@DDowing
mm _t [ event noi sture from evaporating during
st aﬁaﬂqg. At ter specified tinme, subsequently, 30
sheets of filter paper with dianeter of 90nm (No. 2
from Toyo RPst’i) Kai svlla_ Va) /1000 x 0.1

‘N, (mol) = N; - N,

WhereinN; (mol) is number of total moles of extractables
ina flltrate to be measured and is calculatedby the follow1ng

25 - formula

Ny (mol) = (Vi = Vio) /1000 x 0.1

The extractabless calculated by the formulas were
30 differentiated as extractables for one hour (%) on a filtrate

obtained by stirring a physiological saline solution for one

hour, and extractables for 16 hours (%) ona filtrate obtained
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30 Ltd.), whose weight (W9(g)) was neasured

bef orehand, was pl aced on the nonwoven and the

absorbi ng substrate. And then, a piston and a | oad

(total weight of the piston and load was - 61 20kgQ)

with dianmeter of 90mm were placed on the filter paper

so as to press uniformy the absorbing substrate, the

nonwoven and the filter paper.. The, filter papers

wer e;w&&(irﬁ:@nqbaOplbysi@m%iééﬂbﬁ:ﬂlir\l@ld&lﬁl&ﬁsiﬂw fl@r hours.

5 mnutes. The 30 sheets 5 of the filter papers (WO

(g)) were then weighed to calculate rewet anount by

deteri or a(tﬂ Ofva RENSIorABP Wils iR HRILEL HrdldeORek Btact M les for |

(9) - W5.(g) 10 (Reference Exanple 1) Polyethyl ene ]

gl yc,cme 1@%% thdgteriavetage teddebi wold iaGaBapedfextractables

gt h)ﬂ&ﬁn%e@ékggrgﬁ‘ién, 9)1rrgre%s%c9 r4Rg odi 5§°|é/;?éjré<ﬂ:ables by
an aqueous solution of so |un1acry ate

haV|¢gﬁennﬂnﬂ¢apﬂiat|on ratio of 75% by nole (nononer

concentr A%-b t

['iquid. ﬁ&s:% é?%?%é% #%%OHPEQ&Egﬁdé p&%?ggofﬁ?%ndwas
at raaq,dewi whth éﬁ@tskrocrrblaz-.():mrsovasjtb omfaidPOehmrandation test
hei I of 5 de of .stainless

reac g %ﬁ?ﬁ%h%mw§88 f%ﬁgi§?alnﬁg§% E ggscorbic
lmraWMMH$waﬂﬁPBSGHV¢@1ﬁ9®Bt6@ﬂﬁﬁ&bh@%lB@Ggl&é&&blhhesolutlon

top of 20 the tray was seal ed MAtg,a Eglyethylene film
havi "y BEFHa5% er@8§atﬁ98tte§ﬁ xARGSt gas outl et

and an i efedforatipel yeBEi 281,08 bAi tsaﬁprwaé\hﬁdm into a
gas was introduced into the reaction liquid to pu

d| ssHPVath BRYYBROPHIERR FuRWiidh anhifeardmddnd i""ﬁ&ht?ﬂeo g of

reacs iyt dy dukdrb SRR A %@Eo%ﬁcswgﬁlék'hfeﬂqueﬂ?kér the cup
ni trogen gas-continued to be introduced in an up

Ispaceappephedriedd bhe wﬁd *éh@ﬁhfaa}ée.nn@ﬁ G + et é@ﬁe?tandmg

‘side; T §§H§ i~Ghll d as
pol yjfr%r%@%l on fe?%flt |3gt g(rjs%s.l% glgglf a 10% by wei ght

aqueous sBftRY ohb ooups, 2175 amdbicd (thearphly siopraspalad) saline
di hyQ&?&@le‘i g acgie% 9118 Qf%ggcggbﬁé gi@teméﬁ.sloratlon
sol ut1on |

um ersul 1% b
wei ghes mie@ugesiofmm ctmeohydraisedrqﬁ:lc barcs’dlandmz f»r gne hour

%j‘er oSty 3§ar/f.)péfmﬂ1 g(l’g) %quﬁoau%yigk te'rop;ygfe sh’é/ﬂtlpquulth length
of 30 mm and diameter of 8 mm,

After extraction by stirring for one hour, the saline
solution was filtered and pH-titrated by the same method as
in the prev1ous 1tem (d) to determine extractables for one

.25 hour (%) in deterloratlon test lquld us:.ng the same formulas
as in (d). To compare absolute amcount of increased
extractables by deterioration, for evaluation of resistance
to urine, increased extractables by deterioration (% by
weight) was calculated by the following formula. ‘

30

Increased extractables by deterioration (% by weight)

= extractables for one hour (% by weight) in deterioration
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and stirred sufficiently with a magnetic stirrer. As
pol yneri zation began in 1 mnute after the addition of
the polynerization initiators, the stainless stee
tray was intermttently imersed in a water bath at
12C by 10 mmin. 5 height fromthe tray bottomto
control polynerization tenperature. As peak
tenperature of polynerization of 80C was attained

af teds159 sgun e eseﬁff?&'&’t‘:&lﬂééﬂfo@" ook heﬁlry[gErbﬁaJééi)@mt) in a
the tray was immersed in a water bath at 70C

mm Py Hed gt cerdo weilhaet sajubberom t o mature gel and 10

| eft for 60 m nutes. Thus obtai ned hydrated gel -1ike

pol ymer was crushed by a neat chopper (Model. No. 32

meat chdpperonfoes thragaaEEesaﬁuﬁmmdlbu:qem&mqu&nnon with

0 L 0 B 6 L OTFL 1 <% B, SR L cance

Wi tto hotira,r iatré66€dfort 6 ofi Butesctablhusy ddtedrioration

ORI TR W LS S VELES o B AR NS TR B

pm and 150 pmto obtain |rregularly pul veri zed powder
of a mater absorbln resin (a). Centrifuge Retention

Capaci t y'P{EGe edi &% 63FFPPF@SsPZedFEBB}Oréﬁaon

1(per s et g tiip 1206 WBi-Obhe Hopar %§e§e£8ﬁ§ t DRSO R ation
in diameter of thus obtained wateéer-abSorbing resin

(a)tafe Lhew{extrantables arecngbdorsi g rasivisiqy)) in a
to fd)sphighnes idyitihe | %hh%@bﬂg Ref erence Exanpl es

were al so evaluated simlarly and results of the
eval uation are shomn in Table 1. 25 Thus obt ai ned.

powder Ot Qﬁ‘lor %o E)ltgogagfagﬁt 3981‘9@% ﬁleQ}(uod)

wei ght wa n1xe 9 par
l%urface %erﬁﬂﬂ WWIwglaQEnaquﬂnqﬁxaaium10®.55 padiumychlorlde

t
g ¥a%£e]d$%3?<p¥i %giégg cﬁ.dt&onﬁeoga{ 0@3@&?&:9%% eight was
n1xaddedmmstmehﬂéﬁp&&tS&yheatghg nﬁdauhribhp&nathlueeFCF, a
210 t t - - bi . [ .
(1) Tt R St ReREnar T pore: RyPana gryEer Satine
di aspylaien (@ E0age wslsleburele inaunber0®mleblplkercand added
Z&XI g?tgnbt :0931 c?g a4’w%t%rm%%sglr%§ggvggehg while stirring at

600 rpm with a cylinder-type stirrer with length of 40 mm

1

and diameter of 8 mm, to measure absorption speed (second).
Absorption speed {second) is time required for the test liquid
to completely cover the stlrrer chip as the water absorblng :
25 - agent absorbs the physiological saline solutlon, which was
measured according to the standard described in JIS K 7224
{1996) “Testing method for water absorption speed of super

absorbent resins - Description”
30 (h) Fluidity after moisture absorption (% by weight)

A water absorbing agent of 2 g was uniformly scattered

on the bottom of an aluminum cup with diameter of 52 mm and
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5,500 g of an aqueous solution of sodiumacryl ate
having 5 neutralization ratio of 75% by nole (nonomer
concentration: 40% by weight) to nake reaction
liquid. Subsequently, a reactor fabricated by
attaching a lid to a 10-L twin-armtype kneader nade
of stainless steel and equi pped with a jacket and two
E- shaped agitating bl ades was supplied the reaction 10

| qnied gdokhen rn@@%h'doﬂu§¥§iye Buday nPr Eﬁﬁlgh\%?obéﬂﬁgrollable
oxygen by introducin ni'trogen gas,

keeﬂpﬁglbtaﬁ@rr e AREFAHIOO %S q@-U@IEERSO@- Zhe frasaet ESFEC Corp.)
LT quioghtWas 1khesk added 1) gﬂé@ 2%9C8ur|1<$ o9k f’ei‘%t/ip% h“éﬁd:%i?&ty, and -

aqueous sol ution of sodium pers ate.
1% ki;ef\kef@hﬁtaqdenmiogcﬂmmmmtm Ehaswimcreiﬁammed water

g\:hl la%s%gbr g%élp.ewagal% rp&elf %tlilil gb ar %} %Egg%%%& sieve with

P ni Gt on nmeri zation a '
tenmiaraatettree: @ff plolSy e i azat |20r®0®f ].%G)ﬁl\laﬁeﬂlhtapﬂﬁd when the

A 010160 WA e PP oA EL (SR8 pR9SRer (a1 [ DoEed €0

hydraatmrgﬂi clip k20190l Yy W8 d,akae @altervabsrdrmasg agent
with dianeter of 1 t,0

in crust}éj state tag pg{tlcl es

Bﬁh‘é%lm Ry-dir %&ué’e?miiltl%”@ns&ﬂ%ﬁ?éjr LRakS p‘srleeaVcF very
10N acamd @ et net’ 5@ Mashy g"@ﬁ@ B1&8k. 30he MPar@Férred water
dried with hot air at 160C for 60 m nutes. Thus dried

mat SHSATRARY EeR LptiPveR 28R wa s dmadiiat ediyd sdieggey for 8
Wit s 25 Md 6sﬂ§§*&6§1éﬂ&é EhQﬁ‘éP {%&%@J é‘ﬂs@ﬂ: %%%K@fR 7@@91@‘ @s 65,

and 150 pmto Obtain irregularly pulverized po er of
a wet it b srilng WekshthWhbig) IHushebivairsédepoiir ajfsorbing

s@¥bing S f t Y,
TSI l yeLO By P2 lpersice
lér osea’amkahgoalgem agenpesesedfticGrgiathelpiavs ghtre ofeasured.

I t o
g{gg%iﬂ?{bg;%} Hior Rodd:patts kg.s/pg;.@ee[qg] %o WMIENSi0) (5 by
1, 4-pitgiried ivals aml:iculat@ald pg. %@éroﬂé_obay.mgelfghmpbﬁ The lower
v R R TR L e TP I e er vater
wat eetb:&bﬂ@:h’ﬂg nggentedhn £ 2)di by (Hefer ences thxanplesdjption and

2%ol yet hg(l)‘%wer gnaycﬁl di ac&lrgt.e (average added nol e

ing na

Fluidity after moisture absorption (% by weight)
= (weight W5 (g)/(weight W5 (g) + weight W6 (g)))x 100

25 (i) Deodorization test {evaluation of a water absorbing .
agent)

Urine of 50 m, collected from 20 adults, was poured into

a 120 ml polypropylene cup with a 1id and added with 2.0 g

of a water absorbing agent to form swollen gel. The urine

30 usedwasonewithin2hoursafterexcretion. Thecupwascapped

and the swollen gel was kept at 37°C. The lid was removed

after 6 hours from start of liquid absorption and 20 adult
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nunber of ethylene oxide unit: 9) of 2.5 g was

di ssolved in 5,500 g. of an aqueous sol ution of

sodi um acryl ate having neutralization ratio of 75% by
nol e (nmonomer concentration: 10 38% by wei ght) to nmake
reaction liquid. After purging dissolved oxygen
simlarly as in Reference Exanple 2, the reaction
liquid was supplied to the reactor of Reference

Exapplie14 sard e%@u%%@%t H@Bdé¥§£§f’l¥‘ﬁ5e99é8€dbw E}lﬂelllng the
nitrogen gas, while keeping the reaction liquid at

3occom@nrt§as1t abauw ¢h goode s tm@fa’@ds@uw t rEaz@l pgnelist
9 Of %é’db)ég%lsg%c@?‘f@l%tbsehgtBhQr:Q es 'tlllx@ follow:.ng

persu ate an y Wei g aqueous -
sol viagmagfi op- asc‘;bebmnam di,et\ﬁirnﬂlsesanravelgaqmescore Urine

eact It%r!) I uwgte% %%%lotr ngg alg?nnc tl at Ie%agg}:ed sim larly and

Iyrrerl za ter errpera
of poladeer |azsatS|o@rreo15 26 B6C.vasd astavmbmb’ai‘ctrersﬂahdard
mnutesfromlnlt ation of polynerization. After 60
mnutes oM ﬁ’dtol ation of polynerization, a hydrated

gel - I'i ke 1polyaven was rcak@abodt odo#hi ch was in
granul ated state to particles with dianmeter of about

1to 4 nm?: PRFESHYIPaCe§erlLPREPHBIYHRF was dried

i8nd 25 py. VQJalsZ:LB.Lq/ %e@c'e&%bﬁlésoﬁBrRefer ence Exanple
"2, and sieved wire meshes with nesh opening

si zes of Vl@tmﬁ%d)dpsfo pmto obtain irregularly

pul veri zegl p‘gyﬂe £ wat-er - absorbing resin (c).
Thus obt al ned pom%eror%f oa wat er - absorbing resin (c) of

30 100 parts by weight was nmixed with 3.53 parts by

wei ght of ;. i pkj ng. agent o
VLGN Of 41 SRR CRORTLADELRS, QORLAN S Wit
15 xt (Rewsasarmeatisd ﬁteh:eelt{)i mgnuteg5andedyudeterioration)

t enper at Uis aCf)fsojr%E_L%gf ng;s"gri%ufoeé etv%l %ttﬁoﬂ Qsi)p%epared 1-"0‘

wat er - absor b ng resi’n f'erence
Pol yethyhaene ghwatelr dbaortyixa@ ag(aambsnaagenaaildsdrhxﬁcg substrate

i oA BHOSEI 1 et AEREE of 36, 3 g ver e
di ssol vedré ey in0figh, of mabhadurRaUpréph st don @ff andisvrbing
AryLate havi g - neutyalizatiion gat) 0,06 7o% by ol e
A water absorbing agent to be described later of 1 part
by weight and crushed wood pulp of 2 parts by weight were
subjected to dry mixing using amixer. Thus obtained mixture
was spread on.a w1re screen of 400- Mesh (mesh sxze 38 um)
25 to form a web.w1th dlameter of 90 mm. . The web was’ pressed
under pressure of 196,14 kPa (2 kgf/cmz) forl ma.nute to obtain
an absorbing substrate for evaluation with basis weight of
0.05 g/cm?. |
Subsequently, a method for evaluation of rewet amount
30 after 10 minutes is shown below.
The absorbing substrate for evaluation was placed on

the bottom of a Petri dish with inner diameter of 90 mm made
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10 33% by weight) to nmake reaction liquid. After

purgi ng dissolved oxygen simlarly as in Reference

Exanple 2, the reaction liquid was supplied to the

reactor of Reference Exanple 2 and the reaction

system was purged with nitrogen gas, while keeping

the reaction liquid at 30C. The reaction 15 |iquid was

then added with 20.5 g of a 10% by wei ght aqueous

SOl Uk 0Pa 018001 WBLIHY [8hAR0A Lok & Ufiid HoR¥rer of 90
wei ght aqueous sol ution o L-ascorbic aC| whi | e

st i mmi wgstihkace@ddig e | qDedermmmrngcaat ildiquiigt p§n30 ml
of i.zat r ] ; .
CEnBSEATEL A0 00 AL PEBIONL I UL B g ppine, s
aftehem7pmunmbsoﬁenmuNetmeannemﬁfammﬂqnendz&umgected to

_ el f
varkeedrlsPtl g AT vherubet' Blugh sRRedRRhERiadiy Load.
cr ushe@eslmhﬁltyg ?s?beges;ﬂ/\flihiﬂr @glpta?r;wzafh dbaméter of 90mm

t 4 The rat e -1
and (98-pal 2P GHVS, RPFAH (55 L8 rtRen or SHESERERERE 417 (9))

and w%lseMQquréﬁtﬁewfeﬁldfﬁﬁh@%s%libéﬁ?%lﬁ OREN AV SIAeSnd the
of 600 pmand 150 pmto obt ai n irregularly pulverized

powd&soging ﬁHPéFréB%r Fa thesi na (B Stk b st dPARE (total
@OWerlg%E afw@ieef)ﬁ@éﬁ{&imoés%}, é@'kgpfmtffpdigﬁe\@@ftoe 90mm

by wei ght was m xed parts by wei ght of
surﬁvee:@ plassHiokithig A§éher afandyess &fe tOORPOST tqrwfoafgtly the

%%Is%rr%q%g Eﬁ@g‘gkgtg t—?ilbe n%?ﬁ%k}éﬁfé’}g:]s_ %@?%?P‘%%P paper. The

hea um t enperature o
n1ndﬂ@ianpamﬁa$weaem&ﬁ&ﬂeabsorbmngetd@qvkdnwhilepressing

( Ref.er.enc l e P h [ di I
(vdiios BHRE Ror Fhe 0Bl e et ar R BE Y A ehen
16f 26 iGheecarid8sogliutro Mbsmmmn:ewet BBy wékter 10 minutes.
di ssolved in 5,500 g of an aqueous solution of sodium
acryl ate havfng neutralization ratio of 70% by nol e
(nmonomer Remete rEnfcainto rif 30010y miveughs ) (g0 weke ) - W7 (g)
reaction liquid. After purging dissolved oxygen
simlarly as in Reference Exanple 2, the reaction

l'i qui d wasmeupplifed etQ1 hdel s1ea€ tr@fredf arRairar Ep&ﬁaterloratlon
20Exanipsl esgowarpdbélhoe‘v reacti on system
Deterioration test liquid of 30 ml, prepared beforehand
by processing similarly as above, was poured over the nonwoven
fabric and an absorbing substrate for evaluation, and was
absorbed under condition of no load and left for standlng_ ‘
25  in atmosphere of 37°C for 16 hours. .The Petri dish was put
in a sealed polyethylene bag with size of 140 mm x 200 mm
to prevent moisture from evaporating during standing.
After specified time, subsequently, 30 sheets of filter
paper with diameter of 90mm (No. 2 from Toyo Roshi Kaisha
30 Ltd.), whose weight (W9(g)) was measured beforehand, was

placed on the nonwoven and the absorbing substrate. Andthen,

a piston and a load (total weight of the piston and load was
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was purged with nitrogen gas, while keeping the
reaction liquid at 30C. The reaction liquid was then
added with 22.6 g of 15 a 10% by wei ght aqueous
solution of sodiumpersulfate and 1. 1 g of a 1% by
wei ght aqueous solution of L-ascorbic acid, while
stirring the reaction liquid, resulting in initiation
of polynerization after about 1 m nute. Peak

te U@t Rf di AR VeI Z 8bhAMOf e $4GMRSoARRA #89ter paper
after 18 mnutes from20 initiation of polynerization.

Af t S© 39 tRITTRSSSURE el nithpaisorbdngpelpigeiteat flighnoavoven
hydr, =4 el NaS, ' [

cr usaﬁggggtggjél%%egggltefycél'e%hw t }tt%gieﬂaé tor w%?ba o%%%f Qbsorb, -

to &avat Thavigdr ahéde getresskeg foly Feminwees dr ilbe¢ 3Adsheets
ul ver]j Shn i fier enc I 5

B R A R R PR I, (PSS S AR ufed. ¢ cfMlumate

600 yrmedncitB tpinyt dedletraiomaicipagul arly pul veri zed

powder of a water-absorbing resin (e). Thus obtained

powder of a water-absorbing resin (e) of 100 parts by

wei ght waRewatx@thotinith by. 8epat-isrhyisei ght -0W103Qga - W9 (g)

surface crosslinking agent conposed of 0.5 part by

wei ght of propylene glycol, 0.3 part by weight of

18, 3- pr opan&djé}jen@n@x%n%qretqmy wei ght of water. The

m xture was heated at 7 heating nmediumtenperature

of 195C fRHYAFMHiANesI - obt 8 ACT Rl 4R ef2 WD fgded mole
resifuidr JeRetayenae EXeiPg,i1®): 9) Tef raal Lyl aX¥alhdNged in
of 1.9 was di ssolved in 1,500 g of an aqueous

sol Uti P oF @fergiiaaerdws (sohemen cdhcestivat iperylageohaving
by Wed G0t {0, PIEPILE 1 bEFE LN | 'ed-(mgﬁé‘r&%,g@g?dc%%@ration:

reaction li1quid was poured into the tray m

. 15t ai M ebg wedght) tofmatf xeatickorEkigplid 1Thusthtehged reaction

rea"%i@ﬁ‘iéiﬁ’éﬂ S RGN 50,11 L y?%?ipcs IQQ §Ra$P'?§§m, width
st ee ray was sealed simTlar as in 8 erence
Exanpf €20 awdandnipe Salut iof &0watenadmtdf atailDess steel, with

Ni troge as_was -i.ntr.oduced into the reaction .l i.qui
to pﬁt?%:e!‘%.%slo nvé&qél%fge%ﬁ’lpﬁ ?zempi%ﬁpd, V\?]?Isetal%liedss steel
conttodyiviy itmerseacihon wdigid hatanperdiur,eadte?0the top of

%%ﬁtbftgkg%g‘_g:%\lyl)/\‘haégegE%ég&%@bggzl%%@kgﬂgr?g 'ftigmt}?aving anitrogen
gas inlet, an exhaust gas outlet and an inlet of a
polymerization initiator. Nitrogen gas was introduced into
the reaction liquid to purge dissolved oxygen in the liQuid,
while controlling the reaction liquid temperature at 3Of’IC. _

25  Subsequently, nitrogen g"as~c‘o‘ritinued'-to.be introduced in an
upper space of the reactor, while exhausting from the other
side. The reaction liquid was added with, as polymerization
initiators, 5.1 g of a 10% by weight aqueous solution of
2,2'~azobis(2-anmidinopropane)dihydrochloride, 2.59g ofa10%

30 by weight agueous solution of sodium persulfate, 0.4 g of
a 1% by weight aqueous solution of L-ascorbic acid and 2.2

g of a 0.35% by weight aqueous solution of hydrogen peroxide,
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of the reactor, while exhausting fromthe other side.

The reaction liquid was then added with, as

pol ynmeri zation initiators, 8.3 g of a 10% by wei ght
aqueous sol ution of

2, 2' -azobi s(2-am di nopropane) di hydrochl ori de, 0.6g of

a 5% 20 by wei ght aqueous sol ution of L-ascorbic acid

and 2.1 g of a 3.5% by weight aqueous sol ution of
hydhaoelt PArRKT dees il LEENG tfasgﬁse%' QLA p
Wth a magnetic stirrer, In“initratio
popy&ymezazaeﬁoafbegaabbuﬂ.mlnunateftetxnﬂelagdltlon of the
and- ' h r ro e
pobronetreaRighorifaotBls Gihe RIS, A e Ty vas
reantEGmlttéeakytEmmerae@ne1afw@béynﬁﬁﬂzatlma°©ﬂxiﬂm mm -in,

35 f t
FEhE, CEreh. P oirab PRERGE G romTiet | Rbighestzation
pokysﬂ@elraantcen zas W@téﬂpeg@ﬂ:uié k& polymerivasidmlansoec

out. Thus ,obtai dr at 30, gel -1ik ol ynmer was,
cul'afi t R4G ﬁ%/e)r squrar B EEE si g’é‘gm of Nhbbatign of

cmpomuercikzwlaaq &l i dbgd, g8k mik k8eBGlY ARFatdY bath at 70°C
squares Wi th sides of about 5 cmwas then fed at

coféx KAt 10 maen hatebt of tore t@an‘er%ahotctwabﬁerm%‘%um gel and
10 Refiernesy Byail s . WehLig o33 n@ oy 4204 g%liéﬁ@ié?@bolymer

agueous solution of sodi um carbonate was a
coﬂ@tsaﬂruﬁb@@ Moe meak choppari dfedelTHe. c?ﬂuglﬁe@ chytper from

ot SR SN, TR, £ ORERE S L B mpyiga bore

r edlizme Heangdt 9e\$emm,v\,h9mephenml phtht eiat |Qﬁ2]l5|0d‘MN@$1 {mesh
pOLgleZ% Oggbs}ir&.el drleg h%%ﬁe}?é?‘;éﬁé:geﬁxldgd fgsll 60 gllnutes

pul’verize y"asin
15si étteds \mmled\/\AnEEelfrEaﬂle\Saw trkemmhv@melzledgbgl aetsob]f 6aQ and .

pm and tq obtain irregul arl ulverlzed
o st vl dagorbesor B8R Tr9Y itihidsa oF 710 pm
povter Dﬁoaumateroabeehbh&gega$aﬂ1§fbumﬁeriaedp@bwaebyof a

sur"?agceerm(ﬁib%%rﬁed e 8&’00%%?‘%%‘% 3l OﬁycaPaCltY

vei giic) ofmaysamwcaraex gia\teqlcaeos@aaaws@y, vmd;meﬁentage by
ethylene gLycoI 15 dlg|ﬁ%l dyl. ether, 0.3 part
20yeiVihit It Sfdiam 14 ¢+ By v&ag}ﬁte&f of thus
Wat&ftaﬁh&j maeé&feaw\_@&;m%t 6t ah heat i@ RN Table 1.
tenperature of 195C for 40 mnutes to obtain a
ater-absorbing resins (b} to (1) obtained in the following
Reference Examples were also evaluated similarly and results
of the evaluation. are shown in Table 1.
- 25 Thus obtained powder of a water—absorbing resin (a) of
100 parts by weight was mixed with 3.9 parts by weight of
a surface crosslinking agent composed of 0.55 part by weight
of propylene glycol, 0.35 part by weight of 1,4-butanediol
and 3 parts by weight of water. The mixture was heated at

30 heating medium temperature of 210°C for 40 minutes to obtain

a water-absorbing resin (1).
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wat er - absorbing resin (6). 20 (Reference Exanple 7)
The dried material of the hydrated gel-1ike polyner
obtai ned in Reference Exanple 2 was pul verized by the
simlar roll mll as in Reference Exanple 2, setting
pul verizing conditions so as to obtain finer
particles than in Reference 25 Exanple 2 and sieved
with wire neshes having nesh opening sizes of 425 pm

and 150 @aAe-LRlAiHkdnfgigguharly pul verized powder of

a wat er-absorbing resin (g{). Thus obtai ned powder of a

wat er - ad¥gnisitiy leasi noglygobf diaopypakes (Byewapghedded mole
m@g\‘}‘yg 4 S | ght. of 30 (of:3 :
Cross |._nrf<!ang§ggggt@5%o%%%%e r%‘fhé'l‘é a?t%. %?%%ﬁtgﬁsqlved 0
pr dpyiEhey ghf cot , aguo3upasolbyiowi ght sofiienhgteneate having

gl y¢ I i .he Joarts i.ght o ter .
50l M Y 5B 00 ThBY Ry | e ol ot ton:
wass Ofedb e dwatglivent togmakediceact tapelatjui d. of S@iHLpfeortly, a
45 mnutes .tpo obtain a t er-absorhi ng resj 7).. 5 '
(norerdite ebanerBel Sraltarhiitranan B oo ThE in-dem type
hy dered £tk g eladd k& BobYRBEssObtakneshd neRef@yeN&eth a jacket
Exanpl e 3 vvashgulveri,zed by the simlar rol] m|l as .

in %E@ &MéneaSERBAPI 29BLALERY IHGISS Ve sypRylied the reaction

10c0nd] &ih DASarRP t3% keaeRiahnNsiboeh P28 i £ LhBRol Ged oxygen
Ref erence 10 Exanple 3 and sieved with wre nmeshes

havP¥ig reEeRueiag with diitawasm gae, phiidmdkespipmthe reaction

obt ai b, {4589 Iy i , ]
vt or TR BT O LI VRTINS nlh Thanagasg it 29.8

wat gérefals il Ry wedpht(hjiuedus 190l wakers dfy sweiight pwasulfate

m X it . pakt §..b i ght- : face_ .

cr oggfiy\inkﬁbngé °§Sé“n? °o? Y ﬁ%x@gﬁeé%lg%%%%%élgﬁt 13)3{ O?nﬁ ascorbic
1Ref actdcevBidrpl e Brrifie hhet weechasnhedtau.dat teatlitigg in

TSI SEDSE 2 b S 00 GAORLOE D, TAMLES S BNAT 2 rear

Thetdmpedatateradfalpodfynichd Zaydpat efl PG Wakeaporymet after 15

obt ai nede L1y RS ehence. EXAM £, 2,488, PU VST 283:8Y dfBinutes

from initiation of polymerization, a hydrated gel-like

20 polymer was taken out, which was in crushed state to particles

with diameter of 1 to 4 mm. The crushed, hydrated gel-like

polymer was spread on a wire net of 50-Mesh (mesh size: 300

um) and dried with hot air at 160°C for 60 minutes. Thus dried

material was then pulverized by a roll mill and sieved with -

25 wire meshes with mesh opening sizes. of 710 pym and 150 pm to

obtain irregularly pulverized powder of a water—-absorbing
resin {(b}.

Thus obtained powder of a water-absorbing resin (b) of

100 parts by weight was mixed with 3.53 parts by weight of

30 a surface crosslinking agent composed of 0.5 part by weight

of propylene glycol, 0.03 part by weight of ethylene glycol

diglycidyl ether, 0.3 part by weight of 1,4-butanediol and
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roll mll as in Reference Exanple 2, setting

pul verizing conditions so as to obtain coarser
particles than in Reference 25 Exanple 2 and sieved
with wire neshes having nesh opening sizes of 850 pm
and 106 pmto obtain irregularly pulverized powder of
a water-absorbing resin (i). Thus obtained powder of a
wat er - absorbing resin (i) of 100 parts by meight was

m X?‘.j'? Eﬁs%ﬁﬁe EéfQXt‘é@ ghfhé)&e §8r£'a:%s e@tel%iatzheatlng

surfac cros ng agent "as 1n erence
Themedixgmyr eemasratared ojt et n@onedbumlmmpsr datcurabtain a

of &5 t obtai n a wat er - absor bi ng
resW%%%%séégoéﬁéﬁ%gﬁ%eren Exanple 10) The dried

material of the hydrated gel -l1i ke polyner obtained in

ef erenc |l e ulverized by the simlar 5
i%ll nggeQ%n ﬁ Eianple 9, setting

pul verl ZPdﬂgy@ﬂmjdlém@n§1§@o§S dlece@twtré Stdldripars@ded mole
partlcles i Reference Exanple 9 and sieved with

|
wi r BUlfegh ﬁ&%y G FeSKLdgpaRihy % Afs 20P 4 5D Peseddged in

1505pHnd 0gobEakA aﬁaeeulsarsbxut%hve@ éeeleawqe&y%te having
wat er - absorbing resin (j). 10 Thus obtai ned powder of

a waeBETablerbley Hadsio of] 5%y me@;epm@rsorwr wengrptration:
10vas 386 Xed Wiyt 193t Pafhg eV MR iqu i, S| ﬂfﬂll.@f ;jurglng

surface Crosslinking agent as I n ere ce Ex
Thedmﬁﬁ@mvedmzsycme!atemalahbﬁtamglmetaiaﬂarmﬁammde 2, the

O FAABERHE 190 TS o iBE 0ol 4B B e ceronce
mat@xaapéerﬁia@ﬁruhﬁ mwe@tt)ionasyebtai nes mwr@mbGEsgﬁngtrogen
5 LA s MCSELAICE PR B B SP Ll ang fenctiton
1Ref drigndd '.&(amﬁeeq aﬁaed w:UE)(&I’rHJ.IBeglﬂ)fTahao° by weight aqueous
1o SLaRRIOROLROLELE (1) SPLBLECGAT, FRISLENce 1o by otgne
(1) aguedbsEsalluationn gesSHdScotbLenieifdpgenieteptiofing the
gi{)%%é%:gﬁpgbffc%&fggyrea&altnlerg F:JLrne?Lgl:‘LI{:Eaia:g_oﬁ 08f li:)Fc))lyrt\Le:rJ.zat:.on
after about 1 minute. Peak temperature of polymerization of
20 86°C was attained after 17 minutes from initiation of
polymerization. After 60 minutes from initiation of
polymerization, a hydrated gel-like polymer was taken out,
which was in granulated state to particles with diameter of
about 1'to 4 mm. . The hydfated gel-like polymer was dried and
25 puivérized Siﬁiilarly es in Reference Example 2, ‘and sieved
with wire meshes with mesh opening sizes of 710 um and 150
pm  to obtain irregularly pulverized powder of a
water—-absorbing resin {(c). V»
Thus obtained powder of a water-absorbing resin (c) of
30 100 parts by weight was mixed with 3.53 parts by weight of
the surface crosslinking agent having the same composition

as in Reference Example 2. The mixture was heated at heating
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hours in a physiol ogi cal saline solution, absorbency
agai nst pressure at 1.9 kPa, urine resistance,
absorption speed and particle size distribution of
the wat er absorbing agent (1) 30 are shown in Tabl es
2to 4. [Exanple 2] - 71 To 100 parts by wei ght of
the water-absorbing resin (2) obtained in Reference
Exanple 2, 2 parts by weight of a sodi um

m X BH ) FE R AT EE (att Lort oht> of JsBintihes S Bbtain 2

di ewaykerebsbaning bepemt a@cet ate became 50 ppmto the
wat er - absorbing resin (2) Thus obtained m xture was
cured at 60C for 1 hour to obtain a water absorbing

agent (2)refZhenvatgra@bserdj ng agent (2) was
evaluated in the_sane manner as in Exanple 1. Results

are showRotyethplere2odycal miiagilptsy theerage added mole

Spr%bﬁbékn%fp%Q%?iénéooﬁﬁdkhﬁnﬁguegvs §0h@t%06 apd Whsodium
curing process, fhe water absorbing agent (2

obt mh@@MM@ PANhalydnet atel X4 .4 6. wepBxahpselvyd i 5,500 g
100 gar th Do IR ol tfie 9 etz DSGEDLAG LESALR) naving

15 obtalned [ rence ts by we
of swditunml lmaétlhyl exeta icdn¥ E\% mempdac émram@naq ummsmt rat ion:

ol Yy . SRraying .so that ¢oRten : .
godg%%1 %tH ﬁgfngnﬁﬁ%e ﬁgﬁ &5%% ? ecanehfggrpE§Fglng
to tdussuﬂmad—ahygehiBQmiEskDy(S&.1nTk¢Eeréﬁenrﬁthple 2, the

I R RS B S pererecs

(3) Exsagpleyal datieché méé&mm@ﬁﬁmaas;,uﬂg&amre n]Ltrogen

Resul ts re shown, in Tables 2 to_4. /i ng_t
S A YPhie el thE A i dauit o M i freact ion

16Ur | MGpIPGESSthé M dRie i tAbSer Dighg ragerds bg) weight aqueous
obt ai ned was in aggl omerated state. 25 [Exanple 4]

100 A8 By SloioGhABY DERECMEFEE- ABdof P g Gegt rL{ 4 weignt

obt ai et fef &R COEXBIRLEoApid RBLES Rniwel @i @fing the
wat er was m_xed by spraying. Thus obt al ned ni xture

was kerdd it 13guéde resulthourin dndbdatioa abtrelymerization
absor Hi g,388R fi4hutdDe peak temperature of polymerization of

20 85°C was attained after 17 minutes from initiation of
polymerization. After 60 minutes from initiation of
polymerization, a hydrated gel-like polymer was taken out,
which was in crushed state to particles with diameter of about
1 to 4 mm. The hydrated gel-like polymer was dried and

25 'pﬁlvei:ized Similarly .é's inh Referenée "Example- 2, and sieved -
with wire meshes with mesh opening sizes of-600 um and 150
pm  to obtain irregularly pulverized powder of a
water-absorbing resin (d).

Thus obtained powder of a water-absorbing resin (d) of

30 100 parts by weight was mixed with 3.53 parts by weight of
the surface crosslinking agent of the same composition as

in Reference Example 2. The mixture was heated at heating
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wat er absorbi ng agent (4) was evaluated in the sane
manner as in Exanple 1. Results are shown in Tables 2
to 4. By - 72 applying the water spray m xing
process and the curing process, the water absorbing
agent (4) obtained was in agglonerated state. 5

[ Exanpl e 5] The sane procedures as in Exanple 4 were
repeat ed except for using the water-absorbing resin

(5) L&y | f e 54ienst; f € -
(o) e ARtk 2 ATPLE, SR (W oocain o

Examgite 4 abisorbbngi neaimal €Y. absor bi ng agent 10 (5)
The wat er absorbi ng agent (5) was evaluated in the
same nmanner as in Exanple 1. Results are shown in
Tabl es .2 (RefdrenBy Bpphylag5s) he water spray m xing

bont (5 AT Nea e n s o TG R Cruneros shdded mole
[ Exanue16]o fThetisgendr ogediir esias by eamy .® 49 Werhe sodium

repeat ed .except _for_ using the water-absorbing resin
(6) ROBERIHEE N ReT of Btere EAsmsaes tReLetp o1 OF 1R aqueous

vat efoIlalRsiPbbEds688hM Ay 1eaha9d ndOnt e Rl B2 80K ratio of
Exanpl e 4, to obtain a water absorbing_agent (6) The

wat er0%aBYoPBilfig VRgRMRS { BPNReS tepdiearedOfnPY el to make
10BN &S dr) 16%ARR € Art RePUirkS ndl 81 $B8Wed bR ifi1arly
to 4. By applying the water spray m Xing process and '

t he auninnfefproves Sxampde datldre alssmrtigionglagehd Y@ supplied

_?_gt al DedVMAsS; dibr 62 ?&@L%'%Z%%?rgﬁ%@tzean& RXRMPL 7] on system

e same procedures ‘as in wer e repeaf ed
exces phingedyil by niffeogan gasabgorls heep sy hh¢ Ppactionliquid

obt oo Tl atge. 30, DT 6,7 TSSO 108 22 o o

or'bi hg resin
1BExampl 02, byt ovealothdi mgaewabesohbsbobi 0f agdhin dedsulllfate and

vatef 205060110 895 ) SRSl PP D e 2R 16 e,
Tablwsi Pe tsi4ring the reaction liquid, resulting in initiation
of polymerization after about 1 minute. Peak temperature of
polymerization of 82°C was attained after 18 minutes from
20 initiation of polymerization. After 40 minutes from
initiation of polymerization, a hydrated gel-like polymer
was taken out, which was in crushed state to particles with
diameter of about 1 to 4 mm. The hydrated gel-like polymef
was dried and pulverized similarly as-in Reference Example
25 '2", and sieved with wire meshes with m'esl‘i‘.‘opening sizes of:
600 pm and 150 pm to obtain irregularly pulverized powder

of a water-absorbing resin (e).
Thus obtained powder of a water—-absorbing resin (e) of
100 parts by weight was mixed with 3.8 parts by weight of
30 a surface crosslinking agent composed of 0.5 part by weight
of propylene glycol, 0.3 part by weight of 1,3-propanediol

and 3 parts by weight of water. The mixture was heated at
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By applying the water spray m xi ng process and the
curing process, the water absorbing agent (7)
obtained was in agglonerated state. 5 [Exanple 8] The
sanme procedures as in Exanple 3 were repeated except
for using the water-absorbing resin (8) obtained in
Ref erence Exanple 8 instead of the water-absorbing
resin (3) obtained 10 in Reference Exarrple 3, to
a yat er. ab orbln aent ) vvater :
absg?BFﬁﬁga{f@e - ?m%\%‘é St ?aég %%Qri‘é QT URgRAGT obtain
as anwExaﬂph]esdrbﬂe@L&é@.rar(eB)shom in Tables 2 to 4.
By applying the water spray m xi ng process and the
curing process, the water absorbing agent (8)

obt ai ned (m@gek@ncé@mm)at ed state. [ Conpar at i ve
Exanpl e 1] The_sanme procedures as in Exanple 2 we
¥ epeat edTekERBLIYIG YRISHIRS tOe Ludt @rw%%ﬂ%‘??]}g"?%s’trh 1,500 ¢

(9) o@@@é@@é’oﬁé"s&?ﬁ@f&?@? a ?l%%c?(ﬁoh@ﬁé@%@n%fentt@%tlon

wat er - absorbi ng resin (2) obftained in Reference
Exa@ffeby, weegbbi ak® }armmr%ﬁaqkel%tlevrq%or Bihgg obtained

agtheaQ::!:)rLonTb oﬂ%eﬂaﬁﬁanpﬁgr@fgaﬁn%%tolﬁ. Deainless

was eva uate ane manner as i1 n . ) .
'Resuiteslap® R@wee@ﬁa&xbh&s 12 wibtd tiRy rappkynglideid being

ter spr m Xi cess angd, t Qg -
heﬁconn%agé%?\'/e lqW]%t ér%agkgsor b?ﬁ%g%\gen §L{%§]gsb€{)arl Cie%%"mllarly
was asn m@bﬁ&eeated}ix&mﬁ;be 1 [Codrpiaret taced Branplvweatr bath at
The s rocedures_as_ in.Exanpl e weye repeate
excdnt C ol EPHh i bine wat EPBuped, TRFE §88: fqapion Miavid
obt ainedriga Reégdseme o}@@?ﬁphﬁ $Rei Nbyedd, ofhihe controlling
wat er.- absor bi n sin obtained in RS grence

D BOATH bt SEAVAS S beBRe aal b tor AR Gr R eauently,

1%4 ragegellyas ThaceApArediye Mﬁdu&b@@fﬂh%mﬁr space
(2) was. evaluated in the same nmanner as in Exa &e

Rest% $hgr &caskgin Y hamdewrtiaay frB?‘ &BpI S?FHS ﬁé

vat efe SR80 M X RhSCepanantidhe GUEhNJ skl 8&ESfmerization
the conparative water 5 absorbi ng agent (2) obt ai ned

was i tegficdifer &t-8d dstoft @ 10% by weight aqueous solution of
2,2"-azobis (2~amidinopropane)dihydrochloride, 0.6 g of a 5%

20 Dby weight agueous solution of L-ascorbic acid and 2.1 g of
a 3.5% by weight aqueous solution of hydrogen peroxide, while
stirring the reaction liquid with a magnetic stirrer,
resulting in initiationof polymerizationafter about lminute.
Cooling and. heating of the reactant was repeated. from the

25  bottom s'u;faﬁé of the trayduring the polymerization reaction
Peak temperature of polymerization of 75°C was attained after
35 minutes from initiation of polymerization. After 90
minutes from initiation of polymerization, a hydrated
gel-like polymer was taken out. Thus obtained hydrated

30 gel-like polymer was cut with scissors into squareswith sides
of about 5 cm. Thus obtained hydrated gel-like polymer in

squares with sides of about 5 cm was then fed at constant
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[ Conpar ati ve Exanple 31 The sanme procedures as in
Exanple 2 were repeated except for using water

i nstead of the sodiumdiethylenetriamne 10

pent aacet at e aqueous solution, to obtain a conparative
wat er absorbi ng agent (3). The conparative water
absor bi ng agent (3) was evaluated in the sane manner
as in Exanple 1. Results are shown in Tables 2 to 4.

Furties of dnd dit ﬁé@bh&@békt&seinmr@w&naﬂéﬁﬁple 1, while

eval uated. Results are_shown in Tablels.aﬁ% 15,

appl 9% 9g°f Fe? RAtRY VSAORY PAUGIMS Fré8Essnamk SORAUBLFIFRPNate

Pr 06£sSagadd@tCeBRAEAhLV L MBI AL 3RIPHDI1NG 2ABRAL €82 crushed

obtai ned was in agglonelated state. [Conparative . o

Exafipl edigclze g fxamet e gearducborpe ri e EXEf3 énlaeeephere

r epeat 2 : ' ' t '

i SR BrE el AN ASELETH £2 s, TSHOHE even
t 0 ehtaiphcacdpntdedtivel hated wasbponbedgwagehnhe(ghl. The gel
The arat.i.ve water.absorbi,ng_agen 4)
evalSaTBan R ARLRR fER PP B REPLy sl Hn i EPenengg pyamee
25 arandderednwiabhleisc me@hd skt thateshf bpedihy sifdeer of 600
noi sture orption was evaluated. Results ,are sho
o Fappiac o SR o PpERT s her S £ E Lh iR SR e POVESE of

1@ndyhbercadbsgbPEQCLSSin tHhE, conparative water
absorbin% agent (4) obtained was in agglone[ated )
state. 3BPPERRIGH AT @BaAPPE BFaTRE-SRABTBIBE SRS () of
as i BoEXarPs &t WBIdhY GRRALESBXGEPh 387 Dadty YISLBIght of
the water-absorbing resin (11) obtained in Reference _
Exafp$eriace msiasad 1otk itge aganerceamaotast o PeSirpdpy weight
obt gien ' fer 4yt [
comonr B TLITRY FIRRZE, B AR Ry RS e @ehylens glycol

1z onpagavrieyhatdrenbdorbbagtdgemeight absl 53 wgngesdol and |
in S ' S i ar | n_ .
SRR B8 L EOEL sy R4S S ocMBating
pr ovesid vand antpe reduineg of 0t28%C fhe dénpramattose twateptain a

absgg@ieggaggéggﬁ%gérggggi regs:l_vvas i n aggl oner at ed

[81]

" state. 1

20 (Reference Example 7)

The dried material of the hydrated gel-like polymer
obtained in Reference Example 2 was pulverized by the sifnilar
roll mill as in Reference Example 2, setting pulverizing
conditions so as to obtain finer particles than in Reference

25 --Exémplé 27and sieved with Wire meshes I.lavin:g mesh openihg'
sizes of 425 pm and 150 pm to obtain irregularly pulverized
powder of a water-absorbing resin (g).
Thus obtained powder' of a water—-absorbing resin (g) of
100 parts by weight was mixed with 4.93 parts by weight of
30 a surface crosslinking agent composed of 1 part by weight
of propylene glycol, 0.03 part by weight of ethylene glycol
diglycidyl ether, 3 parts by weight of water and 0.9 part
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To 100 parts by weight of the water absorbi ng agent
(1) obtained in Exanple 1, 0.3 part by weight of fine
particul ate alum num stearate (made by Kanto Cheni cal
Co., Inc.) was added and m xed (dry blend) to obtain
a water absorbing agent (9) . 15 From neasurenent of
particle size distribution of thus obtained a water

absor bi ng agent (9) , little change was found.
Na Yue tic S I
st gﬁ ar d devi atl on E%%h) IT§ pé%g%‘%?ég}as ﬁ@%{é& e ‘heating

parmedimdtampewtutessft t2ard °T5Com s4fowednthes s&pe obtain a

val ues_as_ o of Eg}fnvvalgeer X iﬂr bing 20 agent (1) before
mm%g F?Jr?%er ?esuﬁjt f"'urine resistance test and

extractabl es for 16 hours in a physiol ogi cal saline
EZolutionﬁ 0 _showe élthes val ues as of the water
bsor bi n§~e %’é‘?\’?c?l m xi ng. Centrifuge

retenti onheapacedymat8bsQI beACYhagRydSitd egSLHEikd polymer
1.9 kPa, extractables for 16_25 hours _in g

phy8P5R6BPEHIN BaF PRen SR FdMmBRe LMRAPH S EZEeY the sinilar

abseppt | aaﬁps@dmahé%%a% fgakpst Pf e§é@£§n@t }ﬁ&lvgrlzlng
kPa and fluidity after noisture absorptlon of

wat €PREBESPHE P a&g‘@wob(t@)mménéemw#@éesﬁémtl@ Begerence
1@h9‘ﬁ%a¥n§]}ga | €nd: s I.Jeo]me-g? c:08aRNhESHBYh opening
wei ght t 2

e water a sor |ng agent obtained In
Exaﬁpllzeszof E® par endyl Weimghtoobbfd e lpmetgltJd@lréUepulverlzed

| d 200
par FERHEE B R i A b B B O e S DB D “etie by

Ni ppon A&‘h03| dbtLmed lptod:d)erV\aﬁ agdeédraadsorkeédy (rgin (h) of
TeadieheR oailfgtg\%%;’% Yag PRIR0LL0 2980 LA 1 Pl @Tgne of

16bt aihredua faetecrabsdihkigg ageatt (dD)the Isiatiel ecnbasgéion as

g FRIPECCE R BP fovt ot FBF Bb<) Shd JbiBa byt heating

wei glidiein padmgedaicanet ep1bess sohanslaimskewart tbistain a
sane val ues as ,of the vvater absorbi ng agent (2)

bef d‘iaé:%"ﬁbﬁé’rbi-é‘gFE?FFrQr Stesults of urine resistance

test and extractables for 16 hours in a physjol ogical
saline solution al so showed the sanme val ues as. of the
2Qat er absi&ediergragefarPyep@iore mixing. The water

absor bi ng RO M 4l Nareas AvYatRd HibRe@d gel-like polymer

obtained in Reference Example 2 was pulverized by the similar

roll mill as in Reference Example 2, setting pulverizing

conditions so as to obtain coarser partlcles than in Reference

25 Example 2 and s:.eveci with wire meshes hav1ng mesh openlng‘

sizes of 850 um and 106 pm to obtain irregularly pulverized
powder of a water-absorbing resin (i).

Thus obtained powder of a water-absorbing resin {i) of

100 parts by weight was mixed with 3.53 parts by weight of

30 thesimilarsurfacecrosslinkingagent ae inReference Example

2. The mixture was heated at heating medium temperature of

210°C for 55 minutes to obtain a water-absorbing resin (9).
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same manner as in Exanple 9. Results are shown in
Table 5. 15 [Exanple 11] The sane procedures as in
Exanpl e 10 were repeated except for using fine
particul ate alum num stearate instead of the fine
particul ate silicon dioxide to obtain a water
absor bi ng 20 agent (11). From neasurenent of particle
size distribution of thus obtained a water absorbing
agent (11) , little change was found. Nanely, nass
medi an particle size (D50), |logarithm c standard
devi at i ofRéfeyeraral Rxaangele kD) wei ght of particle

di anet th 50 |
of "t he. vEREr TEHE0, BEhG® BhbnL( SrebBV BT AL PRy Tike BoLymer
Fur bbesained @9URE Se Bénck BRRAMPESI $tqa@qﬁ_1]hﬁz_sﬁl ﬁwby the 5imilar

extraiiablfi for 16 _hours 1in_a 8Iog|cal saI|£
3ol GP o%hbﬁe&eﬁﬁée%ﬁe%%ﬁ § gEtiRg REty¥prizing

absebRlNgi888Ndo (B theboraifl ¥tnoa J&'@ré’@i articles than in
absorbi ng agent (11) was evaluated in the sane manner

as RRECIONERJMATPLE ReBdl $5eved "WfGWIL1rA MeHies Having mesh

[ EXapRhend 2 ized lor T3P 0R RLACEEYNES &5 db%a%am;’lr@gularly
10 were repeated except or using the water absorbing

agepulysylé@dapﬁ@dernoExan@¢@er€ab$@xh%ngc#e&mm \at-er '
@bsor bi ng éfﬁe@%o@@%% ]’gna L %bs%rb&ﬁg P«%ﬁr{] (3) of
t ) 0

wat er sor ing a rom nmeasurenent
parﬂD@Ipastzebﬂlwﬁxgﬁnnwaﬂwmdkeﬁhustbbﬁaﬁhaﬁnaxmanemeight of

abs%&mbl I :ﬁ%er {%az écro h%rbggr)‘%;]g ew%sé,s ngel\gggéﬁéample

mass ian par SP7 Pogari™ Hin'c Standa
devicat i 'Dlﬁ]e n(ls&t)uream\sphes’eedi ektthaltght; wédpantiaiperature of

di a gr ess, than . 150pm sane val ues as_ ,of
ChaTBErL 18R da By aR i oBDoES = iR staameyrRans fsH (10).
1Eurther results of urine reS|stance test and

extractablez for 16 hour ? physi ol ogi cal sali ne
sol uti on ‘&€ 8r§ﬁﬁﬁe§xﬁwg he’ val ues as of the water

absor bi ng, w@lg@fltakﬂﬁr@ﬂ@&@sﬂhxd Y- wdBRtigled by processing
absorbi ng agent (12) was evaluated in the sanme nmann

er
as iHElEFpYe 3¢ Redffirence HBvHSwWt iISKCOFRY & &hgt disodium
[ EX3yHsphle pentahydrate was not added as in Reference Example

20 4.

[Example 1]

The water-absorbing resin (1) obtained in Reference
Example 1 was used as it is as a water absorbing agent (1} -

25 ‘Evaldéfion' results on.lbénfrifuge retention capacity;

absorbency against pressure at 4.8 kPa, extractables for 16
hoursinezphysiologicalsalinesolution,absorbencyagainst
pressure at 1.9 kPa, urine resistance, absorption speed and.
particle size distribution of the water absorbing agent (1)

30 are shown in Tables 2 to 4.

[Example 2]
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The sane procedures as in Exanple 10 were repeated
except for using the water absorbing agent (3)
obtained in Exanple 20 3 instead of the water
absorbing agent (2) obtained in Exanple 2 and fine
particul ate al um num stearate instead of the fine
particulate silicon dioxide, to obtain a water
absorbing agent (13) From neasurenent of particle

size di stpi byd Rn+@f b%%gh@:bﬁfiﬂ?éjw%twtgbséé§958iﬂgsin (2)
agent (13) , little change was found. 25 Namely, mass .
medickdyajard i BefprencedRanrdgal i thedctstandatght of a sodium
devial i1 ERek 206 RET | Ol 2o RALL -
i aarer ek ARG AN s e O P dRortlEb LA Fon wgs mixed
t he hyatsraagdegr lsionghadgemntEed)t lvef oroelininkidige tRUEmReriamine

esul f o uri | Stance .test and extractables for

o Hstedos R ATIIS 5B £ The Moo per i (2)
shovighth st hbt s aned valsttesrcagaef chitwed wat €é0°absor i hgur to obtain
agent ) _before m xing. The water absorbi agent

(157 vachrearoih e mibie (Came Tim ek o POy agent (2)
9. Reslldvalab€ed’8n ShOWRMd mEaRles 2s ihEraspbee 1¥) Results
100 parts b ,meight of the water absorbing a%ent 4)
5 o_%ﬁ?ﬂﬁw h?Eﬁ_ﬁﬁ?@*¥24p.?ﬁﬁﬁRlXﬁp%ﬁ@%ﬁPr Vmﬂﬁ ggprocess
1par téd £ Wt @ quelohisCaB1dt9xhdgnb TEREEChBIEy Fes@sid, 3D water
was added and m xed Sdr blend) to obtain a water
abs FFHRNPAGemIPt4)(2) pPpémingdayapeitnagetopateted estate.
size distribution of thus obtained a water absorbing
agent (14), little change was found. Nanely, 10 nass
medi an parB4agipd esi3de (D50), |ogarithmic standard

devi at | ork‘(f 28 ﬁ%ﬂ?%@cﬁgi%ﬁé’ o?ejtcﬁgtwaquerp—aarkfé.o“tlb%nsq g?sin (3)

di anet er ess Om showe e sane val ues a
1the wleitaineabgor e fepemge Bxaplebdf ¢ pamicsi Ing welightthef ,sodium

. . ; : ' actables f '
| A SR AR RSl LANERacL PRl B TEURRER 188 oo
shoved s$pwengane saltiest asomferitheofasediabsoi bitimglenetriamine

o9 BBl TGS, VAUt ABSOLOLD BB roin (31
9. Relsud tobtarieedshdvbutd wkabkbarbd 20 d@upkel. HpurToo obtain
_21000 gawrattserb%b\ggir Igggoggé#te (V:\ﬁt.erngSn%géPgab%%er ti'ng(g%ent {3)
was evaluated in the same manner as in Example 1. Results
areshowninTables2to4. Byapplyingthespraymixingprocess
of the aqueous solution and the curing process, the water
absbrb;‘.ng agent (3) obtained was in agglomerated state.
75 | | |

[Example 4]

To 100 parts by weight of the water-absorbing resin (4)
obtained in Reference Example 4, 2 parts by weight of water
was mixed by spraying. Thus obtained mixture was cﬁred at

30 60°C for 1 hour to obtain a water absorbing agent (4). The
water absorbing agent (4) was evaluated in the same manner

as in Example 1. Results are shown in Tables 2 to 4. By
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obtained in Exanple 5, 0.3 parts by weight of fine
particul ate nmagnesium stearate (nmade by Kanto
Chemical Co., Inc.) was added and m xed (dry bl end)
to obtain a water absorbing agent 25 (15) From
measur enent of particle size distribution of Thus

obt ai ned a water absorbing agent (15) , little change
was found. Namely, mass median particle size (D50),

[ ogapbi P&t aE aRdarty d8Mh A1 0N E3E s 8BA dRGILERE 1 B ,
wei g%% %f %arti cl e.diparreter rﬁj;%s th_gn 150pm.shO\l/v&%pmCess
t hetBaratey @gbsoabinf afentalér dbsoibithg'a30 iggaaglesprated
bef grgpixi ng. Further, results of urine resistance

test and. extractables for 16 hours in a physiol ogi cal
saline solution also showed the sane val ues as of the

ter ab ' -. 79 agent (5) before m xing. The

%:gter ab %%%l(@geasg]ent (15) was evaluated in the sane
manner aShe 3akeappdeeQurdeadl i Eanaplehbwe rien: dpdd eed except
5 [ Exanpl.es 16 to, 18] The sane praoce es.as in .,

o I G e VLB ELP OB RL BB Tt (s R e ik & Eerence
absgikbinple aanlss ebd) o f CHS)waBbi-akbRed rbAngExasphes: 6 doained
8 instead of the water absorbing agent (2) obtained

in ERaRBFETe1ED %’Eﬁf_%ﬁ’%e a wat'tcéro}iglfsﬂdir 5 i tegefPsorheng agent
180 18)(18)he BERRCH M Yind BQELFEEHULEBEN $1 @dted in the same
particle size distributions of thus obtained a water
absBEPNAE aydt Expmple 1o REGNLUS areeshomamger Fables 2 to 4.
foung bRLaPYnagent - eLe! L TR AL RS 118 e @urs
(D50, apgggr??hm C ‘;t andar%r%%\sfléla}ﬁ% 1:?L?_)S ) and urlrfg
per @aeceldy, wdihghtwatfepazbseteing argeet | s ohbaingd was in
150 f g howed t he sane val ues as of the
cor%?gggﬁl ?%geg gg E%'absor bi ng agents (6) to (8)

1Bbef orem xi ng, respectively. Further, results of urine
resi stan a extractables for 16 hours in a

physi ol ogﬁééﬁgggl ?ﬂe solution of each agent also

showed t Maessame: pabueduassafs Lhe20hpdar 4 espondepgaded except

v o OB LR B e PR IRT S b L pgerence
wer Exsdpdleuat @tktidad BE SASBrAENNSbARSFHihdErasnhe () obtained

R I r hown i n_Tabl . 2 rati . .
zéizuniﬁ zge%@?:gﬂg:_eg]ﬂxa}npleag,etg obga rcl:ogp&?at%é Veﬁasorblng agent

{6). The water absorbing agent (6) was evaluated in the same

manner as in Example 1. Results are shown in Tables 2 to 4.
By applying the water spray mixing process and the curing
.process, the water absorbing agent . (6} obtain_e_d_.was in

25 ° aéglomeréted' state.

[Example 7]
The same procedures as in Example 2 were repeated except
for using the water-absorbing resin (7) obtained in Reference
30 Example 7 instead of the water-absorbing resin {2) obtained
in Reference Example 2, to obtain a water absorbing agent

{7). The water absorbing agent (7) was evaluated in the same
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The sane procedures as in Exanple 10 were repeated

except for using the conparative water absorbing

agents (1) and (2) obtained in Conparative Exanples 1

and 2 instead of the water absorbing agent (2)

obtained in Exanple 2, to obtain a 30 conparative

wat er absorbing agents (6) and (7), respectively.

From neasurements of particle size distributions of

t hu al rat§ ve yat ar. Absar )
and%ﬁﬁ%@: 55‘21%1 i i t?ll% %hange s ?%gn%k%gng%?%ta%l%g 2 to 4.
Nanély appdydngetihenvapart sptay smmr(@%qcetsmanct Hifiec curing

sta r evigtio nd ercent by '

par?)% %I anme eer‘g é:és)]% ?ﬁgﬁrggﬁgma&m.%ea@ﬁ a‘g‘}'é% ned was in
showegdylidne radrel wakoes as of the corresponding 5 a

gvater absor bi ng agents (1) and (2) before m xing,
espectively. Further, results of urine resistance

test and [Eempaet @l es for 16 hours in a physiol ogical
saline solution of each agent al so showed the sane

val ues as 5t S¥HR POGEAREFEmMS A T EMHrar TR TRBPaFed except
absardy aglﬁ@%fe &4%@%5&&% bef o q g7 XbHined in Reference

respectlveé Further, results of urine resistance
r

t estE¥%HPleBr et bR d e § she 1@ trmabsarking Resilel 631 @itained
182l i e motdid R eh6RGR agent etéglﬁhng&éb bémng agent

vaI ues as of the corfesponding onparative water
absof®i ng Tage‘mte(rl)aban@b@zy ébm‘n:j:r é8 hiwesgvaluated in the same

resqsg; Y ar ter r

agent's rke(sl)e aglﬁigt@%r quva ftg\%l]% ﬁgﬁga%ﬁq%éjnles 2 to 4.
as iBy Eapapﬂpheu@ thRe snalties aperashm\mmg ﬁabd:essSand the curing
Furt her f|UI ter noisture absor [

oIt vbe! VALl BNy Ryet SaS abdl Sptadfgd was in
1al SOagg'Z[bmm&SﬂHcECbtd:EEsul ts are shown in Table 5.

[ Exanpl e 191 To 100 parts by weight of the

wat er - absorbing resin (2) obtained in Reference

Exanpl e 2[cénpardisisy mseinglle afi an aqueous 25

sol ution conpri sSi |umd|eth | enetri_am ne

pent aacet Ht® Sﬁﬁ‘ﬁ&ﬁ?&‘: Lf% 8A idh Xﬁmfils‘%zb‘y'%? JisPeated except
aquepys usehytdrNwateexbba6tbihg Q@sﬁ.lna(m bgﬁaﬁﬁeafln Reference
Theaceae 1x‘}laant (Trade Nane: FS-80MO,  Supplier

2hi raxwaple ShiAysradce Hhedwahggrarsogying Ui (2) obtained

inReference Example 2, toobtaina comparativewater absorbing
agent (1). The comparative water absorbing agent (1) was
evaluated in the same manner as in Example 1. Results are
. shown in Tables 2 to 4. By applying the water spray mixiqg
25 .process and ‘the curing process,  the comparative ‘water .

absorbing agent (1) obtained was in agglomerated state.

[Comparative Example 2]
The same procedures as in Example 3 were repeated except
30 forusingthewater-absorbingresin (10) obtained inReference
Example 10 instead of the water-absorbing resin (3) obtained

inReference Example 3, toobtainacomparativewater absorbing
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M zuguchi - Cho, kouga- Gun, Shi ga-Ken, Japan) (anount of
each 30 conponent was adjusted so that sodi um

di et hyl enetri am ne pentaacetate and the 15% by wei ght
aqueous sol ution of extract from plant |eaves of
Theaceae pl ant becane 50 ppmand 0.1% - 81 by weight
relative to the water-absorbing resin (2),
respectively) was m xed by spraying. The resultant

m Xt?_{) V@§ CU.f.ﬁ { p%%gthre thal%%lf?r 3)%0%@1?1 e\H%t % was

absorbi ng ‘agent rticle size str
t huswiitaiteddia wat evare absoeli ag agehzafpby w\as Rtetwlts are

233203% IsoPE?l on- 01‘21gx¥\%1 %’ﬁ‘%’ﬁﬁ%ﬁéﬁ%g% v%‘%r gpray mixing

The areae gl aamtdvvahenaiuradl@edprd?@ﬁhpr theentonbpagetive water

etenti on capacity, . .absor benc ai pst ressure a
b0 AR TP GB0 RPN al P Do R NS I S ot LA GEL PR Talee state.

hour s in a 10 physi ol ogi cal saline solution, urine

resi stance and absorbency agal nst pressure at 4.8 kPa
of the WAt PIFEGH-BENGXaBRERL3L 19) were neasur ed.

Resul ts aff sheuprbBedable a@ in [FREPAE2 2 rel PegBLted except
same_procedures as in Exanple 10 were repeated except

for &y ritgsnzn%d«faetrﬁa: dinstegd ednmpdsi syt it odiafetriamine
()Tr aﬁ@nt tg%@}—é&%sf §§l&99®n n%eog¥a1—hta38g§?%%9tlve water

wei ght ratio n and Si contents
averaiwlﬁ@mg ebenti .. O0TBEprymp4 restticex wet efri @esorbing agent

part &%}u'wgfseevc‘a dact%g) drlpgﬁ% %I e.trgalqu%é%'a% fn\g%{ o l%oJf Results

absot bl ng agen e sizedistri
t husarelshawnein & avdesr 2 a:bsmr g feegentf 10260 twasftée moisture

same_,as_of. the vvater a r bi nt 10 Furt he

he sttt A LR B0 GREN A Rhoul 1 ke 5.

_ 1$arre?p}falm:atg ’alze tthewapEE%/ m&lg&@lgtpmg:eﬂg&mdi the(l®)ing process,
Results are s I abl e

pr ocBifar CUREE At Y8, RBFE a}eswé%n&e@%%?%d(iﬁc%kﬁaw%f was in
usi nggdhemabd ers alys@eli ng resin (3) obtained in

Reference Exanple 3 instead of the water-absorbing
resin (2) obtained 30 in Reference Exanple 2, to

obtain a yehffabseidirramagent; (21) . Particle size
d| stribution of t hus obtalned a water
The same procedures as in Example 3 were repeated except

for using water instead of the sodium diethylenetriamine
pentaacetate aqueous solution, to obtain a comparative water
absorbing agent (4). The comparative water absorbing agent
(4) was evaluated in the same manner as in Example 1. Results
25 - are shown in Tables 2 'to-é-. I'E‘u'rther,‘ fluidity after moisture
absorption was evaluated. Results are shown in Table 5. By
applyingthewater spraymixing process andthe curingprocess,
the comparative water absorbing agent (4) obtained_was in
agglomelated state.
30
[Comparative Example 5]

The same procedures as in Example 4 were repeated except
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absor bi ng agent (21) was the sane as of the water
absorbing 82 agent (12) . Further, the water
absorbi ng agent (21) was evaluated in the sane manner
as the water absorbing agent (19) Results are shown
in Table 6. 5 [Exanpl e 22] The sane procedures as in
Exanpl e 12 were repeated except for using
zinc/silicon conposite hydrated oxi de (Trade Nane:

Q;é &%Ow {;@peaﬂyor-gl %nrg%?oj%g?lf) gbta‘ﬁ'ﬁ'egritn RT:ference

ratlo ol n and contents average part
si zBxa@p36pi) lmeteﬁstOé:'abIh@ﬁvaMerrreapam:b@ulgaI@sm I(|4d opbtained

dIOX tal sorbin

par it Tee e g BB th o oBPe P el E s Bcon apsorbing
abscalgblnn:Lg(agentTk(é’ZZjomms:aﬁ;heesaaEeaSabﬁothEngV\agent (5) .was
bsor bi.ng, agen 12). Further, the, er absar bi

Qo35 Sath oA (RAMEIMPRNE Res S ot IHATHOR s t Rgsults ‘are
wat %howh51ﬂbwlm9’lg agent @y%ppﬂyﬁu@t@@mtﬁiowmg mixing

Tabl e 6. FurtherJC results of deodori zat| on tests
t he PXOGRBAr 1Y e “Rat &7 BYori 3 Hhen Ee(ef)owa(%ve water

ar e 3WMbingodgkher (5n Jebd i A [l@%wl%n%%)at& state.

eval uat e an abSorbing substrate performarice of the
wat er absorbi ng agent (2) obtained in Exanple 2, an

bsor bi ng g SHRskrate for evaluation (1) was prepared
gCCOde ng to ?2 ?rethod (j) for evaluation of an

absor bi n§osb8tnaatte Y yeirdhdr afiridee deseri dedorpve agant (1)

TSRl MRS 8 ) LTy B SR scutave
[ Exaaﬁpinemlﬁmsm;arﬁqe 80adhby same otivgeitaleSoas Ine. ) was added
e ol BB SR Pl B PRAE fere 0.
1Exarlspfceus i3z suncerdéntt oofi8phmsiedd afi zehediwteibut188 of thus
bSO 2080k (e AP 294,90 AGL vas sound
r espegid Mgl Massmabitiah lp@ritﬁesaIin&eomStE)V\,etLogammhmofstandard
thusde(:)xpat.aaélnoend (57) and percent by weight of particle diameter
less than 150um showed the same values as of the water absorbing
20 agent (1) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline
solution also showed the same values as of the water absorbing
agent (1) before mixing. Centrifuge rétention capacity,
absorbency aga:s.nst pressure at 1.9 kPa, extractables for 16
25 'hours in a phys:LologJ_cal saline solutlon, urine res:Lstance,.
absorption speed, absorbency against pressure at 4.8 kPa and

fluidity after moisture absorption of the water absorbing

agent (9) were measured. Results are shown in Table 5.
30 (Example 10]

To 100 parts by weight of the water absorbing agent (2}
obtained in Example 2, 0.3 part by weight of fine particulate
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absorbing articles (2) to (5 are shown in Table 7. 5
[ Conparative Exanples 8 to 12] The sane procedures as
in Exanpl e 23 were repeated except for using the
conparative water absorbing agents (3) to (7)

obtai ned in Conparative Exanples 3 to 7 instead of the
wat er 10 absorbing agent (2) used in Exanple 23 to
obtai n absorbing substrates for conparative

evabuat LOR dibxild® (Bradel@SReCtively1 B¥al abiPhge particle
results on rewet anmounts of thus obtained absor%lng

subsirates ther PESRpEY #aTFd cdeal Ldnmbn mape by [bpponerosil
ar ecﬁ[‘?%d.g IQQ'&dJed hﬁé’%ﬂ% %]r Tﬁlénépocga %ﬁat%rin a water

acrylic acid aqueous so mononer .. concentration
209%pbsarbgnoaf agent: - (B hy| sl seesylremedd weis pR20ticle size
4 Saﬁpé% paPi Bk LR (Jébecaacfr{e%fqas 1L gx‘i&so%‘intghsgent (10),
resuftant réaction solution was charged 1nto a:

st ailhteds caele wnayfowsed NamBe{ermence rieddepl pattisbe size

Tho (BEA) ol BRESETURI Y Sy carforeReal b AL e dargroent by

manpeighs ¢h gAafdreacei fxatet eeks vaSn di Ppad shit@d?2bhe same
a. water bath Et 20C, and nitrogen gas was_| ntroduced

Chr SAGHESLAE PRk OIF & GEPEROLE0r efoVE APbsBPyeds mixing.

1OXY §eRthBrl heesSPEIGONr i W F&s Bidizld Re SteARar aktEgctables
of the reaction solution at 20C. After that, nitrogen

gas fREs1 P iawudada Awsd HReigpperakinr st also showed

reaghr saAR0vKeM s @ a¥SthA% {faMa3Q I8 riPRYENLE (2) before

side. Then, 20.0g of a 10% by wei ght _

2, 2mizipli. s (Phawiedenoph paniaiad s agar odif lorpdes vaiiedied in the

sol ytian fs 9 [ [ i

aquiene et g g Bl e S K S s L ar e o
1hydrogen peroxi de aqueous solution as polynerization

initiator added; while stirring the reaction
solution[%ﬁgﬁgﬁgggg ic stirrer, to start

pol ymer i Zak samaapootedurenas énl Bt BY0 wepeatepgpted except

oLl BOCK P LR LLOTLL NS, BALLRIL BULLEEE Blethiey e oo
shovEcheppakt i enpetaktilécon dioxide to obtain a water absorbing
20 agent (11). From measurement of particle size distribution
of thus obtained a water absorbing agent {(11), little change

was found. Namely, mass median particle siz_e {50},
logarithmic standard deviation (3{) and perce.nt by weight

of particle diameter-less than 150pm showed the same values

25 &s of the watér absorbing agent’ (2) before mixing. Further,
results of urine resistance test and extractables for 16 hours
in a physiological saline solution also showed the same values
as of the water absorbing agent (2) before mixing. The water
absorbing agent (11) was evaluated in the same manner as in

30 Example 9. Results are shown in Table 5.

[Example 12]
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of 60C after 12 mnutes fromthe start of the

pol yneri zation. A hydrated gel-1ike polynmer was taken
out after 100 m nutes fromthe start of the

pol yneri zation. Thus obtained hydrated 10 gel -1i ke

pol yner was cut off into about 5cm square pieces wth
scissors, which were fed into the sane neat chopper as
used in Reference Exanple 1 at constant rate, together

W th 7488 @far edyumed Qgtln%rdﬂﬁehyﬁjﬁeﬁé%méxcept

solutlon al so being fed at constant rate, to crush
andIPBtS Rt FaEeTsRReRIREIY suRDEt bhesipflainethan Example

cr ushedigely gk sgha;ged: E'bgm:f)gﬁg ageat Pﬂogﬁgélﬁ@a 1r1l Example

mai ntai ned i n at nosphere at ~abott “/0C unti
di d2ndtc Prgrdat @ Waeteﬁrcébéor}em algenthel 20ddi Elrom Ieeasarement

fpheael phthalgin & Caigﬁnmlo%mgf béxggylo%%aﬁg%gnpa} water

pul ver|2|ng in the sane raNner as | erence’kE
1, abst)uthhgragﬁrassmfZDf,:altmtdﬂebghmcakvasi Boasd Wi mlamm.ayh mass

opepi with of 7 d 15Qpm.and, to ,obtai.n ‘

ont BpR8a8 B el 1L P uBeRT, g s PR PegBrdpi adviation

?ulwétbzeddspapeenﬁhhyr&é}@&t<ﬁf@ﬁ&th&ne0agam9tyr legs than
mass_nedi an particle size and perce

ot GHPHBTS RS (s BRBE LA RIS 18 Qpent 9 Lo bRDsE aY agent

10vat €83 absfyhd AYxLegl N KubtH, akdnd oy 61 shawe ddk ilabiee test

1. hbxt to 100 parts_ by melght of the water-absorbjng

resPRY SRhdECteD eshitamett ™us pit t3 BYYaEPLPELeRL a5aline

sura¢Qtiehassdd Bhbﬂgdaﬂ%néarﬁ@eﬁl§éé 3G @f tgeava[i?éx_t aB)ﬁorblng
wei ght of 30 propyl eneglycol, O. part

et hpFBREGL JL AefafieyBigynat hé“rhe @agelpazrbts él\n@. @mm@fm was

1, 4-Ruhandieal sandne. gameﬁ%&rﬁle@y \é'ehghéxé)fﬁdil@tfﬁr ‘ﬁ%%ﬁflts are

m xed. The miXture was § treate at 195C o
Lheasheynndd dabtemperature for 60 minutes to obtain

wat er - absorbing resin (12). Thus obtai ned

wat er - absorbing resin (12) was used as it is as a

wat er abé@mbﬂ@@eagéﬂt (23), which was evaluated 5 in

L1, Sa R0 B BRI Lo BRSHLY B 05 S LB copt
t he fwat Eslabsbmé)IWIg:eagabBo(:BBmg agent (3) obta;ned in Examplé
20 3 instead of the water absorbing agent (2) obtained in Example
2 and fine particulate aluminum stearate instead of the fine
particulatesilicondioxide, toobtainawater absorbingagent
{(13}. Frommeasurement of particle size distribution of thus
obtalnedawater absorblng agent (13) ; little chanée was found.
25 'Namely, mass median particle size (D50}, logarlthmlc standard
deviation (&) and percent by weight of particle diameter
less than 150um showed the same values as of thewater absorbing
agent {3) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline
30 solution also showed the same values as of the water absorbing
agent (3) before mixing. The water absorbing agent (13) was

evaluated in the same manner as in Example 9. Results are
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10 obtained in Exanple 28, 0.1 part by weight of fine
particulate calciumstearate (nmade by NOF Corp.) was
added and m xed (dry blend) to obtain a water
absorbing agent (24) . From neasurenent of particle
size distribution of thus obtained a water absorbing
agent (24), little change was found. Nanely, 15 nass
medi an (D50), logarithm c. standard deviation (5 C

andy, per genty by i ght of particle dianeter |ess than
150m showed the sanme val ues as of the water absorbing

agent (23) before mxing. Further, results of urine

resi star t extractables for 16 hours in a
physi ol gg%%ggq%is?aﬁ?ﬂe solution 20 al so showed the sane

val ues &% 00 0tiertvatbgr vabgbt hifhghagertter GB3prbéfigragent (4)
m xi.ng., The, er absor bj agent (23), wa eval uat ed

51 1 G G A T 1 1) LB E o R b s T Ve PahgLate
i n shable>rbdidgid BXamleNan®l AR oY al 218 )ewabsideidgnd mixed

substrate performance of the water absorbi n%%agfn‘{
(2309 BbtHiTet it BRIfdiNe 2282tex 4BSEFBLRY 28ERSst Fhtl: From

f oMl Mad N b pavRE cPEEPS & AAGARIAGNT 85 1lus obtained
method (j) for evaluation of the absorbing substrate

30 perter ArAeEPine ageasulld neidit mwianoefaefoynd. Namely,
107 MASS ABA1abeNGE- AIDUO ALLET (6661 968hk9BNnEES Wilahdara

are shown in Ta able 1 Mass I\/Edi'an Rat
of denialridbsOYdi mpdCREysamtti blyeveiReti of Podwlercle diameter

ot bt S RSB llord LA 1R 2l ihp Pap e aysprbing
powaigeni 4} ) Refferencie Mvt.er FAbsbebhj mgsdbt 860 ukifie resistance
Exaple 2 83k, ouIELs (), RBNES&NS S0 L8, -2B28LRLAY saline
15 solution also showed the same values as of the water absorbing
-agent (4) before mixing. Thé water absdrbing ageht (14) was -

evaluated in the same manner as in Example 9. Results are

shown in Table 5.

20 [Example 15]

To 100 parts by weight of the water absorbing agent (5)
obtained in Example 5, 0.3 parts by weight of fine particulate
magnesium stearate (made by Kanto Chemical Co., Inc.} was
édde_d and mixed (dryblend), to obtainawater absorbing agent

25 (15). From measurement. of particle size distribution of Thus
obtained awater absorbingagent (15), littlechangewas found.
Namely, mass median particle size (D50), logarithmic standard
deviation (587) and percent by weight of particle diameter
less than 150um showed the same values as of the water absorbing

30 agent (5) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline

solution also showed the same values as of the water absorbing
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Exanpl e 3 resin powder (c) Reference \Water- Absorbing
48 310 1.5 Exanple 4 resin powder (d) Reference

Wat er - Absorbing 52 355 1.7 Exanple 5 resin powder (e)
Ref erence Wt er- Absorbi ng Exanple 6 resin powder (f)
50 310 1.4 Reference Water-Absorbing 46 225 1.5
Exanple 7 resin powder (g) Reference Water-Absorbing
57 230 1 6 Exanple 8 resin powder (h) Reference

zgge ence ter égéor% %958§§gg9Bsggﬂéﬁéﬁgpgq%%ﬁﬁégﬁé) vas

poweaa lijakeRef or eine esanit eraniiyrsoEs ny BRaB®BEe 0.5 Results are
Exagg%galé r%gbﬂepgmder (k) Exanple 28 Wat er - Absor bi ng
8 )

resin powder (1) EX. :Exanple, Conp.EX

:Con'par ative Exanpl e WA : Vater absor bi ng agent,

. rat absor bi ng agent, CRC :
\‘i%ntrl fug[gxﬁg"g’gﬁﬁ gtg ty, AAP : Absor bency Agai nst

Pr essur e Thebs &itle pkbyed@réb HsQﬂNENaM:i\la Norverd ré\bé\éﬂ\édlaxcept
W'i_ 4 00000000000 01]j roC ~ '

u

1
FH RSHORE t%*@ﬁﬁq\uaésorplngmmv*fs N& RPd 8 Ogtéi'ned in

-1 a1 MO & B Nisdeédd of the water absorbing agent (2)

10

15

20

25

30

obtained in Example 2 to obtain a water absorbing agents (16}
to (18), respectively. From measurementé of particle size
distributions of thus obtained a water absorbing agents (16)
to (18), little change was found in any agent. Namely, mass
median particle size (D50), logarithmic standard deviation
(87) and percent by weilght of particle diameter less than
150pm of each agent showed the same values as of the
correépondingéwaterébsorbing agénts {6) to {8) before mixing,'-
respectively. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
of each agent also showed the same values as of the
corresponding awater absorbingagent (6) to (8) beforemixing,
respectively. The water absorbing agents (16} to (18)' were
evaluated in the same manner as in Example 9. Results are

shown in Table 5,

[Comparative Examples 6 and 7]

The same procedures as in Example 10 were repeated except
for using the comparative water absorbing agents (1) and (2)
obtained in Comparative Examples 1 and 2 instead of the water
absorbing agent (2) obtained in Example 2, to obtain a
comparative water absorbing agents (6} and (7), respectively.
From measurements of particle size distributions of thus

obtained comparative water absorbing agents (6) and (7),
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!T\\I/I%gé 9%9&9&%&' rgé\%\ll'gcg (X) ancp ‘]2) bgfglrél 'mixing,
respectively. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
of each agent also showed the same wvalues as of the
corresponding a comparative water absorbing agent (1) and
{2) before mixing, respectively:. Further, results of urine
resistance test and extractables for 16 hours in a
ph)}sioiogical saline solution of each agent also showed the
same values as of the corresponding a comparative watex
absorbing agent (1) and (2) beforemixing, respectively. The
comparative water absorbing agents (6) and (7) were evaluated
in the same manner as in Example 9. Results are shown in Table v
5.

Further, fluidity after moisture absorption of the
comparative water absorbing agents (3) and. (4) were also

measured. Results are shown in Table 5.

[Example 19]

To 100 parts by welght of the watexr~ absorbing resin (2)
obtalned 1n Reference Example 2, 2parts by welght of an aqueous
solutlon comprlslng sodlum dlethylenetrlamlne pentaacetate
aqueous solutionanda 15% byweight aqueous solutionof extract
from plant leaves of Theaceae plant (Trade Name: FS-80MO,
Supplier: Shiraimatu ShinyakuCo., Ltd., Address: 37-1 Ugawa,
Mizuguchi-Cho, kouga-Gun, Shiga-Ken, Japan) (amount ef each
component was adjusted so that sodium diethylenetriamihe
pentaacetate and the 15% by weight agueous solution of extract

from plant leaves of Theaceae plant became 50 ppm and 0.1%
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NNMmul Wr mNNMc NNNoaa'~ Ab~aaaa
aaaaoaoaoaORarol0 33 5s33S33UUUS3

U B) FofgRe n1dt W&« NeheMgardt pdoMibhg Fieaihl (2),
aMavaNNw ~XXXXXXXO0OX0XO0 (g

r o XSRseHA iR W wwesiiixed Bwspraysng. w The 8’-@5@5@% @Xture

RS 4TEAL B0 RABHEC! & SR BEINN 6 SShRR0RTHDSIALRE agent

ng agent - (pm Deviation
absOrDi ngPageatlexaipeedist1ib37Bo0. @9 thusadtained a water

SEDSGL 19 RO e TBh 2 Bhe Fnd 6% Example 10 uherein

the 15% by welght aqueous solution of extract jfrom plant
leaves of Theaceae plant was not added. Further, centrifuge
retention capacity,. absorbency against pressure at 1.9 kPa,
deodorization test, extractables for 16 hours in a
10 physiological saline solution, urine resistance and
absorbency against pressure at 4.8 kPa of the watexr absorbing

agent (19) were measured. Results are shown in Table 6.

[Example 20]

15 The same procedures as in Example 10 were repeated except
for using zihc and siiicon comp'osit'e i’lydrated oxide (Tfade
Name: CERATIOX SZ2-100, made by Titan Kogyo K.K., weight ratio
of Zn and Si contents: 82/18, average particle size: 0.36um)
instead of fine particulate silicon didxide, to obtain awater

20 absorbing agent (20). Particle size distribution of thus
obtained a water absorbing agent (20) was the same as of the
water absorbing agent {10). Further, the water absorbing
agent (20) was evaluated in the same manner as the water
absorbing agent- (19).. Results are shown in Table 6.

25 |

[Example 21]

The same procedures as in Example 10 were repeated except
for using the water-absorbing resin (3) obtained in Ref.erence
Example 3 instead of the water—absorbing resin (2) obtained

30 in Reference Example 2, to obtain a water absorbing agent
(21). Particle size distribution of thus obtained a water-

absorbing agent (21) was the same as of the water absorbing
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Wat er absorbi ng agent Exanple 3 372 0.367 (3) Water
absor bi ng agent Exanple 4 (4) 321 0.322 Water
absor bi ng agent Exanple 5 367 0.281 (5) Water
absor bi ng agent Exanple 6 335 0.298 (6) Water
absor bi ng agent Exanple 7 238 0.201 (7) Water
absor bi ng agent Exanple 8 (8) 245 0. 241 Conparative
Conparative Water 369 0.423 Exanple 1 Absorbing Agent

(1) a@@mar(atzi)ve @amaaéai;l vBeExamphe apsWibehgahgenki N21) was
gent 308 é nparative Conparative Exaqple 3

mat§W' Fﬁlﬁ& 5 EnFa@?Gmﬂn%?{ ag SyhedipiRatdRe bing agent

Conparpt.i VRe YAl €5 absosihbhg AYefprR816 0. 361 Exanple 4

(4) Conparative Conparative Exanple 5 Water

absor bi ng agent 326 0.333 (5) Water absorbi ng agent
Exanpl e 2§:3fp1@ 353
The same procedures as in Example 1é were repeated except
for using zinc/silicon composite hydrated oxide (Trade Name:
CERATIOX 572~-100, made by Titan Kogyo K.K., weight ratio of
Zn and Si contents: 82/18, average particle size: 0.36um)
10 instead of fine particulate silicon dioxide to obtain a water
absorbing agent (22). Particle size distribution of thus
obtained a water absorbing agent (22) was the same as of the
water absorbing agent (12). Further, the water absorbing
agent (22) was evaluated in the same manner as the water
i5 absorbipg agent (19). Results are shown in Table 6.
- .Further, -results of deodorization tests of‘ the
comparative water absorbing agents (3} and (4) are shown

together in Table 6.

20 [Example 23]

To evaluate an absorbing substrate performance of the
water absorbing agent (2) obtained in Example 2, an absorbing
substrate for evaluation (1) was prepared according to the
method (j) for ewvaluation ‘of_ an absorbing substrate

257 éerfdrmance described above, to measure rewet amount after -
10 min. and rewet amount after deterioration. Results are

shown in Téble 7.

[Examples 24 to 27]
30 The same procedures as in Example 23 were repeated except
for using the water absorbing agents (13) and (16) to (18)
obtained in Examples 13 and 16 to 18 instead of the water
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substrates for evaluation (2) to (5), respectively.

Evaluatlon results on rewet amounts of thus obtdined -

absorblng artlcles {2) to (5) are shown in Table 7.

[Comparative Examples 8 to 12]

The same procedures as in Example 23 were repeated except
for using the comparative water absorbing agents (3) to (7)
obtained in Comparative Examples 3 to 7 instead of the water
absorbing agent (2) used in Example 23 to obtain absorﬁing
substrates. for comparative evaluation (1) to (5),
respectively.

Evaluation results on rewet amounts of thus obtained
absorbing substrates for comparative evaluation (1) to (3)

are shown-in Table 7.

[Example 28]

To 1,500g of an acrylic acid agueous solution (monomer
concentration 20%), 3.1g of N, N’ -methylenebisacrylamide was
dissolved to prepare a reaction solution, and the resultant
reaction solution was charged into a stainless steel tray
used in Reference Example 1, so that thickness of the reaction
solutionbecame 17mm. The stainless steel tray, after sealed
in the same manner as. in Reference Example 1, was dlpped into
a.water bath at 20°C andlnltrogen gas was 1ntroduced'through
the reaction solution to remove dissolved oxygen in the
solution, while adjusting temperature of the reaction
solution at 20°C., After that, nitrogen gas was introduced
into the upper space of the reactor, and kept exhausting from
the opposite side. Then, 20.0g of a 10% by weight
2,2’ -azobis (2-amidinopropane)dihydrochloride agueous

solution, 18.0g of a 1% by weight L-ascorbic acid agqueous
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olution as polymerization initiators were added; while
stirringthe:eaqtiqnsolutionwithmagneticstirrer,tostart
poiyﬁerization about 1 minute later.' By repeating cdoling
and heating from the bottom surface of the bath durxing the
polymerizationreaction, the solution showedpeak temperature
of 60°C after 12 minutes from the start of the polymerization.
A hydrated gel-like polymer was taken out after 100 minutes
fromthe start of the polymerization. Thus obtained hydrated
gel-like polymer was cut off into about Scm‘équare pieces
with scissors, which were fed into the same meat chopper as
used in Reference Example 1 at constant rate, together with
749g of a 40% by weight sodium hydroxide aqueous solution,
also being fed at constant rate, to crush and post-neutralize
the gel simultaneously. The crushed gel discharged from the
méat'; chopper was maintained in atmésphere- at about 70°C until -
the gel did not indicate red color even by the addition of
a phenolphthalein indicator, followed by drying and
pulverizing in the same manner as in Reference Example 1,
further classificationbymetal sieves with mesh opening size
with of 710 ym and 150um and to obtain a water-absorbing resin
powder (1) with irregularly pulverized shape. Centrifuge

retention capacity (CRC), mass median particle size (D50)

and percent by weight of particle:s less than 150pm  (%). of_

the wa"ce.r'?absor'b,'i‘ng resin (‘1) bbtained'aré’ shown in Table -
1.

Next, to 100 parts by weight of the water-absorbing resin
powder (1) obtained, 3.53 parts by weight of a surface
crosslinking agent consisting of 0.5 part by weight of
propyleneglycel, 0.03 part by weight of ethyleneglycol
glycidylether, 0.3 part by weight of 1,4-butandiol and 2.7

parts by weight of water were mixed. The mixture was heat
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it 'is as a water absorbing agent (23) p whlch was evaluated

in the same manner as in Examplé 1. Results are shown inTables
2 to 4.

[Example 29] _

To 100 parts by weight of the water absorbing agent (23}
obtained in Example 28, 0.1 part by weight of fine particulate
calcium stearate (made by NOF Corp.) was added and mixed (dry
blend) to obtain a water absorbing agent (24). From
measurement of particle size distribution of thus obtained
awater absorbingagent (24), littlechangewas found. Namely,
mass median (D50), logarlthmlc standard deviation {d5{) and
percent by weight of particle diameter less than lSOpm showed
the same values as of the water absorbing agent (23) before
mixing. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
also showed the same values as of the water absorbing agent
(23} before mixing. The water absorbing agent (23) was
evaluated in the same manner as in Example 9. Results are

shown in Tabie 5,

[Example. 30)

To evaluate absorbing substrate performance of thewater
absorbing agent (23) obtained in Example 28, an absorbing
substrate for evaluation (6) was prepared according' to the
method (j) for evaluation of the absorbing substrate
performance, to measure rewet amount after 10 minutes and

rewet amount after deterioration. Results are shown in Table
7.
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Reference Water-Absorbing

Example 1 resin powder ' {(a) 12 370 1.3

Reference Water~Absorbing

Exarmple 2 resin powder (b} 45 360 1.3

Reference Water-Absorbing

Example 3 resin powder {(c) 57 360 1.8

Reference Water-Absorbing -

Example 4 resin powder (d) 48 310 .5

Reference Water-Absorbing

Example 5 | resin powder (e} 52 353 1.7

Reference Water-aAbsorbing

Example & resin powder (f) 50 310 +-4

Reference Water-Absorbing

Example 7 resin powder {g} 46 223 1.5

Reference Water-Absorbing

Example 8 resin powder (h) 57 230 1.6

Reference Water-Absorbing

Example 9 resin powder (i} 45 350 5:0

Reference Water-Absorbing )

Example 10 | resin powder (i) 56 495 0.5

Reference Water-Absorbing

Example 11 | resin powder (k) 32 335 1.5

Water-Absorbing
Example 28 resin powder (1) 48 370 0.5

EX. :Example, Comp.EX. :Comparative Example, WA :Watexr absorbing agent,
Comp. WA :Comparative Water absorbing agent,

CRC : Centrifuge Retention Capacity, AAP :Absorbency Against Pressure.
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Table 3
- . mass medisn part'iél'e.size Logarithmic . Standard
Water absorbing agent | - . D )
! - D50 (um) Deviation {oil)
Water absorbing agent Ll
Example 1 373 0.397
(1}
Water absorbing agent )
Example 2 373 ¢.369
(2}
Water absorbing agent
Example 3 : 372 0.3867
(3}
Water absorbing agent
Example 4 321 0.322
{4}
Water absorbing agent
Example 5 367 0.281
{5)
Water absorbing agent
Example © (6) 335 0.298
Water absorbing agent :
Example 7 238 0.201
. £
. Water absorbing agent ) .
Example B . 245 0.241 °
il ' {8}
Comparative | Comparative Water
369 0.423
Example 1 Absorbing Agent (1)
] . Comparative
Comparative
Water absorbing agent 508 0.367
Example 2
(2)
Comparative
Comparative
Water absorbing agent 376 0.371
Example 3
{3}
Comparative
Comparative
Water absorbing agent 381 0.361
Example 4 )
: Comparative
Comparative .
Water absorbing agent 326 0.333
Example 5
. {3) X
Water absorbing agent
Example 28 (23) 9 a9 375 0.343
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Table 6

A particul ate water absorbing agent of the present 10
invention is, as shown in Table 5, superior in
absorption speed and fluidity after noisture
absorption, and shows high deodorization performance
by addi ng a deodorant, if necessary, as separately
shown in Table 6. A particul ate water absorbi ng agent
of the present -15 invention provides, as shown in
Tabl e 7, absorbing articles égbsorbing substrates in
Tabl e 7) having small rewet agount for any ki ndof

I| w d. Fyrther particulatg wat er absorbing agent
ofnti prdsent | nvent|i on doasmnot bring about | eak-out
of“ﬂ+nb“geh4p¢;tmclg< brogianaabsorblng substrate, and
t h@rgly <20 piov|.des ebsorblwgoartlcles (di apers)
hagfﬁgﬁgtable’awd hi gh per ognance irrespective of
buaugco +rA—urine—congostttons,, (i ndividual difference,
sépso MVarilat{on, dand gfhe{lfke) and tine in use. 25
| gty ﬁl al} Apph | cabj i Ly| A yefer - absor bing resin

ot di hedzgctord ﬁb{tc t'he ” present invention has well
cwﬁ\rgplgl ed specifi part|cle Size distribution and
tpertor—stapt-tH-tyragatn ir kne, and exerts effect

n pgroyide an apsofbgng substrate having very
r~gdbsorp) rg ﬁe'ﬁprnﬁnce in conmparison with a
at {absot prng“subsyrate, when used for an
sybstrafe [such ag & diaper. - 94 C ains:
utfate—v r—apsof bieng agent conprising a

r bilng jre obt ai 1 & by crosslinking

b g | QF gn$ag §rat ed monomer cont ai ni ng
pugd and/ a H sal@ t hereof and said water
agent jsatisfies thed following (a) to (d):

f uge ret onjcapagity (CRC) of the water
agent {in physi oljogi cal saline solution

N& | Earige hpt3 favdwr ot han 32 g/ g; 10 (b) nmass
icllelsiz D50) cf‘%he wat er absor bi ng

0 _iin_tihe hgelof {200 to 400 pm
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2.7
8
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2.6
2.
4
4
WA :Wate

Result of
Deodoxi-
zation
Test .

Absorbency
33
30
29
29
33
34

Against
Pressure
‘l at 1:9%Pa

(g/q)

:Comparative Example,

5

13
3

35

4

Centrifuge
Retention
Capacity
{g/q)
33

Comp . EX.

Water
absorbing -
agent
Comp.WA (3)
Comp.WA {4)

Ex. 19 | WA (19)
Ex. 20 | WA (20)
Ex. 21 | WA (21)
Ex. 22 | WA (22)
4
:Example,

Comp.
Ex. 3
Conmp.
Ex.
EX.




(c)

ratio of particles of the water absorbing agent
havi ng di aneter of smaller than 150 pm being in the

range of O

to 15%
absor bi ng agent for one

to 2% by wei ght;
extractabl es of the water absorbing agent
deterioration expressed by the following fornmula of 0O
by wei ght and extractabl es of the water

in deterioration test
liquid of 0.1 to 30% by wei ght,

hour

and 15 (d) i

ncr eased
by

wherein the
deterioration test solution nmeans a physi ol ogi ca

sal ine solution containing 0.05% by wei ght of

L-ascorbi c aci d.
deterioration (% by wei ght)

in deterioration test

wherei n I ncreased extractabl es by

20

extractabl es for one hour
liquid (%by weight) -

extractabl es for one hour in a physiol ogical saline
25 setyt+oep—{Yoby—wei-ght—anrd—Further—pherern—the
| ogariglhm c standard| deyi ati pn of| particle|size d
di s rp&ution f tihe Wat er absorbipg agent i$ in [thg2
range gf O} 20|{to |0.4p. 2. A partictul ate wat¢r "
abs Lb‘?g ng pgemt conprising aj 30 wateryabsofbing|resin
obt afinéd bl "t o84 I"nkithg pol.ymevi ratiop ‘of jar” | v
unsagiutlat ed mpnomer fontai ni hg an|aci d{group and/or ja
sal t utfter epf and jsai f ter absorbing agent {sati $fi €
[ - . .
the|zf¥l lopwng (&) tp (¢) and (e)] (a)|centnifuge 2
retefitPlon capacityy (CRC) of t{he water |- 95! absqrhbijmy
agent iln aj physi ol og| call sal{ne s¢luti ¢n beiing iR ther
range npt ljower than|{32 gig; (b) nags nedi an [0}
c:£ . o
par fjisctle sitze|(D50) pf the water aQ§orb|pg agent -l
bei ng & <t he® riarige “of 200 2 0[400 pmS5{(c3 ratto {of |
par tliechles havilng di apet er of |smal ller than 350 prp N
bei nG £h the rjlange ot O|to 2% by uei ght}; and (e). B
i ncri&a8ked tatilo of ektractablles off thelwater ' =
absqrbi gy 'ggrm bye deterji ofatli o exptegsed hy Eheg =
fol Ii@wi ey rirdul ol &1 |t o4 {tideg, &nd ekt rlackallses
[y} [ 14} . T L] ) [} . G [
of tlhe wat ¢k lﬂ aq§or5Lrg agentgfcr ane heur| i & 2 |0
det €k opat if gn {tiesh | i guild Bf | 041t 0a30% Hy wetightd |&
wher|d ni% h¢Hddtier [%r ati qit Eest Sollgtfone % (g4 |4 |
212 18 |8 |8 |4 188 |88 |88 |82 |22 |2 |u
' 2 o o 2 o ] g‘g 8w WA g m & =i
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observed on nonwoven fabric as gel on skin.



means a physi ol ogi cal saline solution containing 0.05%
by weight of L-ascorbic acid. wherein 15 Increased
rati o of extractables by deterioration = extractables
for one hour in deterioration test liquid (% by

wei ght)/extractabl es for one hour in a physiologica
saline solution (% by weight) and further wherein the

| ogarithmc_standard deviation of 20 particle size
di stri b i BRATbFCtit iardbeababsornnagedent sofn theheresent

ranggveht fordalsd Qs48novh 1A PaLLLSU actcg 4\"656".5&311 gontrolled

absor bi ng_ agent conprising a water-absofbing resin
obt R*REHCY Crrsshilaki ales pattyiar czaecohy, ot iaple difference

unS@é@&@éﬁ%Q@QQH@%f&Q& ai i Eﬂg@%oi‘gbgcgio%%lgggj osroﬂJtlons

25 salt thereof said water a ent safi sfi
X hecot & oy ar(Ch)iOtcoc@nt}alr(iI)g aﬁdas(cg))rbl@;lca:éntamd utgeereby

[ SHERE C ERIOE il Bk eVnghlE) on BRPRECTRV T IeE Gipes in

of wupinéowepmphaht3ang/ g;{i3Qitvhiuanss diFdeaanparti deasonal
size_ (D5 of th ter, bsorbi ng agent being in the
r an‘é%éﬁ?g%%’ t%ncid)(l)@ep%l’ieg) angy té‘J%Sf 9Bal‘lfsiacl es havi ng
di anet eraopakbecubies wabspr BbBErageyt agbnsalel ehd g sent

150, pm bejn n the range of 0 to 2% by weight; -
Gyt 5%??5&?%&%5 Bt EdPelahb8oP bi FEPREEPE Fpralgprption

houggeba afhcpb)lﬁi@i Ia%leﬁ%imfeoh%beﬁtbsmgadd‘shB@s high
range of .1 to 10% by WBI ggpa sor benc

aga ﬁ@f*%%é%%h%parfaraalk% msadzm@« dosapt, tifnecessary,

absgkbglhs ki &1 Phyisd@l o Gal,1Salgi ne sol ution bei ng not
| ower th%?} 21 glpg V\,hergil n th% Isogarl thm c standard

devi ati of BRrparulete whker dbsorbbuti sgeot wife hbmt epresent
EDSSROLNON S0 ] LOSAR0T kel 3 8, lng cscres.
any (abaerbing|sibasrattes 3p T/atte'lree?m iaavmtyrsnaabiorbwag amount
r eS!EBr a‘?ly kindofliquid. Further, aparticulatewaterabsorbing
agent of the present invention does not bring about leak-out
of fine gel particles froman absorbing substrate, and thereby
20 provides absorbing articles {diapers) having stable and high
performance, irrespective of changes in urine compositions
{individual difference, seasonal variation, and the like)

and time in use.

25 Industrial Applicability
A water-absorbing resin obtained according to the
present invention has well controlled specific particle size
distribution and superior stabilityagainst urine, and exerts
effect that it can provide an absorbing substrate having very
30 superior absorbing performance in comparison with a
conventional absorbing substrate, when used for an absorbing

substrate such as a diaper.
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further surface crosslinked. 5. A particulate water

absor bi ng agent according to any one of clains 1 to

4, wherein further (h) 90 to 100% by wei ght 15 of a

particul ate water absorbing agent has dianmeter in the

range of 600 to 150 pm 6. A particul ate water

aps$QfRing agent according to any one of clains 1 to

5, wherein the water absorbing agent satisfies L

12 urt het. (i) Aabeorberithatagavalstr ppbsetPengt apemtk paogRyising 2

9 i Y Si i l ME) i ; :

T B Ry FaH, R 7 PG S P Rrizacion

abgombi ngsEgentatadc orcdiongrt caapindong eh claidregdou and/or a
in the water absorbin]%?aent tisfies

6, er . e

f GPLher-HG5E4bsBPPt 1675 paatf s\%l?i“é ARG BRY RGeS the
25on0bwinNoes) tthandp® seconds. 8. A particul ate water

absor bi n? agent according to any one, of céq%i lto

7. Wher@in THE-THIGe aBEBRHH 1) AGERECI LRt Gficas OF the water
fgbgﬁfﬁir(é‘)ac_felrw dint % gﬁggior@gﬁaw Q2absar Bbi ePideivng in the
inthe range of 0 to 20% by weight. 30 9. A

partge uhait el wemtrethabs 8P bghgs agent according to any

one of aing_1t Wwhi urt her_.conpr, : [
a wat er(g’l’ abSor Bi nglesjé%?n %rtglénlael n Sc%%‘pon@%?? o%gso%%% water
mapechbNed aarperdnysisetieet ethda ah £he goodPo um;

consisting of a chelating, agent, a_deodorant, ,
pol yvallent Tttt &4 tpﬁﬁgl%ﬁ&’i nSfgahiec “3'eF ?gﬁgrbmg agent

PRk L edidfet & RS tdnaul1ale thahel 5abgarbengy agerthe range of 0
accorgll ng to claim9, wherein the chelating agent is
ote 8% Pprecigdnt $ndsel ected fromthe group consisting

of aniBﬁga@9&§¥Eggda@ﬁ%ggegab§e§abf Eﬂér%%kerl%bs%pbing agent

partic te water absorbing agent according to claim
9 bywHet et hotdiel. ae eoprasseidsba donpordowimgdéofrehe aof 0 to 15%

PLSTL B AP s el APSREL I R08RL L qgont sor one
salduri Sir2 @etaviadeitionmetadt salduif ap aorganie actdby weight,
wherein the deterioration test solution means a physiological
saline solution containing 0.05% by weight of L-ascorbic acid.

wherein

Increased extractables by deterioration (% by weight)
= extractables for one hour in deterioration test liquid (% by
weight) - extractables for one hour in a physiclogical saline
solution (% by weight)
and further wherein the logarithmic standard deviation of
particle size distribution of the water absorbing agent is in
the range of 0.20 to 0.40.

2. A particulate water absorbing agent comprising a
water-absorbing resin obtained by crosslinking polymerization
of an unsaturated monomer containing an acid group and/or a
salt thereof and said water absorbing agent satisfies the
following (a) to (c) and (e):

(a) centrifuge retention capacity (CRC) of the water
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13. A particul ate water absorbing agent according to
claim9, wherein the inorganic fine particle is a
conposite hydrated oxide. 15 14. A particul ate water
absor bi ng agent according to any one of clains 1 to
13, wherein particle shape of a water- absorbing resin

| Sbkbreotd adantpulnver ppedishepicall BalAnpasblatiat eveing in the
wat er absor bi ng agent accordlng to any one of clains
1rP6g§4va%Rﬁe%Q¥th§h§Bo§% 4B increased 20

extractghl eg,Qy debeiiQr a%éﬁ’tf‘ldl% 0 4i%c12%dn0 ) Weight £he water
16. A partlculate wat er absor bi ng agent accordlng to

aagvsoolnen@fa@erm feingt dn1bhe wianas 9t RE0abeve0q ¢ym
| ner eagedl naldg ofc SXLEACEAD g5, By dSi&ﬂé@éﬁt L8N shd1ter than

to 3. partlcul sori ng
ageor ginnige iroy ainy thab range obf of aiar %l btyowéﬁght\heamfi n

t he above (g) absorhency again pressure.at 4.8 kP

1 a DRSS olgrearcaal FHE G0l R o eoRbrE bty nife  vater

2%b§69b114<§ afRnabsay biage Aldialion CExExERIENby thenefollowing
| ood,” which is nolded by conprising a_particul ate

mépémué®sdﬁ%l tg0 égéﬁﬂmﬁbcoﬁaﬁnge¥%ﬁ%ﬁﬁﬁh%%§ opf the water
ngﬁg§b%n%tlégn@n?o?ygﬁgp%bb'C 'dﬁ%é%lokgtlénnﬁbggdllquld of

for produ n of a particulate water absorbing agent
adc ar dion@0Bo kanywedgatof w&ﬂba:enrs theodeerihiathion test solution
conprises -

K | .
CRIBEL S b gPheR o 55 KODER O MRS 050 oy

CoRtighti 69 Emﬂbdum&hkabbiad acrylic acid and/or salts
thereof in the presence of a crosslinking agent and a
cHieEStRansfer agent: and 5 a step of surface

cross| 'I?llé‘rﬁgséaera\@i@ro@*é%&&ﬁb@ﬂblé@'Hy deadriichation
obt ai ned by the polynerization and satisfied (a) to

(e:) edésectbetedef omy, offar)hagntif ﬁ@g@rﬁ@réh%@@nt@ﬁpam%d {% by

e R

gkghlutbbnna%sbynuhxgmtpart|cIe size (D50) of the resin

p%%hlckgrther wherein the 1logarithmic standard deviation of

particle size distribution of the water absorbing agent is in
the range of 0.20 to 0.40.

3. A particulate water absorbing agent comprising a
water-absorbing resin obtained by crosslinking polymerization
of an unsaturated monomer containing an acid group and/or a
salt thereof said water absorbing agent satisfies the following
(a) to (c), (£) and (g):

(a) centrifuge retention capacity (CRC) of the water
absorbing agent in a physiological saline solution being in the
range of not lower than 32 g/g;

{b) mass median particle size (D50) of the water
absorbing agent being in the range of 200 to 400 um;

(¢ ratio of particles having diameter of the water
absorbing agent of smaller than 150 pm being in the range of O

to 2% by weight;
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being in the range of 200 to 400 pm and (c) ratio of
particles having dianeter of the resin particle of

smal l er than 150 pmbeing in the range of 0 to 2% 15

by weight. 20. A nmethod for production of a

particul ate water absorbing agent according to any

one of (€} aierrhcteblds wﬁchhecomemesbaosbzerm opgent for 16

crosslinkin ri.za i on of t ueous

sé?ﬂf%oﬁno?g%ﬁy%%QE 5@' AR n%?l&ﬁ$é§;§§§ afy §heorange of
10. 11_;)1;031)% bgy welight ; cendéai ni ng non-neutralized

acrylic acid in the presence of a crosslin a

a step ‘8t AREPFAPIGHL hgmingt ePr?W%I?%?rga?gﬁnqigha 8 kpa)
o%t%HeOEb§HE$@§@ £f 08sbihDki Afod Nt vedarir@bsRIitA8n being not

resin 25 particle obtarned by the neutralization and

sapoief i ! td9.(c) described below, (a) centrifuge
' BHEPLI PN EEPARII(SRE) ofi b hesid; Pathl oL LlBicte size

physt ol ogical I'ne solution berng 1n the range
ndﬁstﬁmmmtidmwoBZtgégwae@r(bbsmmbmngmﬁgent;nﬂtlnlehe range of
siz a the resin particle being in the range

O L2 o pm and (c) ratio of particles having

dl amstar ofa tﬂé&t&@&&ﬁtepﬁ&téﬂﬁb%rkﬁﬁﬁj |Rferftharecb3@ipm to any
being in the range of 0O to 2% by weight. - 99 21. A
mePRodPk oF1piBauck i 68 ofr aWpaFeIEulat BARE@Psorbing resin is

359 mﬁépgs@lgﬁme aGeeLdiAge§0 any one of claims 1 to

conprises, a step of crosslinking
polyneﬁlzaﬂn@mﬁaﬂcuhetaquab@s absqxhan(ﬁgaﬂﬁ avpcording to any
unsat u ont.ai ni.ng (n n u e o
aétyi P Si?ﬂn%ﬂglEﬁ zﬂWQ§ﬁﬁ%?re ? &rgs%ﬁcgao 00F by weight
Co@ss | pKENDcwgely ; watst eyabebrsumj aegeﬁtogﬁllsl ndkian@ttdfte in the
wat er - absorbing resin particle obtained by the
pERPHBr PZ8IGbFurddVs i sfied (a) to 10 (c) described

bel ow, g(a) xCentdtifuagtbelgotl 0BpEaRRGId YaddeRO)alortdhgg to any

r%ign of claims 1 to 5, wherein the water absocorbing agent
satisfies further (i) absorbency against pressure at 1.9 kPa
(AAP1.9 kPa) in a physiological saline solution being not lower
than 20 g/g.

7. A particulate water absorbing agent according to any
one of claims 1 to 6, wherein the water absorbing agent
satisfies further (j) absorption speed with vortex method being
not longer than 60 seconds.

8. A particulate water absorbing agent according to any
one of claims 1 to 7, wherein the water absorbing agent
satisfies further (k) fluidity after moisture absorption being
in the range of 0 to 20% by weight.

9. A particulate water absorbing agent according to any
one of claims 1 to 8, which further comprises, besides a water-
absorbing resin as a main component, one or more minor
components selected from the group consisting of a chelating

agent, a deodorant, a polyvalent metal salt and an inorganic
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particle in a physiological saline solution being in
the range of not |lower than 32 g/g; (b) nmass nedi an
particle size (D50) of the resin particle 15 being in
the range of 200 to 400 pm (c) ratio of particles
havi ng di anmeter of the resin particle of smaller than
150npnpdeiinld.n the range of 0 to 2% by weight; and a

step Oflogddi R9 é%\l%ccl'l%ltﬂ%xkgg uﬁl&%%t %é&b&%ﬁgo%?&?r{ )e acggrding to

timngs Sel ect rom group consisti
duibing 90| ywresdeat | One (chelatiey sbenpolipmeniezadt omore agents
and_before surfsge crossllnklngig§|ét) during ,surface

0

cPESSFFki FEPY i V)° @ SR PAC | PRERETSBSC geid and

meghedcf&Fedpr 0ducti on of a particul ate water

absor bi ng agent according to any one of clains 19-21,
whi ch 1furt h8r REgifdasea wtey otPsaiiivion g2 e@lr sgccording  to

FRALELSY, WA, Sneelciafed A Lo ShRRpERSagas coom

f pdemthe wat er-absorbing resin 30 particle prior to

the surﬂgce &’ o;?asx_liziirg:lt(}ilg%eStweaDCer_ é\lkg)soorbing agent according to
claim 9, wherein the polyvalent metal salt 1is a polyvalent
metal salt of an organic acid.

13. A particulate water absorbing agent according to
claim 9, wherein the inorganic fine particle is a composite
hydrated oxide,

14, A particulate water absorbing agent according to any
one of claims 1 to 13, wherein particle shape of a water-
absorbing resin is irregularly pulverized shape.

15. A particulate water absorbing agent according to any
one of claims 1 to 14, wherein the above (d) increased
extractables by deterioration is 0 to 12% by weight.

16. A particulate water absorbing agent according to any
one of claims 2 to 15, wherein the above (e} increased ratio of
extractables by deterioration is 1 to 3.

17. A particulate water absorbing agent according to any
one of claims 1 to 16, wherein the above (g) absorbency against
pressure at 4.8 kPa in a physiological saline solution is not
lower than 22 g/g.

18. An absorbing article for excrement, urine or blood,
which is molded by comprising a particulate water absorbing
agent according to any one of claims 1 to 17 and hydrophilic
fibers.

19. A method for production of a particulate water
absorbing agent according to any one of claims 1 to 17, which

comprises
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a step of crosslinking polymerization of the agueous
solution of an unséturated monomer containing non-neutralized
acrylic acid and/or salts thereof in the presence of a
crosslinking agent and a chain transfer agent; and

a step of surface crosslinking the water-absorbing resin
particle obtained by the polymerization and satisfied (a) to
{c) described below,

{(a) centrifuge retention capacity (CRC) of the resin
particle in a physioclogical saline solution being in the range
of not lower than 32 g/g;

{b) mass median particle size (D50) of the resin particie
being in the range of 200 to 400 pm; and

(¢} ratio of particles having diameter of the resin
particle of smaller than 150 pm being in the range of 0 to 2%
by weight.

20, A method for production of a particulate water
absorbing agent according to any one of claims 1 to 17, which
comprises

a step of crosslinking polymerization of the agueous
solution of an unsaturated monomer in concentration of 10 to
30% by weight containing non-neutralized acrylic acid in the
presence of a crosslinking agent;

a step of neutralization after the polymerization; and

a step of surface crosslinking the water-absorbing resin
particle obtained by the neutralization and satisfied {a) to
{c) described below,

{a) centrifuge retention capacity (CRC) of the resin
particle in a physiological saline solution being in the range
of not lower than 32 g/g;

{b) mass median particle size (D50) of the resin particle
being in the range of 200 to 400 uym; and

{c} ratio of particles having diameter of the resin
particle of smaller than 150 pm being in the range of 0 to 2%
by weight.
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21. A method for production of a particulate water
absorbing agent according to any one of claims 1 to 17, which
comprises,

a step of crosslinking polymerization of the aqueous
solution of an unsaturated monomer containing non-neutralized
acrylic acid and/or salts thereof the presence of a
crosslinking agent;

a step of surface crosslinking the water-absorbing resin
particle obtained by the polymerization and satisfied (a) to
{c) described below,

(a) centrifuge retention capacity (CRC) of the resin
particle in a physiological saline scolution being in the range
of not lower than 32 g/g;

{b) mass median particle size (D50) of the resin particle
being in the range of 200 to 400 pm;

(¢} ratio of particles having diameter of the resin
particle of smaller than 150 pum being in the range of 0 to 2%
by welght; and

a step of adding a chelating agent with one or more
timings selected from the group consisting of |
(i} during polymerization
(ii) after the polymerization and before surface crosslinking
(iii) during surface crosslinking
{iv) after surface crosslinking.

22. A method for production of a particulate water
absorbing agent according to any one of claims 12-21, which
further comprises a step of removing coarse particles having
diameter of 400 pm to 5000 pm and fine particles having
diameter of smaller than 150 pm from the water-abscrbing resin

particle prior to the surface crosslinking step.
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