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WD 2004/ 113452 PCT/ JP2004/ 009242 -1 DESCRI PTI ON
WATER ABSORBENT RESI N COVPOSI TI ON AND PRCODUCTI ON

WORHOD4FHERECOF TECHNI CAL FI ELD 5 The present PC/@&r004099242

relates to a water absorbent resin and a production
met hod thereof. Mre specifically, the present
invention relates to (i) a water absorbent resin
conposi tion favorably used injdi sposabl e paper

di apers, pads, or wonen's sanitary napkins, and (ii)
a production method of pstherppi@nN absorbent resin
conposi tion. BACKGROUND ART Recently, a water
absorbent resin is widely used as a main conponent of
sanitary materials (absorbent articles) 15 such as

[ i Sy, e
@ﬁ%ﬁ“ﬁbl?é‘?ﬁﬁﬁégﬁ%@l | Efkﬁ{ ?%éi@?é?%%ﬁ??ﬁ&g@ PO
an ood). Well-kn t wat er
absor bent Zesin are 3&?ﬂﬁ§€ﬂ§éﬁﬁﬁﬁ&gﬁy artially
neutralized polyacrylic acid; (ii) a hydrolyzed
starch-acrylonitrile graft polyner; (iii) a
neutralized starch-acrylic graft polymer; (iv) a
THIOHINTIALVFRELD acet at e-acryl i c ester copol ymer; (v)
cross-linked carboxynethylcellulose; . (vi)

hydr oThze gpraseyltoin vehit oo MR 1@@45113453vater absorbent resin
PCT/ JP2004/ 009242 -2 copol yner or hydrol yzed

aely| am geo deRAVAE methodr @breoTkediaeey | opééifid£lly, the
copol ymer or cross-1linked

present invention relates to (i) a water absorbent resin
composition favorably used in disposable paper diapers, pads,

or women’s sanitary napkins, and (ii) a production method of

the water absorbent resin composition.

BACKGROUND ART

Recently, a water absorbent resin is widely used as a
main component of sanitary materials (absorbent articles)
such as paper diapers, sanitary napkins, incontinence pads
and the like, in order to ‘absorb body fluids (e.g. urine and
blood).

Well-known examples of the water absorbent resin are (i)
cross-linked partially neutralized polyacrylic acid; (ii) a
hydrolyzed starch-acrylonitrile graft polymer; (iii) a
neutralized starch-acrylic graft polymer; (iv) a saponified vinyl
acetate-acrylic ester copolymer; (v) cross-linked

carboxymethylcellulose; .  (vi) hydrolyzed acrylonitrile
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acryl am de copolyner; (vii) a cross-linked cationic
mononer, (viii) a cross-linked isobutylene-maleic

wa@eood/1epnl yrmer; (ix) a 5 cross-linked body of PCT/JP2004/009242

2-acryl am de- 2- et hyl propanesul fonic acid and acrylic
acid; (x) and the like. The water absorbent resin has
a high absorbency with respect to an aqueous |iquid.
However, due to its high abserbency, the water
absorbent resin absorbs also noisture 10 in air

(o Stk er absef pt | BYHroTPESd paa_t:kﬁl@mafe theod§imer, or
absor bent resin are coagul ated with each ot her, i ch

gt Binttdd a bLes h@ﬂngﬁ?@onea&gghggﬂgh %}g Wat8ks-linked

absorbent resin [0ses urdity

i . abso j | ockj\n 0 rajises :th
P At RsTorourehanel, Wih"d sEBSReHEIRy (ubRfyofonomer,
the.wat er absor bent, resin d at the.tine of .
SPEAl e Sr T Ea iyt nelnim afia, A5 sanglssasre (%) a
paper _diaper using the water_ absqrbent resin, the .
kﬂr@@R‘i'H@kaﬁerhﬁ‘@ﬁorpﬁ)c@u?§r}’¥?11511§t302a§éeWPR}?HQSUImnlC
transportation line, or the water absorbent resin
adfidr andt acaypicodgid) ¢r) 200 dppar bitkes, so that the

bl ocki ng or adhering water absorbent resin becones
much [Tdss wadatrabhbsorherde resiht haist d shighrpabsbbbentoy with
stably manufacture the product. Then, in order to

gyt the BhocKigt@beneitnid. OFWelv 8, atiddetdi fes high
of noisture absorption, a nethod in which an

12194 S G c ¢ D Io5h 58 t Orddie WA SSr1dPsOIRe b oisture
resinis 2004/ 113452 PCT/ JP2004/ 009242 - 3-

- i | esp, o -
SO R OB EEATY el (DL FCER warer

%%Qox%é’@% erreselqusgi*geggaégﬂped with each other, which results

in a blocking phenomenon in which the water absorbent resin
loses fluidity as powder. The moisture absorption blocking
phenomenon raises the following problems: at the time of
production of the water absorbent resin and at the time of
production of a sanitary material such as a disposable paper
diaper using the water absorbent resin, the blocking
phenomenon occurs in a 'storage hopper or a transportation
line, or the water absorbent resin adheres to a production
apparatus, so that the blocking or adhering water absorbent
resin becomes much less treatable. As a result, it is
impossible to stably manufacture the product. Then, in order
to prevent the blocking phenomenon occurring at the time of
moisture absorption, a method in which an inorganic

compound is added to the water absorbent resin is
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that approxi mately 60 wt% or | ess polyner particles
pass 5 through a sieve of 300 Imin nesh (Published

wdapanews2 Transl ations of International Publ i Pel/ie204x09242

Patent Application No. 523526/2002 (Tokuhyo
2002-523526)); a water-insoluble water absorbent
resin conposition obtained by adding water to a
m xture of nultivalent netal .galt and a water
absorbent 10 resin (Japanese Exam ned Pat ent

Pobliceatibamldf b féd_ Application No. 4667/ 1992
( Tokukohei 4-4667) a production nethod in which

vat er E5eRh@1BENG @ tAY Lyl Bekal aSalde thbd S ayAfich an
to a water absorbent resin (Japanese Exam ned Patent

F#Bt%éﬁ% &9%9{90&8% 12%\%@?}% é}lgen%%gés){l r?]’[? n%édgrl%ént resin

e U S et o
500

Ty ol g T AR i 0 8 R at“ghPanese

Publication No. 46241/1986 20 (Tokukai sho 61-46241);
waeaslabon et [neeimapimgial Eyphicasinn mf Ratent Apphcatlon
whi ch i norganic salt has been dissolved, to a water
Nhnsoﬁ@éiﬁQ6¢§iﬂﬂ%6&eku&myfcac%3(h2359é'é?rﬂﬁ})osa-Wiarhkedinsoluble
(Japanese Unexam ned Patent Publication No. 124879/

WMEér abdokadeirésih24BfppsitidadBtaabsdrbgnadding water
agent, obtained by 25 adding a nultival ent netal

£OMR oAt 19 20 Mahel] t ARsie ih e M0 %@qef/éﬂa"razwater absorbent
PCT/ JP2004/ 009242 -4 resin, in which nultival ent

Eﬁjl |(9)%?;5%ﬁe§’é' SESdMifel CipY e iOf PL?bﬁHéftﬂﬁ? off Patent

e wat'er ‘absor bent agency (Japanese ~Unexam ned

g&tﬂné%fljé)% Il&gt I‘g&?ﬁ‘z 1199%%5(]11021919&0(1'1-%01‘%‘(3567)) a production

method in which water containing a multivalent metal salt is
sprayed to a water absorbent resin (Japanese Examined
Patent Publication of Patent Application No. 40780/1993
(Tokukohei 5-40780)); a water absorbent resin modified by
adding water containing a multivalent metal salt to a surface
of a water absorbent resin whose particle size ranges from 5
to 500 pm and by héating the water absorbent resin
(Japanese Unexamined Patent Publication No. 46241/1986
(Tokukaisho 61-46241); a water absorbent resin modified by
adding water, in which inorganic salt has been dissolved, to a
water absorbent resin whose surface has been cross-linked
(Japanese Unexamined Patent Publication No. 124879/1997
(Tokukaihei 9-124879)); a water absorbent agent, obtained by

adding a multivalent metal compound to a water absorbent
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5 Further, exanples of a nethod in which an inorganic
conpound is added to the water absorbent resin in

woe@e11462 | nprove a water-absorbing ability OPCT/mE2004/009242

wat er absorbent resin powder include: a nethod in
which a nultivalent netal salt such as al um num
sul fate and a water absorbent resin are 10 dry-bl ended

-and thus obtained mxture is _yought into contact

with a binding agent (water or the like) so as to

RESOMICenSHEHIch Wahifivaleat herttal asidailPaixidtgein RAViShity of
absorbed water has elasticity and a gel bl ocking

he dl cc uhl 4 & pa
B el ons. o (1 r Srat oty SRR b LAY pof dgpancse
j 40 32 k 0 | .
?grﬁ%%éiﬁ&noeﬁi I\%beftaeiﬁtedég{ybzlg(g%ﬁr?g?an%%‘q u é(%ﬂlis gZ?ﬁﬁﬁ) n (Tokukai
i 0j [ ti enf..netal salt to a water
%fb%é\?gﬁégﬁnt%gkeh ©-been thermal |y processed at
nore than_170C for nmpre than 20 10 m nutes_(Publi shed .
Japan83¥ thefnsexamrie st of nfempatnefdalln pibicRagbninyrganic
Patent Application No. 523287/2001 (Tokuhyo _
2@@119@2!313571)8) addedt te -ilmsovabee shebirbemithydsdgein order to
obtained by coating a water-insoluble swelling
hydproged a2 heatiergabseaifing abbhloybehtheuwdaerpabssubent resin
and having gel strength, with a 25 three-di nensi onal

owleetiroshad ¢ Spacehodd).is Waleht aNemuVWdvalent metal salt
004/ 113452 PCT/ JP2004/ 009242 -5 2002/ 0128618); a

WRI ! RAPSAIRENL uALSI W BRE0BGA] | 4 YwaeRSBd ML PYrédin are
organi ¢ surface cross-linking agent aqueous sol ution

Y- BIEALCN AGHPOUR50! U ANl BhR: e J30aNESELent  into

: ons of Tnternational Publica
@%g{tla%%t I\A(f)ﬂ:h’\bél 3;181 71151/g2029g261!1:cr0 \%2¥8r2%92_t%%821zﬁ%3 "so as to
produce such a water absorbent resin that a gel having

absorbed water has elasticity and a gel blocking phenomenon

- hardly  occurs (Published Japanese  Translations of

International  Publication of Patent Application No.
523289/2001 (Tokuhyo 2001-523289)); a = composition
obtained by adding an aqueous solution containing
multivalent metal salt to a water absorbent resin that has
been thermally processed at more than 170°C for more than
10 minutes (Published Japanese Translations of International
Publication of Patent Application No. 523287 /2001 (Tokuhyo
2001-523287)); a water-insoluble swelling hydrogel obtained
by coating a water-insoluble swelling hydrogel, having specific
absorbency under pressure and having gel strength, with a

three-dimensional or electrostatic spacer (U.S. Patent No.
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“wat er absor ption.

the |ike. However, according to these known nethods,
it is inpossible to sufficiently inprove a noisture

wa@b@anpi4son bl ocki ng property, and an absor bePCl/JE0a/@9242

di ffusing 10 absorbency under pressure may

significantly drop. Further, it is inpossible to
sufficiently inprove an

anti - noi sture-absorption-bl ocki_ng property while
suppressing drop in the absorbent properties (for

20T} €1 286 BBFOr bancywater di HBkdige@bsorkensy Wtdndarily
pressure, and the like) of the 15 water absorbent

E?éjseqiﬁ@&edﬂ'y% ; %g S@@'gltam r@h@faéh SUFbs8sih8ng agent

sanitary napki the”l1 ke using the water

BRES oREa Lt angt Frt ey LIUBEGR AP, BElbpished
IRt Shensld e B f o e RhRsdeht PRBIFCEforich, patent
i ncrease, with respect to thegvvg,glﬁ bsor ber

r

ARIEFaLITY o -t 5 8R7 S 204 He¥pn 2R 2538275)); and

hgrgrq hilic fiber. That is, by using (i) a smaller
sheuikeof a hydrophilic fiber whose bul k density is

low and (ii) a larger anpunt of a 25 water absorbent

resi nHuwemngra supmrndingvater tdbsoe bémtoWwd 2004tHad452 it is
PCT/ JP2004/ 009242 -6 property and high bul k density,

ampddSitle the waifeiciekbady bémipréesi m cenbasnett | mbderption
absorber is increased, thereby making the sanitary

pRbEeKLiAL t PirBpRrtW t howl dgar easiskeRh ubd Of diffusi
proper WS The sanitarysrrateri(gjrov\hi ch Hiusing

wat | : O .
g% 93‘?1%3} eﬁ?ggg‘g;??ggggkg %&E?gﬂ?’ﬂ%gmﬂf'&réb. Further, it

is impossible to sufficiently improve an
anti-moisture-absorption-blocking property while suppressing
drop in the absorbent properties (for example, an absorbency,
a diffusing absorbency under pressure, and the like) of the
water absorbent resin.

Recently, the sanitary material such as the sanitary
napkin and the like using the water absorbent resin has
higher performance and a thinner size, and an amount of the
water absorbent resin used for each sanitary material tends
to increase, and also a weight % of the water absorbent resin
tends to increase with respect to the whole absorber
constituted of the water absorbent resin and a hydrophilic
fiber. That is, by using (i) a smaller amount of a hydrophilic
fiber whose bulk density is low and (ii) a larger amount of a

water absorbent resin having a superior water absorbent
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absorbent resin is preferable nerely in terns of
liquid storage, but raises problens in terns of

wale@unidasri on and diffusion of |iquid in actusCT/uE004/009242

di apers. 10 That is, when a | arge anmount of the water
absorbent resin is used, the water absorbent resin
becones soft and gel ati nous upon absorbi ng water.
This causes a gel blocking phenonenon. As a result, a
liquid diffusing property of the diaper significantly

E)&*@@)%rtynaﬁﬂdﬁﬁ ghOobaYRi deAWety PAeRRITRNGN th mézoabsorbent
eep the absorbent pr operty of the absorber hi gh, a

F-8k{yP (%ntc?ﬁigéf %gdlklﬁér qulltig? &@éaf esxng{(ﬁ’f%akmg

resinis |me SO erel1s a |mt

Aty h|n ans for

HHE PRRIHARY o us.raaf‘ aFes i o ff¥; ﬁscmsgﬂ@mﬁﬂ gount

reve t|n t he blocklng in the diaper, there are
de%% 'ﬁ8@-|n whi ch two types of water
absorbent resjns different from each other in terps of
the WwaSersadbdatieatRpér vighe 1nsdyderapasegaller amount
Unexam ned Patent Publication No. 252307/2001
ofokbkrahyxboiph6l2g0Tiher 28nd reet logdm amiahngd of the water
conmposition containing a cationic ion WO 2004/ 113452
REB0IPRADN 6892413 préfexabbngechybr dgetedframsmafilogquid storage,
pol ymer and an ani onic ion exchange hydroge

bertehi 9es \Fz]’ﬁfdﬁpémiss iHS £ W00 984 25tk 4 B u thaAP Alnkt )c_lifﬁusion of
met hod in ich a water absorbent resin having high

ﬁt‘cﬁﬁﬂ- EhnkbpQaflensd 1) dmpésssurface is used (Japanese
nexami ned Patent Publi'cation No. 057010/ 1994

(TOkUIﬁl 18 6719191) )larggdatnqg lﬂtkeof '_t@ivtpv\%%'tﬁ&‘nabsorbent
t hese e é ere IS Or i mprovi
%ggﬂgblesmu e(c)lpe fl% er asgcr)lblgent resin becomes soft and

gelatinous upon absorbing water. This causes a gel blocking
phenomenon. As a result, a liquid diffusing property of the
diaper significantly drops. In order to avoid such phenomenon
and to keep the absorbent property of the absorber high, a
ratio of the hydrophilic fiber and the water absorbent resin is
limited, so that there is a limit in making the sanitary
material thinner.

As means for improving the liquid diffusing property of
the diaper while preventing the gel blocking in the diaper,
there are proposed: a method in which two types of water
absorbent resins different from each other in terms of the
water absorbent property are used (Japanese Unexamined
Paﬁnﬁ:PubHcaﬁon No. 252307/2001 (Tokukai 2001-252307));

a method in which a composition containing a cationic ion
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havi ng a hi gh water absorbent resin density. Further,
it is wll known that a water absorbent resin is 10

woe@attedsni th a netal conpound so as to i nmpr ovECEHJP2004/009242

liquid diffusing property of water absorbent resin

powder. Exanples of the nethod include: a nmethod in

whi ch nultival ent nmetal salt such as alum num sulfate

is dry-blended with a water _ghsorbent resin, and is

brought into contact with a binding 15 agent (water or
EReHdked . H\eF&oy1 PIRdHGH W @ YsikehefbSA PERn EeSbRic ion
havi ng el astiicity, which hardly causes the ge

Qk%ﬁﬂg%slgyggn 488 B! gh%ﬁﬁ% hgd eid]”i(\?@)cBSa/ 37149

wat er resin 1s sec y "Cr 06ss-1i'nked

wth it er - sol,uble organi.c surface cross-|linkin .
Paarp o8 oL T RNEEF R fSE 0T BeRb texs having
nd. Tokuhyo.. L 2002-539281); a high water absorben

haghn Ccr&%%%m Hhe aﬁw)ﬂy 2R LHES %uﬁfagw vﬁté%seé (Japanese

absorbent resin and fine powder made up of hydrated o
Sk epsa it g & Raterat thabligadeemalNei ngSt o O £ POt ¢Tokukaihei
netals (M and M2) so as to have a -M 1-O M2- bond 25

63 Par250) Unexrahithedlifat. eHio Wwerbé T cani time dlo. mbAhorls, there is

- 1998 WO 2004/ 113452 PCT/ JP2004/ 009242 -8 (Tokukai hei

30rd6 0T 281 ;inapdovheg | ttke.absoabeatdpropevtihashg@n absorber
vari ous known nethods, efforts have been nade so as

Ih_%v'i_ﬁ%f avBigh)whiter aehs&r9ek N oMMty Or (11)
liquid pernmeability/ liquid diffusing property.

HOWeV gty rth & WL & v@@ﬁ?{i %r\‘)&nlrﬁg%if‘ W £tk BRSMBent resin is

these two prdperties e ge ocki ng property and

08 LAV RETEAN AT Yo bW dEf TSI 00 BEOBRIIN. 1iquia

e sane ti1ne has not en’invente

%lrigf%rsitnog %rr%dpué:retyao\fa&ggelaba osrgr n}anrfe?ésr}n powder. Examples

of the method include: a method in which multivalent metal
salt such as aluminum sulfate is dry-blended with a water
absorbent resin, and is brought into contact with a binding
agent (water or the like), thereby producing a water absorbent
resin, having elasticity, which hardly causes the gel blocking
(WO 98/48857 pamphlet); a method in which a water
absorbent resin is sécondarily cross-linked with a
water-soluble organic surface cross-linking agent and
water-soluble cation (Tokuhyo 2002-538275 and Tokuhyo
2002-539281); a high water absorbent resin composition
which includes a high water absorbent resin and fine powder
made up of hydrated oxides at least partially containing two
types of metals (M1 and M2) so as to have a -M1-O-M2- bond

(Japanese Unexamined Patent Publication No. 147724/1998
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conposition which is superior in the gel blocking
property 10 and the liquid perneability/ |iquid

waolRdoiasi4ny property, it i s necessary that surfBRCEIP20604/009242

particles of the water absorbent resin are
secondarily cross-linked evenly. When the surfaces of
the particles are not secondarily cross-linked evenly,
portions which are not secondgrily cross-linked to
each other 15 are clunped, so that the bl ocking

PhsleaRABRiOCOUL 87 7484 ; dredWHe 18ker oduction
apparatus is blocked up, so that it is inpossible to

st abl 4, p
& TP, L A B R oo

[ h rego ro
e Beek Tnatisl SHCHRO TR 8 R B BefBio ‘%é}%perty
wat bso ent resi,n..comuositi,o whi.ch is fre
473601 RES Der b Qe QTR A S B ardp ity | However,
superlor i n absorbent properties such as an 25
AbYGLEENR P SRAP e [y eRiRi WA 155s AFHRFRYC Bindee s rig¥quproperties
and WO 2004/ 113452 PCT/ JP2004/009242 -9 has particles
(s edubflackingr progesittiarindy thrediquiidkedrmeahbilty /liquid
and (ii) a production nethod of the water absorbent
deffusingnpospeiroy) altnth ersmmef tiansupeasi notdbsen bientented.
property and a superior 5 noisture absorption

bl ockFFogthreepeihy owdieeh tsuiRbSEs aclwiapeOf apdribdES resin
in high humdity, the inventors of the present

EBMEPSE0R ﬁaﬁﬁﬁ§éhy §t YehRGi8r Wah R hab UL 1b ke i ¢
iﬂeﬁr esul't of the (lear nes};t%}sltady, they%%und that: e Rroperty

?ﬁd Pa3s| ngl tcg g%ghfeva@oflbﬁzrfl?éﬁ@!ﬁ' G rAbL ﬁ‘f?; B\fo%@tg}g it is

e wat er ent resi SpECI

5622 sI | nk't?l% SHFRYR o )partlcles of the water absorbent

resin are secondarily cross-linked evenly. When the surfaces
of the particles are not secondarily cross-linked evenly,
portions which are not secondarily cross-linked to each other
are clumped, so that the blocking phenomenon occurs. As a
result, a production apparatus is blocked up, so that it is

impossible to stably produce the water absorbent resin.

DISCLOSURE OF INVENTION

The present invention was devised in view of the
foregoing conventional problems, and the object of the present
invention is to provide (i) a water absorbent resin composition
which is free from any clump of particles even in high
humidity and is superior in absorbent properties such as an

absorbency and a diffusing absorbency under pressure and
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specific particle size distribution, and (3) a netal
conponent, and by arrangi ng the water absorbent resin

weoohad4san extraction rate of a nultival ent P&L/at2004/009242

conponent is 5w % (WM % or nore and | ess than 100
w % thereby devising the 15 present invention. That
is, the water absorbent resin conposition of the
present invention is a water _ghsorbent resin

conposi tion, whose nmain conponent is a particul ate

\I@ééi‘r%:&lﬁﬁﬂfé%n_twh%ﬁen stiMadeyi Bged LA NSross-linked
structure obtai ned by polynerizing 20 an unsaturat ed

r t ai:ni ng ' r : [ ticul.at
SRREISL S8BT R0pFAaRE G 2Ot by, RLLMRHER! Bbsorbent
ictnity of a.surface of the water absorbent resin
%ﬂ%}nv&]%ﬁné?%s.ltl?ﬂe wat er absorbent resin conposition

contains 95 wt % or nor.e of gar,tgi cl es whose parai cle .
di amefBr I5EMSe8% 3§ SHPHHOT P 28T BRA thBTOPELLY tad A gyiperior
pm _ and a wei ght average particle W 2004/ 113452
mqf;%tpmmadmn@twnlo%épamgr Bropg&typarvhirhs pyppresses
| ess than 500 pm and not less than 300 pm and a
icdganpt lofi pattantis didekighi drugpoidify of tlae paveindbes of the
size distribution of the water absorbent resin

porpesitt inwenti®n4baonekebs,stantieal watweatsol abserbent resin.
conmponent of 5 the water absorbent conposition is 35

Ws Y%a0rresefls, adHdeeavabst abs@penthdéesifdund that: it is
conposition includes a nultivalent netal conponent,

ﬁBl@X%a&Ehg@Véaﬂ?e Of o A Bi dtc}?fﬁs]cﬁ:ntb n@ggh%t the water

omponent Is 5.0 wt %or nore a _essth 101 %
Fitidten L VRCh, SRR LSRR B, (@)
%%tettqllﬁluml g)tagrt teg%i%%gﬁgégﬁ:m‘:ig)g}s,kgin%ﬁ)(Si) %2 %netal component,
and by arranging the water absorbent resin so that an
extraction rate of a multivalent metal component is 5 wt %
(wt %) or more and less than 100 wt %, thereby devising the
present invention.

That is, the water absorbent resin composition of the
present invention is a water absorbent resin.composition,
whose main component is a particulate water absorbent resin
(A) having a cross-linking structure obtained by polymerizing
an unsaturated monomer containing an acid group, said
particulate water absorbent resin (A) being cross-linked in a
vicinity of a surface of the water absorbent resin (A), wherein:
the water absorbent resin ’composition contains 95 wt % or

more of particles whose particle diameter is less than 850 um

and not less than 106 pm, and a weight average particle
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which the vicinity of the surface is further
cross-linked by a surface cross-1inking agent

w@omiainsng a polyol. Further, in the water abBOT/iDE004/009242

resin conposition of the 15 present invention, it is
preferable that a noisture absorption blocking ratio
ais 30 %or |less when the water absorbent resin
conposition is left at 25Cinjg_relative humdity of
90 % for an hour. Further, in the water absorbent

Hesie CaMASithieoh LftibNes 40 1858SeAbd MWEO! L8R, aldld IS0t less
preferable that: "a centrifuge retention capacity

L ch . . . P
LRS00 it Al A LSRR RE 4 3R g, BRVRRACK 18 of a
| oad. f,ar 30 mnutes.is,.25 g/ g.or,.nore nd a .di ffusion .
RBSSI TR ncs et SrabTufen {ullpy T e FEE hefRethenE" resin
absor bent. resin_conposition absorbs 0.90 % of a WD
T SR AT APV T -%F%F%is&\i\‘b‘@{Ea‘Fomponent of
saline at 1.9kPa for 60 mnutes is 20 g/g or nore.

Haiet watert pd saydmmercanpasdtinesien8d Wt Jdesrtlass, and the
wat er absorbent resin conposition and a hydrophilic

fidder sabshaberd aresimouocongbo sieownat srclabrbes bantmultivalent
resin conmposition (core concentration) is 20 wt % or

p¢ e Wddmpespest, tand tot alxtramhich ohté hef wiermultivalent
absorbent resin conposition and the hydrophilic

hhdall cbuipbalent e Rsaitbenbranddd amf 1688 tHA5eN00 wt %.
i nvention 10 includes the absorber, a

l'i qui @&%ﬂ'@abﬁglt\z}l{)g@ﬁ%ﬁaﬁorm rsin cow&%%i&i%? of the

['iquid-1nper _rhsa _ sheet. Further, the
i:)l}gsernets?ﬁbehqygﬂt,'ﬁnlg oﬁreferable that the particulate water

absorbent resin (A) is a particulate water absorbent resin in
which the vicinity of the surface is further cross-linked by a
surface cross-linking agent containing a polyol.

Further, in the water absorbent resin composition of the
present invention, it is preferable that a moisture absorption
blocking ratio a is 30 % or less when the water absorbent
resin composition is left at 25°C in a relative humidity of
90 % for an hour.

Further, in the water absorbent resin composition of the
present invention, it is preferable that: a centrifuge retention
capacity (CRC) at which the water absorbent resin
composition absorbs 0.90 wt % of a physiological saline
without load for 30 minutes is 25 g/g or more, and a diffusion
absorbency under pressure (DAP) at which the water

absorbent resin composition absorbs 0.90 wt % of a
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W

produci ng the water absorbent resin conposition
i ncludes the steps of: adding a solution of an
@oquaouwsmul tival ent netal 15 conpound (B) to BCT/JP2004/009242
particul ate water absorbent resin (A), having a
cross-linking structure obtai ned by pol ynerizing an
unsat ur ated nononer contai ning an acid group, which is
cross-linked in a vicinity of; p.surface of the
particul ate water absorbent resin (A);, and m Xxing
b siel ki ofalife adueokF) MYl tdyaheur® als 20 g/g or
conpound (B) with the particul ate water absorbent
Lestd (A, wherein: the particulate water absorbent
resin (A) contains 95 wt % or nore of the particles
whose ticl [ |.S s than 850. n
eas Frlg el AORAFReb oot HES, WA R ARE " the water
dianeter of the particles is 25 less than 0 pm,and
A qr‘i’sfs“‘i H&$ 1806 OpRP O oL \@@06‘4}‘%&@%810 fiber so that
PCT/ JP2004/ 009242 -12 logarithm c standard devi ation
e®) Mok of ctlhesmwatergahsophensnreping gemposition (core
particul ate water absorbent resin (A) is 0.45 or
Fesscrdma thonht & -20| wil Socomponent ofitbherqrpe¢iculata total
wat er absorbent resin (A) is 35w %or less, and an
amonnts off thenuwaiteal ebisordtealt conpionecd nposdiioad and the
the solution of the aqueous multival ent netal
bgmpKil(B)fiber0. 001 to 10 w %wi th respect to the
particul ate water absorbent resin (A), and a
conceptidheq) fhetl B sRIBRMS dﬁﬁéleV%fe'ﬁhenﬁi@s,ent invention
compound (B) 'in the solution is 0.40 or nore wth

t ated. conge ' of, qu&eo
PR s S8 AP PP S L GO PR O i, ana
tenper.ature of th articul ate water absorbent resin
eA SRR Reghe Btk TBREF: (han 100C, and/ or

f th | uti f th

ten‘pe%zla}rqc eer? ’Ehg Sr(lglelil:illo(zi1 Ooftt e present invention for

producing the water absorbent resin composition includes the
steps of: adding a solution of an aqueous multivalent metal
compound (B) to a particulate water absorbent resin (A),
having a cross-linking structure obtained by polymerizing an
unsaturated monomer containing an acid group, which is
cross-linked in a vicinity of a surface of the particulate water
absorbent resin (A); and mixing the solution of the aqueous
multivalent metal compound (B) with the particulate water
absorbent resin (A), wherein: the particulate water absorbent
resin (A) contains 95 wt % or more of the particles whose
particle diameter is less than 850 pm and not less than 106
pm, and a weight average particle diameter of the particles is

less than 500 pm and not less than 300 pm, and a
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aqueous nul tival ent netal conmpound (B) is 30C or
hi gher 15 and | ower than 100C. The inventors of the

w@e@gani4st nventi on earnestly studied the wat ePCT/JP2004/009242

absorbent resin conposition so as to realize (i) a
superior noisture absorption bl ocking property which

| ess causes particles to clunp in high humdity and
(ii) a superior 20 liquid perymation/liquid diffusing
property at the sane tine. As a result, they found it

pogaritiemtio asbhfveridhe doFRO9bA0 (8Y) eddf by arpapdicld size
the method so as to includes the steps of: mxing a

B%Hi%‘ﬂlﬁb%V@it%’h@ﬁé?fﬁ%‘ﬂlaﬁ:@siv@at’glo_sﬁ)%ﬁ;fﬁant resin (A) is

conmponent is a poly having a cross

t pctur 5 aj I A ryyl i ' .

Do s PR G P I s S B0 B iculace
-13 specifig anpunt .of .aqueous, spl uti.on of a

F SR A0 BEE B S BrRLd, 2 e of hitee> stiiflag@ amount
cr.oss- | inki agent; and heating a m xture obtained .

oh 3 IBUH G S Spetal egmpeangsicecondginsd: i the solution of
cross-link a viciniti of a surface of the farticulate
thgaesrue@dsr penttivaient mededi aommeopard | (&) aseOv@Pdr to 10
absorbent resin has a specific particle size

dits P4 ivbiithi oaspacd @ thenpenticatlade wiatarnabsbyvbheantresin (A),

nmet al conmponent contained in the aqueous sol ution of

ael md t icmheehtretioln cofpothd (Bhuebud. ukkivalent metal
nore. Unexpectedly, the inventors of the present 10

cavepbiaid f(B)nth tthad solheioktier 0aPs B PeRbré8Ffith respect to a
conposition ‘treated by using a surface treatnent

@Q%ﬂtra‘ﬁ’@as.ecoﬁ?gﬁgﬁéﬁ%tﬂ OBfOfthﬁ:i gﬁéhie\é sen}ngﬁg?vglent metal

conponent is as a nmuch r saline
SOPIHE LA AT o NG Oh, AT BRIt e
particulate water absorbent resin (A) is 50°C or higher and
lower than 100°C, and/or temperature of the solution of the
aqueous multivalent metal compound (B) is 30°C or higher
and lower than 100°C.

The inventors of the present invention earnestly studied
the water absorbent resin composition so as to realize (i) a
superior moisture absorpﬁon blocking property which less
causes particles to clump in high humidity and (ii) a superior
liquid permeation/liquid diffusing property at the same time.
As a result, they found it possible to achieve the foregoing
object by arranging the method so as to includes the steps of:
mixing a particulate water absorbent resin whose main

component is a polymer having a cross-linking structure

obtained by polymerizing acrylic acid and/or its salt, a
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15 absorbent resin conposition whose surface is
treated with a surface treatnent agent having a known

W@ organ4sat i on. Further, in order to realize BCT/JP2004/009242

superior noisture absorption bl ocking property and a
superior liquid perneation/liquid diffusing property
in the water absorbent 20 resin at the sane tine, it
i's necessary that particle suydaces are secondarily
cross-linked evenly. The inventors of the present

jep»é@_mﬁicoaxﬁ@um bhatn dduesdar sbhu BT deathf1 e £dnt metal
| I'S necessary that a precur sor has a superi or

%Eg{lﬂb%d (hpymy dity “tﬁgag‘glcplsqg‘far& W%—tﬁlﬂkiﬁ\g Qgegt; and

the precursor o t he present 1'nvention”is®

' f_th rtdcul ate.water WO 2004/.113452 o
Beking S ambububs LT RO Miefhe Tl &odsgs to s00°C,
solution of the.myltivalent, netal compound, d the .
SPgd €05 6FPaTaliBkocs ichRI Wy Glyén® LT IBGE hlr EhenBATticulate
hum di ficati on of the present invention neans to_ mx
Watgdue ARSQEPERE onTBF1R, nuVtierEiBnt ther alPablsslAdes water
and an organic surface cross-linking agent with a
phsorhdnit sesivatleas sbsgranific pegiticleFsizhatistrHeution, and . a
saline of the present invention is an aqueous
sohuteroiragbd ai 0Eda by udtsadlevi thgn e soldicom pbinem dedmtained in
water. That is, the nethod of the present invention

the adlepindyelngidhe MehermalsorHRMt hestdl compound (B) is
conposition includes the steps of: mxing a

agbl ¢yl a in ); |
2280 i o DreRLr D3RRt OB IR, B e present

UEPERUIAN SISO 81 0. R85, S HOWEg camposicion
(Raegfd gy organie 15 Sutface oroRechiNg 29800, whose
concentration of a multivalent metal component is high has a
much higher saline flow conductivity (SFC: indicative of a
liquid permeation rate under pressure) than that of a water
absorbent resin composition whose surface is treated with a
surface treatment agent having a known concentration.
Further, in order to realize a superior moisture
absorption blocking prbperty and a superior liquid
permeation/liquid diffusing property in the water absorbent
resin at the same time, it is necessary that particle surfaces
are secondarily cross-linked evenly. The inventors of the
present invention found that: in order to achieve the object, it
is necessary that a precursor has a superior fluidity

(humidification blocking property). Note that, the precursor of

the present invention is a mixture of the particulate water
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has been obtained in the m xing step at 150 to 300C so
as to cross-link a vicinity of a surface of the

w@asowilicbat e wat er absorbent resin (A), wher eP@T/JR2064/009242

particul ate water absorbent resin (A) contains 95 wt
% or nore of the particles whose 20 particle dianeter
is less than 850 pm and not |less than 106 pm and a
| ogarithm c standard deviatiopg(a~) of a particle

size distribution of the particul ate water absorbent

BEBEoTHeMt +8sth A5t0E |RPSeoBRd o @IBYN0Pf tRe multivalent
mul tival ent netal conpohent contained in the solution

e 5 hva t (@
BoC e BB, AR, e Do B S R B 56 b g et
=15 respegt t0 the.parti.cul ate,water absorbent .resin
PG e dBnEORHTRA AR P i BT hLI SR theans to
component contained. in the _sol uti of the aquepus
R 93] @AUTRES SCRbRACO!( 8) Tulkivalehd; MOkl \gompound
5 Further, the nmethod of the Present i nvention for )
BsH @1 Ry Sl ovstifagss 6F peftlindding e@esdswithna particulate
includes the step of heating a precursor (D) obtained
waterxialgsarbpatt iresint e Faattdre abddveneselinesi of (e present
having a cross-linking structure obtained by
povgneiozi ig asnunsqtievatsedsobaoiet bbtedntal nblyg dissolving
acid radical, a solution of a nultival ent netal

goaROwA K B)ridanth ahagégani ¢ surface cross-1inking
agent at 150 to 300C so as to cross-link a vicinity

of a gyffacesof thixe nﬁ’é‘fﬁ{)GU'@fet‘Pﬁt eg;&%%?ftbe%véﬁﬂéh for

(A), wherein: the particulate water absorbent resin

(D AERSALIRCOR e U BE TG L L S5 00

%gf?g)slcgf ﬁlq]xig%daapelugtqg{flglgén\%a élaréqaasrc()jrt()jeer\l/lc artels?{'} (A) having

a cross-linking structure obtained by polymerizing an
unsaturated monomer containing an acid group, a solution of
an aqueoué multivalent metal compound (B), and an organic
surface cross-linking agent (C); and heating a mixture that
has been obtained in the mixing step at 150 to 300°C so as to
cross-link a vicinity of a surface of the particulate water
absorbent resin (A), wherein: the particulate water absorbent
resin (A) contains 95 wt % or more of the particles whose
particle diameter is less than 850 pm and not less than 106
pm, and a logarithmic standard deviation (o{) of a particle
size distribution of the particulate water absorbent resin (A)
is 0.45 or less, and an amount of a multivalent metal
component contained in the solution of the aqueous

multivalent metal compound (B) is 0.001 to 10 wt % with
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a particle size distribution of the particul ate water
absorbent resin (A) is 0.45 or less, and an anount of

w@20mi11i4val ent netal conponent contai ned in tPET/JP2004/009242

solution of the nmultivalent nmetal 20 conpound (B) is
0.001 to 10 wt %with respect to the particulate

wat er absorbent resin (A), and a hum dification

bl ocking ratio (w % of the.pgecursor (D) is 80 wt %
or less. Further, in the nethod of the present

reypetcitobof ehe pPeodiingtd heavet eabasbdientragsds MA), and a
conposition, it is 25 preferable that a main.

coOMRILIHa t9bnt Be VIRE em@RsPRReAt MR140046#184B2nt contained
PCT/ JP2004/ 009242 -16 resin conposition is a polymner

DAVEAY Qof0efsH ! SPMHY a§hlebtid S PRI NES Betal compound
an i £

pol yneri zing acrylic aci or sa t hereo

t.he Ln thod, of the present invention for 5
ggidﬁcé%ée?ﬁéhﬁﬁngv%ﬁgbrbent resin conposition, it is
preferabl e that _a concentratio the nultivalent .
et al FghOnenti e onBAthRL | Pk héhgol BIFSRTY §R¥ention for
mul tival ent nmetal conpound (B) is at least 1.80 wt_ %
PPCHEeing thenw akerhal ser et pessemompesition meludes the
10 producing the water absorbent resin conposition, it
steppref edmAdnighat t heesuvlrsoiron(Df tdietamlead vdlentmixing a
nmetal conpound (B) and/or the organic surface

prassehilatd ngadgembsosbbedt edsah BAC leavimghar cross-linking
Further, in the nmethod of the present invention for

tbrucedvei 6BthheeHaber palksaiPERINEEANN 1GPIROSHALOA, midnomer
is preferable that the organic surface cross-Iinking
geeithiniAg! HAeSAdMYARIVA] eRl sGeWh- of a multivalent metal
compound (B), and an organic surface cross-linking agent at
150 to 300°C so as to cross-link a vicinity of a surface of the
particulate water absorbent resin (A), wherein: the particulate
water absorbent resin (A) contains 95 wt % or more of the
particles whose particle diameter is less than 850 pm and not
less than 106 pm, and a logarithmic standard deviation (o{) of
a particle size distribution of the particulate water absorbent
resir-1 (A) is 0.45 or less, and an amount of a multivalent metal
component contained in the solution of the multivalent metal
compound (B) is 0.001 to 10 wt % with respect to the
particulate water absorbent resin (A), and a humidification
blocking ratio (wt %) of the precursor (D) is 80 wt % or less.
Further, in the method of the present invention for

producing the water absorbent resin composition, it is

preferable that a main. component of the water absorbent



Further, in the nmethod of the present invention for
produci ng the water absorbent resin conposition, it is
wQQoopnefssr abl e that the nultival ent nmetal conpP@EM200£009242

the nultival ent nmetal conpound (B) includes one or
nore netals selected from bivalent or further

mul tivalent typical netals and transition netals
whose group nunbers are 4 tqiR. Further, in the

met hod of the present invention for 25 producing the

Medief akng bidiesiig an'pg,g Uhody iRavfdOa  cross-linking
2004/ 113452 PCT/ JP2004/ 009242° -17 preferable that the

ol (o LR LA AT m Bt G, BRI RE, FRkTor salt

f the.nature and advant ages of the invention,
‘?lé‘?céi}\ce shoul d be nade to the ensuing 5 detailed

description taken conj unctio th t he

nccorBRRYARE: draithis. TR DRSCRIBTI RFF YT bRV RRSIon for
Fig. 1 is a cross sectional view schematically show ng,
produciagsuthfg wWigsaratabsasbanto nesigur €ogpposition, it is
absor bency agai nst pressure (AAP) of the water

pbefatedrlte rtlsah eonposiceidratioy. f ithea gnudtivalent metal
sectional view schematically show ng a neasuring

eppapeh e tused thinsdagurtha ssdiutienf b bwhec andiidtvialehy metal
(SFC) of the wat er absorbent resin conposition. 15

E) iSARRYE NGt QUBR MR BANVENTI ON ( Enbodi nment

wat er a sorbent resin conposition according to

the [G3RRY, EHROHENL d i} ¥d8s FnRarptE At iMdkBlkion for
absor bent

producing the water absorbent resin composition, it is
preferable that the solution of the multivalent metal
compound (B) and/or the organic surface cross-linking agent
is heated at 30°C or higher.

Further, in the method of the present invention for
producing the water absorbent resin composition, it is
preferable that the organic surface cross-linking agent
includes a multivalent alcohol.

Further, in the method of the present invention for
producing the water absorbent resin composition, it is
preferable that the multivalent metal component of the
multivalent metal compound (B) includes one or more metals
selected from bivalent or further multivalent typical metals
and transition metals whose group numbers are 4 to 12.

Further, in the method of the present invention for

producing the water absorbent resin composition, it is
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20 resin (A) and a nultival ent nmetal conponent (B).
Note that, the water absorbent resin conposition of

wWo b@4prrsent  enbodi nent is a conposition whi CRCT/JP2004/009242

i ncludes a water absorbent resin as a main conponent,
and includes 80 to 100 wt % of the water absorbent
resin, nore preferably 90 to 100 25 wt % of the water
absorbent resin. The water abgprbent resin WO

2004/ 113452 PCT/ JP2004/ 009242 -18 conposition is

baupeabbde USRA ! Nts@Nith1YivEkeld ahSefUCNcBpBARE(t of the
di apers, sanitary napkins, incontinence pads, nedi cal

. Lke. | G B pption will
REHE At dctal Sorl BT B 09 ARRRIARACE 1) the
mul ti yal ent t al conpongnt ) 1. (] rticul.at
Wt er FRSs3r BENET Flé’é‘lgﬁréign &8 E?Er‘i}i“(u}%%f)@r%a?%? advantages
ahsorbent resin (A)".is constituted, of spherjcal, or .
Ghof BRoURY BRTITR I defor At SR ALY uB T Gr LS b F! fgSuing
hydrogel formation polyner (hereinafter, 10 referred
tdetailesl as dgswaiptiogbsotB&an r edfin) GANGHNGEROBe Wwith  the
obt ai ned by pol ymerizing a hydrophilic nonomer. The
wecom paslylinggdpaspergs: nmeans a conditi on under which
the water absorbent resin necessarily absorbs a |arge

anount of water whose weight is five tines as nuch as
a wei ght of the 15 water absorbent resin itself,

PRIEFARS CRIPTIHVOF DRAFINGEH as the weight of
the water absorbent resin itself, in an ion exchange

wat er gy Pejh‘&@tsrcfé‘éé"é@éﬁo@fagp%ié% EBARSnati CANY EhBving a
5 50 wt ¢ nmor e

under I C w % or nore an Yoor |ess,
%.0r. r d % I el ...
AR EHERhY fabhaflts TR 0 RiRatlnd 2 WE gl eaina
pressure (AAP) of the water absorbent resin composition.
Fig. 2 is a cross sectional view schematically showing a

measuring apparatus used to measure a saline flow

conductivity (SFC) of the water absorbent resin composition.

BEST MODE FOR CARRYING OUT THE INVENTION
(Embodiment 1)

A water absorbent resin composition according to the
present embodiment includes a particulate water absorbent
resin (A) and a multivalent metal component (B). Note that,
the water absorbent resin composition of the present
embodiment is a composition which includes a water
absorbent resin as a main component, and includes 80 to 100
wt % of the water absorbent resin, more preferably 90 to 100

wt % of the water absorbent resin. The water absorbent resin
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particularly preferably 5 wt %or nore and 15 wt % or
| ess, nost preferably 5w %or nore and 10 wt % or

wo e@g/10f45a  wat er - sol ubl e conponent (wat er - sol B@T/&P2004/009242

polymer) is contained in the water absorbent resin.
Further, the water-insoluble 25 water-swelling

hydr ogel formation polynmer has a spherical or WD
2004/ 113452 PCT/ JP2004/ 009242 g-19 indeterm nate
particul ate shape. Specific exanples of the

wBhepokNgehubs eraes £EnByvehEAdin hydheaety fRAREEATs such as
pol ynmer includes: a partially neutralized

BT P ehsE KA PO p L B b AR, hedical
Bamscnshat:®: i by R drsnd denpbPRER i} eedif ) ehe

neutralized starch-acryljc acid ft, pol r.(us.

PataT ABSORBIBEeIICS N (Akobbey! BAE- tafoidilkitatent metal
copolynmer (U.S. Patent No. 4389513); 10 a saponified
mepoa@é‘tta(%)-acryl ic acid copolyner (U S. Patent No.
4124748); a hydrol yzed acryl am de (co)polynmer (U.S.
FatRartikmla3des8zae)y; Absyies tyResiactA) onitri

copolynmer (U.S. Patent No. 3935099); and the like.
Howev&he tpartiaticdateawagebenbsoebentafedine (Afe$erdonstituted
enbodi nent is constituted of a 15 cross-1inked

Be! y@gh¥ricaCiod (&th}PhQJdgerpéﬂﬁbWé NgoACHyht€r-insoluble
acid and/or salt thereot as a main conponent. Note -

R 0P TSR g ST e,
PR o R A Ror it b s BR L AEYHEF wRligh, jpan be
oA R %, Bot IR ot mhe
Rt difing property means a condition under which the

water absorbent resin necessarily absorbs a large amount of
water whose weight is five times as much as a weight of the
water absorbent resin itself, preferably 50 to 1000 times as
much as the weight of the water absorbent resin itself, in an
ion exchange water. The water-insoluble property means a
condition under which 5 wt % or more and 50 wt % or less,
more preferably 5 wt % or more and 25 wt % or less, further
more preferably 5 wt % or more and 20 wt % or less,
particularly preferably 5 wt % or more and 15 wt % or less,
mbst preferably 5 wt % or more and 10 wt % or less of a
water-soluble component (water-soluble polymer) is contained
in the water absorbent resin. Further, the water-insoluble

water-swelling hydrogel formation polymer has a spherical or
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acid (salt) polyner of the present enbodinent is a
cross-linked polyner in which 50 nol % or nore and 100

woRio4Aa3s2 | ess of acrylic acid and/ or salt theP€DiPa064/009242

included in 25 a nononer conponent, preferably 70 nol
% or nmore and 100 WD 2004/ 113452 PCT/ JP2004/ 009242
-20 nmol % or less, nore preferably 90 nol % or nore
and 100 nol %or |ess of acrydic acid and/or salt
thereof is included in the nonomer conponent.

fr!d(ﬂ&E@fmih*at'bs?ﬁfﬁfcﬁl%%eshaﬁfe 50 to 90 nol %
preferably 60 to 80 nol % of an acid radi cal

contaspediil e ghxgef)[gaﬁlaewaf I gmﬁege easarfekes%weumg

of the nmet a suc

p tass ul [ithiu |_t: and
§>ﬁ%ﬁg%&| ARRTh B r‘f%%rlgb&él&?gm L PAE ety B pratized
The sorb r sin for for sal t
GEQBP KR | PADHRAONSF RS gl%@l%fm SHeRyatRghnt No.
10 or nay be neutralized during and_aft
S6PARS Ly dd 5 Pafont Aise 4 b 83005 Unfly BatenhtNAed250640,
wi th each other. Further, |n the present enbodi nent,
Bs St hBapantti Niol. a2 7 5@V S8r, Ensmibean Pe¢ent(No. 56536, and
possi ble to use a water absorbent resin having a
thesdiltd)nkang retssutink edolptaaitiet ybyn ehbt pedli yodr istanghaacrylic
unsat urated nmononer containing an acid radical, in

heids qirdffie ahsigirhent QUREErt yPabohe t g, th@76663) an
unsat urated nmonomer containing an acid group used in

I%u@&?&?é‘tm%q’@i’g'd?@ oI 1YHEE r  UTRNOPBI cANNGY . n4@@9513)

an acid group in ynerization and a nononer such

P L5 B S ST L MR, 199 pacens

ter4 ?Bﬁoﬁf)ﬁ“ reﬁ‘ll}rf]d%(r)iayzoenf lfalcq*(grl.gs)lmlde (co)polymer (U.S.
Patent No. 3959569); a hydrolyzed acrylonitril copolymer (U.S.
Patent No. 3935099); and the like. However, the water
absorbent resin of the present embodiment is constituted of a
cross-linked polyacrylic acid (salt) polymer including acrylic
acid and/or salt thereof as a main component. Note that, the
“main component” of the present embodiment is defined as
follows: in case where a certain component “a” is included in
“B”, as long as “B” includes 30 wt % or more of the component

({2

a” with respect to the whole amount of “B”, the component
“a” is a main component of “B”. The cross-linked polyacrylic
acid (salt) polymer of the present embodiment is a
cross-linked polymer in which 50 mol % or more and 100

mol % or less of acrylic acid and/or salt thereof is included in

a monomer component, preferably 70 mol % or more and 100
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two or nore kinds of: partially neutralized
pol yacrylic acid polyner; hydrolyzed

wger@naks4azryl onitrile graft pol ymer; 25 star chP@r/uBa0042009242

acid graft polymer; saponified vinyl WO 2004/ 113452
PCT/ JP2004/ 009242 -21 acetate-acrylic acid ester
copol ynmer; hydrolyzed acrylonitrile copolyner or
hydrol yzed acryl am de copolygfﬁl or cross-linked
acrylonitrile copolynmer or cross-linked acrylamde

eoFP %R 1888atHIREed GFEPIRY - 9UOYRLE O a%lniﬂl%é and 100

cross-1linked polyvinyl" al cohol” cross-1inke

RSP Y MeRes el £ NVl ge, £QPRLVEE: ARAebES! iiuded in

Usé pa al 'y neutra

| yacrylic acid ol r obt ai ned.py. pol rizing.,and
PREY B0 Rkl SemBHotBE: Rt arndl e prELeheplf HHY 50 to
and/or its salt _(neutralized acryljic acid) as a )
#4 M QnpBneRt StepEdyar @ Paltioy %&um% !i/%dogoﬁgﬂac%%d cradical
acid polynmer may be obtained by copol ynerizing a
eondmsnedainythe pelym@rdisrneyvaralizre, ean)d exemadeq of the
mai n conponent with other nonomer as required.
Spétiihictudeamlked i chedthevaltrosoobr as mddidem ,apotsssium, and
ani oni ¢ unsaturated nonomer such as nethacrylic acid,
Mg ; achinogiahonsgltachtd kimatwai €abGi dndmat discpreferable
acid, vinyl sulfonic acid, styrene sulfonic acid,

2o (WBE Y@ Tyiraghie- ZHetiddi amb%ﬂg geiss:namxdforming salt

2- (et h) acryl oyl et hane sul foni c acid,

ﬁé@??ﬁgﬁﬂ&ﬂ%@&!‘ ﬂ?@?g%%{]orrﬁ?gc%ﬁgs% betdrs ﬂ]{){)}l&/merization ,

noni oni ¢ hy roup- cont al
HBS S 4768 RNyl Yo, i bIWrerisation, or
LS SIELOLZE P b PO INE G ith ¥in other.

Further, in the present embodiment, as the particulate
water absorbent resin (A), it is possible to use a water
absorbent resin having a cross-linking structure obtained by
polymerizing an unsaturated monomer containing an acid
radical, in terms of the absorbent property. Note that, the
unsaturated monomer containing an acid group used in the
present embodiment includes a monomer containing an acid
group in polymerization and a monomer such as acrylonitrile
which becomes an acid group by being hydrolyzed after
polymerization.

Examples of the water absorbent resin are one kind or
two or more kinds of: partially neutralized polyacrylic acid

polymer; hydrolyzed starch-acrylonitrile graft polymer;

starch-acrylic acid graft  polymer; saponified  vinyl
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(rmeth)acrylate, isobutylene, |auryl(nmeth)acrylate,
acryl am de, 25 (neth)acryl am de, N-ethyl

w@emuh)®6z yl am de, N-n-propyl WO 2004/ 113452 PCT/JP2004/009242

PCT/ JP2004/ 009242 -22 (neth)acryl am de, N-isopropyl
(rmeth)acrylam de, N, N-dinmethyl (neth)acrylam de,

2- hydroxyet hyl (nmet h)acryl ate, 2-hydroxypropyl

(et h)acryl ate, nethoxypol ye_tj?/l enegl ycol

(et h)acryl ate, pol yethyl ene glycol nono

faetMadithaie adidi eytdy rddé%d‘l%hmgr}” WYHRYI¥ A d d9BEylonitrile
N-acryl oyl pi peri di ne, and acryl oyl pyrrol’ di ne; and

oTal ns r at S :

ﬁl,ékkbgfhnfﬁyhyl gﬁjnoe}?‘\ﬂ%w;smt L) acérdﬁ%l?%fndﬁl, N- 8?801ymer’ or

I thyl ryl at e, .
?L\P%{I%%{Tﬁg%%ﬁam %(gﬁgap@ﬁr{]ﬁet h)%%??/}ya ee’r 10 °F cross-linked
N, N-di met hyl am nopr opyl, (nmeth)acryl am,de, .and ..
Ry (s S GOty R er e Bt el cARb oy RRaMA Fontpining
amount_ of the nononer, other than acrylic acidis O to,
gposdtlingest ef er ab@Plyvisyio nol Rlowhal;r espectcrags-linked
all the nononers (contained in the water absorbent
ehajylerse theldeby anhordridenmanolygnan; abser bdve like. It is
property of a product water absorbent resin
peofmeshle onp ancser geuctinglyt heneatealizalsopldptctregbion acid
(conposition) at | ower cost. Exanples of a method for
pBlyehiCi b @il S- biynkipddynsdFideh dr €aintl 0 ¢Mesydigking a
absorbent resin used 1n the present 20 enbodi nent are
Ao h Ol O 0 158 ifn i/ P Sy 1RKT 88id %ﬁ&?%@e@@ é’Al‘thfﬁ‘é tralized
using a cross-linking agent; not only the nonone But

%?gligg%%ﬁn):ggag raqisébﬁﬁg?%éﬁgent havi ng two or

rizabl'e unsa groups or two or nore
Lgﬁf}té‘%atpga[l%zggyi sné:a%géﬁrzrgrai Zpeo y%rcrry 1acCtaLecC:lic¥Vi f)gl§rrﬁ%r may
be obtained by copolymerizing a monomer (acrylic acid and/or
salt thereof) used as a main component with other monomer
as required. Specific examples of other monomer include: an

anionic unsaturated monomer such as methacrylic acid,

fumaric acid, crotonic acid, itaconic acid, maleic acid, vinyl

sulfonic acid, styrene sulfonic acid,
2—(meth)acrylamide—Q—methylpropane sulfonic acid,
2-(meth)acryloylethane sulfonic acid,

2-(meth)acryloylepropane sulfonic acid, and salt thereof; a
nonionic hydrophilic-group-containing unsaturated monomer
such as N-vinyl-2-pyridone, N-viniyl acetamide,
methoxypolyethylene glycol(meth)acrylate, polyethylene glycol
(meth)acrylate, isobutylene, lauryl(meth)acrylate, acrylamide,

(meth)acrylamide, N-ethyl (meth)acrylamide, N-n-propyl
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25 absorbent resin; and a. simlar manner. It is
preferable to WD 2004/ 113452 PCT/ JP2004/ 009242 -23

w@omaliyiasr i ze or react the internal cross-|i nkP@mJP2004/009242

agent. Exanples of the internal cross-I|inking agent
include: N, N -nethyl enebi s(net h)acryl am de,

(pol y) et hyl enegl ycol di (neth)acryl ate,

(pol y) propyl enegl ycol di(nmetlhacrylate, 5

trimet hyl ol propanetri (neth)acryl at e,

ghy&?nh&@yléﬁﬂateh)ﬁcwéﬁ%@pw (meth)acrylamide, N,N-dimethyl
gl yceri neacryl atenet hacrylate, ethyl eneoxide

gﬁﬂﬂ Ex%?ts]r?%r{gl%htehy' ol propanetri Qqﬁﬂlﬁrxﬁagw%ﬁq{@;metrhgta&rylate,

ent aer yt éxa( et h)acryl ate, anu

rial vyl . iso nuy at trial lyl ph hate, triallyl
gﬁ:hsfedlyof@’%%f§¥ t {{Pgl%wﬁaggdaﬁ%ane’ngéphoxypolye%hy%{eneglycol
ol .y).et hyl epnegl ycol, di gl ycid et her, | ycer ol
R Ry alne: BatyeshulSnetly e ayimatls - (Betaseylate,
gl ycol, polyethylene glycol, propylene glycal, o
guwéwwéi,meperﬁa‘éww yirslidengy| dheasiriovdpiperidiste, and
carbonate, propyl ene carbonate, polyethyl eneim ne,
N5 agirydpsipymeelidiiney| saaed andtidwid | kmmsgheseted monomer
internal cross-linking agents may be used either
isnmadpendensky or Ny Ne- kit & Blol ba mdnbierthtyilon of (ivetl0mcrylate,
nore kinds. The internal cross-linking agent nmay be

addedie@hyhe@mimRActHy@In system either at once @méth)acrylate,
separate doses. Wien 20 using one or nore internal

N,@?—%i%@tl?gga%gﬁg@oﬂﬁ is preferable that ﬁn%e\:,\%h)acrylate,

cross-lin r “i'ncl udi ng not less tha

FEAVIEIL 0 SRR BRI ARSI Biaggrmery
SHTL T8GR, e G Qe Provert e of the product

resi nOCro 1noa{c’riit13ir,og'n amount of the monomer other than acrylic
acid is O to‘ 30 mol %, preferably O to 10 mol %, with respect
to all the monomers (contained in the water absorbent resin),
thereby further improving an absorBent property of a product
water absorbent resin (composition) and producing the water
absorbent resin (composition) at lower cost.

Examples of a method for introducing a cross-linking
structure into the water absorbent resin used in the present
embodiment are as follows: self cross-linking is proceeded
without using a cross-linking agent; not only the monomer
but also an internal cross-linking agent having two or more
polymerizable unsaturated groups or two or more reactive

groups is copolymerized or reacted with the particulate water

absorbent resin; and a. similar manner. It is preferable to
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WO 2004/ 113452 PCT/ JP2004/ 009242 -24 An anount of
internal cross-linking agent used is preferably 0.001

w0 0003/1na352 % nore preferably 0.001 to 2 nol % PCT/aR200u009242

nore preferably 0.005 to 2 nol % still nore
preferably 0.005 to 0.5 nol % further still nore
preferably 5 0.01 to 1 nol % particularly preferably
0.01 to 0.2 nol % nore partggularly preferably 0.03
to 0.15 mol % and nost preferably 0.03 to 0.5 nol %

Volld 1§ 880EGE bP Rdat @henl%haloér@@é%m%n@ agbﬁ%

unsat ur ated nononers (excluding the cross-|

3%2?31 |41 |pﬁggggdgrqte&ﬁ%é£ﬁt %112; ﬁ Snkgﬁlgr rga[aé%}}{) include:
ei‘%’ie%l%ﬁﬂ%ﬁf‘%ne%“aggl“° S NG 300 ool

suf fi nt a orbent erty V\henthelnte_al
Sl thT Rk R R ont . (B0 DBe oy IF BeeoL, os il gigerylate,

Structure inside the vvater absorbent resin, the 15
triaeshy lelrepanskrigatelactydaidded to the reaction
system before, during, or after the polynerization of
ghpcurﬁsmhrri(anedih)aunplmﬁ‘q, or afglycetrhveneuyiatémathacrylate,
of the unsaturated nononmer or the polyner. Note that,
ebhyienpokyder ideaiaturedt trimephgdo o panaddi(figtH)ercrylate,
exanple 0 to 30 wt % (with respect to 20 the nononer)

e @ r?@hlrht&lmézefﬁ@hwéﬁymea R 10y E @ffanﬁr%rt%h triallyl

and cel | ose, a derivative of starch and cel | ul ose,

Skl BTy bh A o) g, e,
#g%ﬁl,fél%)thj?ﬁgﬁc% %Ii{%rnaerfs o%)algenttytﬂe g%gﬁgél tgglgiymdyl ether,
g@gg’gg@dﬂ%@%é;ﬁg 'd 1a,I t%l’ycero%ogléfljgjl%r%fféyl ether, ethylene

glycol, polyethylene glycol, propylene glycol, glycerine,
pentaerythritol, ethylenediamine, ethylene carbonate,
propylene carbonate, polyethyleneimine,
glycidyl(meth)acrylate, and the like.

These internal cross-linking agents may be used either
independently or in a suitable combination of two or more
kinds. The internal cross;linking agent may be added to the
reaction system either at once or in separate doses. When
using one or more internal cross-linking agents, it is
preferable that a cross-linking monomer including not less

than two polymerizable unsaturated groups is always used for

~the polymerization, taking into account the absorption

characteristics or other properties of the product water

absorbent or the product water absorbent resin composition.
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-25 In polynerizing the aforenenti oned nononer so as
to obtain the water absorbent resin used in the

w@e@sani4s2 enbodi ment, bul k pol ynerizati on or PCT/JP2004/009242

preci pitation polynerization may be performnmed.
However, in ternms of (i) 5 performance of the water
absorbent resin, (ii) controllability of

pol ymerization, and (iii) abspgfbent properties of a
swelling gel, nore preferable nmethods of

pol YNRak] Zalh Bt €oR0USAEEn a0l yFEd Aah kA BNHgent used is
reversed suspension polynerization that are perforned

pgg%réﬂﬁ}g p@@@dﬂ t508 ARt %a%%egaléfé%yi}% W ogP (;cg)g 2 mol %,

nono I's ‘used. e cdncentration of the non r

ont.ained in _the u S SO jon (hgreinafter, .
FRTRHEq e s RenbrurBI o JE0HS Sdel Bonyipl % still more
det erm ned de ding . on te rature. of the aqueous
BareTania 5By be 8 Mo hohorti tit 444 lnaHors preferably
particularly [imted. However, the concentration of o
Ol kendnirol s¥opr prEtEHLlATIY PEctorabbs 0,0 hote 0.2 mol %,
preferably 20 to 60 mass % Further, in carrying out
mheraqpevticwelrlyi pmefpoaRler? 8 6o, Osdbbvenvlo¥herand most
than water may be used together as required, and a

bypéerdbljhd . €8 wentD.Gsedol dgetwerh @& pscthab a total number
particularly Iimted. Note that, the reversed

SUSREOR PNoPOLYITEth&ati®fatSrate @O BRIOABTEOfeRIAddng the
in which a nononmer aqueous solution is suspended in a

B}‘Gégpﬂﬁtﬂiﬁ@%%%rﬂ .59 ¥88k, wi-d $hEeE&Ant! 8f the internal
exanple 1n U S” Patent No. 4093776, U.S. Patent No. 25

SEERA M R s RS 8 o in case
where the internal cross-linking agent exceeds 3 mol %, it
may be impossible to obtain the sufficient absorbent property.

When the internal cross-linking agent is used to form a
cross-linking structure inside the water absorbent resin, the
internal cross-linking agent is added to the reaction system
before, during, or after the polymerization of the unsaturated
monomer, or after the neutralization of the unsaturated
monomer or the polymer. Note that, in the polymerization, it
is possible to add (i) for example O to 30 wt % (with respect to
the monomer) of hydrophilic polymers such as a mixture of
starch and cellulose, a derivative of starch and cellulose,
polyvinyl alcohol, polyacrylic acid (salt), cross-linked
polyacrylic acid (salt), and the like or (ii) for example O to 5
wt % (with respect to the monomer) of a chain transfer agent

such as hypophosphorous acid (salt).
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U S. Patent No. 5244735, and the |ike. Further, the
aqueous solution polynerization is a nethod in which

WO b@4modasrer  aqueous solution is polynerized BET/IRR004/009242

using a dispersion solvent, and is recited for
exanple in U S. Patent No. 4625001, 5 U S. Patent No.
4873299, U.S. Patent No. 4286082, U.S. Patent No.
4973632, U.S. Patent No. 4985hH38, U S. Patent No.
5124416, U.S. Patent No. 5250640, U.S. Patent No.

5264499, potlymeF3iABL the. abtedVontidrred PRAEAbNGr so as to
5380808, " Eur opean at ent No. 0811636, European Patent

5 , e nt_.No. 0 7,: Eurepea
PR N1 1580 ARa0r REY | KeT\pbe ¢, 1 tBR Present
initigtors.. and the,like hat are uysed in_these . . ..
Sﬂ?ﬂéﬁnzeﬂ‘ﬁ’on rréf'ﬁg‘ds agol&g’f?prlléétla% apT cabPEegLpitation
thn’f resent . embodi nment. Further, in_jnitiating the )
POLYHEGTIZatioR, ey SHReTioraed. Towerera ihdigans of (i)
pol ymeri zation initiator such as potassjum .
PErEQT MATEC e apthddi v pée s LapapEbenddranimper(sidl eandrollability
t - but yl hydr oper oxi de, hydrogen peroxide, 2,2'-azobis
02-polynesipagpanepndl Hyid) cdhdarbhelet mroperties of a swelling
phot opol yneri zation initiator such as
gehydnoxy- pretehybld - prethyd dpropansly meratmidBnaciieveiqueous
energy ray such as an ultraviolet ray and an el ectron

byl ériz@k (n Oh nider S aRRId | @3speRsIBRUP o merization that
pol ynerization initiators used is ordinarily 0.001 to

%ggg#JF?/%'%ﬁh%fde'iﬁ%éls %1%‘% %@ngi@ioqplth%t( %}fht aqnﬁfeiﬂfgsolution

€ nononers urther, 1 n case of using an

i.dj zi radi cal pol yneri zation initiator, redox
g’)gltglﬁcégﬁggto?’gﬁ?%yuégdCar fied WO 2004/ 113452

PCT/ JP2004/ 00924 -27 out. by using a reducer suchdas.
sodi u |fsppé:,erg &itmﬁl of e monomer contalne in the

aqueous solution (hereinafter, referred to as monomer
aqueous solution) is determined depending on tempefature of
the aqueous solution and a type of the monomer, and is not
particularly limited. However, the concentration of the
monomer is preferably 10 to 70 mass %, more preferably 20 to
60 mass %. Further, in carrying out the aqueous solution
polymerization, solvent other than water may be used
together as required, and a type of the solvent used together
is not particularly limited.

Note that, the reversed suspension polymerizatioﬁ is a
polymerization method in which a monomer aqueous solution
is suspended in a hydrophobic organic solvent, and is recited
for example in U.S. Patent No. 4093776, U.S. Patent No.

4367323, U.S. Patent No. 4446261, U.S. Patent No. 4683274,
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bisulfite, ferrous sulfate, L-ascorbic acid, and the
like, together. In terns of the properties, an anount

wW@Roo4paddyreri zation initiators used is ordi nar PCHIERGODI242

to 2 nol % 5 preferably 0.01 to 0.1 nol % (wth
respect to all the nononers). After the

pol yneri zation, the resultant is ordinarily a
cross-linked polyner in an aggous gel phase, and is
dried as required. Odinarily, the cross-Ilinked

RRiynPatentt No.ageeris350 g8H PRasEiks. PUIMIdZethe aqueous
before and/or after the drying, thereby obtaining thgl

%ﬁﬁfi&?sﬁbbfﬁ{eﬁ%éitfbdﬂp‘)s gufﬁ%@{%(tit Eﬁc%%i.d;gotéqe monomer

treatment” i s perforned ordinari

I - 100G t . e ferably. 120C to .
%Sfcfed@%e%é‘?tf&o#g ﬁnéogé%gﬁ%@%nwgigﬁﬁta éIl:?r%aa aabs%ersmn
moi sture coptent 15 qgf .t he pol r. a ype of the
TPt S AG 18 e s Luton SRR llF e’ I b PhERnfoNe: 25001,
@0% ea;. The noi sture content (defined by a noisture
ot erft2 tepunt by 484389 %hg H-8r yibiafemdssNart 289087y U.S.
the water absorbent resin or the water absorbent
Padentcliapds? ¥ B&B 2 hal. 20PRsenbdia. |49 85411 3,30CS.dPatent No.
three hours) of the water absorbent resin or the
2dt2Xt4 4bs b8 ntPatsnh Nomidss 066}, the&sePatehaclo. 8364495,
been or has not been cross-linked, which is used in

Uhe. PaesaptNer®U4BO06, 5 NoPapaklt Nd.a5BRJS 0Bt &uropean
However, the noisture content is preferably 0.2 to 30

Pht¥ntM6e O8¢N1Y 3! ¥oZPoPedn! Pakentt NY. HYH
preferably 0.5 to 10 wt %}cnggont hgt WO 2004 %%?%%6Wﬁropean

PETLAE2NGY 0092577 28,y mCE AR50 SRIL 198BS bl ine
ﬂﬁ’{tea.‘i %gn\%%gs’abfﬁ{@g%ré,esépldc%rHJGOSh if:(zn"chat are used in
these polymerization methods as examples are applicable to
the present embodiment.

Further, in initiating the polymerization, it is possible to
use: a radical polyfnerization initiator such as potassium
persulfate, ammonium persulfate, sodium persulfate,
t-butylhydroperoxide, hydrogen peroxide, 2,2’-azobis
(2-amidino-propane) dihydrochloride; a photopolymerization
initiator such as 2-hydroxy-2-methyl-1-phenylOpropane; or an
active energy ray such as an ultraviolet ray and an electron'
ray. In terms of the properties, an amount of polymerization
initiators used is ordinarily 0.001 to 2 mol %, preferably 0.01
to 0.1 mol % (with respect to all the monomers).

Further, in case of wusing an oxidizing radical

polymerization initiator, .redox polymerization may be carried
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A particle shape of thus obtained water absorbent
resin (A whose surface has been or has not been

we@e@sai4snked is 5 not particularly limted SPCHIERD04009242

spherical shape or coagulum shape made up of
spherical particles, a granular shape, an

i ndeterm nate shape, and the |ike. However, an

i ndet ermi nate granul ar shape.®pt ai ned through the
pul verizing step is preferable. Further, its bulk

densiby i9sirtef anefedicdl S 1 FB62)s 0s6@itron O-ROfHN ;sodium
nore preferably 0.50 to 0.75 g/m, further preferably

Bi8011i9e 0. F3rgok | Sulffen® 10fa SUPasiOr aEE&Peréﬂ&S e 1like,
The’ wat er

t he wat er absorbent resin’ conposition.

SOBLHERS 1T Pl Al 1 e B MG, O g 18580t of
b bent [ which h b | ect ed

SHOSRER L3 in P S BRSBTS, Popbc e, mot %
DhetEhaty ho, o SR Co°E 20T osBLin ng menic TS i

cross-linking agent. 20 (I1) Organic surface

ER0BOMERKi-ng agent (C) There are various kinds of

surface cross-linking agents for cross-linking the

sur f addteFothat pailpimgrizetien, prloperesadtant tdheordinarily a
obt ai ned wat er absorbent resin, it is general to use

thessthinkyd ngolgmass-in aki g egenbsgel phood yahnd is dried as
compounds, (b) 25 epoxy conpounds, (c) nultival ent

?g'g&qréamyaﬂﬁar{19z R %Q%/sllilimadpﬁwx%%qoﬂﬁ%?@@%ueous

condensates of "the nultival ent am ne conpounds an

B g OB d e BB COMBIS oo, crety
%%rtg(fﬂ?ﬁg the water absorbent resin (A). Further, the drying
treatment is performed ordinarily at 60°C to 250°C, preferably
at 100°C to 220°C, more preferably 120°C to 200°C. The
drying time depends on a surface area and a moisture content
of the polymer and a type of the dryer, and is set so as to
realize a desired moisture content.

The moisture content (defined by a moisture content
found by measuring a d.rying loss after ‘ drying the water
absorbent resin or the water absorbent resin composition that
has been left at 180°C for three hours) of the water absorbent
resin or the water absorbent resin composition, whose surface
has been or has not been cross-linked, which is used in the
present embodiment, is not particularly limited. However, the
moisture content is preferably 0.2 to 30 wt %, more preferably

0.3 to 15 wt %, further more preferably 0.5 to 10 wt % so that
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compounds, (h) cyclic urea conpounds, (i) trinethylene
oxide 5 conpounds, (j) and the like. As the organic

W@ ofatBsZr oss- |1 i nki ng agent used in the preskOl/JP2004/009242

enbodi nent, specific exanples are given in U S

Patent No. 6228930, U. S Patent No. 6071976, U.S Patent
No. 6254990, and the |ike. Exanples of the organic
surface 10 cross-linking agemyg(C) include: polyol
conmpounds such as ethyl enegl ycol, diethyleneglycol,

Phepwaredbsirbenf irRidIN ¢9el YEObowder phase, in terms of
tetraet hyl enegl ycol, pol yet hyl enegl ycol,

gpRrepaned LRI Sneely 6y i ition.
B g £ IR, e S s heny realn igmgosition

gl yceni n,. .15 0ol el d - - - di o] , .
7 5700 Bagtir RO PR R Bnufs BHAESY fulPhjabsorbent resin
6- hexanediol, 1,2-c ohexanedi net hano| . .
D GO SHace HaReb R oRh SOl Bt RansraRPrkinked is

tri et hano] am ne, pol yoxypropyl ene, .

et H%ﬁ@lﬁ?fsb’opiﬂmé#édo bIS3EGN cp®| yerspherical shape or
pentaerythritol, and sorbitol; epoxy 20 compounds such
geagiiyimanedlarel made yuidyf etHeericadoppethglesnea granular
gl yci dyl ether, glycerol polyglycidyl ether,

dhglpeeraah podggeyoiiddteetdieapepoaygl yidee olike. However, an

pol ygl yci dyl ether, propyl eneglycol diglycidyl ether,

pedype opyherteg! ygehnudegl ycsHylpeet hethtadnddgl yehedeligh  the
mul tival ent am ne conpounds 25 such as

Bﬁﬂ%%?f‘ﬁ‘i‘iﬁms@@ diet Bylegpipi@nm pertWRr2004511345R density
CT/ JP20047 009242 -30 triethyl enetetram ne,

L%{efi?leetdwﬂ) ngpgnka_@ig}f@) PAB aLd W!@@GEZ?E‘W ?ﬁor@nggeferably

yethyl ener mne; nultivalent ~isocya e ‘conmpoun
RS0 30, S Y BSESELOB R ra, Q6080 270 &/ im
%g%()sungis superior properties of the water absorbent resin
composition.

The water absorbent resin (A) in the present embodiment
can be obtained by cross-linking a surface of a water
absorbent resin, which has been subjected to the internal
cross-linking process and the dry process, by using the
organic surface cross-link‘ing agent. The following description
explains the organic surface cross-linking agent.

(II) Organic surface cross-linking agent (C)

There are various kinds of surface cross-linking agents
for cross-linking the surface. For attaining better properties
of the obtained water absorbent resin, it is general to use the
following cross-linking agents: (a) polyol compounds, (b)

epoxy compounds, (c) -multivalent amine compounds, (d)
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5 such as 1, 2-et hyl enebi soxazol i ne; al kyl ene carbonate
conpounds such as 1, 3-di oxol ane- 2-one,

wdad 2008118452 1, 3- di oxol ane- 2- one, 4, 5-di net hyl - 1, PCT/JP2004/009242

3- di oxol ane- 2-one, 4, 4-dinethyl-1, 3-dioxol ane-2-one,
4-ethyl -1, 3-di oxol ane-2-one, 4-hydroxynmethyl- 1, 10
3-di oxol ane- 2-one, 1, 3-di oxane-2-one, 4-nethyl-1,

3- di oxane- 2-one, 4, 6-di nethylggl, 3-dioxane-2-one, and
1, 3- di oxi sopane- 2- one; hal oepoxy conpounds such as

epredensahydri 8f eghdr omMimivAlenfnNdamine compounds and
a- net hyl epi chl orohydrin, and nultival ent am ne

sBiinct egpibeon el o i ono,
%?;Piﬁcc{lgoa%%z%lﬁfﬁye as%%%}asﬂlnds {g) alkylene carbonate

Xypropyltrifret ane ’an
-am ltrieth il : d th
LRTHARLARY ) R B2 Eh B0, 6Pt M SUTBBHDRSne oit
3- et hyl - 3- oxet hane, 20 net hanol , 3-butyl 3- oxet hane
ﬁﬁFﬁQﬁBP?d§=zﬂtﬁFFtﬁhSXQkﬁane et hanol , 3-ethyl -

3- oxet hane et hanol, 3-butyl-3-oxethane ethanol,

3- chl d¥onidthyPrgante I obaachamwss-linking agent used in the
3-chl oronet hyl - 3- et hyl oxet hane, and a nul tival ent

otesitarie eoobpdumen tAnosye ¢ifec creosenipleki reaggiten in U.S
the nultival ent 25 alcohol is preferable since it is

Rperi NG N6 $B30f, YadePutand MO. 200%#/1018352).S Patent No.
PCT/ JP2004/ 009242 -31 it inproves the hydrophilic

BXpeoby ofah e fipet e SEE{E@ﬁ?l@é dfh& W@t Bkganic surface
absorbent resin. It is preferable that the

WbtsisVﬁLrlﬁg‘l{ngl fﬁgggltcgggt fh Bfudet Ogﬁ&%ﬁ[(ﬁ@%@élﬁﬂ}ﬁ; such as

prefera on at ons.

%ﬁﬁyrl]glﬂlc?%ﬁ{,é?g’gg iea,abléﬁe%hgf?eﬁgglfégﬁyl enegl| %)%%lﬁyleneglycol,
triethyleneglycol, tetraethyleneglycol, polyethyleneglycol,
1,3-propanediol, dipropyleneglycol,
2,2,4-trimethyl-1,3-pentandiol, polypropyleneglycol, glycerin,
polyglycerin, 2-butene-1,4-diol, 1,3-butandiol, 1,4-butandiol,
1,5-pentandiol, 1,6-hexanediol, 1,2-cyclohexanedimethanol,
1,2-cyclohexanol, trimethylolpropane, diethanolamine,
triethanolamine, polyoxyﬁropylene, oxyethlene-oxypropylene
block copolymer, pentaerythritol, and sorbitol; epoxy
compounds such as ethyleneglycol diglycidyl ether,
polyethylene glycidyl ether, glycerol polyglycidyl ether,
diglycerol polyglycidyl ether, polyglycero‘l polyglycidyl ether,
propyleneglycol diglycidyl ether, polypropyleneglycol
diglycidyl ether, and glycidol; multivalent amine compounds

such as ethylenediamine, diethylenetriamine,
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trimethyl propane since it is possible to prevent a
boundary tension from dropping and to prevent el ution

wo e@aiideppi ng the liquid perneability. The ppCT/hB2do4/@9242

al cohol reacts with the particulate water 10
absorbent resin as the surface cross-1linking agent so
as to forman ester bond. Further, due to the
reaction, some hydroxyl grougg_of the polyhydric

al cohol do not react, so that the hydroxyl groups

refeiHy 1@ dteeramifrpce of the particutairg WMahRE tami
absor}gyent resin. Therefore, the hydroxyl 15 3’§oﬂl§§°,6n amine,

' [ yhydrj ¢ sal ' ot .
PR Ao A B i SRR BY mylgivatent
f.th articul ate water absor resjn. An anopunt
ThobREndifLkot bRttt Shsto Y Hitoiilihe tbs Yo ehate, and
epends on _conpaunds used and conpi nati on thereof,
Gt YdFé‘feéﬁé%%YBP@fe' t1 nf‘%%t {5 ar iBegrpmpounds
parts, nore preferably 0.001 weight parts to 5 weight
sael, it h rbspedthyleselvicomazhingar t saldeyleme watarbonate
absorbent resin. Wien the anount of the organic
swrhpoaitdsss- | i nkiswgchgent (Cass | ess 1t,Badi@x6ldne-2-one,
wei ght parts, the noisture absorption bl ocking 25
gr-opethyl-dng -diexloilguied 2petregabi | ity/ 1iquid di ffdasmrghyl-1,
property WO 2004/ 113452 PCT/JP2004/ 009242 -32 are not
fuldib&iotahlky 2l gpegved. Weniithetafpunt of BbaiQkERMHE-2-0one,
surface cross-linking agent (C) is nore than 10 wei ght

kb1 R Ccentrif |_on acity (GR -
gliafe;tﬁgilng’ absor beyng?J}ﬁcﬂggé %;é’s%g{)rr e (DAP)gﬁﬁélndcfa%XrP methyl-1,
?)_ agajnst pressure P) significantl
r?g?)gﬁﬂg%ﬁﬁ 2o0RE plbcRles %ﬁg i2§ o%fee’f r abl ezf%lethyl'l’

e presént enbodinen e

lés-%li\cl)\@(ta%re-Q-one, 4,6-dimethyl-1, 3-dioxane-2-one, and
1,3-dioxisopane-2-one; haloepoxy compounds such as
epichlorohydrin, epibromohydrin, and

a-methylepichlorohydrin, and multivalent amine addition
products thereof (for example, Kymene produced by Hercules:
registered trademark); silane coupling agents such as
y-glycidoxypropyltrimethoxysilane and
y—aminopropyltriethoxysila‘ne; and oxethane compounds such
as 3-methyl-3-oxethane methanol, 3-ethyl-3-oxethane
methanol, 3-butyl3-oxethane methanol, 3-methyl-3-oxethane
ethanol, 3-ethyl-3-oxethane ethanol, 3-butyl-3-oxethane
ethanol, 3-chloromethyl-3-methyloxethane,
3-chloromethyl-3-ethyloxethane, and a multivalent oxethane
compound. Among the cross-linking agents, the multivalent

alcohol is preferable since it is superior in terms of safety and
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as a solvent in conbination with the surface
cross-linking agent in performng the surface

we@e@gd1d4snki ng treatnent. In this case, an anPCIIP2064/009242

the water to be used depends on how 10 nuch noi sture
content of the water absorbent resin to be wused has.

In general, with respect to 100 wei ght parts of the

wat er absorbent resin, the a®dunt of the water to be

used is in a range of 0.5 weight parts to 20 wei ght
ipaimproarests threehardalsiphdic e pentypaxft the gpartieigurface of
parts. Further, in the 15 present enbodinent, it is

flossi wagetro adsscarbuwt optedine Ot gaid ¢ mrdfeeablet hehat the
than water. An anmount of the hydrophilic organic

SR MERA 1 d1St IalcaANESNnhiMs VBI @l (PRkirHoh k@Bl PHeferably
pars, preferably in a range of 0 weight part to 5

ekt CQ?BF%ZS&BgngprAemBﬁfé ehalhy it riﬁaggé?ﬂg:%lgfrlyforoeferable

wel ght par t wel ght™ parts” wt espect to

W hodt¥8n’ it hifindBholia n ThaneiPhace BYOn,  or

can

cr.oss-linking agent, but the foll.owing m xing nethod
(MY (REAIRNe; f1AGGaHcdS PIRSUMIFale BFBYCRF| Ak PRgndary
agent is 25 mxed with water and/or the hydrophilic .
R TemeArond g Aond/ 49 3050V et ghyiony doopydropping
-33 required, and the mxture is sprayed or dropped

e dtquid tpermiea hiditer. absorbent resin. It is nore
preferable to spray the mxture directly to the water
absorBhet poéghydrAn almrlagk redicisetethothéipgardculate water
droplets to be sprayed is preferably 300 pm5 or |ess,

apdopbea tprekenablsy tBRO simtfaicel @3dsshhirdeidigdagdet so as to
surface cross-linking agent, it may be so arranged

fd1ah aanWaldkrl NSOhHD! &hififePardisel eedovHer 2a¢ifon, some
surfactant are

hydroxyl groups of the polyhydric alcohol do not react, so
that the hydroxyl groups remain on the surface of the
particulate water absorbent resin. Therefore, the hydroxyl
groups, contained in the polyhydric alcohol, which do not
react, improve the hydrophilic property on the surface of the
particulate water absorbent resin.

An amount of the organic surface cross-linking agent (C)
used depends on compounds used and a combination thereof,
but is preferably 0.01 weight parts to 10 weight parts, more
preferably 0.001 weight parts to 5 weight parts, with respect
to 100 weight parts of the water absorbent resin. When the
amount of the organic surface cross-linking agent (C) is less

than 0.001 weight parts, the moisture absorption blocking

property and the liquid permeability/liquid diffusing property
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made to coexist so that they do not prevent effects of
the present invention. 10 After m xing the surface

w@e@sa1i4snki ng agent with the water absorbent P€EIP2004/009242

it is preferable that the water absorbent resinis
subjected to a thermal treatnent. Conditions of the
thermal treatnent are as follows: a heating
tenperature is in a range of_390C to 250C, nore
preferably 15 in a range of 150C to 250C, and a

Beath 68 g1k ffecich fIfeifpabhvied.i Wigeharnge £fAnet HIMKE organic
to two hours. Exanples of appropriate conbinations of

td arperatu d ti i I e :
SSpavelconl AT AR CIS LAGHL P £ (Rght parts,

n 0.T r f: in,c S No)
AngeBRelue® g s AP R B G R T SEIFHS kb Sbrbency
rrix&anlg a_sol ution %{P the&fvater- ol ubl e nmul tival ent
HEGET BREDEHES (BPAR) ¢ A& D paPt iR At RERGY e ASRITS L BIE SSUTe
resin (A) .obtained in the foregoing manner. 25 (I11)

My E) viigardiomr By 85RFound (B) and Multival ent Metal
WO 2004/ 113452 PCT/ JP2004/ 009242 -34- Conponent The

mul ti Val dne presentonphedinentefitt e gnedseable to use water
enbodi ment is a conpound having bival ent or further

sl i s lewin tretal catndng a thant heith t tlee nslutrifaakentross-linking
netal 5 conmponent of the present enbodinent is

agesiti idt gbdbrobingl ené sturfacéheroyllinkdngntireatlent. In
atons contained in the multivalent nmetal conpound

tBis de examBhifoudltuainiHe witéalt® bRA1AseOHPends@dn how
compound ‘i ncl udi ng al um num (Al)
much moisture content of the water absorbent resin to be
used has. In general, with respect to 100 weight parts of the
water absorbent resin, the amount of the water to be used is
in a range of 0.5 weight parts to 20 weight parts, and
preferably 0.5 weight parts to 5 weight parts. Further, in the
present embodiment, it is possible to use a hydrophilic
organic solvent other than water. An amount of the
hydrophilic organic solvent is in a'range of 0 weight part to
10 weight pars, preferabfy in a range of 0 weight part to 5
weight parts, and more preferably in a range of 0 weight part
to 3 weight parts with respect to 100 weight parts of the
water absorbent resin.

Various methods can be adopted in adding the surface
cross-linking agent, but the following mixing method is

preferable: in advance, the surface cross-linking agent is

mixed with water and/or the hydrophilic organic solvent as
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whi ch has terval ent atons, so that the al um num
sulfate is 10 the multival ent netal conpound (B), and

wa@bkeitn4m2 (Al) constituted of terval ent mnet al PET/oreH04/009242

contained in the nultivalent netal conpound is the
mul tival ent netal conponent. Further, it is
preferable that the nmultivalent nmetal 15 conponent
used in the present inventiaom4ncludes one or nore
netals selected fromtypical netals and transition

F@&ﬁ'lﬁe&hoéﬁdg fRIP RLMREFS iar @ptdyedor A@P@?p%'ﬂe directly to

mul'ti val ent metal conponents, it i's nore preferab

Eg@t s?ztﬁ%ir é%r?gg %{txal tcfgcr%’ﬁ%%g %E%fé%i)?@% %?Jray the

articul a able .t is

B?]@?t&rgbf% %&%Ytﬁg Ili‘bletlv% %%ta efttonfpeoﬁ}ﬁ’d (g @yerage

ter-soluble. The ' ol.,ubl e" s
Ha%é?ﬁfie&n iawid %wa G So omeSrPW% 1f B%F ’??gl?]é’ 300 pm
preferably 10 g or nore, of a conpound dissolves in
o00lesof 41pG Wk RERISEabdipeOfd s 9 lpss. I adding the
2004/ 113452 PCT/JP2004/009242 -35 Exanpl es of the
sulrfaval emosisetiadkigrgpagedt( Bt whiagh beasobeursgugéd that a
t he present enbodi ment include: alum num chloride,
P heal- i olirbtd| dim depaatiotenyosddat and ad usidactant are
nitrate, bis alum num potassiumsulfate, bis 5

ahHFENYM TRExiBt SYbf @hat €RkGI Wb Chber pdevend! eiffdBts of the
nitrate, magnesium chloride, magnesium sulfate,

Q@%ituiﬂ@éﬁfﬁ‘}r? zinc chloride, zinc sulfate, zinc

iItrate, copper sul fate, cobalt chloride, zirconium

Eﬂlrfrhlé er nh{lq |u Su'%ﬂgfea}c ngrcl) Erﬁﬁrﬂlﬂ@ néétr:fﬁewﬁh the

water absorbent resin, it is preferable that the water
absorbent resin is subjected to a thermal treatment.
Conditions of the thermal treatment are as follows: a heating
temperature is in a range of 100°C to 250°C, more preferably
in a range of 150°C to 250°C; and a heating time is preferably
in a range of one minute to two hours. Examples of
appropriate combinations of the heating temperature and
heating time are: (a) 180°C for 0.1 to 1.5 hours, and (b) 200°C
for 0.1 to one hour.

The water absorbent resin composition of the present
embodiment is obtained by adding and mixing a solution of
the water-soluble multivalent metal compound (B) to the
particulate water absorbent resin (A) obtained in the foregoing
manner.

(III) Multivalent Metal Compound (B) and Multivalent Metal
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10 preferable to use salt having these crystal waters.
It is particularly preferable to use al um num

waeompouads. Anong of them it is preferabl e tPCTISE004/009242

alum num sulfate, and it is possible to nost
favorably use powder of hydrated crystal such as

al um num sul fate oct adecahydrate and al um num 15

sul fate hydrate (tetradecahygsate to octadecahydrate).
Further, two or nore kinds of the aforenentioned
COMmpWHisSnt My be used. (1V) Water Absorbent Resin
Conposition The water absorbent resin conposition

acco“gh%g bR 11621201t PLASEAT @gﬁg@bm i(B())a ol fHe present

absorbent resin conposition, € nmal n’'conponent |

rticul ate.water abso t, resin_ (A, .haying a
EPDRR e 187 e AP RO RE e i RIS R, o,y further
unsat.ur at ed nmononer containi n acid radical, sai .
BRiTIEATSRE GBECAT nssgibant Hgethe (n) CBer dgultivalint metal
cross-linked in a 25 vicinity of a _surface of the .
GAMEPORIE3Yr beht thesi RTEAPRtwheRd odimortooly 1e9astituted  of
PCT/ JP2004/ 009242 -36 the water absorbent resin
bovapbsit ion fusthairnsobivalenbrmetal eatd mparcdriadmed in the
whose particle dianmeter is I ess than 850 pm and not
hegbtivhdent0Gnpianl acdmapoeirght (Byer &yar pextnepk, aluminum
di aneter of the particles is I ess than 500 pm and not

kesfate t(Mn 380 QP @’Nd acd@gGFhhAMiGcdt@dide dluminum (Al)

deviation (a~) of a particle size distribution of the

‘gﬂ{diecrh APSQr PN a TSt Mt dTRIPOSH L419AL | &h O AR1RfinhBBS sulfate is

a wat er-sol ubl e - conponent of the water absorbent

e’ . o q .
SRR Walen £ pflioh XoufiSSupdfio Bl al “hlumingm (A
et al

ﬁﬁﬁsit‘iliglﬁgc?neg%' t%rllgfa?gn%)(trrnae%tailona gltnes Ofc&r{]teained in the
multivalent metal compound 1is the multivalent metal
component.

Further, it is preferable that the multivalent metal
component used in the present invention includes one or
more metals selected from typical metals and transition
metals whose group numbers are 4 to 12. Among the
multivalent metal componénts, it is more preferable that the
multivalenut metal compound (B) includes Mg, Ca, Ti, Zr, V, Cr,
Mn, Fe, Co, Ni, Pd, Cu, Ag, Zn, Cd, and Al. Al is particularly
preferable. It is preferable that the multivalent metal
compound (B) is water-soluble. The “water-soluble” of the
present invention means a condition under which 1 g or more,

preferably 10 g or more, of a compound dissolves in 100 g of

water whose temperature.is 25°C.



10

15

20

25

nmetal conponent is 5.0 vt %or nore and | ess than 100
w % As to the particle dianeter of the particul ate

wowien1absor bent resin (A) of the present enboPCTER04/009242

it is preferable that the average particle dianeter
is 300 pmor nore and 500 15 pmor |ess. \Wen the
average particle dianeter is |less than 300 pm the
noi st ure absorpti on bl ocki ng_%r%ngi O is raised at the
time of water absorption, so at the gel bl ocking

t ends o mPAeYr of Fd gl 1t e 4 henRY AT Ghel ?B) which
di aneter exceeds 500 pm an absorption rate (Vortex

RECOTES {,QWy Tﬂ“stgev"&er%s?e% *leem‘ﬁ@c}c?irr?éﬁ%o'ilgﬁi‘&dre.e?’éﬂ;minum
conposi tion according to the ~present embodinent i s

uEid in the absor.ber.and/ or t?}g a(?sor be article Ifat
SHERTIRSa pdpRY AHBEP U b s SPIQEHES i n 2l BdPeHR sudtifate,
ai liquid | eakage and skin fit. Further, the )
BARFRIGH Y e T 8EC abSUPheRtUPHEHIY APOAS SIUAR o) P8l igge, bis
to 100 wt % preferably 97 to 100 wt_ % nore WO )

abom irngns s et gpzoddiateoxpdciugy phbteridsh| gadoinm nitrate,
100 vt % of particles whose particle dianeter is |less
nhagnésiupm ahtbridte,| essgbhamtO6sphiatandmeagnesium nitrate,
| ogarithm c standard deviation (() of its particle

gize clllstidiyutirnn sislfAtdp zoncl asater, efeppllrysQl#tegrcobalt
|l ess, nore 5 preferably 0.35 or |less, nost preferably

Bh30rRie) essirddtitlgl . chilobRdPr ef e idhRt GhAfate, and

| ogarithm c standard deviation ((J~) is 0.20 or nore.

é&émildﬂﬂf’iﬂift & Sshandakd dey a&%g@é(& Aol lity, it is

particle size distribution is snal , the partic
B HEUART, SR RN S WRRHS 1 o
I1:)%131* iélrl]fie{]ﬂ?ﬁ%r%rpe?gglgo%o l&%?z E’:l Srr]nflrg)gm compounds. Among
of them, it is preferable to use aluminum sulfate, and it is
possible to most favorably use powder of hydrated crystal
such as aluminum sulfate octadecahydrate and aluminum
sulfate hydrate (tetradecahydrate to octadecahydrate).
Further, two or more kinds of the aforementioned compounds
may be used.
(IV) Water Absorbent Resin Composition

The water absorbent resin composition according to the
present embodiment is a water absorbent resin composition,
whose main component is a particulate water absorbent resin
(A) having a cross-linking structure obtained by polymerizing
an unsaturated monomer containing an acid radical, said

particulate water absorbent resin (A) being cross-linked in a

vicinity of a surface of the water absorbent resin (A), wherein:
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pmis less than 95 wt % w th respect to the whole
particul ate water absorbent resin (A), a | arge nunber

wobRooparszl es whose particle dianeter is not PEFIPAHAVI242

850 pm and a | arge nunber 15 of particles whose
particle dianeter is |ess than 106 pmare contai ned
in the water absorbent resin. Wien a | arge nunber of
particles whose particle diamger is not |ess than 850
pm are contained in the particul ate water absorbent

teei dr, dBorPenti fediai oy sAPSAr BBRtaifSI D5 AVt % or
feels grainy in a sanitary 20 material such as a

HSRETof %?@iﬂelsa{}vgﬁ)%gﬁt’tiefe Q%%trhgi:@xs is%%%ethgg 850 um

particle dianeter is han 1 pm areée contain

%gﬁ pﬁB‘fi ?gég‘t\g@é@ © O%bagrr'i]]tt,’e@n&eg Qyéi%l}t L%\Zfs:rage particle

icula er  apbsor resin (A

t.hrough a rface terial (referred t | so as to

BB dlh b hE RarTei s8¢ Shebh oo fehanapa y10t less
mat eri al such as the diaper. Thus, the WD 2004/ 113452
Py o 4nong2apd asbpgal temisicHad eFdadspidlen (0F) of a
resin is not preferable, Further, when the

begaidliennistzet adhiddiridbusiomat i oh (thy ofatdre pdhrsidient resin
size distribution is |less than 0.20, the productivity
sbgnpdscidot ys db .6 orsbeshabnd amyatrr-sopabde demtponent of
obtain an 5 effect corresponding to the cost. Wen the

theatidtei absvrdreder ¢odapiodlit@h (id~-B0fwt e parlesy,eand the
size distribution exceeds 0.45, the particle size

Qe bAb5BRbES tEXERS B V@éhp&‘éﬁ%ﬁddrﬁﬂd&% ht MeMtivalent
be 1 npossible to obtain the desired noisture

SECELI R, RS PR taC, 10 2R 166 ol fatent
S L FARERE B o0 b8 AlrPeEiEb! Sy we %

As to the particle diameter of the particulate water
absorbent resin (A) of the present embodiment, it is preferable
that the average particle diameter is 300 pm or more and 500
pm or less. When the average particle diameter is less than
300 pm, the moisture absorption blocking ratio is raised at
the time of water absorption, so that the gel blocking tends to
occur. Further, when the.average particle diameter exceeds
500 pm, an absorption rate (Vortex) becomes low. Thus, when
the water absorbent resin composition according to the
present embodiment is used in the absorber and/or the
absorbent article such as a paper diaper, this results in
problems such as liquid leakage and skin fit.

Further, the particulate water absorbent resin (A)

contains 95 to 100 wt %, preferably 97 to 100 wt %, more
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absorbent resin conposition described |ater. That is,
the water absorbent resin conposition according to

wWo b@4prrsent 15 enbodi nent includes 95 to 100 RCEGP2004/009242

preferably 97 to 100 w% nore preferably 99 to 100
wt % of particles whose particle dianeter is |ess than
850 pmand nore than 106 pm or less, wth respect to
the whole water absorbent resgf_ conposition, and a
| ogarithm c standard deviation (a~) of a 20 particle

irz€e £h By I90Itic0N 0B vk 45 T phesioleB! RIHIADIPA iR Hiameter

ess, nore preferably 0.35 or |ess, nost préferably

l@s 3095 thess- gﬁg];trg?ﬁ ddd! SR elfe‘g)rsagt#l?%{%hafOéhﬁ.}:ﬁné and a

ogarithmc st deviation (a-~ e parti

I hst ki bufion.is 0. r . nore. urther., the .. .
SogEr bl 2 i hagTar B4raRe B bg et ale n Bprbigle  size
t.he ter. absorhbent_resin conposition nmay be adjusted
S HBLI009 ™ 18455 FCTH 3 PhooRy 0BSRLEr AP0 Q) ofér 1E56n moTe
or the |ike as required. Further, the gel blocking and
Prefebn 8L b hesonmoesbakiaigrabdyi Ar3Qepcdgspy Further,
the water-sol ubl e conponent of the particulate water
dbdsrpeafenadgienthed the logegébh mecbstameiard SleHation (o) is
anmount of the water-sol uble conponent is 5w % or

G026 oanmhod®.whs%lor logasitipmet estndadbdwileviatiotD(€l) of the
and 25 wt % or less, nore preferably 5 w % or nore

padt2dlem sizer HestribuRachi cubarsinpneter ably pakti¥e size
or nore and 15 wt %or |less, and nost preferably 5 w

%i QfriMRiBoanes HhMowepr | ess. 10 Wien the anount of
t he wat er-sol ubl e conponent exceeds 35 w % the

wat er ub 0 t.pf. t i cul at e .
absor bent r{élg?‘?f Pl s, h%&tolq?rﬁér[o?)lfmgﬁjeermggﬁldes whose
abs

Pﬁﬁgi&g@qﬁf@%% Bfrsﬁ%gs:st ’thtar}le é/\gbe{l-rgoeluulgl %octowggetq{an 106
pm is less than 95 wt % with respect to the whole particulate
water absorbent resin (A), a large number of particles whose
particle diameter is not less than 850 pm and a large number
of particles whose particle diameter is less than 106 pm are
contained in the water absorbent resin. When a large number
of particles whose particle diameter is not less than 850 um
are contained in the partiéulate water absorbent resin (A), the
particulate water absorbent resin (A) feels grainy in a sanitary
material such as a diaper. When a large number of particles
whose particle diameter is less than 106 pym are contained in
the particulate water absorbent resin (A), the particulate
water absorbent resin (A) may pass through a surface

material (referred to also as a top sheet or liquid permeation

sheet) of the sanitary material such as the diaper. Thus, the
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between particles in the particul ate water absorbent
resin, so 15 that the gel blocking tends to occur.

wahbeg/11462 use of such water absorbent resin PGT/MR2004/009242

preferable. Further, when the water-soluble conmponent
is less than 5 wt % the productivity of the water
absorbent resin conposition significantly drops, and
t he production cost significqg ly rises, so that such
20 arrangenent is not prefera Further t he

VWale bSOl bl Gy LAY risént %sqaphé 8dot aélseqe&abtlee Further,
wat er absorbent resin corrp05| tion accordi'ng to

Wgé’lgntthgn?gg%gﬁﬁmlghé{a r'dn ddaREE 1? g}#g of the Ipart1cle

I ment ter SO e conponen

I8 L5, PR B ™ BB

PCT/J.ZO OO 242  -40 % or re, and 25 % or,
PEsHIAE QP AbISP Sgﬂtt % ToRY nBE elBRESEAPYE ) gbtain an
| ess, partlcul arly preferably 5wt %or nore and 15
gtfegtor cpeEgsPABSHiNG efter abh§ Fawt.o Wrhemr ethgd lopgrithmic
wt % or |ess. Wien the water-sol ubl e conponent exceeds
stapdmrd, devdammer -(©g) ubdfe tbepopenticdeé tsige distribution
particul ate water absorbent resin elutes at the tine
okceelder @b%S! pthen.pdstiale r esmt dishebaptiehr s ubkeessively
conmponent functions |ike a binder between particles

wididie Pardd all ot @t WHBf @@51% RRlsibES| b 09|§’tautn!"'34;‘]:16t tEﬁ‘esu‘ed
gel blocklng tends to occur. us, the use of such

sl anbatne, g el P gh i

the parti cul at

ERRGRERIH LA, Pyl ERPRALL " B0, of suen

gz&e{eﬁgg ls%r%en\/%t rg/sf)r{ 1g0rr1ce)tapnrde era%lt han 100 wt %

The foregoing particle diameter is applied also to a water
absorbent resin composition described later. That is, the
water absorbent resin composition according to the present
embodiment includes 95 to 100 wt%, preferably 97 to 100
wt%, more preferably 99 to 100 wt% of particles whose
particle diameter is less than 850 pm and more than 106 pm
or less, with respect to. the whole water absorbent resin
composition, and a logarithmic standard deviation (og) of a
particle size distribution is 0.45 or less, preferably 0.40 or
less, more preferably 0.35 or less, most preferably 0.30 or
less. Further, it is preferable that the logarithmic standard
deviation (og) of the particle size distribution is 0.20 or more.
Further, the particle diameter of the water absorbent resin or

the water absorbent resin composition may be adjusted by
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15 nore preferably 90 wt % or nore and | ess than 100
w % nost preferably 95 wt % or nore and | ess than

wa®4ma34% with respect to the water absor benPCT/ari004/009242

conposition. Further, the inventors of the present
invention found that: as to the water absorbent resin
conposition of the 20 present enbodinent, it is

i nportant that the nultlvale nmet al conmponent exists
inavicinity of a surface of % particul ate water

%%%‘?Bﬁ%‘ltatﬁ%ﬂ BrS4hi ented d 96%1 éHff ace treatnent.

I's possible to spec ythe mul ti val ent

net al %{]—Eg{agv"%a? hbf&(%ﬂﬁ%le%tn% Vﬂ}fé N dis? r% absorptlon

surface o er absor resih . par
' d 04/ 113452 PCT/.J P2004/ 009242
Biagéiﬁéa%?? SathicadEn Brohe vAtar FoEbHBEgH: of the

(the traction rate be descrihed in Exa

ﬁré%% ft@owaﬁﬁroagwﬁge@da 5 - éasm%mrcﬁﬁ%%@@%@dlment
property in high humdity and realize an extrenely
shpeatpuns of ghiedwedereselwhle iapmpadientigsng wt % or more
property while preventing the centrifuge retention
aaph@ 3 ywt CRCpr ldws,dptefstalgly dbsot Benoy mreder and 25 wt %
pressure (DAP), and the absorbency agai nst pressure

OANR)s § 1 &b £ QREfBga blijieS ext rAcbiromded @l 20ewt % or less,
mul ti val ent net al conmponent is 5.0 vt % or nore and

S)%%stléllglélkl pl‘Q@eMb%? Pret eyl nfobe V\%n%’ Q5 RPE ARG less,

% or~ less, riore preferably 10 % or nore

% [ Ay
B B P o, eT BTG 1 g 1o
15 m xed w t.h

50258?1 '5%'&3?‘51@%% obf it WL gl 16 e birgntht e klBeds 35

wt %, the water-soluble component of the particulate water
absorbent resin elutes at the time of water absorption. As a
result, the water-soluble component functions like a binder
between particles in the particulate v;rater absorbent resin, so
that the gel blocking tends to occur. Thus, the use of such
water absorbent resin is not preferable. Further, when the
water-soluble component is less than 5 wt %, the productivity
of the water absorbent reéin composition significantly drops,
and the production cost significantly rises, so that such
arrangement is not preferable.

Further, the water-soluble component can be applied
also to the water absorbent resin composition according to
the present embodiment. That is, in the present embodiment,
the water-soluble component of the water absorbent resin

composition is 5 wt % or more and 35 wt % or less, preferably
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bl endi ng treatnent. Wen the extraction rate of the
mul tival ent netal conponent is too high, it is

WO madsidbt e to evenly mx the nultival ent nmetBCT/IP2004/009242

compound with a surface of the water absorbent resin,
so that the noisture absorption 20 bl ocki ng property
in high humdity cannot be inproved. Further, in case
where the extraction rate of_ghe nultivalent netal
conmponent is less than 5.0 % the nultival ent netal

EOGROPENSr RRBEET 2hES 2960t 1heo Palle®s, ARSAHDPFefELSHTY 5 wt %
This drops the centrifuge retenti on capacity (CRQ),

L RO SR B v o
I 4&@%[%@315%?%%%16 1666P)y mos rﬁ?%rﬁylgtir\gm/osgr M8re and

redti ze such i Wpr 6v e

FOFREE s B PRE - PR AGRL excceas

inprove the liquid perneation/liquid 5 diffusing
Broper ¥4y, tlTﬁeWﬁ%?’étﬁﬂlélta]@sépﬁlpeﬁe@to@ﬁ|th§ Baéyml)at@r water

the water absorbent resin conposition of the present
ehsodibamt riesinr epatseriedhsy titme odi Mahes absomption. As a
bl ocking ratio. The nvoisture absorption bl ocking

resiudt,i shreeasated sol udblenoem po neatthdiniepecilike a binder
exanpl e of the nmethod for measuring the noisture

blesaiddn Quiiotdd ig thAti parsicadaftel wewsr @5sgebenitbedsin, so
in |later Exanples, a particul ate water absorbent resin

(Hatathwager E‘f&ﬁ,qh'?ﬁg‘tte&ﬁfé Nt PRAst !t 'StH?é"%Eéé( (pf such
di spersed”on a bottom of a predeternined cup, and

AR S RIS T,

I's s At darfn%alﬁt St ttﬁle par Yafae Wa¥er absorbent resin (A)
contained in the water absorbent resin composition as a main
component is 70 wt % or more and less than 100 wt %,
preferably 80 wt % or more and less than 100 wt %, further
more preferably 90 wt % or more and less than 100 wt %,
most preferably 95 wt % or more and less than 100 wt %, with
respect to the water absorbent resin composition.

Further, the inventofs of the present invention found
that: as to the water absorbent resin composition of the
present embodiment, it is important that the multivalent
metal component exists in a vicinity of a surface of the
particulate water absorbent resin subjected to the surface
treatment. Further, it is possible to specify the multivalent

metal component, which exists in a vicinity of a surface of the

water absorbent resin .particles, in accordance with an
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shaker, and the noisture absorption blocking ratio is
nmeasured on the basis of a weight W (g) of the water

wabmaenisdsr resin which remai ns on the si eve anPCEJP2004/009242

wei ght Wb 20 (g) of the water absorbent resin which
passed through the sieve. Further, nore specific
exanpl es of the nethod for msasuri ng the noisture
absorption blocking ratio argjy(a) a nethod in which
an al um num cup (Foil Cont ai ner Product 25 No. 107,

Bxegustiof T¥O EEKGHac. ﬂqdﬁﬁﬁ&l&?ﬂt%@:ﬁdlanﬁbﬁﬁ%ment (the
2004/ 113452 PCT/ JP2004/ 009242 -43 is 52 mm and hei ght

le§t12§c ‘ﬂée&ﬂ‘isbé@e@éﬁ%@&rﬂ‘o@%m@g‘@s pnd the

water a sor ent resin i1s sieved onds by the

Si eve hak asure a_noj sLuLe so n .
b1 ook o7 s lréﬁr?ﬁsrﬁhaf Fp2Es ?g?er teigh" plocking
nmoi sture 5 so | on, gl ocKi ng r at L}o a); LSPod .
PRORTILR 1 wﬁ%% ZSolalnorﬁ rgﬂf%? fgperior
50 nmm and helght |s 10 mnls used as the

R PARER QP /At ichediMEsdn SaYORRTHY BBilE iRreventing
sieved for five mnutes by the sieve shaker so-as to
teasurcendribige ur eetisidopt | owaphotki ng(GRG)e 1bhew dffusing
(hereinafter, referred to as a noisture absorption
bbeokibehcratundb)y; passsarsi (DAR), srtdaddhe bboadsenberagainst
the noisture absorption blocking ratio a is neasured

pRredse@ed AP fFoihedBbit g a)thd hextPastivie rate of the
absorption blocking ratioais O w %or nore and 30

Wuleioaidat! ﬁ?@talpﬁ%&ﬁgﬁq“Jéﬁ@ W /0Ty, froge cﬁn%%c}ev"tan/& less

or less, nore preferably O wt % or nore and

Ine§§)O 'Wf’t% ﬁ:[r%ffg?gglly EQ(WW‘L/O‘% op%%r%ngtn% @0.06 %t % or

under

less, more preferably 10.0 wt % or more and 70.0 Wt' % or
less.

The extraction rate of the mﬁltivalent metal component
is 100 wt % in case where the multivalent metal component is
mixed with the water absorbent resin in accordance with dry
blending treatment. When the extraction rate of the
multivalent metal component is too high, it is impossible to
evenly mix the multivalent metal compound with a surface of
the water absorbent resin, so that the moisture absorption
blocking property in high humidity cannot be improved.
Further, in case where the extraction rate of the multivalent
metal component is less than 5.0 %, the multivalent metal
component penetrates into the water absorbent resin. This
drops the centrifuge retention capacity (CRC), the diffusing

absorbency under pressure (DAP), and/or the absorbency
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condition that the water absorbent resin is left at
25Cwith a relative humdity of 90 % for one hour.

wOb@n/113382 noi sture 20 absor ption bl ocki ng rat i PCEJP2004/009242

exceeds 30 wt % it is difficult to handle the water
absorbent resin conposition in high humdity. This
condi tion may cause such problemthat: in a

production plant, the water apsorbent resin
conposition and/or the water absorbent resin particle

ag%uﬁ@@g praked RN A26p) . amea i & a it r aspapbaldiBle Ptderealize
i 5 inpossible to WO 2004/ 113452

gﬁyﬁ"%gfﬁﬁwg@ﬁ%t 4k eygrl v i, ;gtmfem %Jbrﬂoupn blocking

roph at the'tine o producti o

papde? i R LA Tl IRt B bBls TGl and it

rati o measured i n accaordan h the nmethod ,.. .
%) (RO SHPLE Iy £ aHSB BT Con BC AL P&rgl?épl@whqmd
% or nore and 40 wt % or Iess, preferably O wt % or

fotiel dhE BIOmETdWor | ess, nore preferably 0 wt % or

nore and 20 vt % or |ess, nost preferably O wt % or

nmore Atk I0owstysorabeesptionieblanking puoopeity @f that water
the water absorbent resin is left at 25C with a
adlsatribem hurs dint ycom POsi¥idar cdnehlroysreshen ¢hebodiment is
noi sture absorption blocking ratio a exceeds 40 wt %

represdhltbdc Wy fine haidharkhe el gitiabs WlkeKin®eSidtio. The
conposition in high humdity. This condition may

r h
FRUSES BIPLORATH ook ih e reti B! AR AR Ty, b known

ARSOLRANA T EBLOIRRT LESLELAY & CORULAL AN ANhe JAUIRifg the

rransportation ossSibleto

%élsttrﬁerrg Vfi{lbtshoraptqéédr %%“ 1{'1191gf 1I“at3teiro 1satast I}ce)lltolwng %fs described

in later Examples, a particulate water absorbent resin (or a
water absorbent resin composition) is evenly dispersed on a
bottom of a predetermined cup, and the water absorbent resin
which has absorbed moisture at 25°C with a relative humidity
of 90 % for one hour is sieved for a certain time by a sieve
shaker, and the moisture absorption blocking ratio is
measured on the basis of a weight W4 (g) of the water
absorbent resin which remains on the sieve and a weight W5
(g) of the water absorbent resin which passed through the
sieve.

Further, more specific examples of the method for
measuring the moisture absorption blocking ratio are: (a) a
method in which an aluminum cup (Foil Container, Product

No. 107, Product of TOYO ECKO Inc.) whose bottom diameter
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production of a thin absorber used in a sanitary
material 20 described later. Further, the liquid

w@eoasdast ity and the liquid diffusing properPgT/aif20041@9242

wat er absorbent resin conposition of the present
enbodi nent are represented by a saline flow
conductivity (SFC. a baroneter indicative of a liquid
25 perneation rate under preggure) nentioned in

Publ i shed WD 2004/ 113452 PCT/ JP2004/ 009242 -45

Jaemeshn ThaRs Hatictnsi T2 b nhennad i@eall Rybtheapio8eflrmined
Pat ent Application No. 509591/ 1997 (Tokuhyohei

=50 )itn T lj C CtLvii &S
SupP 3t on g Jfancr A b oM UL ke TBE KPpeconds by
x 1Q-7cnBs/ further re 5 preferably 100x .
{887 305¢5 Sk et CBPady Bt cFEFABNGE. FodbolstsEReghEorption

st. preferably 140x 10-7cnBs/g. As to the water i
Bicekbag: rrbd r(Wéo?%/pbs(?ﬁr&%néég%mrﬁée%egt H pPedempoisture
invention, its centrifuge retention capacity CinCRC) at
aRiserriion wblogleingalriatéoi sakibsBrbed faretdp gy it ewhich a
10 without any load is preferably 25 g/g or nore and
polypgopylehessupomehprsef dvattiom2 Migimgedver nos e hdmdm and
g/g or less, further nore preferably 28 g/g or nore

ardghA® Of 01Or nimsss upad il tdid yppedéeembliyiedd gl ahd the
nore and 38 g/g or less, nost preferably 30 g/g or

Rt rant st it Fesiasss Meerd HerlfiveRmisutessbihtile sieve
25 g/g, a liquid-absorbing ability of the water

eﬁ%qzé}e% L85t RRERIB I 20 GRIR] 1L &5r ﬁg&*ﬁm%w ratio
the & h&

wat er absorbent resin conposition according to t
BRESORL R0 xS U0 e 428 DR RREEL ffarption
jbljl]ocking ratio b); and a similar method.

In case where the moisture absorption blocking ratio a is
measured in accordance with the method (a), the moisture
absorption blocking ratio a is 0 wt % or more and 30 wt % or
less, preferably o wt % or more and 20 wt % or less, more
preferably 0 wt % or more and 10 wt % or less, most
preferably O wt % or more and 5 wt % or less, under such
condition that the water absorbent resin is left at 25°C with a
relative humidity of 90 % for one hour. When the moisture
absorption blocking ratio a exceeds 30 wt %, it is difficult to
handle the water absorbent resin composition in high
humidity. This condition may cause such problem that: in a
production plant, the water absorbent resin composition

and/or the water absorbent resin particle are coagulated and

jammed in a transportation pipe, and it is impossible to
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20 problenms such as a liquid | eakage and a skin rash.
The use of such water absorbent resin conposition is

woew4prBferabl e. Further, there is a case WhePET/aP0o@m9I242

such as a weight of a wearer of a paper diaper is
exerted to the absorber and/or the absorbent article
in practically using the water absorbent 25 resin
conposition in the paper diapgf_or the like. Further,
WO 2004/ 113452 PCT/ JP2004/ 009242 -46 when CRC exceeds

ePeflP. Ak aPREM Qfithhey VAo UR efikTPeRenth Of time of
the particulate water absorbent ‘resin is | 'arge. Thus,

%PSdEﬁtﬁbﬁu'Cﬁ{ Q V\ﬁ{ﬁ{ ARSQr-ReRt | nlﬁaas%ﬂﬁ%r elmaterlal
I'ng, so that may be |np055| le to obtain
ge3|r d g gU|d perneatlon/ l'iquid diffusing

FSﬁgf 9 use of such water absorbent resin is

not p eferable Further, the absqrbency againsg. . .
pr esstif €35aRyhare e MOoBS G SUaRB IR -ﬁios:fgﬂng ratio b is
absorbed for an hour under pressure of si (4
R SHECEr éRepgsiof d2oNgE gWiEhmbhe, rﬁﬁtbOﬂo (bn)eft'ah@bnyomture
21 g/g or nore and 50 g/g or less, further nore
pbsepdbdy BB giking aratiora isnd 50 i og omotessnd 40 wt % or
particularly preferably 25 g/g and 30 g/g or less. In
ot imalfeyabdy ng tite %owatemats adnBOr st 6 or less, more
conmposition in a paper diaper or the like, a weight

9freféh€ablﬁ5€r owerti g tdie pAR®r ghaAPepoi swid ogort i [B$s, most
exerted to the absorber and/or the absorbent article.

t al L Progsgyr p.
LM Th%] b BReRRIR A BRI R R 4 Tnder eucn

g%&fﬁfﬂoﬁ Y PplebE @b&Bgante%é&ncm%ﬂtatoasofeﬂ with a

sorblng a
SE i A -,
absorption blocking ratio a exceeds 40 wt %, it is difficult to
handle the water absorbent resin composition in high
humidity. This condition may cause such problem that: in a
production plant, the water absorbent resin composition
and/or the water absorbent resin particle are coagulated and

jammed in a transportation pipe, and it is impossible to

. evenly mix them with a.hydrophilic fiber, at the time of

production of a thin absorber used in a sanitary material
described later.

Further, the liquid permeability and the liquid diffusing
property of the water absorbent resin composition of the
present embodiment are represented by a saline flow
conductivity (SFC: a barometer indicative of a liquid

permeation rate under . pressure) mentioned in Published
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practically using the water absorbent resin
conposition in the paper diaper. Further, a diffusing

wa@b@ankbmsry under pressure (DAP) at which 0. 9PCTarR004009242

of physiol ogical saline is absorbed for 60 25 m nutes
under pressure of 1.9 kPa is 20 g/ g or nore and 50 WD
2004/ 113452 PCT/ JP2004/ 009242 -47 g/ g or |ess,
preferably 24 g/g or nore andy45 g/ g or less, nore
preferably 28 g/g or nore, nost preferably 32 g/g or

U‘& B&le 40r §h s¥a Blo £58f IhterhteenalWensiéAeion of Patent
fusing absorbency under pressure (DAP) is |ess

mggtﬂ!@ mgens 955é9 (ig'wh nposysfbﬂ@ﬁ '93._5%55%. The

e water sor ent SI n

f usi abil i a n [4 qu
%a S I il a“ﬁ@ BRe Y %é%ﬁ@ Jlgs/ g or
not dlffused inth r ber t he bsorb :
L) (e 10 e abagrber Bgor Lhe 9050 Belker  more
l'iquid. 10 Under such condition, the |liquid does not
vpeéacpler t ht00t @i canisrint r 2articspslyti onpreferably
used. This may result in problenms such as a liquid
ll@4dkabe-"amd®zs Aki moatpriaferpbdytl¢arIO-tsimyst/ige
wat er absorbent resin conposition in the paper

di apeAs Tdahsevafersatisordiatit gbsonbent pesithonsavobrding to
15 preferable. Further, the shape, the solid content

thei ﬁi‘éé@n‘toﬁ{\ﬁé\ﬁhon angs td&qt&ﬁfﬁgesﬁét&ﬁﬁo@'ﬂ%@@ity (CRC)
of the water absorbent resin conp03|t|on of the

E”cg%\tﬂﬂfc]:?”b‘?@t)mw{ €of Nshf®ie qk?o reNEStheRedoratdeSminutes

e anount of the water- solu | e 20 conponent 1s

RrehetAL! %f?ﬁ% %/% ré{s 'b %P%W%P%Xr Oan¥ 56 ¢/g or

or Tess, % or | eSs.

gsréhemore preferably 27 g/g or more and 45 g/g or less,

further more preferably 28 g/g or more and 40 g/g or less,
particularly preferably 29 g/g or more and 38 g/g or less,
most preferably 30 g/g or more and 35 g/g or less. When the
CRC is less than 25 g/g, a liquid-absorbing ability of the
water absorbent resin composition deteriorates. Thus, when
the water absorbent resin composition according to the
present embodiment is ﬁsed in the absorber and/or the
absorbent article such as a paper diaper, this results in
problems such as a liquid leakage and a skin rash. The use of
such water absorbent resin composition is not preferable.
Further, there is a case where a load such as a weight of a
wearer of a paper diaper is exerted to the absorber and/or the
absorbent article in practically using the water absorbent

resin composition in the paper diaper or the like. Further,
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the concentration of the remaining nononer is O to 400
ppm and nore preferably O to 300 ppm The water

w@b@an@s: resin conposition of the present  2BCT/JP2004/009242

enbodi nment is used in . sanitary materials such as
sanitary WO 2004/ 113452 PCT/ JP2004/ 009242 -48

napki ns, incontinence pads, nedical pads, and the
like. In this case, it is Q@§§erable to arrange such
sanitary material that includes (a) a liquid

paldmablrect eRcebeat b sppsedanadimeenit (of anRodyadlr-soluble
the user, (b) a liquid inperneabl e back 5 sheet

' dj.ac ef+Lh .
PR RSt b EEk P A AUk B ek S PSR, iR, 8 taree.
L SPOS bet ween .t he top sheet_ and e_back sheet.

ARG S ara i B LE o e A o EHERks the gel
-or-nore-layered, or be used ~wth ul p .
bljekingneoiibet TeabLISaPasRblGydr A dhe desired

a fiber base material or the like is included as

Heiidr eprmrRe tig AHaabishdiéhe sing | preBApbsi thilon wpet pé such
present enbodinment is free from any coagul ati on of
paateirchbsoebemti resim gh mobipdiefgrabbel exhi bits a

superior liquid perneation/ liquid diffusing

pr opeFupthElre thad erb sdxdsshentaddinesipresenpasi(AAR) at which
exhi bits a superior noisture absorption bl ocking

Propetiityy biUusalihle i$ ARSSHTE @ flod RROHWEE: thedsAbiedure of
material, w thout any trouble such as adhesion to a

@i.’?edoé’?dﬁ@.r&?l 4P (e JheraBliy ! Ig%?n()él Jmorg, more

production of the ‘absorber evenin hi dity. The
R PEGSRRPETL L BT RIS Pl 5o YES5 Cfyfe more
B OISl By SN, PR A S LR S cutay
preferably 25 g/g and 30 g/g or less. In practically using the
water absorbent resin composition in a paper diaper or the
like, a weight of the user wearing the paper diaper is
sometimes exerted to the absorber and/or the absorbent
article. In case where the absorbent against pressure (AAP) is
less than 20 g/g, when a load such as a weight is exerted to
the water absorbent resin composition, an absorbing ability
for liquid such as urine deteriorates. This may result in
problems such as a liquid leakage and a skin rash in
practically using the water absorbent resin composition in the
paper diaper.

Further, a diffusing absorbency under pressure (DAP) at

which 0.90 mass % of physiological saline is absorbed for 60

minutes under pressure of 1.9 kPa is 20 g/g or more and 50
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amount (high core concentration) of the water
absorbent resin conposition with respect to a total

wowedght34ef the water 25 absorbent resin conposPCT/oreoeunad9o242

the hydrophilic fiber. As a WO 2004/ 113452

PCT/ JP2004/ 009242 -49 result, it is possible to
produce an extrenely thin sanitary material. An
anount (core concentration) of-the contained water
absorbent resin conposition wth respect to a total

t 5 oL bentrr egbPe C L& a
BT oG ah PR, e P o B0 e LA hmbLese” leos,

RO, ALY 1 BOcumonnit Sk ZERABY 49 o/ or

nner,
absor bent, resin conposj tion . of the present. enbodi men .
ASTE ot (40 B/ PET IS SRodiie Eh8RT VastS, BBp Hhttusing
superior in the absorbent pro ty without any trouble
ggslq{ SR BFChr BOLEPHEA. (&?}i’r)tm”eass #Br20sg/g, when a
sandw ched by a |iquid-perneable base nmateri al )
leadf aaehshsen) waighd is jepardednper Heapvetpasebsorbent resin
mat eri al (back sheet), and is provided with an
ebaspositienbera diqguidusiidfubaygr alalilys adhbsiare absorbing
tape, and the like, thereby obtaining an absorbent

aibtilichef¢pridudd fanichossuneris)e $od tdetddioinatad. alhis, the
paper diaper and a sanitary napkin. The absorber is

pipsigedssadthatiffussddensth absdrifert add?8rdthe abdorbent
its basic weight is 0.01 to 0.20 g/ cn®. te that,

%PEiJlEbea{n@asa.e ?k%ﬁgsﬁzﬁgrﬁg%é‘n%% hYEeRRl lif the liquid.

er, for exanple pul p, a cotton

WiEE sflef a0, e ARId Wil BLCTRebaH Ber che

are preferahly aerated. " . .
Fate? absortl)élnt resin composition used. This may result in

problems such as a liquid leakage and a skin rash in
practically using the water absorbent resin composition in the
paper diaper. The use of such water absorbent resin is not
preferable.

Further, the shape, the solid content (moisture content),
and the water-soluble component of the water absorbent resin
composition of the pfesent embodiment are in the
aforementioned ranges, and the amount of the water-soluble
component is preferably 25 wt % or less, more preferably 20
wt % or less, further more preferably 15 wt % or less. Further,
the concentration of the remaining monomer is 0 to 400 ppm,
and more preferably O to 300 ppm.

The water absorbent resin composition of the present

embodiment is used in .sanitary materials such as sanitary
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As descri bed above, the water absorbent resin 25
conposition of the present enbodi nent is obtained by

W@ 20040342004/ 113452 PCT/ JP2004/ 009242 -50 addpeihJEx04/009242

aqueous solution of a water-soluble nultivalent netal
conmpound having a specific solution concentration to
the particul ate water absorbent resin (A), having a
specific particle size distrjgution, whose surface
vicinity has been 5 cross-linked, and (ii) mxing them

‘Mé;ﬁkﬁ@&,h i9f tinw@etgahs, ﬁp&@fcdgunqaa@ss%mﬁanttmnqhke. In
tec

ni ques such as (1) nmet hod in which powdery

.. nt. ' Y d Jat ;
BI85, BB isoTh PrSft it Bl R AU, BpriBp B material
tal salt is dry:-blended .with a water absorbent resj.n
TRat Rt Sor (Fheat | Y (PehRSRElm fpPecsireh: disposed
t hus obtained  mxture, (3) a nmethod_.in which a
ATIPEER - FB- PPR] Af t&]g%msero?ﬁa ﬁall&ulﬁém%ﬁmeable back
resin and an aqueous solution of a multival ent netal
sdlaetadd spiomeld adinctyt ddded cedhei vddtbe usen schexs to be
concentration of the nultivalent nmetal conponent is 15
leagsyt fram 1t180 medghof gdret s15€%), @and (o) aembsatleelr; disposed
and a simlar nmethod, it is inpossible to obtain the

Wit e @ stidenip Jtesén aaodpdsd thack oshtbe. Mesedbsorber may
enbodi ment which has a specific extraction rate of

the dRshidoel ey J@ttdl beofRenerl moe 1h9kkew "gr may be used
description is specul ation concerning ~20 these

;Iglttglogf)?ullﬁe%.%htehgb%ﬁ*ﬁ% {&lan &'B%to%?%ér?ﬂé%r in which

g i val ent neta clorrponlen I I

[ 100 .% |

PO bl 0 Qe W 18" h Bl 85 Boaifta.
mx t mul tival ent onent W th.a sur e of

The vaief WESTnaRs TRAHt HESH reemrosthign’ of The present
embodiment is free from any coagulation of particles even in
high humidity, and exhibits a superior liquid
permeation/liquid diffusing property. The water absorbent
resin composition exhibits a superior moisture absorption
blocking property. Thus, it is possible to produce the sanitary
material, without any trouble such as adhesion to a pipe
and/or plug in the pipe,A at the time of production of the
absorber even in high humidity. The water absorbent resin
composition is superior also in the liquid permeation/liquid
diffusing property. Thus, compared with conventional ones,
the absorber of the present embodiment includes a large
amount (high core concentration) of the water absorbent resin
composition with respect to a total weight of the water

absorbent resin composition and the hydrophilic fiber. As a
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25 noi sture absorption bl ocking property is not
i mproved. I n WD 2004/ 113452 PCT/ JP2004/ 009242 -51

w@awe/108452 he nethod (2), as in the nethod (1), PCT/IR2904/009242

i mpossible to evenly coat the surface of the water
absorbent resin at the tinme of dry-blending of the
mul tivalent netal salt, and water is added under such
condition, so that the water_4¢_quickly 5 absorbed by
a part of the water absorbent resin particles. Thus,

Fosumll it vid eds SRR t9algrdYcPermeai:arkhee MAl®lin sanitary
absorbent resin. As a result, the nbisture absorption

LGKijng, property is not inproved, and the centrifuge
ir;léetentligon capacity (CRC), the diffusing absorbency

under ,pressure 10, (DAP), and e . orbency agai nst

pr ess{}[r?le a(%nﬁrag‘f(ogreoﬁonﬁﬁ{%e?,gp’i noﬁagégo gflﬁ%med water
t ho , the noisture.absorption blocking property

RDSRED b 6553, CHM RS T OBV A RETE 4 didia Agount of

reason: according to such a nethod, that the surface o

Ela@sé\zaﬁeriki%ﬁsaggﬁntaﬁésmeca@@@@@st@é; u@nen tére thedrgphilic

nmul tival ent nmetal salt are sinultaneously added,

fibegdis ar¢fenablypd0ata di0® massh%,mdates greferabtpi30 to 90

conmponent which exists in a vicinity of the surface

afa $ Hedyanes s tbsoe feaatblyedion tos @ @sniass e oe tis manner,
noi st ure absorption bl ocking property becones

giredh ethe 20 {0 0r R90siEebéAR MesiDdcOMmJbSitY8helf the present
Absorbent Resin Conposition It is inportant that a

sHheaemUnt hs YRER! RPROHRAYID1E &Y ?)gg)%@ﬂg ittﬁlgnogbsorber

the present enbodi ment is evenly coa \

Pt 5B B S SAANE Rl BISKER ARG BFo g o ene
time of production. The thin absorber is sandwiched by a
liquid-permeable base material (surface sheet) and a
liquid-impermeable base material (back sheet), and is
provided with an elastic member, a diffusion layer, an
adhesive tape, and the like, thereby obtaining an absorbent
article (product for consumers), particularly an édult paper
diaper and a sanitary napkin. The absorber is pressed so that
its density is 0.06 to 0.50 g/cc and its basic weight is 0.01 to
0.20 g/cm?2. Note that, the fiber base material used is a
hydrophilic fiber, for example, crushed wood pulp, a cotton
linter, a cross-linked cellulose fiber, rayon, cotton, wool,
acetate, or vinylon. These fiber base materials are preferably
aerated.

As described above, the water absorbent resin

composition of the present embodiment is obtained by (i)
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mul tivalent netal ..conmpound (B) to th
ﬁmg@

WO 2004/ 113452 PCT/ JP2004/ 009242 -52 absorbent resin.
In order to evenly coat the surface of the water

wabmanisasr resin with the solution of the nul t POEIEN04/009242

nmetal conpound (B), it is inportant that a vicinity of
the surface of the particul ate water absorbent resin
is 5 cross-linked and its particle size distribution
is specified as described abgye. The inventors of the
present invention found this, thereby devising the

Br(ﬁﬁ?l"%t ARV e OFusFWdliRiont e d nwa%sa@of&yr@lﬂultivamnt

possible to evenly provide the nultivalent neta

FREBANRmR S el Yo Updlti SUEEASR Y QeI tion to

sor be resin whil% preventing mul t1val ent

tal nent_from perneati t he t.er absor bent .
PBE; gy FERI R WRGSE ha PSSt maron (SonBent at RANIBE Phepecific
? af orenent i orﬁed
Ppetitlec $aRgelist Ngefdsfy PHEIRF@sEpgInity has been
inventjon. 15 That is, it is possible to obtain the
fE0EE-Hpdksrbeand dii) nmizsngoth e MW Hdr @amp thet.nNote that,
present enbodi nent by adding a solution of the
ageesdingute icaheantnenal techpuundes Byuch ashEl) a method in
particul ate water absorbent resin (A) and m xi ng them
wi i iclegqobwatdigr . midtivdlleait matdahesgltesentirgnbbshdedt with a
the 20 solution is regarded as a solution of the

FHRAUS B b ¥at eRdsidTBY2) £ommoued (BY dhilcndh agdRevalent
mul tival ent nmetal conpound (B) dissolves even though

tRetLIORGARt {4 PP Wfe . Lk &a'ﬁafeméegomgmualg?m and

(B) exceeds a sdaturation concentration and a part o
IR Y8l EORE G d el SpBERSHRL Whainea
mixture, (3) a method in which a surface cross-linking agent
of a water absorbent resin and an aqueous solution of a
multivalent metal salt are simultaneously added and mixed so
that the concentration of the multivalent metal component is
less than 1.80 weight parts (%) and is then heated, and a
similar method, it is impossible to obtain the water absorbent
resin composition of the present embodiment which has a
specific extraction rate of the multivalent metal component.
The following description is speculation concerning
these methods. In case of the method (1), the extraction rate
of the multivalent metal component is substantially 100 %,
and the multivalent metal salt is dry-blended, so that it is
impossible to evenly mix the multivalent metal component
with a surface of the water absorbent resin. As a result, the

moisture absorption blocking property is not improved. In
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-53 Further, an anmount of the nultival ent netal
conpound (B) used varies depending on the desired

worRiogiiuxs2 absor pti on bl ocking property and t hRCTERi004009242

liquid pernmeation/ liquid diffusing property.
However, the ampbunt of the nultivalent 5 netal
conpound (B) added as the nultivalent netal conponent
is preferably 0.001 to 10 weigpt parts, nore
preferably 0.01 to 5 weight parts, particularly

Bh8EehAle Gnl%h oo (3) Weidhh PREtSet¥dd (rlz;qﬁ%cits ifhpossible
100 weight parts of a solid content. In caSe where

EQ%Mfa}ar%%lgqn%RgE%g{#g%ggp@P€HE %v%.t%g 5@?’2)5?2:%2% 9688‘]‘ at the

wei ght ure ‘absor ption

roperty.and .the.ligui erneafj.onfliquid, diffusin
BrdBeph i ol Mo BR: PSRl il atiuidng water
t he gultiva ent netal copponent exceeds 100 wei ght )
paraddethandeht srierlgs He oS iRl tihg arefer tife quickly
di ffusi ng absorbency 15 under pressure (DAP), and the
abser yb¥gai martprals dlyee waprap) abisgibeindamesindmprticles.
As a result, it is inpossible to obtain effects
Torusspdmli nguicvahendnooatabfsale malyt | patmeateetdhe water
conmpound (B) added. Further, in the nethod according

hbsolitbepriesesin. 2k enbesiiignthé anopsodueidigs bhptiat &locking
absorbent resin conposition, as the solution of the

prbblevalents Mefgd  isARAEE, (Bnd i ttHé RRSSIRIEgé0 M@ ntion
a solution obtained by dissolving the nultival éent

SEbRIERTIRYAN)( Pl e ipGeoliness Beladt Brossure
g%fﬂjéz%%ﬁ/ 86\%2%%%% rg)fgcysgggpn &f Li:?xoeussmw)e Z&O&f’}lnsldésyz drop.
Further, in case of the method (3), the moisture absorption
blocking property is not improved. This may be based on the
following reason: according to such a method that the surface
cross-linking agent and the aqueous solution of the
multivalent metal salt are simultaneously added, mixed, and
heated, a ratio of the multivalent metal component which
exists in a vicinity of the surface of the water absorbent resin
so as to improve the moisture absorption blocking property
becomes smaller.
(V) Production Method of The Water Absorbent Resin
Composition
It is important that a surface of the water absorbent
resin composition of the present embodiment is evenly coated

with the multivalent metal component while preventing the

multivalent metal component from permeating the water
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solution. A suitable anmount of a solvent, i.e., water,
vapor, or an aqueous liquid constituted of water and

whyanopdast i ¢ organic solvent, with respect toPGDIPI04/009242

contents of the water absorbent resin varies
depending on a type and a particle size 5 of the water
absor bent resin. However, generally, in case where
the solvent is water, the sujggple anmount thereof is
nore than O to 10 weight parts or less, preferably 1

ta%s%rw&wh}emftsn vaﬂd*érr eePesle 19 %wwtsﬁ?féée of the

solid contents. kewi se, an amount of
n e eney

?yﬂe‘*"%éaﬁ%%%?%féﬁswﬂ%r it il ?ﬂﬂé’ Bpyftivatent
ar with respe t0.,100 wei r fthe SOlId
SRt Sh S (ot Cdncdmuar taRloffifea Vichaity' of the
rrultlvalent net al ound (B) used is adjusted so )
shdtager aqfo dhe hepégE’éB‘ﬂ'él ng ERLEE i oﬁ%&% Fatfomn 1s
and the saturation concentration at 25C is 0.40 or
e5Pes-Pindied apngl atsepartisbe esizeoddstpitanticaplip spewified as
nost preferably 0.70 or nore, so that it is possible

td@siqr;bbedeablmefenDThEuirmvaﬂ»t@rq)tdfohhbI présegt propertipn found
in high humdity and to prevent the centrifuge

thient tloar 20y cahadisivg( GRE) , Ef@@eﬂitfﬁnﬁielﬂﬂiahsomhﬂtqyer, the
under pressure (DAP), and the absorbency agai nst

RPhoeaubes(fMPhd iMoo dsnpR RE- e{FBﬁlyn%gBWdé ﬂfletﬁﬁlltlvalent
present invention first found th a result, they
St et Ve IRl o e ware

RS 3 hCr 0 aPEBEsh s M Sor e o PRl metal
%%Q’r?{mlnlerﬂtt rfon% r}'jaetbll‘r?le(gtlltlge t%onc‘%rglttg%t Ia Sglf’bél‘hl% resin by
adjusting the solution concentration of the multivalent metal
compound (B) to the aforementioned specific range, thereby
devising the present invention.

That is, it is possible to obtain the water absorbent resin
composition according to the present embodiment by adding a
solution of the aqueous multivalent metal compound (B) to
the particulate water absorbent resin (A) and mixing them
with each other. Note that, in the present embodiment,‘ the
solution is regarded as a solution of the agqueous multivalent
metal compound (B) as long as the multivalent metal
compound (B) dissolves even though the concentration of the
multivalent metal compound (B) exceeds a saturation

concentration and a part of the multivalent metal compound

(B) is precipitated or dispersed.
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added aqueous solution with respect to the saturation
concentration is preferably 1.50 or less, nore

woe@iatabty 1.00 or |less. Wien the ratio of tP€r/JpP2004/009242

aqueous sol ution concentration 5 and the saturation
concentration is less than 0.40, the nultival ent

nmet al conponent perneates the water absorbent resin,
so that the centrifuge retentdgn capacity (CRC), the
di ffusi ng absorbency under pressure (DAP), and the

absor gy 2925 ASh b BIRVLE fl‘f@‘@n@ft‘i’@al@r@ﬂeﬂl%al compound

mul tival ent 10 netal conponent influence t
R, .of i r of Pt cki .
e e R R, B2 UM {1, gbsorption
gi” ti{val ent ‘metal co onﬁnt Xi.Sti ng.i n.g Vi Ci ni Iuy of . .
W iage PIPRHEY WA 4BSo CHediAULd c fifgdneation/liquid
Iler. This may be_a reason for which it is )
a%&%ﬂ& d"%QPQBtW-eﬁ?‘Z@V&FehthﬁplaéQ@h‘&ﬁ off thige multivalent
noi st ure absorption blocking property that
atadspesdspodinde 4Bdunedsted heasol uﬁbonr@ﬂltiﬁelent metal
mul tival ent metal conponent. Further, in adding the

somponendf ishepagfimmisly nOl ®0Dval emt lifet steighriipquuarks,0 more
the particulate water 20 absorbent resin (A) which

pasfdreenlys thpdctedst weti fi t Splia f e epeirebsuld il pgeferably 0.05
treatment, tenperature of the particul ate water

BHSPrRENdht 85hPtd Alvith Pé@%@é@h!oy 13996 &Ei%ﬁgﬁﬁir@“@f a solid
| ower than 100C,” nore preferably 50C or higher and

gint o £Ge, SRS pRECHELA AC BicHiGimpihens i
RS LS AL DREERE RSO R s gbsorpion
Dhching BLabeusontid IMertid 00 UL AELER B girruing
property are not sufficiently improved. In case where the
multivalent metal component exceeds 100 weight parts, the
centrifuge retention capacity (CRC), the diffusing absorbency
under pressure (DAP), and the absorbency against pressure
(AAP) significantly drop. As a result, it is impossible to obtain
effects corresponding to the amount of the multivalent metal
compound (B) added.

Further, in the method according to the present
embodiment for producing the water absorbent resin
composition, as the solution of the multivalent metal
compound (B), it is possible to use a solution obtained by
dissolving the multivalent metal compound (B) in water
and/or aqueous solution or various kinds of hydrophilic

organic solvent, but it.is preferable to use an aqueous
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of the nmultivalent netal conpound is added to the
particul ate water absorbent resin (A). Thus, when the

wo espparEsure of the 5 particul ate water absor bRPOT/Jr2064/099242

(A) is lower than 50C, the nultivalent netal
conmponent perneates the particulate water absorbent
resin (A). As aresult, it is inpossible to realize
such i nprovenent of the noi stgpe absorption bl ocking
property that corresponds to the anmount of the

B hitvah ey shoitamfial a ARIRARESE s2ddefenBUsh: . arv(rQ'ESFm?r'étpor or

|s not preferable. Further, when the tenpefature
[

s&hkat ﬁ Her coﬁ%%?f&@egisor 851 B o) eé%ﬁ;edgl%irophlhc

1OOC e part| ate wat er resin
[ tiv nt rret co are,. unevenl m X
ot}%?‘r%}eicpgrotq%gﬁltat%” gé%n?o?gsﬁ? td" 8 he water
.Thus, such arr ement i s not

errora . i
ﬁﬁ’esf%rrba%‘ilt Tesin ﬁ%rlewrpea@gﬁ%&%t%r t3R5t 2k 2 particle size

sol ution of the_ aqueous nultival ent nmetal conpound is
wighde, Vetes ghsqment ( sesin setofectoncegenaraby,ofin case
the nultival ent metal conponent contained in the

gohere otheThodyent| &s geatanputite obutibeb® aumidunal éhereof is
nmet al conponent can exist on the surface of the water

absoe behtr 63 to  TOnpes gghir epaftd her alpenuprsderhibtyp 1 to 5
of the nmultival ent nmetal conpound is preferably 30C or

i giigert apdrtonetvithan-d t me6e Poef exabdnyt S Ictrs of solid
hi gher and | ower than I00C, further nore preferably

d 1
o O g 0, P it organic

SURROUETHE syt B ST or 1
Of tf {)rr lttecﬂg? Zr;\?t ?%la,go{g%g sggt f rteg%es%l ?BO weight
parts of the solid contents.

The solution concentration of the multivalent metal
compound (B) used is adjusted so that a ratio of the aqueous
solution concentration and the saturation concentration at
25°C is 0.40 or more, preferably 0.50 or more, more
preferably 0.60, most preferably 0.70 or more, so that it is
possible to improve the moisture absorption blocking property
in high humidity and to prevent the centrifuge retention
capacity (CRC), the diffusing absorbency under pressure
(DAP), and the absorbency against pressure (AAP) from
dropping. The inventors of the present invention first found
this. As a result, they devised the present invention. Note

that, the concentration of the aqueous solution added may

exceed the saturation . concentration at 25°C. That is,
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| ower, so that the multival ent netal conponent
perneates the 5 particul ate water absorbent resin. As

W@20084ud452 it is inpossible to realize such PCT/JP2004/009242

i mprovenent of the noisture absorption bl ocking
property that corresponds to the anmount of the

mul tival ent netal conponent added. Such arrangenent is
not preferable. Further, V\,h_e‘? the tenperature of the
aqueous 10 solution of the nu ?i val ent netal conpound

?’é?ﬁe‘?‘éﬁl #0806 u eﬂﬁ@r Q?ﬁltl'tcd*ﬁ at L2 ¥Rt 6§ t@f@%ﬁ?ﬁ:@nﬁ%ﬁ?@n of the

A) det eri orat so that 1t is inpossible to realize

Syl U1 L Glent '@%ﬁm%@mwfl{}h;p%c sgBUSLEe the  saturation

Sorptio ocki ng property

amount._ of the nultiy onent added. . Th
BB S i Rg B TS aRY Dral STSBPaS: HHof Rebbp EdiRly 1.00
i nvention,. exanpl es of a _devi ce which ﬁgs and m xes
preletfre SR enoLhei FALSF of HR AT Rgarensohetign concentration
Ica(lgg)ound (B) with the particul ate water absorbent

nthe) saterasian| comeentraftiondriscalesd xéhana 0.40, the
screw m xer, a screw 20 extruder, a turbulizer, a
muﬂ‘eileart, e M4 ls caped omexer ,pea*me'abbsntliné ewuketer absorbent
doubl e-arm kneader, a flow m xer, an air current

Fexéfi, Sor aharty t@lllesmmmruga rekbnmioer capacity (CRC), the
convol ution xer, and a Lodige mxer. A mXxing spee

uﬁfﬁpém%rta%@o@rdeshcw MihRkd 0 prosgiirereeth On) a I the
Speed After mxing the nultival ent netal conpound

(Bloort, 10,2000 113050, PCHOPROUADIERA2 58 ee! k¥ valons

process an or me
[ so.arranged t

PERET SmpSa i ol pEBs SeRoatiRfigRs Gitophe moisture
@%;js!c}rlt onf.)gbﬁ)ggﬁlgrbé r%{@rﬁualﬁtégfvﬁlnen}ngﬁt ahu(r:r(l){gl%yrndThus an
amount of the multivalent metal component existing in a
vicinity of a surface of the water absorbent resin becomes
smaller. This may be a reason for which it is impossible to
realize such improvement of the moisture absorption blocking
property that corresponds to the amount of the solution of the
multivalent metal component.

Further, in adding the solution of the aqueous
multivalent metal compound to the particulate water
absorbent resin (A) which has been subjected to the surface
cross-linking treatment, temperature of the particulate water
absorbent resin (A) is preferably 50°C or higher and lower
than 100°C, more preferably 50°C or higher and lower than
80°C, further preferably 50°C or higher and lower than 70°C.

When the temperature .of the particulate water absorbent
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5 precipitation and di spersion of the nultival ent
nmetal conponent. The water absorbent resin and the

wowten1absor bent resin  conposition accordi ng POT/IF004/009242

present enbodi nent may be, where necessary, subjected
to anot her step of adding various 10 additives.

Exanpl es of the additives include: deodorant;

anti bacterial agent; perfunme;gfoam ng agent; pignent;
dye; plasticizer; adhesive; surfactant; fertilizer;

PXSTH ZIA)JigORR W er FI8AHCE08CRIBRbisMBtElof $hlet solution of the
chel ati ng agent; bactericide; hydrophilic polyner,

; yvethyhe | 3, : el ne: .

PrETeRL AL SR o d R 1800 FRpRRIIE EEEPLEL Sotution

kNS h ol yet hyl ene and poly | ene;, and,.
%ﬁgpﬁbggﬁyﬁﬁéﬁgggi §&agdﬁﬁm5§”énﬁhf§é§i§€&rg%&ﬁ“hﬁﬁ“TICUlate
urea resin, The additjves are added at quantities
Fiadaroabgosbant %Sllbr@f)eﬂéﬁw,fw B e Fempgyatyre of the
preferably 0 to 1 w % wth 20 respect to the water
RBsEHpRAter 3 keI G ReBh . TeERD 64 ienlowerAthare50°C, the
absorbent resin conposition according to the present
orHbgdv ademt imeltad esompr e nt up ar memdtesy thiss prbréitulate water
resin (A) and a nultivalent nmetal conponent (B) that

abso2begitmidearint (A hohe af rEstuddj nigntis limboyeyidsle it realize
the present WD 2004/ 113452 PCT/ JP2004/ 009242 -59

stbodi nBMprove Rt CWat ehwat eiopsfdetbsespfiokN blocking
having a cross-1linking structure obtained by

BObYERE ZtRY t aBor HOSEL HIA! &9 %@%o%ﬂfa&ﬁi Frultivalent

acid group, a soluti'on of an aqueous nultivalen

FRiEl) EATRONRN Ok 0, SHORLERRHELRSS, gy, prefera.
Further, when the temperature of the particulate water
absorbent resin (A) exceeds 100°C, the particulate water
absorbent resin (A) and the multivalent metal component are
unevenly mixed, or the particulate water absorbent resin
deteriorates. Thus, such arrangement is not preferable.
Further, when a temperature of the solution of the
aqueous multivalent metal compound is higher, it is possible
to raise the concentration of the multivalent metal component
contained in the solution. Thus, a larger amount of the
multivalent metal component can exist on the surface of the
water absorbent resin. Temperature of the aqueous solution
of the multivalent metal compound is preferably 30°C or
higher and lower than 100°C, more preferably 50°C or higher

and lower than 100°C, further more preferably 70°C or higher

and lower than 100°C. When the temperature of the aqueous
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t hereby obtai ning the water absorbent resin
conposition. The follow ng description explains a

woreihot48zcording to the present enbodi nent fBCT/IJP2004/009242

produci ng the water absorbent resin conposition. 10
(1'V) Production Method of The Water Absorbent Resin of
The Present Enbodi nent The water absorbent resin
conposition of the present esgbodi nent can be obtai ned
by heating a m xture of the ©particulate water

ab3arhent oreshl (Aultiaesd Yhiea] of:ohjf'ﬁoag’ld is lower than
d (B) e

mul tival ent netal conpoun and t organi c

ofac cross- i nki a C . 0, 300G.
Aot AaTr e B L s haaBlivatenr ot smponent
absor bent .resin ) ... L he olution of the multival ent

Aec BhecabuEi (of thtrHEN aeth Bechl ragmpotRd Becomes
ross-1inking agent (.C V\iith each other is not 20
%Wﬁruﬁ%rthﬂgq FﬁFt@d%lt%ﬁ‘ cAxampetal compynsaispermeates the
arranged that the solution of the nultival ent netal
PeOtA R {BW atrr asorhregdnirestur fex @ teowdt,| itnks ngppossible
agent (C) are separately or sinultaneously mxed with

the palizeulsuuehwaireprabsondient ofr eien Apistauré t alyorption
be so arranged that a m xture solution 25 obtai ned by

wlstkinghepsobeittiypontiohtt Bertubpoval €nto mehal AMount of the
2004/ 113452 PCT/ JP2004/ 009242 -60 compound (B) with

ha18v938he SWthactofIRsseht ki A8 2980EH Grrahgdthé®d is not
with the particulate water absorbent resin (A . It 1Is

CEIEEABIE eueset, in IR BB ER D Bikife aqucons

B0 B By PR P P A G5-8] lgaas 100,
lgﬁ{et {:)gllj*ltlactuela%t xeivrataek%sg%g%rl]‘tbernetsirgsgrﬁ)(A)'\ﬁte%eriorates, so that
it is impossible to realize such sufficient improvement of the
moisture absorption blocking property that corresponds to the
amount of the multivalent metal component added. Thus,
such arrangement is not preferable.

In the present invention, examples of a device which
adds and mixes the aqueous solution of the multivalent metal
compound (B) with the pérticulate water absorbent resin (A)
are as follows: a cylindrical mixer, a screw mixer, a screw
extruder, a turbulizer, a nauta mixer, a V-shaped mixer, a
ribbon blender, a double-arm kneader, a flow mixer, an air
current mixer, a rotary disc mixer, a roll mixer, a convolution
mixer, and a Lédige mixer. A mixing speed is not particularly

limited to a high speed or a low speed.

After mixing the multivalent metal compound (B), a
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that, in the present enbodi nent, any solution is used
as the "solution of the nultivalent netal conpound

w@ B)oy/1am52 ong as 10 wt % or nore of water i s PONIR20OMAHI242

in the solution even 10 when an organic solvent is
contained. Further, in mxing the organic surface
cross-linking agent with the particul ate water
absorbent resin (A, inorgan%g_acids, organi ¢ aci ds,
pol yam no acids that are mnmentroned in European Patent

Meat9a8808PoFRYsP& da | Al ducedtiss anfB i M performed as

coadj uvant. The m xi ng coadjuvant nmay function as a

%?épgf@ Cr?%ﬁ"chie?ifi f’cg.nqgﬁntbe @défwé{?fe%n%di Yhat:; te]insperature

ra%fe {0 Use’a i Xxing coadj uvan I'ch preéven

e ter absorbent property of fhe t.er. absor.bent
FBEr T £, B85 850FHg BATRE | fe " adtea ARtk RIRIRE of the
cross-linked. Particularly, it js 20 preferable to use
Ry Elw%eaﬁcdﬁl&ltétlm%gap@dwfing(%bi ntheEePBueiontrplding the
150C since the volatile al cohols vaporize so that
precépitafing r énduedaspensianneodf the sumpdbiwalent metal
cross-linking treatnment. Further, in order to nore
evamppnrEnkt.t he organic surface cross-Ilinking agent
with the particulate water 25 absorbent resin (A,

it nagHe vatar nangaddiates 2084¢A33#52er absorbent resin
PCT/ JP2004/ 009242 -61 non-cross-1|inking water-sol ubl e

coeh gaRiEionsescora i 8T 88l Yne BiAldnieédlbs@hent may be,
amoni um sal t, al kaline nmetal hydroxide, and anmonia

I
S M e S ot oo Bl el darious
g1 0eD, BV IOROTA oy S B0 JREEHEE fipagorants
B SR R e SR oY L858 pigments aye
plasticizer; adhesive; surfactént; fertilizer; oxidizing agent;
reducing agent; water, salt; chelating agent; bactericide;
hydrophilic polymer, such as polyethylene glycol, and
polyethyleneimine; hydrophobic polymer, such as paraffin;
thermoplastic resins, such as polyethylene and polypropylene;
and thermosetting resins, such as a polyester resin and urea
resin. The additives are added at quantities from 0 to 20 wt %,
preferably from O to 5 wt %, more preferably O to 1 wt %, with
respect to the water 'absorbent resin composition.
(Embodiment 2)

A water absorbent resin composition according to the
present embodiment includes a particulate water absorbent

resin (A) and a multivalent metal component (B) that are

similar to those of Embodiment 1. However, in the present
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them varies depending on a kind and a particle size of
the water absorbent resin particles, but is

woe@iatabty 0.005 to 10 10 wei ght parts, nore PCT/JP2004/009242

preferably 0.05 to 5 weight parts, with respect to
100 weight parts of the solid contents of the water
absorbent resin particles. In the present enbodi nent,
a total anount of the organiggsurface cross-Iinking
agent (C) and the nultivalent 15 netal conpound (B)

¢ah beslifeRendiang aghi FERRRC W M@ rRBYYH Oh t treeiar P@P Ifaving a
surface cross-linking agent (C) and the nultivalent

pebak-AHPUNd (BluckUlel S PHELRS ly%soéo%l\%ﬁ‘hg?fﬂtng an

parts to 1 i ght parts, nore prefera wel ¢

_aht rt .t h. respec 0 i.ght .
Bt ThE Nl Sonthllin €08 do e 4 Sbaption of
anount of the .gani c, surface cross-Iinking agent (C .
370 AeChms roufblefs e Ginstmaorad | Bf 289 faah Greanic
0.001 weight parts, the noisture absorption b]ocking
sLgpacey caRd Srhe King i d2cpér hedbRrPt yRIX§Gupdth eachh other,
di ffusing property are not sufficiently 25 inproved.
vhemeblye obdrahingoine watehalsgubentstagiaceonmposition. The
2004/ 113452 PCT/ JP2004/ 009242 -62 cross-1inking agent
&) oanich g he emdri pvialrenexmpdaah scarpawsichodB)adcorbing to the
| ess than 10 wei ght parts, the centrifuge retention

paieaeinty epfRoHintdet doff pebdg cbsotheNeyatddeibsorbent resin
pressure (DAP), and the absorbency agai nst pressure
CORpostid@ni ficantly drop. In order that the water
absorbent resin conpound of the present enbodi nent

H’\ﬁ IFE R0t b hﬁe%ﬂ%%{ | Qr TR %ﬂrtgfiiggi%g)rr"&tein% Resin of The

ocking property an he Superi or
Present Embodiment

The water absorbent resin composition of the present
embodiment can be obtained by heating a mixture of the
particulateA water absorbent resin (A), the solution of the
multivalent metal compound (B), and the organic surface
cross-linking agent (C), at 150 to 300°C. However, a method
for mixing the particulate water absorbent resin (A), the
solution of the multivalent metal compound (B), and the
organic surface cross-linking agent (C) with each other is not
particularly limited. For example, it may be so arranged that
the solution of the multivalent metal compound (B) and the
organic surface cross-linking agent (C) are separately or
simultaneously mixed with the particulate water absorbent
resin (A), or it may be so arranged that a mixture solution

obtained by mixing the solution of the multivalent metal
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pernmeability/ liquid diffusing property under a
condition of 10 high humdity, it is necessary that:

w@omgani4sat i on of the nultivalent netal conpoPEnIPA064/009242

t he aqueous solution in mxing the particul ate water
absorbent resin (A) with the solution of the

mul tival ent netal conpound (B) is at least 1.80 wt %
and the mxture of the particghate water absorbent 15
resin (A), the organic surface cross-|inking agent

cempaithd NB) §atHI 1198 Hod e Bl drhyal éPbsgfﬁlﬁ'klng agent (C)
conpound (B) 'is heated at 150C to 300C. This was

Eﬁ“ﬁﬁ?x@i Wen reﬁggb%%l@& 4&6 \%Qf&s%[ﬁs{)f‘é!@ﬂ%'zo fOfA). 1t is

Irst tine a resu € presen I nven IOﬂ

IR AR PEE B ol 8 o2 L oo
RicaLlye ol Sl d permation (PG It etent metal

surface treat rrent with a surface treatnment agent

ERVRRG U i (Gh Wlébn@éﬁtqrﬁ%@lﬂ‘nﬁﬁﬁfﬁﬁﬁeﬁfoﬁr@t]arlklng agent (C)
conmponent is 25 nuch higher than that of a water

apsavikedt wighi hheuppetiadate Wako04HIBA»nt resin (A). Note
PCT/ JP2004/ 009242 -63 surface treatnment with a

shaftade theapresendgenibbdvingniy akiowolaeiceniy aided.as the
The sol ution of the highly concentrated multival ent

eb b tieH MO RE o Bhuldivaleast nde & o @fuﬁﬂe(B)” as long as
mul tivalent 5 metal conponent is contained in th

AQURRHSYSQYULH R b WhXeF W tdbAhs t'rPUﬂI?é esaﬁfﬁan even

absorbent resin, so that the rPtlv ent net

SATEANEALoFALALE AoUnd A syrfiasgclaver of the vate

or bent in after prepari € 'mxture. As a

ckin operty and
[ﬁzm 1% it “&%x"i‘gsor&éo%r%'a%m Subfade" ¥od8 linking

agent with the particulate water absorbent resin (A),
iriorganic acids, organic acids, polyamino acids that are
mentioned in European Patent No. 0668080 may be
introduced as a mixing coadjuvant. The mixing coadjuvant
may function as a surface cross-linking agent. However, it is
preferable to use a mixing coadjuvant which prevents the
water absorbent property‘of the water absorbent resin from
dropping after the surface is cross-linked. Particularly, it is
preferable to use volatile alcohols whose boiling point is lower
than 150°C since the volatile alcohols vaporize so that there
is no residue at the time of the surface cross-linking
treatment. Further, in order to more evenly mix the organic
surface cross-linking agent with the particulate water

absorbent resin (A), . it may be so arranged that:
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10 liquid pernmeation/liquid diffusing property are
remarkably inproved. Note that, in the present

weretadizent , neither the solution prepared byPOi/I@R2004/009242

the particul ate water absorbent resin (A) with the
mul tival ent netal conpound (B) nor the 15 m xing

nmet hod of the solution and the organic surface
cross-linking agent (C) are fticularly limted. For
exanple, it is possible to adopt the follow ng

RIS s 1inRiSQ! Wdter-8bjubhe f?fb?gé(ﬁh@nba@%tsal I}1)§§eferab1y,

conpound (B) and the organic surface  cross-I|inki

%@?%ﬁ% (e 181 eséﬁl?aéﬁh%&’nﬁl SigmL ¢ a%‘ﬁé’iﬁh)é %&?ggﬁgydroxide,

partic wat er sor bent resi

a_mxture tion ared. b t he . .
%&r%ﬁwweh@r%ﬁ*m D Tofph o B i alkali
t he organi ¢ sur OSS|I kln ge IS mxe
WL heS P t ef%ali SERBARE %&sﬁﬁogﬁy ffdbonate,
"concentration (S/T - ) of the 25 multival ent netal
cohpyshrege e grlai nb@smha bydnogsm gfaltheheephate, and the
2004/ 113452 PCT/ JP2004/ 009242 -64 multival ent netal
tdogoamd (B deito tdoexmst hodsn{xin@andhg iwatés absorbent resin
calcul ated in accordance with the foll ow ng equations.

Pakrticldd wh %he surfaeceethodstiihldnweiagiint gAofaftint of
mul tival ent nmetal conponent / weight (g) of the

SkB.'elﬁtl' QQrfgs @ef)@ﬁdﬁhg oval £nki M@t Qh(ﬁoﬂpﬁé!ﬁﬁc(lg) si‘ze of the
(M % 1'nthe nethod (ii) = weight (Qg)

aEJ}e aH”&HJBé’@{ ¢Ri Hﬁ%?ktﬁq ongnt ik M@f&f&b@g&%s to 10

e solution o tirva ht net al “ conmpoun

W0 LB o BB 05 et ARG 8. i
rltgts%lecgco{gpolngg weight parts of the solid contents of the water
absorbent resin particles.

In the present embodiment, a total amount of the
organic surface cross-linking agent (C) and the multivalent
metal compound (B) varies depending on respective amounts
of the organic surface cross-linking agent (C) and the
multivalent metal compound (B), but is preferably 0.001
weight parts to 10 Weight‘ parts, more preferably 0.01 weight
parts to 5 weight parts, with respect to 100 weight parts of
the water absorbent resin. When the total amount of the
organic surface cross-linking agent (C) and the multivalent
metal compound (B) is less than 0.001 weight parts, the
moisture absorption blocking property and the liquid

permeability/liquid diffusing property are mnot sufficiently

improved. When the total amount of the organic surface
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contained in the solution of the nmultival ent netal
conpound (B) used in the present enbodinent is

woe@harably 1.80 wt % or nore, nore preferabl pCRIER0044109242

% or nore, further nore preferably 2.50 wt % or nore,
nost preferably 2.90 wt %or 15 nore. In case where

the concentration of the nultivalent netal conponent
contai ned in the aqueous sol_lgi_on of the nultivalent
nmetal conpound (B) is less than 1.80 wt % the

6&6%-\4%&%6”&%%&&0?6@08%@ HRES Ratiesydilke tWahetal compound
absorbent 20 resin, sO0 that a smaller anobunt of the

|tV t l . C exi iR A WL GL g :
(B) §50808 o lan, PROTRRE0R: LS, A Seliftiltide Fention
i ssi bl eal. ze h_.suffi.cient inprovenent of
(PRI ERGheomE T i siREn A T EREREY i qdte Bressure
{quid perneation/liquid diffusing property 25 that
@ghspoﬁd{gto  ARBRTRANERe RERIVST enPTRSSHT WO (AAP)
2004/ 113452 PCT/ JP2004/ 009242 -65 conponent added.
sgnifgantly dgpe- |int of the concentration of the
mul tivalent metal conponent included in the solution
of t hlexr mrddw dhent thhetwhteompsatbéB) resimicompound of the
particularly limted, but is preferably 20 wt % or

pessentoream b dineéatabtealifewt Both |idss. sipeariount nodisture
the nultival ent nmetal conpound (B) used varies

aBReRPILIWN ONLUBEKERS I @ JPH SyUr ea@BSONplel ONsRpeEIIMNT liquid
property and the desired l'iquid perneation/ |iquid

Gl hun gl sy Mt o PEStPAtly 0,801 Yo giaicion of
BRSEIBRYBED ' SBheE b R 8k biraton of e
multivalent metal component in the aqueous solution in
mixing the particulate water absorbent resin (A) with the
solution of the multivalent metal compound (B) is at least
1.80 wt %, and the mixture of the particulate water absorbent
resin (A), the organic surface cross-linking agent (C), and the
solution of the multivalent metal compound (B) is heated at
150°C to 300°C. This was found by the inventors of the
present invention for the first time. As a result, the present
invention was devised.

Unexpectedly, the inventors found that: a saline flow
conductivity (SFC: a barometer indicative of a liquid
permeation rate under pressure) of a water absorbent resin
subjected to surface treatment with a surface treatment agent

having a highly concentrated multivalent metal component is

much higher than that of a water absorbent resin subjected to
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100 wei ght parts of the water absorbent resin. Wen
the anount of the nmultivalent netal conpound (B) is

woewg/11asn 0. 001 wei ght parts, the noi sture abPCDIRMILNV9242

bl ocki ng property 15 and the liquid perneability/
liquid diffusing property are not sufficiently

i nproved. Wen the anmount of the nmultivalent netal
compound (B) exceeds 10 weighggparts, a centrifuge
retention capacity (CRC), a dl?fusing absor bency under

R BFaEe t8APh @ dwifle abseiirgpey t?gé'tﬁfénprﬁgéﬁrtehawng a
( AAP) 20 signifi cantly drop. The aqueous sol ution of

[ conmpound (B) and/or the organic
sur {fg{ekg\rhg!eﬂl n |ng agent (C that can be used in

L."Shﬁﬁleﬁ%ﬂ%g aﬁ#‘%’rg e "doath” L?éﬁ%?-‘?l'%%d “wuflivalent

B S B 68 s 8 5B B Sguttivatens

foll owi ng reason: when a tenperature of the solution )
imekahhepmponend pdssOBIt@INGdr aits ethde agateensr salowion) is
of the nmultivalent mnetal conponent contained in the
spixedowitkdchaatadicalgee waboumbesdrbémt mdsinakenthat the
netal conponent can exist on the 5 surface of the

watidtivatisatbarndtaleso mpdnenhheepistseatroenbd i rentfadd layer of
is preferable to sinultaneously mx three conponents:

tthe Redtd W86 SrVeh er re $is ol fent p&egb@lﬁ )thbhﬁuxture As a
organi c surface cross-Ilinking agent, the solution

ek stile, mdjlf1 Yﬁ&ﬁ}hﬂ@t%?D?ﬁggﬁg?Ibgﬁ%lédﬁgf ’%1‘%&5@%6}7‘ Ofnd the

under Which a precursor

T 05 B 31 M N U0 ey

sol uti on,of
improved.

Note that, in the present embodiment, neither the
solution prepared by mixing the particulate water absorbent
resin (A) with the multivalent metal compound (B) nor the
mixing method of the solution and the organic surface
cross-linking agent (C) are particularly limited. For example,
it is possible to adopt the following methods: (i) a solution of
the multivalent metal conipound (B) and the organic surface
cross-linking agent (C) are separately or simultaneously
mixed with the particulate water absorbent resin (A); and (ii)
a mixture solution prepared by mixing the solution of the
multivalent metal compound (B) with the organic surface
cross-linking agent (C) is mixed with the pafticulate water
absorbent resin (A). The “concentration (S/T - [M]) of the

multivalent metal component contained in the solution of the
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the nultival ent nmetal conpound (B) is heated is as
follows. A heating tenperature is preferably 150 to

w@o@@11asz e 15 preferably 160 to 250C, further PODIR2004/009242

preferably 170 to 230C. A heating tinme is preferably
one mnute to two hours, nore preferably 15 m nutes
to 1.5 hours. A favorable exanple of a conbination of
the heating tenperature and tdg_heating time is as
follows: The heating tenperature is 130C, and the 20

healtingléhiemiesal Tdbps€ad pBY” 5nh@1%Sme'EhQ>d@€(I)l Behd (ii) is
tenperature is 200C, and the heating tine is 15

gLt Estd P 1n°Q€cB?Héndé‘vﬁ%ﬁetH@efro 16&}%% 189%ons.
tenperature Is [ ess than unct| nal" group of

the ocgani o (3 (ase off % inking AP APLWShn e (o) of the

|nsuf i'Clen react's’ wth anh aC| (for

WD 2004 452 PCT/ JP2004/ 009242 7

i CI ARSI S AR B st (mlutwn of
I h case vvhe the heating tenperature exceeds 300C,

ﬂ@ mygliteyalantompetal P@;‘ﬂgﬂo %éﬁdgﬁ&%l | e perforning

the heating treatnent. As a result, the npisture

absor St/ibr 5MHl ¢kt fre) progére ymatbodhdii) i qumeight (g) of the

perneation/ liquid diffusing property are not
suhitivedemt ymietpd oveth pFnethier/, (weighde(g)t bdt théesolution of
wat er absorbent resin conposition of the present

ehbodinnHnivdizhita sigtelli womPushdr e(Bpser prefsht (g) of the
bl ocki ng property in high hum dity and a 10 superior

bkgblh%pﬁﬁf‘ﬁﬂé erokisAUitkid g f lgt%r{‘tg (GyoRrRef by at the
safnme tine, i's necessary th a partl cl e surface of

the vetger c@lji’égﬁpleé?ﬁ HE£SH ﬁPémﬂﬁﬁlttW’%érf‘t eﬁﬁ%'%%:f component

subj ected to the sur ace treat ment e 1 nven
E nsc%uflgﬁngntmé'sofhtqg%erofl ghgcrhﬂgl\ﬁvalent metal compound

(B) used in the present embodiment is preferably 1.80 wt % or
more, more preferably 2.00 wt % or more, further more
preferably 2.50 wt % or more, most preferably 2.90 wt % or
more.

In case where the concentration of the multivalent metal
component contained in the aqueous solution of the
multivalent metal chpouhd (B) is less than 1.80 wt %, the
multivalent metal component permeates the water absorbent
resin, so that a smaller amount of the multivalent metal
component exists in a vicinity of a surface of the water
absorbent resin. Thus, it is impossible to realize such
sufficient improvement of the moisture absorption blocking
property and the liquid permeation/liquid diffusing property

that corresponds to an amount of the multivalent metal
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this object, it is inportant that a humdification
bl ocking 15 ratio (w % of a precursor (D) is O wt %

worombrasand 80 w % or |ess. I n case where tPET/JP2004/009242

hum dification blocking ratio (Wt % of the precursor
(D) exceeds 80 wt % and is less than 100 wt % a

| arge anobunt of coagulum are contained in the
precursor 20 (D). Wen the prgeursor (D) is heated,
heat is not sufficiently conducted into the coagul um

o rhirindie padided e smfatRs of adhe wgper ahsplikentor  the
resin conposition are not secondarily ‘cross-Iinked

QL ntlzr%t’flﬁgoretf.bél*f@%QQt%q%%@W&Alscgﬁﬁge&yincluded in

coagul um ions that are not Ssecon

0ss: . nked 25 to each .other. a,result, it i .
&?ﬂlgosss?lﬁr}éoflo O&e&?]iezemsq}ghv%rié‘soql/effgﬁ?mpoung (B) is not
PCT/ JP2004/ 009242 -68 suffi cient |nproyenent of the
rﬂ?r%ftlﬁllga’é%’s o Eedh: gtPBEki%gPr Péﬁbﬁ?ygéna"ttﬁ/é Prqﬂ‘iﬁﬁ more
perneation/ liquid diffusing property that
dvredespbhvsl @ vhiveaddAsSef the multival ent netal
conmponent added. Further, this condition may bring
about /n samtoypnobd Erbhtehannltivelleattem etiezdocbenporesd n(B) used
is jamred in a production apparatus due to the

WMaad ks ndepbacidrmgnom the dielsatedtmasitupesabBbepttton blocking
stably produce the water absorbent resin conmposition.

Arogidag faidobhai kiddrehe mﬁﬁwrg@&n{@ti\tm/smﬂa diffusing
hum'dification blocking ratio is 80 wt %or less is

[ ak L M wdibhts f.erabl :
hatpét%ﬁc 1 panky lrlef@lte?lg%y {'dz.v@(y? Wélglhé:n 1R lt@ 19 weight

concentration o e multiv t neta

SRS oL RS B8, HUTELE SBLI 60 £y ight. parcs,
%basr rigSTérlrye%irgférAng\grt(p.C}g]etomil Ex;eviagll‘ﬁn{;)arts, with respect to
100 weight parts of the water absorbent resin. When the
amount of the multivalent metal compound (B) is less than
0.001 weight parts, the moisture absorption blocking property
and the liquid permeability/liquid diffusing property are not
sufficiently improved. When the amount of the multivalent
metal compound (B) exceeds 10 weight parts, a centrifuge
retention capacity (CRC), a diffusing absorbency under
préssure (AAP), and the absorbency against pressure (AAP)
significantly drop.

The aqueous solution of the multivalent metal compound
(B) and/or the organic surface cross-linking agent (C) that
can be used in the present invention are heated preferably at

30°C 'or higher, more preferably at 50°C or higher,

particularly preferably at 70°C or higher. This is based on the
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15 netal conpound (B). The solution of the highly
concentrated nultivalent netal conpound (B) (the

w@omgani4sat i on of the nultivalent netal conpoPEnIPA064/009242

at least 1.80 wt %9 is mxed, so that the nultivalent
metal conponent exists around a surface |layer of the
wat er absorbent resin after mxing them 20 As a
result, the humdification blggking property is
further inproved. The concentration of the

l1bwial LRt aBBial Wi AeBmpeLAE RO tRHe I4WIBIGbY i®higher,
of the nmultivalent netal conpound (B) in obtaining

fhePrRpditae ¢B) rlaeagen@h_@ f&wﬂgéﬁhgﬁbghﬁ v‘\c?ﬂeo%i ivalent

ratioof 80 wt %or less is prefera % or

1 P P2004/.009242 .69 . _ore
%?ée)éelr é%ﬁl?ﬁgn%lx f\?]/vt&%}? %4191& &n S hsrégl;’ﬁ%?]él’ I eHRphpRylarger
2.50 W, %.or, nore,. nos refe ly 2.90 wt, % or npre.
RROREE Rt THelelralsitt ZRFbal SO RROTANE (G crfist on the
metal 5 conponent contained in the solution of the
rarfaga ehthgevater @hporhantBesia.| ess than 1.80 wt
% the multivalent netal conponent perneates the
wat er Iabséhentpressimt sembhedimendpal ier wouprefdrable to
the nultival ent nmetal conponent exists in a vicinity
simailsanfeaaeslyl rhive tlatee absgsbeahtsesitre Jhusiculateswater
10 inpossible to realize such sufficient inprovenent

abslt®eMDirglsine (APsahpt iodg il ieckiiidapeopeb by - Andkithe agent,
liquid perneation/ |iquid diffusing property that

88/d ®RROSIF IO AR BAIOWRLI By 2188 t ity aécﬁgltrﬁaﬁha' (B).

conmponent added. An anount of the nultiva net a

COTPOHNC o5 tunthe ¥ A heen 8PBRELGR (BF E5RkEfthted of
the mixture of the particulate water absorbent resin (A), the
organic surface cross-linking agent (C), and the solution of
the multivalent metal compound (B) is heated is as follows. A
heating temperature 1is preferably 150 to 300°C, more
preferably 160 to 250°C, further more preferably 170 to 230°C.
A heating time is preferably one minute to two hours, more
preferably 15 minutes to 1.5 hours. A favorable example of a
combination of the heating temperature and the heating time
is as follows: The heating temperature is 180°C, and the
heating time is 15 minutes to 1.5 hours; The heating
temperature is 200°C, and the heating time is 15 minutes to
one hour.

In case where the heating temperature is less than

150°C, a functional group of the organic surface cross-linking

agent (C) insufficiently reacts with an acid group (for example,
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property and the desired |liquid perneation/liquid
diffusing property. However, the anount of the

wordositvabent nmetal conpound. (B) added as t hePCT/JP2004/009242

mul tivalent nmetal conponent is -preferably 0.001 to 10
wei ght parts, nore preferably 0.01 to 5 20 wei ght
parts, particularly preferably 0.05 to 1 weight parts,
with respect to 100 weight pggts of solid contents. In
case where the nultivalent nmetal conponent is |ess

ehaarBo33l o ?Wofpﬁﬁéf}aa}ﬁ%dlﬁ'tétWb@e?bégég?bg?lt resin (A).

bl ocki ng pr oper y and l'iquid permeation/ liquid

I i, o
el gJPZ% 5/05%9242 ES%WF?%SS g%f‘éﬁﬂ 0 %cliﬁacl?? orming the

t he diffusing absorbency_ und ressure (AAP
iﬁaﬁ% aggqﬂftggﬁg}\; ggﬁg nét qu%ég et(m%lmsture( abs),orptmn
significantly drop. 5 The solution of the mnultival ent
PP EKIBENPSORETLR) a%dﬂm liguidr parmeaticimeldquid diffusing
cross-linking agent (C) that can be wused in the
pregmmntyeabodioesuificaehdly ethprefedabl y at 30C or
hi gher, nore preferably at 50C or higher, particularly

pref efabttheat, 70C osrdéghethatThithe s wased ebédtbent resin
foll owing 10 reason: when a tenperature of the

golmiboeitioh hioghefhe i tpidsePOSThRbeditnéALSrEBe a superior
concentration of the nmultivalent nmetal conponent

cept iR iy dhsisal Pﬁb@ﬁmgg%fggérﬂr i@r ﬂ?gha{{%ﬂﬁdit%zf and a

the nmultival ent metal conpo an “exi st

S04 oS0 PSSR T Bl o e

lsigzlfslgtrtg%?%ltg CI:S ngctegga%’ea"?% aen};oa{)r I1C e surface of the water

absorbent resin composition is evenly subjected to the surface
treatment. The inventors first found that: in order to achieve
this object, it is important that a humidification blocking
ratio (wt %) of a precursor (D) is O wt % or more and 80 wt %
or less.

In case where the humidification blocking ratio (wt %) of
the precursor (D) exceeds 80 wt % and is less than 100 wt %,
a large amount of coagulum are contained in the precursor
(D). When the precursor (D) is heated, heat is not sufficiently
conducted into the coagulum, so that the particle surfaces of
the water absorbent resin composition are not secondarily
cross-linked evenly. Thus, a blocking phenomenon is caused
by coagulum of portions that are not secondarily cross-linked

to each other. As a result, it is impossible to realize such
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simul taneously m x three conponents: the particul ate
wat er absorbent resin (A), the organic surface

we@ewgd1d4snki ng agent, and the sol ution of thePCT/JP2004/009242

mul tival ent nmetal conpound (B). 20 A condition under
whi ch the precursor (D) whose humdification blocking
ratiois 80 wt %or less is heated is as follows. A
heating tenperature is pref e[éugl_y 150 to 300C, nore
preferably 160 to 250C, further nore preferably 170 to

gﬁ@ﬁm@n'@e I]J}Q)Jérﬁ%ﬂts &Y eifs %?ﬂo%s@ﬁ?ema@g&%t‘r?gh"‘%lockmg

hours, 25 no preferably 15 mnutes to 1.5 h

r 0 0
e L L R e e éﬁé&éﬁ?ﬁﬁé property
he, heatin s as _follows:, Th

%laﬁﬁercgﬁaﬁgp%@%oéo S50 (HEOHALS Bhg Pareifeltigalent metal
mnutes to 1. urs; The heating erature i s .
Qegtpoaﬁalu?éfqﬁ%ﬁuﬁgmthﬁén §h155 RPRAHEST o4y ohging about
hour. In case where the heatin enperature is |ess

sheh preddera thatt itbiav afiesup Ithfé’lbrrg?@m’lcl%Uﬁmwd in a
cross-linking agent insufficiently reacts with a

pavdmotiogr euppatathe doaet icukthte blatdingbgunéroptnenon, so
resin (A). In case where the 10 heating tenperature

exaeells i800@pdeibiet eb Jhadibeptrodesdid the @aregedbsorbent
while performng the heating treatnment. As a result,

}@glmoﬂlwo%lggﬁgr ption blocking property and the
liquid pernmeation/ liquid diffusing property are not

suffi gi e%lei’h?ﬁpr%fdt ﬁbjﬁépres%o {lﬁ‘nb‘gg}ﬁéﬁ?%?r bﬁﬂ whose

resin conposition o
CREARLR LN BRSPS Pho, R, AP Cless is ot
particularly limited. However, it is preferable that the
concentration of the multivalent metal component contained
in the aqueous solution is at least 1.80 wt % in mixing the
particulate water absorbent resin (A) with the multivalent
metal compound (B). The solution of the highly concentrated
multivalent metal compound (B) (the concentration of the
multivalent metal component is at least 1.80 wt %) is mixed,
so that the multivalent fnetal component exists around a
surface layer of the water absorbent resin after mixing them.
As a result, the humidification blocking property is further
improved.

The concentration of the multivalent metal component
contained in the solution of the multivalent metal compound
(B) in obtaining the precursor (D) having a humidification

blocking ratio of 80 wt % or less is preferably 1.80 wt % or
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nmetal conpound (B) are added, and the organic surface
cross-linking agent evenly reacts with a carboxyl

w@e@up1ah2 t he 20 particul ate water absorbent rRST/aP2004/(09242

and the nmultivalent netal conponent exists in a
vicinity of a surface of the water absorbent resin

W t hout perneating the water absorbent resin, and the
hum di fication bl ocking ratigggw 9% of the precursor
(D) is Ow %or nore and 80 Wt % or |ess. 25 The

fRbkew AgoFxapRkesrapty Conpar afitVe,ExaPhesrdi | fuer more
2004/ 113452 PCT/ JP2004/ 009242 -72 further detail the

TP RPIL A Ta0 PR Nt arpEf i B Gk B pE90' St % or

\g@ r absorbent resin and the water absorbent resin
ﬂ‘g SItI on were neasured in accordance with the

follo urther fic condition

o hothadele RRETE theccnaahettAROIGL ThE BHeravRUAL metal
were perfornmed at room tenperature (23  2C) and at
permpenen cogragnedainceher seligdoreadnthenialfagpatgnt metal
(referred to as CRC) The centrifuge retention capacity
(coRTponepd eBhtis dess 1thabsdr8Onest &b, vihehmoilddvates metal
of saline is absorbed for 30 mnutes wthout any

oea poten . 2OOME atfe sa it ewaabs oabsoirbeasi nrdgih,aso that a
wat er absorbent resin conposition) was evenly

eeRhHicted n dua thad (O mmlXived e i &B4e cOfimp oHUWP\BHists in
fabric (Heatron Paper made by 15 Nangoku Pul p Kogyo

Qov1c1|ﬂ1‘é?l oi”gd§{1rfﬁ€§ distﬁpwg.%ér ér@§8rbe gertpﬁgl.w?ﬁus it is

heat - seal ed. Thereafter, the bag was soaked I n an

&r un en o
e L R T
Sr%gisnte algsorptlon blocking property and the liquid

permeation/liquid diffusing property that corresponds to an
amount of the multivalent metal component added.

An amount of the multivalent metal compound (B) used
varies depending on the desired moisture absorption blocking
property and the desired liquid permeation/liquid diffusing
property. However, the amount of the multivalent metal‘
compound (B) added as the multivalent metal component is
preferably 0.001 to 10 weight parts, more preferably 0.01 to 5
weight parts, particularly preferably 0.05 to 1 weight parts,
with respect to 100 weight parts of solid contents. In case
where the multivalent metal component is less than 0.001
weight parts, the moisture absorption blocking property and
the liquid permeation/liquid diffusing property are not

sufficiently improved. In case where the multivalent metal
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tenperature had been adjusted to roomtenperature, and
was 20 withdrawn 30 mnutes later. By using a

weemwnifseyal separator (centrifugal nachi ne nRABIRRP04/009242

KOKUSAN Cor poration: nodel type is H122), the bag

was drained for three mnutes at a centrifugal force
(250G recited in edana ABSORBENCY Il 441,1-99, and a

wei ght W2 (g) of the bag was.mgasured. 25 Further, the

same operation was perfornmed w thout using the WO

200dH 313402 RCThbPR004 HR9245D  wisi gt Zpaﬁ%OVﬂlﬁélt centrifuge

resin, and a weight W (g) was neasure Then, from

tBEe MBI $ 2 )CeRRhkE! fygeukehgnt
cgp%mlty ( ac(%?g%v\gg ca:ﬂ%ul at eduaccgr d?ﬁgofgetnﬁg under

E)‘}F'sg‘ﬂﬂr%? ((A%O%')ﬁ: ie%i ?slge%;:o; i 5! 8%21 ﬁ%t‘:?y‘%%%i E)é) (AAP)
vvait,1 igao bent resin) - 1 (B) lefu5| ng absor bency
h%% e Aeferred to as DAP) By adopting a

measuyrj ng deyi ce and asurin ocedure that are
reci ti@lq nS9 %Hﬁé&e(’@négg tg%ﬁ‘ L1 ea) i camprpund  (B)
No. 57311/1996 (Tokukai hei 8-57311), the diffusion

by ergemécwaaEach saosentinleinia agent HE) Weakrcan be
absorbent resin conposition) was cal cul ated as
uslddows. the me st Wan boYliofemt pines haladgide pirefatrably at 30°C
absorbed by the water absorbent resin conposition

onddrighqpr,essore @refebabby kRa 6@ psir) Highéd) particularly
m nut es was neasured. Then, the diffusing absorbency

pefenably Gk nﬁmeéraﬁﬁgﬁ& herkpgiiRninikse @ ohiN€he following
absorption was cal culated in accordance with the

eLew. ngv}?élﬂatah‘%@%&fﬁt‘ﬁf@%f"bﬁ% begey tidH gy)s WlHer, it is

pressure =

possible to raise the concentration of the multivalent metal
component contained in the solutioh, so that a larger amount
of the multivalent metal component can exist on the surface
of the water absorbent resin. Further, it is preferable that the
upper limit temperature is less than 100°C.

In the present embodiment, it 1is preferable to
simultaneously mix three components: the particulate water
absorbent resin (A), the ofganic surface cross-linking agent,
and the solution of the multivalent metal compound (B).

A condition wunder which the precursor (D) whose
humidification blocking ratio is 80 wt % or less is heated is
as follows. A heating temperature is preferably 150 to 300°C,
more preferably 160 to 250°C, further more preferably 170 to
230°C. A heating time is preferably one minute to two hours,

more preferably 15 minutes to 1.5 hours. A favorable example
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20 (g)/weight (g) of water absorbent conposition (C)
Absor bency agai nst pressure (referred to as AAP) The

w@b@ankbBsry agai nst pressure (AAP) represents BOT/JP2004/009242

absorbency at which 0.90 wt % of saline is absorbed

for 60 mnutes at 4.83 kPa. 25 By using an apparatus

shown in Fig. 1, the absorbency WO 2004/ 113452

PCT/ JP2004/ 009242 -74 agai nsylpressure (AAP) was

measured. On a bottomof a plastic supporting

ofl andemdiita tiavi i &h60hwaitingr teah pediaanriceand tivf dleating
gauze 101 of stainless-steel 400 nmesh (nesh size of

3Bmid W awTol s 9n-TeadedatiERemipdLat@rd iON@Idi®Nand the
of a roomtenperature (20C to 25C) and 50%RH relative

MEHdhlY, ti@n800i0 @5 ar\Bl§fe £DS8T PENS 1ESLPs; The heating

conposition was evenly di spersed on the nesh.

. st o - 4 were=plac |
PURRIOAILLY o 3GUR AT Lol and B 18" S5P AR 1o
c%{]g) sition. External dianeters of the 10 piston 103
& i 0ad 104 were sli ghtly smaller than 60 nm

whi ch_was the internal_ diagneter of the supporting

cyl i ndBr cagp, VReFhathehdt et ol GP Pt tbicn theless than
piston and the_ supporting cylinder, and upward and
davthifer @ fenetipnel groupeobibeorrgagiamiitised gadssolinking
woul d not be hanpered. Note 15 that, the piston 103

age rtthein sabiitien Nor ersactkslj wsitthd as carbexehl grapp yof the
a 4.83 kPa (0.7 psi) load onto the water absorbent

pegiticabipositdi@r. dbedrbanweirginVA(A)9) 1ef ¢hs6 where the
nmeasur enent set was neasured. Inside a petri dish 105

Iprad thfl gat died dPR i TRk e dd 390wt agR el Whitet d98orbent resin
(product of Sougo R kagaku G ass Sei sakusho

is damaged while performing the heating treatment. As a
result, the moisture absorption blocking property and the
liquid permeation/liquid diffusing property are not
sufficiently improved. .

As to the water absorbent resin composition of the
present embodiment, it is important that: specific amounts of
the organic surface cross-linking agent and the multivalent
metal compound (B) are added, and the organic surface
cross-linking agent evenly reacts with a carboxyl group of the
particulate water absorbent resin (A), and the multivalent
metal component exists in a vicinity of a surface of the water
absorbent resin without permeating the water absorbent resin,
and the humidification blocking ratio (wt %) of the precursor

(D) is O wt % or more and 80 wt % or less.

The following Examples and Comparative Examples will
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Co., Ltd.; dianeter of fine pores: 100 pmto 120 pm
having a 90 mm di aneter was placed. Thereafter, a

wWQ289/1v#4520 of sodi um chl ori de sol uti on 108 WhPEEJIP2004/009242

tenperature had been adjusted to 20C to 25C was added

until it reached a |l evel of 25 an upper surface of the
glass filter 106. Then, a piece of filter WO

2004/ 113452 PCT/ JP2004/ OO924272=75 paper (product of

Advant ec Toyo Kaisha, Ltd.; product nane: JIS P3801,
l&brtlierttilecthmbstsheOpzesemt dinyeettdonof Hetwvead the present
particles: 5 }1n) having a 90 nm di aneter was pl aced

theeaolon &0 déallimiteat id altdm aNotel thhe, fpﬁdﬁértles of the
paper 107 was wetted. 5 An excess of the 0.90 W %

selticre H@Ropasehemoyvesin The, geasyel ngv r%m‘sc*oﬁt%nt resin

vvas pl aced on the vvet filter paper Then
b Sifi
the % ggﬁwttn Pyp | ne (gr %nag@ %%\@an%%dgflttghgg ‘guowmg
0. At this tine, the water .

Bhei 8dn RetRRf cSRBED & GPeiii bepiraon 66 notogescribed,

line 108 so as t?"rﬁea swel I ing gel 102. One hour
?ﬁbs NRARS) hﬁété MRBEYHIOR PFaFaesfesmed at room
havi ng absorbed the 0.90 wt %saline 108 was lifted,
EpRenadivin (M8 93 ° Chandfatvisimidatuaddd ORI t he

wei ghts W and Wb, the absorbency 15 agai nst pressure
AP Qeyl tpifugs vetlantiane dapexdtyi (tgfeoredieco asl CRENG
equation. Absorbency against pressure AAP = (W (g) -

Wa (gThe cewigifitige0.re@8htdonf caplLtitgb{ORENt réfESents an
or water absorbent resin conposition) 20 (D) Saline

EbewrBenatuetd vivwnichebeovedtt 9,asf EQinlisubddo¥hed for 30

the saline flow conductivity was
minutes without any pressure.

0.200 g of a water absorbent resin (or a water absorbent
resin composition) was evenly contained in a bag (60 mm x 60
mm) made of a nonwoven fabric (Heatron Paper made by
Nangoku Pulp Kogyo Co., Ltd.: model type is GSP-22). Then,
the bag was heat-sealed. Thereafter, the bag was soaked in an
excessively large amount (generally, about 500 m) of 0.90
wt % sodium chloride solution (physiological saline) whose
temperature had been adjusted to room temperature, and was
withdrawn 30 minutes later. By using a centrifugal separator
(centrifugal machine made by KOKUSAN Corporation: model
type is H-122), the bag was drained for three minutes at a
centrifugal force (250G) recited in edana ABSORBENCY II
441,1-99, and a weight W2 (g) of the bag was measured.

Further, the same operation was performed without using the
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performed in accordance with a saline flow
conductivity (SFC) test recited in Published Japanese

waeaadlasi ons of International Publicati on of PCHIEN04/009242

Application No. 25 509591/ 1997 (Tokuhyohe

9-509591). WO 2004/ 113452 PCT/ JP2004/ 009242 -76 By

using a device shown in Fig. 1, the water absorbent

resin conposition (0.900 g) €v8nly contained in a

container 40 was swelled in a synthesized urine (1)

wnalerr ealpsesbandé oesin3 apdi a( 2vOiglkPalV If ofig) 66 a8 nhfeRssured.
(for 120 mnutes in nmeasuring a 5 saline flow

Minehct frdirhy theF&@eigh NtWan 4ate)w2and & digirghio€f refention
gel layer of a gel 44 was recorded. Then, 0.69 \I\% %

ISR WA ST PRI PUL S Btowing

a LNt hydrostatic pressure. By using a conputer
anﬁ a sglnal e, an anmount of 10 |iquid passing through

the ¢ | aver at intervals of 20 secopds was r.ecar

for 1058 Mifhet s Lt PeRbard Eehw ARSER 2 @ -
of the uti.o assi ng through the swallen gel 44
(Vﬁ%ﬁs%mt(ﬁé% ‘g%&&ﬁ?‘i:?%)s of HER beX )ae%@r%%rrrﬁ%@a ih
terms. of g/ s by dividing an increasing weight (g) by

4B) ilptifusinggabspebemnqys pngder inne ssnmmi?mf@rr@dnm &8 DAP)
hydrostatic pressure and a stable flow rate had been

obt ai fsd wedoptings 't Mcaandingl ydedata adi ned measuring
between "ts" and a ten-mnute interval was used to

qalontlcdan ee t tieat | aver ateiteidhdr | Papeaiescaledai@ined Patent
between "tS" and a ten-mnute interval was used to

FalsHcatoa 28o/al By i 1F39960) (Tokbkaihdil I SL5f2PM ),  the
rate of the solution passing through the gel |ayer.

G110, 18 AR o D gl ARgrn A o e
water absorbent resin composition) was calculated as follows.
A weight W3 (g) of a physiological saline absorbed by the
water absorbent resin composition under a pressure of 1.9
kPa (0.3 psi}) for 60 minutes was measured. Then, the
diffusing absorbency (g/g) in 60 minutes after the beginning
of the absorption was calculated in accordance with the
following equation.

Diffusing absorbency (g/g) under pressure = weight W3
(g)/weight (g) of water absorbent composition
(C) Absorbency against pressure (referred to as AAP)

The absorbency against pressure (AAP) represents an
absorbency at which 0.90 wt % of saline is absorbed for 60

minutes at 4.83 kPa.

By using an apparatus shown in Fig. 1, the absorbency
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indicative of a relationship between FS (t) and t.
Saline flow conductivity 25 = (FS (t=0) x

wWae)uipesxLP) WO 2004/ 113452 PCT/ JP2004/ 00924 2PCF/IM20(4789242

(t=0) x Lo)/ 139506 Here, FS (t=0): a flowrate
represented by "g/s" Lo: a height of the gel |ayer

that is represented by "cmi 5 p: a density (1.003 g/

cnmB) of NaCl solution A: an &arfa (28.27 cnR) on the

upper side of the gel layer of the cell 41 OP: a

hgdinst atpre gyuass u(RAPI920asly méas)reeker®@ad 4 obothem of a
gel layer. Further, a unit of the saline flow

poasitiet | ¥uippodtOneSFE) 1inslerl 01 DxcmBxsifizl)a 16048 internal
device shown in Fig. 2, a glass tube 32 was inserted

Hidahdiket ahknddsalanghazt oviRy1 epd @‘ta‘tiﬂ?e&%]—assb%_ g:bﬁ)o mesh

32 was disposed so that 0.69 w % sodi um chl ori

l.wti on: . 33 0Siti O 5 [.gt n to
B OBz Sotos oni) 295 SERMANET IR P! Oder o

dium chl ori de_sol ution 33 . contained in e tank 3
CREAEISAN 86 € o d! eePoaRa REC L OFC oL Ba Chnenl So%RH
with.a cock. A collectj] contajner 48 for collecting .
Y?]tﬁf}ilﬂehaﬁml%’gé’sed(%&aaugﬁ the del Walkdr wlsorbent ~resin
di sposed .under the cell 41, and the collecting
eoOHtRP fHiong WaS wysHVadésPonsed enethdangsbe dobsaquently,
i nside dianeter of the cell 41 was 6cm and No. 400
stiistlogs sl 8t ahdyautead380gnmiere pdsicedd2nwHsisploaded on the
on a bottomof a lower portion of the cell 41. A hole
Watefri absalrb@wed resimi doirp peitsohinrOxobrvad diameters of the
piston 103 and the load 104 were slightly smaller than 60 mm
which was the internal diameter of the supporting cylinder
100, so that there is no gap between the piston and the
supporting cylinder, and upward and downward movements of
the piston 103 and the load 104 would not be hampered. Note
that, the piston 103 and the load 104 were so adjusted as to
evenly apply a 4.83 kPa (0.7 psi) load onto the water
absorbent resin composition. Then, a weight Wa (g) of this
measurement set was measured.

Inside a petri dish 105 having a 150 mm diameter, a
glass filter 106 (product of Sougo Rikagaku Glass Seisakusho
Co., Ltd.; diameter of fine pores: 100 pm to 120 um) having a
90 mm diameter was placed. Thereafter, a 0.90 wt % of
sodium chloride solution 108 whose temperature had been

adjusted to 20°C to 25°C was added until it reached a level of

an upper surface of the glass filter 106. Then, a piece of filter



10

15

20

25

provi ded on a |lower portion of a piston 46, and a
glass filter 25 45 having high perneability was

w@e@nilgaa2 on t he bottom WO 2004/ 113452 PCT/JP2004/009242

PCT/ JP2004/ 009242 -78 thereof so that the water.
absorbent resin conposition or the swelling gel did
not enter into the hole 47. The cell 41 was placed on
a table for the cell, and thergable's surface which is
in contact with the cell was positioned on the

pagian ¢psodetctl ob Aduvaetéd Boiyoh Khibhw! lpdeygpiodhet name:
liquid frompassing through. The synthesized urine

(13 waBEIeMbER byt HicKH s & 2P 2% ﬁfmca&pamr@tehl @f'lqﬁamed
di hydrate, 2.0 ¢ of pot assi um chlori de, 0.5

RSl S Bt 8 percon
gooiha"ﬂngﬂme%[{gié K% g%?gﬁtlger g?%%%?ﬁb %at Iaoé wetted.
B e PLLTR E%?ﬁs \kat/ sl WA aRet e o ved

composi ti on) was evenly sprayed on a bottom of a

pr edet & FER TUH 038 PATH IS dPakeleds wRk Sedmatanthe wet
hei ght was 10 nmm and was quickly placed in a

tidber arareenRY atlirenardamyater akgppdhen tis qRPRATPROPSsition
20 LUCI FFER PL-2G, product of TABAI ESPEC CORPCRATI ON)

wras whiacte ttenmedr st tb etlhadO b2@nvwatdjdussatirteo PBE éodl one hour
relative humdity had been adjusted to 90 % Then,

theleatitre labsbordient 8BekiPa 0. Vhﬁs\mt @t ehsorfiené, the water
resin conposition was left int

6 GHEhAY R P tTIN SABEB raRRRMMH IS0 I wt % saline
108 so as to be a swelling gel 102. One hour (60 minutes)
later, the measuring apparatus set having absorbed the 0.90
wt % saline 108 was lifted, and a weight Wb (g) thereof was
measured. From the weights Wa and Wb, the absorbency
against pressure AAP (g/g) was calculated according to the
following equation.

Absorbency against pressure AAP = (Wb (g) - Wa (g))/
weight (0.900) g of water absorbent resin or water absorbent
resin composition)

(D) Saline Flow Conductivity (referred to as SFC)

Calculation of the saline flow conductivity was
performed in accordance with a saline flow conductivity (SFC)
test recited in Published Japanese Translations of

International Publication of Patent Application No.

509591/1997 (Tokuhyohei 9-509591).
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25 60 m nutes. Thereafter,, the water absorbent resin
t hat had WO 2004/ 113452 PCT/ JP2004/ 009242 -79

wabman s noi sture was noved onto a JI'S st andardI/si20042009242

(diameter is 7.5 cm nesh size is 2000 pn), and was

sieved for a certain tine by using a sieve shaker

(11 DA SIEVE SHAKER, TYPE: ES-65, SER No. 0501).

Then, a weight W (g) 5 of thpswater absorbent resin

whi ch remai ned on the sieve and a weight Wb (g) of

t he waderusbsgrdedtvicesishominchnpBsged, theouwgltetrhabsorbent
sieve were neasured. Note that, it took less than 10

FeBih eSoinpd sitich ((RIDD lgf)lgexiéﬁlw\@o@{ttaﬁn% (8)a athMbiner 40

(g) after having picked up the water absorbent resin
b DN dvhe11eH0i £ 0N SIyalih & SIREN /irihe- aNduhRy lér Eressure of 0.3

apparatus. Then, t'he noi sture absorption

;D%tu @.0% 1Ba a)BSe rg@/_@%ﬁ*tsg nqgerafﬁef ARG &H ﬁl%asurmg a

ol I 'owi ng equa stureasor

Ckl rat| O , wat er . .absor sin
5% HERES A HCH S e pt%ﬁ hefght of
bI oc opert i sture absarption bl ocki ng ratl

Pg %Qﬂ D(b );vays ERSOGRke CiNl Then .+ OuePgMit e “sodium
) X. 100 Note that, in the present enbodi nent, the
ﬁ%\.lgrml% S QIBEEPPL iSoh YR8 cKiatle et fowwirom aatank 31 and to

cal cul ated by setting the 20 predeterm ned cup and
Plaes ssitbriontglt | tiee o wohkersignle lahakeat aindenstdwet hydrostatic
following two conditions. (a) An alum num cup (Foil

Geetsaiuner., B odsthgNa. chidputrodiicd af stQY®, BsKOamount of
Inc.) whose bottom di aneter was 52 nmm and hei ght was

P uia Wass 3igad tAg ol Rh%dgEP'lE'y‘%?da?@n%Pvém dfth80 seconds
wat er absor bent resin was sieved for 8 seconds

was recorded for 10 minutes as a time function. A flow rate
Fs(t) of the solution passing through the swollen gel 44
(mainly between particles thereof) was determined in terms of
g/s by dividing an increasing weight (g) by an increasing time
(s). A time in which a constant hydrostatic pressure and a
stable flow rate had been obtained was set as “ts”, and only
data obtained between “ts” and a ten-minute interval was
used to calculate the flow rate, the flow rate calculated
between “ts” and a ten-minute interval was used to calculate a
value of Fs (t=0), i.e., a first flow rate of the solution passing
through the gel layer. Fs (t=0) was calculated by extrapolating
t=0 from a result obtained by approximating a function
indicative of a relationship between Fs (t) and t.

Saline flow conductivity

= (Fs (t=0) x Lo)/(p*xAxAP)
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WD 2004/ 113452 PCT/ JP2004/ 009242 -80 by the sieve
shaker so as to neasure a noisture absorption

whb@skinag ratio (w % . Hereinafter, the noi stRPCEIP2004/009242

absorption blocking ratio cal cul ated under this
condition is referred to as a noisture absorption

bl ocking ratio a (B. R a). 5 (b) A polypropylene cup
whose bottom di ameter was 50-nm and hei ght was 10 mMm
was used as the predeterm ned cup and the water

absor be(s (EsOnxwhse) sl 89D 6&or five mnutes by the

si eve shaker so as to neasure a noisture absorption

bl ockiHwgrg,atio (W % . Hereinafter, the noisture
absorption 10 bl ocking ratio cal cul ated under this

condi i of =iy I, Or@8red t ¢ ex or pti on
bl ocki ngﬁr zg)?l oaefkaﬁf(‘%q%tte ’ 1ﬂ()e CH?SEtH ?@%’e Particle

Di anefer. r
(a~) % Féll‘tl élﬁnglf;tg‘% ; g]g%tri onQ{Ilqg I\?\Cﬁ a tsegdrpgo
resin _or ie usi ng
JI' s sParfy C&I%Aﬁ Qs brb‘etg&f gaciff #ﬁ%ﬁ&c’mﬂg si zes of
850 pm. 710 00 O pm 425 pm 300 pm
pm 150 B aﬁgap(f% PR Iqué?heah’cP%eFééi‘j&uﬁif the gel layer
percentage R was plotted on a logarithmc probability
. hél, a particle dianeter corresponding to
R-50 wt % was 20 read as the wei ght average particle
di amefMt:: aDdg)drawtather preassuei g9t ht dXhei/sm?) exerted to
particle dianeter in case where R=84.1 %and X2 is a

phet gel dadicaneFerrthergageunlieref RukS.sxlinkh€low conductivity
| ogarithm c standard deviation (off) is represented by

(beC) 1 (poingc@Guabign, As a value of a is smaller,
t he partlcle 25 size distribution is narrower. WO

2004/ 143492 REd(+1H20046 Q292642 Fig. 2, a glass tube 32 was

inserted into the tank 31, and a lower end of the glass tube
32 was disposed so that 0.69 wt % sodium chloride solution
33 was positio'ned Scm higher than a bottom of the swelling
gel 44 in the cell 41. 0.69 wt % sodium chloride solution 33
contained in the tank 31 was supplied to the cell 41 via an
L-shaped tube 34 with a cock. A collecting container 48 for
collecting liquid having passed through the gel layer was
disposed under the cell 41, and the collecting container 48
was placed on an even balance 49. An inside diameter of the
cell 41 was 6¢cm, and No. 400 stainless metal gauze (38 pm in
mesh) 42 was placed on a bottom of a lower portion of the cell
41. A hole 47 which allowed liquid to pass through was

provided on a lower portion of a piston 46, and a glass filter

45 having high permeability was provided on the bottom
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-81- 0o~ = 0.5 x In (X2/X1) Cassification in measuring
the logarithm c standard deviation ((Yff) of the

w@aroiilci4s2 si ze di stribution was perfornmed as POT/IERAGL009242

10.0 g of the water absorbent resin particles or the 5

wat er absorbent was spread on JI'S standard sieves (THE

I DA TESTING SIEVE: dianeter is 8cm respectively

havi ng nesh sizes of 850 pm78410 }gym 600 pm 500

pm 425 pm 300 pm 212 pm 150 pm and 106 pm and
thasreb s ftitexk W eusiaitpra absi avee shalesyin( cbbAPSEEMEN or the
SHAKER, TYPE: ES-65, SER. No. 10 0501) for five

givalliesg ¢€) dvdl otalegrterMehad €losphoéat4 ExtThet cell 41 was
Rate (wt % An anmount of the nultival ent netal

poAPeAcHh aCBR Pef thie E:Bﬂ Vaher tRRSRIPRNS $@BfdtdRfhich is

determined as follows. 15 1.0 g of the water
. d d. ol :
AP s SOTEE .0 3 RORUEREL g s v

§ﬁ§%| %glgc‘%k‘ éﬁ]l (gléir (gxﬁ)l%ovﬁ)re%}e - V\@g:%g@glds(ﬂ*g“ og)assmg

meret , and thus obtained mxture was stirred for 30

'20 at roomtenperature. After stirring them
supernat ant liquid thereof was filtered u3| ng
chr omdtisd |Sé’élt€ﬂ@_31Z€ﬁrBﬁh1@6cﬁls)cW?§APr6 naxmg 0.25 g
Science Inc.), and was analyzed by plasna eni ssion
specatoshmniaddioradal dshydrae, ugi @ggUot| patagsdduet cbhioride,
HORI BA, Ltd.), thereby calculating 25 the nultival ent
oebal gcmfpmgnesbunemhbmidm HWéatehyHabtearR D g of sodium
2004/ 113452 PCT/ JP2004/ 009242 -82
sulfate, 0.85 g of ammonium dihydrogen phosphate, 0.15 g of
ammonium dihydrogen phosphate, and 994.25 g of pure
water.

(E) Moisture Absorption Blocking Ratio (wt %: referred to as
B.R.)

2 g of a water absorbent resin (or a water absorbent
resin composition) was evenly sprayed on a bottom of a
predetermined cup whose inside diameter was 50 mm and
height was 10 mm, and was quickly placed in a
constant-temperature-and-moisture apparatus (PLATINOUS
LUCIFFER PL-2G, product of TABAI ESPEC CORPORATION) in
which temperature had been adjusted to 25°C and relative
humidity had been adjusted to 90 %. Then, the water
absorbent resin or the water absorbent resin composition was

left in the constant-temperature-and-moisture apparatus for

60 minutes. Thereafter, the water absorbent resin that had
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anal ytical curve was made in accordance with
physi ol ogi cal saline containing a known anount of the

wordositvasent nmetal conponent. On the basis of P€TY&P2004/009242

cal cul ated multivalent netal conponent concentration,

the nultival ent nmetal conponent 5 concentration in the

wat er absorbent resin conposition is represented by

the followi ng equation. Miltiyalent nmetal conponent
concentration (mt % in the water absorbent resin
abyoodidd omeiftmdd | walsenino®edédl orctwpanedtS standard sieve
concentration (wt 9% in solution) x 200 10 The

(@i dineakenis metslcraonponemt sex [8ChIVD Nty , W8 d was sieved
nmeasured as follows. Solution A was prepared by m xing

g gof NO}; 1y SOIHAL i of, 1.0 % 810U pol i
(9%; oguc%gpé%él%kg%érﬁm%rhﬁugalal nS u‘sff(r i%e]:g#kﬁgd.(m[\t hSIEVE

é}@A%gE “rlgy%’@‘:en@%g%l s ol .g%%ﬁl)‘“.’a*fh%&lepé‘r\%‘égﬁt W4 (g)

m Xi n 5 Wth pur e "wat er .

98 o e S AR AP ST R YUY br e Ry RBRe Ot B herieve and
35 it RS20 2hop hiilih RAGF o SHERRGsH: P BolY BiLh passed

therein. The container was tightly closed, and the
tbrewgh Whs si¢ye steby msianpecd et ithads iitreookoless than
20 hours at roomtenperature. 5 m of supernatant
Li0guthwbes dof furishpncked uupnigythisi wgightodVyip(ghwulreheW 5 (g)
syringe, and a chromatodi sc (G chromatodi sc 25 25A,
pfoeichaoingl pbekedcaip nehe wastdyr avbdecbentt hesin from the

syringe, WO 2004/113452 PCT/JP2004/ 009242 -83 and the
tohlstbest - téfi fr¥asr A€ 0 d1stupe! ¥pharultene

Then, the moisture absorption blocking ratio (wt %) was
calculated in accordance with the following equation. As the
moisture absorption blocking ratio is lower, the water
absorbent resin is superior in terms of the moisture
absorption blocking property.

Moisture absorption blocking ratio (wt %) = weight W4
(g) / (weight W4 (g) + weight W5 (g)) x 100

Note that, in the p'resent embodiment, the moisture
absorption blocking ratio (wt %) was calculated by setting the
predetermined cup and the sieving time of the sieve shaker
under the following two conditions.
(a) An aluminum cup (Foil Container, Product No. 107,
Product of TOYO ECKO Inc.) whose bottom diameter was 52

mm and height was 22 mm was used as the predetermined

cup and the water absorbent resin was sieved for 8 seconds
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container. Part of the filtered liquid was noved to a
1 cmcell (disposable cuvet purchased from AS ONE

WOORPORBATE ON. : product nunber is 2-478-03, noPEr/JP2004/009242

nunber is 1939) nmade of 5 plastic, and a |ight

absor bance at which a conplex constituted of the

mul tival ent netal conponent and 8- qui nolinol absorbs

light of specific wavel ength-8gs neasured by using a
spectrophotoneter (H tachi spectrophotoneter U 1100).

For tdreargikee shekdrheol@smibt nvehentremat atoxtmpanesorption
is alum num the specific wavelength was 380 nm

oekialt eatid ofwt heo)CoruerdienGeet N tHlesaidiRitee, db®orption
speci fic wavel ength i's explained on the assunption

tldl@t:kﬁﬂ% P@\!Jcﬂo' ¥8| eita &l /ln §FMAIENE h%llt@ri‘%g&"@"f‘grred to as

When the |ight absorbance at V\hlcht e filtere

IS SR g e
TRE Ao PRIVBROBYEne aRn ivshBighio i e, sifde thas was S0 mm

Wi t asurabl e range of the_  spectrophotoneter
M Refgh howads et Ma¥ Feridfteds ii}ep@rrﬁdeertera@med cup

t he Ilght absorbance at the tinme of extraction of 100
wndothe t(Watee b srtkent gmsdnemas sisisdr éperiveaminutes by
performed with respect also to a |ight absorbance at

whiec rsieivghts ik 880snmasaved enytdisuas absmdisturby absorption
sol uti on obtained by dissolving the nultival ent netal

Mochingnenttio n(whe¥gol Mé@inAfser ! hdie tiristuget |%1€bsorpt10n
sanme anount WD 2004/ 113452 PCT/ JP2004/ 009242 -84 of

e ckihkl ¥2atiental®h Rl t P HRONEP It 1AS SbnHiE o] 78 iferred to as
extraction of 100 wt % nul tival ent nmetal conponent
G Bfoisture absorption blocking ratio b (B.R.b).
(F) Weight Average Particle Diameter (D50) And Logarithmic
Standard Deviation (0{) of Particle Size Distribution

The water absorbent resin or the water absorbent was
sieved by using JIS standard sieves respectively having mesh
sizes of 850 pm, 710 pm, 600 pm, 500 pm, 425 pm, 300 pm,
212 pm, 150 pm, 45 pm, and the like, and a residual
percentage R was plotted on a logarithmic probability paper.
Then, a particle diameter corresponding to R=50 wt % was
read as the weight average particle diameter (D50). Further,
assuming that X1 is a particle diameter in case where
R=84.1 % and X2 is a particle diameter in case where R=15.9,
the logarithmic standard deviation (oQ) is represented by the
following equation. As a value of o is smaller, the particle

size distribution is narrower.
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concentration of the nmultival ent netal conponent in
the water absorbent resin conposition was separately

W(rmmmgdz 5 in the foregoi ng manner). The extPEDIRPa004/009242

rate of the nultival ent metal conponent was

calcul ated in accordance with the foll ow ng equati on.
Extraction rate (Wt % of the nultival ent netal
conmponent = ((filtered liquidg8g-1ight absorbance with
respect 10 to light of 380 nm wavel ength) - (solution
A's | ioght GlserbanXe /Xil)h respect to light of 380 nm
wavel ength)) / (light absorbance with respect to

li ght ik s38featienelienghteaéutiies thee Wgaxithaeid O8tandard
of 100 wt % nul tival ent netal conponent) x 100 15 (H)

H‘é‘%g'ti‘dﬁ No Bl 19K Agridld 031(2‘@t 18 PR berformed

nbodi msn he hum dification blocking ratio

2 g%zsi’énér%gfwga%a HORERL it fiotes o ene
S5 b elm et 8 6 Pl D Sy B S e 1
é‘ﬁéﬁ‘tﬁ&é@xﬁ”%&%&ﬁ%ﬁ%r S (A§SP&ghusHs having mesh
solution of the nultivalent nmetal conpound

g#er droft 86 Gbiyani €1 9urrmac 0@ riass.- Hiokking a‘ﬂgéﬁt nooy 300 pm,

was noved onto a JIS standard sieve 25 (dianeter is

212 g, S0 gime 48d100® pmn, and wess s:la\sesdflbyl W9 using a - |

2004/ 113452 PCT/ JP2004/ 009242 -85 using a sieve

shaker shbkioh SIAYE SIBER SNRAKEERS @Y PBERES-HS, SER. No.
0501) for 10 seconds, and a weight W (g) of the water

(@Sﬁ;p&?p@i fieSiRikaragni ng on the sieve and a wei ght W
(G) Multivalent Metal Component Extraction Rate (wt %)

An amount of the multivalent metal compohent
contained in the water absorbent resin was determined as
follows.

1.0 g of the water absorbent resin composition was
measured and placed in a polypropylene beaker of 260 ml,
and 190.0 g of physiological saline (0.9 wt % NaCl aqueous
solution) and 10.0 g of 2N hydrochloric acid were added
thereto, and thus obtained mixture was stirred for 30 minutes
at room temperature. After stirring them, supernatant liquid
thereof was filtered by using a chromatodisc (GL
Chromatodisc 25A, product of GL Science Inc.), and was
analyzed by plasma emission spectrochemical analysis (by

using ULTIMA, product of HORIBA, Ltd.), thereby calculating

the multivalent metal component concentration. Note that, an
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t he wat er absorbent resin passing through the sieve
were 5 nmeasured. The hum dification blocking ratio (w

waomass4szal cul ated in accordance with the fol PCHIRRG04/009242

equation. As the humdification blocking ratio is

| ower, the precursor (D) is superior in terns of the

hum di ficati on bl ocking property. Hum dification

bl ocking ratio (wt %9 = weighg2oW (g) / 10 (weight W

(g) + weight W (g)) x 100 (1) Amount of Water-sol uble
Gorglyhardl (SotwblwaSomadentin adbiRlanod wi®h9 piySddological
sal ine was neasured and poured into a 250 m plastic

sahired Nes nbaM iie 2a CRYRwn! Blrfofitt S ithe, mLledeeft metal
a water absorbent resin conposition was added, and 15

EBengahiertt s, SHd o fso%flﬁheoé‘éFc@VatreQi %‘dl%@alent metal

stirrer, thereby preparing a water-sol ubl e conponent

8)(8%1‘5?8}16%()& %td @enlcpa%'n(:h t%oe! ull?uﬁt%’ ; acetocfad Q%%ponent

absorben Fesin nposi tion was e
wat er - sol ubl e ¢co nent extr ctoa ol u tlon was fil

ed
Cf)ﬁ]rcgﬁlgtﬁ 1Ptedt eletaéFrp r bante SPmPOSItlon is

Advant ec , TqQy. i's Ltd.; product nane: JI'S P3801,
RePresepfe klﬂﬁﬁ‘ 3 OB WRE fiHAREEN of r et ai ned

particles: 5 pm, thereby obtaining a filtrate. 50.0 g

of thMukivelene matahwosupadlieabhdareenigation (wt %) in the
nmeasur enent solution. The foll ow ng description

wegleai nabsombielndd fosimeasoni pgsithen25=antmntltofaldret metal
sol ubl e conponent of the water absorbent resin WO

2004 & h34H2c PRTLIRZAVI A4 %) 186s slangosi)t x a0 by
using the measurenent solution. First, 0.9 wt % of the

sal i ne TReWMH€hti{hee At ﬁ{etaqb%@&ﬂgehérﬁts'ékﬁ‘&@%?éht kQRe was
had not been added was titrated Dby using a O.

soLMEi:PBd MBI RHsof the saline reached

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

A teflon (registered trademark) rotor whose diameter was
35 mm was placed in a 260 ml polypropylene container, and 5
g of the water absorbent resin composition and 25 g of the
solution A were measured and poured therein. The container
was tightly closed, and the content was stirred by using a
magnetic stirrer for 20 hours at room temperature. 5 ml of
supernatant liquid thereof was picked up by wusing a
polypropylene syringe, and a chromatodisc (GL chromatodisc

25A, product of GL Science Inc.) was provided on the syringe,
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5 10. In this way, a titration anount ([bNaOH m ) of
0. 1IN NaOH sol ution which was required so that pH of

w0 4483450 e reached 10 was neasured. After theCT/JIr2084/009242

0. 1N HCO solution was titrated until pH of the saline
reached 2.7. In this way, a titration anount

([bHC1] M) of 0.1N HO solution which was 10 required

so that pH of the saline reacg8gd 2.7 was neasured.

The sane titration was perfornmed with respect to the

reed ur Brentfib@red ohiquisd a wasul plaeedi timt ion pobytopylene
([NaOH M) of 0.1N NaOH sol ution which was required so

tdwaitaipld 10f P e dgreelor fdte S i wasagheee dGoMasS1 cm cell
nmeasured, 15 and a titration anount ([HCl]m) of 0.1N

: iien i.gh ir o] ]
TS sposuIen ST puReasal 15058 A0 ON ORI RATION

I . _ .
FAULEL AeEAEP 4147, AR RLL T 1999) made o
and i.ts

cl @ KNOWT ano ac
Bt o Sl anbunt ahC < i ar D aBTgonalt PG wlt cPomPlex

absorh conposition, jn accordance with the

nt resi
IF%WgHEEJ?dfr&% a er Byl ket ar Mefgds gfomyponent  and
nononer and the titration anmounts ([ bNaOH m ,
[ inplinplacapsorbend Ligket) nPf obpaciie bywanelength was
foregoing 25 operation. WO 2004/ 113452
PATASPAGOY/ 000242 udShginouat ofpsatubphaometnent (Hitachi
(weight %9 = 0. 1 x (average nolecular nmass) x 184.3

% Pl ro pH ¢ tdGhlett r [ NalOHL 10)0) . 100061 1. W Bdaibleyr t hgthen  the

it is possible to calculate a neutralization rate 5
ehullbraleber ahsbesbm $§hRnGONPYSidIaRiHiASCHIHANCE ecific

W th
wavelength was 380 nm. Hereinafter, for the convenience in
description, the specific wavelength is explained on the
assumption that the multivalent metal component is
aluminum. When the light absorbance at which the filtered
liquid absorbed light having 280 nm wavelength exceeded a
measurement limit of the spectrophotometer, the filtered
liquid was diluted by the solution B so that the light
absorbance was within a measurable range of the
spectrophotometer. Then, the measurement was performed.
Further, as the light absorbance at the time of
extraction of 100 wt % multivalent metal component,
measurement was performed with respect also to a light
absorbance at which light of 380 nm wavelength was absorbed

by a solution obtained by dissolving the multivalent metal

component in the solution A so that there is the same amount



10

15

20

25

the follow ng equation. Neutralization ratio (nmol % =
(1-([NaOH M -[bNaOH M) /([HCL] M -[bHCLl] M )) x 100 In

w@a®mae/10f4521si ng a wat er absorbent rein conposi t PONIP2004/009242

constituted of a conponent whose anobunt was unknown,

it is possible to calculate the average nol ecul ar

mass of the nononmer by using the foregoing

neutralization rate. (J) Absagggtion rate (Vortex) A

bl ue- col ored physi ol ogi cal saline whose tenperature

béd thls beabtigajlastedrictal0@ enrtb@nehitt east idtr ethe time of
(Teflon (trade nane), nentioned in Union Catal ogue

¥kt sh8fioh 009 pot Iwhtec%anuEhQMe&@USﬁB‘Ea@OcmﬁE@nent (the

Tefl on (trade name) stirrer SA type, product

B0ritn | <9t iy 40 gm%h%r &mlwgg?pwm in the

in a beaker of 100 r CAT. No based

%I%E‘%S%&&)Sefgéoreml Cr}: gzjﬂggl# C%E\g%lgs measured

| ndys h hei ght =55
3 tnl:hﬁ )fxfﬁggm%ﬁg@n%gg)ﬂt ﬁeer%h%i o: ggi cal gm n)e( was

stlrre%byamanetlc stirring device at a speed of

600 rprc RiERagIPY BAte R dacemubbyalent Fasial ggmponent
conposi tion was added tQ the physiol ogi cal saline,

gest scied aude tawd izoescordesrc eaTitiPbesldioning cg@atien.

test solution was proceeded, and a swirl was

di m nEsttedctBom thatet hewt est)soladt i dhesummoiltidvedehlie metal
stirrer. Then, a tine (second) since the

vahepoaksar bﬁrﬂ(flﬁ%ﬁﬁe"d haguidaenighdesdbserbbgrdesiith respect
solution until the stirrer was surrounded 5 by the

?Ssﬂigﬁ@ld&t BRD &R WRatUERG:thand ( &JS'HAHO@PA(’§el_‘igﬂ@aﬂ\@§rbance
egarded as the absorption rate. In the
Wl?ﬁenfespect to light of 380 nm wavelength)) / (light
absorbance with respect to light of 380nm wavelength at the
time of extraction of 100 wt % multivalent metal component) x
100

(H) Humidification Blocking ratio (wt %)

In the present embodiment, the humidification blocking
ratio calculated by the following measurement method is
regarded as an index of a humidification blocking property of
the precursor (D).

In five minutes after the beginning of the mixture, 10 g
of the precursor (D) constituted of the mixture of the
particulate water absorbent resin (A), aqueous solution of the
multivalent metal compound (B), and/or the organic surface

cross-linking agent (C) was moved onto a JIS standard sieve

(diameter is 7.5 cm, mesh size is 1000 pum), and was sieved by
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enbodi nent, the time until the stirrer was surrounded
by the test solution was a period until the rotating

warimnexst hat had been seen was hi dden by t hePCT/JP2004/009242

protuberant swirl that had al nost 10 di sappeared. The

bl ue physiol ogical saline is conposed of: 991 nass

parts of deionized water, 9 nmass parts of sodi um

chloride, and 0.02 nmass partgsof food additive

edible Brilliant Blue. (food additive edible

hisidg ansidiaieh dlear (I[ID At BYEVE' SHAKE®R)ZYY PR h@S-BH, SER.
am no) - di phenyl nethyl ene)-2', 5-cycl ohexa

A enyd s deneforanmpné éedRd's, 3ad'd =fiveemH kM Wig ggbf@ﬂitche water
acid; brilliant blue FCF; C No. 42090; CI Food bl ue
Absheh eneHdsah RARHink” oh 9he 8feve and a Weieghtzc\)N7 (g) of

pol yet hyl enegl ycol di acrylate (average added nol

g%g%’e\gaqgregﬂyéo%ee | geg; )P}Q%rns??%'oﬁgl%ﬁf&l' Phd 8% were

sodirum acryl ate solu
concent r

i op;. 38, mass, 9 aving.a 75 nol_%.
TBaeRhnesty | Dher st idifea Bl pRafeking” satier byt %) was
sol uti.on. _.Then, the reaction_solution was deaerat ed
faledane dutdsat GORA 2GR SpHEr dher fﬂfh%lgre%] ¢adatign. As the
was fed 25 to a _reactor that had been prepared by )
prastiddfigatienoplackong wet2oois 1hsuep, the precursor (D) is
PCT/ JP2004/ 009242 -89 stainl ess-steel double-arm
knepeero refuitepeds w it bheviousighiicdliadeblackingj pokperty.
Inside the reactor was replaced with nitrogen gas
whi | e Hrainmichif id g otnh éb loerRiereatriantéo ofwt s) Feagdiigbit W6 (g) /
solution at 30C. Subsequently, 2.8 g of sodiumb5

Reresighitatvas qgy vaéi_gglpwm’ﬁ-(%w&r biop aci d were added to
|

the Treaction solution, e the reaction solution

é@f?%??&@?Pgm%?%{%@%%%Wﬂgﬁ%€ (S¥18fble Component)

184.3 g of a 0.9 wt % saline was measured and poured
into a 250 ml plastic container having a cover. Into the saline,
1.00 g of a water absorbent resin composition was added, and
the saline was stirred for 16 hours by rotating a stirrer,
thereby preparing a water-soluble component extract solution
in which soluble component of the water absorbent resin
composition was extracted. The water-soluble component
extract solution was filtered through a piece of filter paper
(product of Advantec Toyo Kaisha, Ltd.; product name: JIS
P3801, No. 2; thickness: 0.26 mm; diameter of retained
particles: 5 pm), thereby obtaining a filtrate. 50.0 g of the
filtrate was measured, and used as a measurement solution.

The following description explains a method for measuring the

amount of the soluble component of the water absorbent resin
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During the polynerization, the reaction solution was
kept at 30Cto 90C. In 60 mnutes after the

w@olngrexszat i on was 10 initiated, a water-cont BETIRPRG04/009242

gel l ed polyner was retrieved. Thus obtained
wat er - cont ai ni ng gell ed pol yner had been fragnented
so that its dianmeter was approximately 5 nm The

wat er - cont ai ni ng gel | ed pol yneg-fragnment ed was spread
out on a wre nesh of 50 mesh (nesh size is 300 jim,

aoth pesitibndblyed shiy ghth e anle aatu b€ ritos o H@tivmut es. A
dry polymer thus obtained was crushed by using a

vi bramipg: m bl apel theror ckRgSidARADYtYSIHHIGNWTIR: water
mesh of 20 neshes (nmesh size is 850 }gym then

E%%%%nf”?@%h ‘(’j‘@{bﬁ{d%QQ%BBeﬁtad; e mee{dégh Wa]s titrated

aV|ng a Crus termhnate form was obtal ned

BoutsIng %‘té 8 lﬁﬁﬁléggf%f%ﬂ ey RTRLRRY, {ERad pgached
Jor B atls Rt nactiseaHog 'gfrﬁ@%{q ?iwﬁgfﬁléﬁg%pgw NaOH

parts,  of 1,4-butanediol, and three we parts of
satetiomaghichewasrig ariredr eontlat h@hlgtorﬁetlw $3lips reached
processed at 200C for 5.5 m nutes, thereby obtaining a

W&k eWawD 2EeHULSA52APET JH2004/ 100242 1N 9BlGbssohetion was
resin (1). Table 1 shows a particle size distribution
oitratedwatetil apddr benth¢ esahinel )reacidedald.&. 2Ishoivés way, a
other properties of the water absorbent resin (1).

tebelent hahoranp|HZ | 1f- 8f D AN HCI solution which was
pol yet hyl enegl ycol di acryl ate (average added nol e

Pé’gﬁ‘i‘fe&f @ttmateg@{ fl dee DiMereLinsg ¥ef wRsameeWired.

SOdI um acryl ate solution (nononer

conce H | O e 3§ Fgﬁ%rf Wa@ayé}qo?‘rgédn‘&Ln% respect to the

neutra za I on ra So as' t prepare a

measurement solution. As a result, a titration amount
([NaOH]ml) of 0.1N NaOH solution which was required so that
pH of the measurement solution reached 10 was measured,
and a titration amount ([HCllml) of 0.1N HCI solution which
was required so that pH of the measurement solution reached
2.7 was obtained.

For example, in case where a water absorbent resin
composition includes a known amount of acrylic acid and its
sodium chloride, it is possible to calculate an amount of
soluble component in the water absorbent resin composition,
in accordance with the following, from an average molecular
mass of the monomer and the titration amounts ([bNaOH]ml,
[bHC1llml, [NaOH]ml, and [HCl]ml) obtained by the foregoing

operation.
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reaction solution. Then, the reaction solution was
deaerated 10 for 30 mnutes in an atnosphere of

woRamogas2 gas, and was fed to a reactor that PerJReen09242

prepared by placing a lid on a 10 L stainless-stee

doubl e- arm kneader equi pped with two signma bl ades and

a jacket. Inside the reactor was replaced with

nitrogen gas while maintainisg7the tenperature of the

15 reaction solution at 30C. Subsequently, 2.8 g of

sodi uamperrstubf adel it Qoddpgneint (weighbi%)aciGl wer@verage
added to the reaction solution, while the reaction

geblddwiamas stirred. Appiddyatel y one minute £a88r3x100x
pol yneri zation was initiated. During the

ggixmfﬁﬁué[m@@{]rh ﬁf]lr(?é‘@ '1091/%%.@i on was kept at 20

Cto 9 I'n 60 nute er the polynerization was

i niti gﬁ/@%he% WAl eL bﬁSQg QSH;S? Pé)leymféu ldzatlon rate

retri Thus alne er-contarning g

r d been ra rrented sothat Lts dlarrete
R o WALET A BSRrP e o TRt ef SBUN 1P g BoRFEArdatice with
pol yrrer fragmented was spread out 25 on a wire nmesh of
ében@slhoYVﬁﬁghegil?él?ﬁ 300 pn), and was WO 2004/ 113452
PCT/ JP2004/ 009242 -91 dried by hot air at 150C for 90
m nut é&ut«adwab@lryrmtmhtmologﬁ)aimdd (B2 O pnéd tByaOHml)
using a vibrating mll, and then classified by using
d (jH €8] me s 1P 1eshe@0( mesh size is 850 pnm) then
bl ended. Thus, water absorbent resin powder (b) 5

havi ngna g hetl usgeperan waterf elsyEse @bt aehedcolmiposition
100 parts of thus obtained water absorbent resin

ReWAR it hBdd X asébh?ﬁsn‘éhqsﬁﬂd%'d}ﬁo%t/%és'ﬁﬁ'k‘ifﬂ\ﬁgl it is
0.5 weight parts of = propyl eneglycol, 0.03 wei ght

sts?b?% %Bhytﬁ{kg%f %O'tl&'*ég' rc%e ﬁi@%cul%rg REL GOt o the

arts o |oI

monomer by using the foregoing neutralization rate.
(J) Absorption rate (Vortex)

A blue-colored physiological saline whose temperature had
been adjusted to 30°C and a white stirrer (Teflon (trade name),
mentioned in Union Catalogue Version 2,000 published by
FLON INDUSTRY CO., LTD., Teflon (trade name) stirrer SA type,
product No. SA-40, total length 40mmx diameter 8mm) were
placed in a beaker of 100ml (TOP beaker CAT. No. 501, based
on JIS R-3503, which is mentioned in GENERAL CATALOGUE
A-7000 published by Sogo Rikagaku Glass Industry Co., Ltd.:
periphery x height =55(mm) x 70(mm)) in advance, and the
physiological saline was stirred by a magnetic stirring device at
a speed of 600 rpm. When 2.0 g of the water absorbent resin

composition was added to the physiological saline, gelation of
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10 parts of water, was m xed. The m xture was then
thermally processed at 200C for 55 m nutes, thereby

wobkitailnd4sy a water absorbent resin (2). Tabl epdT/sirRoeg009242

a particle size distribution of the water absorbent

resin (2), and Table 2 shows other properties of the

wat er absorbent resin (2). 15 <Referential Exanple 3>

Unli ke the Referential Exanptg8l, the dry pol yner was
crushed by using a pin mll instead of the vibrating

rihlel tesindoltihiem ot as gfd ek drd uahnagaaswirlewrssdinfinz®hed, so
nmeshes (mesh size is 850 pn) then bl ended. Thus,

whizsar tledsesbasdlutesh s perslended (e stamidig a crushed
i ndeterm nate form was obtai ned. Thus obtai ned water

absor befdn I @S kinRoPIRIH @) sVRSe SR %@é} BBso}B%gstaf?sin had

treatment as in the Referential Exanple 1, ther

part A0 LR RO ThE e S‘S%Jsor%’assh%?rgunded

e Sl ze

rLesi 5 Table 2 shows qther er.ties, of
52 het Thos B0 P ﬁn%%sﬁf ﬂ%ﬂséﬁg timéS(steond) was
PCT/ JP2004/ 009242 <Ref er entl al anpl e_4>
IR epREchr ed®nt Refaé?%?ﬁméPnE%é‘r’éﬁre OftE, sthgat@f in the present
pol yet hyl enegl ycol di acryl ate (average added nol e

edigient éﬁﬁytl@ﬁ@ Bxitdethe) stigrer divesosvgdomded by the
5500 g of a sodium acryl ate sol ution (nononer
dontesolatipon: w38 ampsrigd hanitilgthe 76tatingsestirrer that had
neutralization ratio, so as to prepare a reaction
$datl iseen Wes hidien dactthenpsotubesantaswidagiat ¢éhd almost
for 30 mnutes in an atnosphere of nitrogen gas, and
\WHSapgkdred@ 10 reactor that had been prepared by
placing a lid on a 10 L

The blue physiological saline is composed of: 991 mass
parts of deionized water, 9 mass parts of sodium chloride, and
0.02 mass parts of food additive - edible Brilliant Blue. (food
additive - edible brilliant blue: benzyl- ethyl-[4’-(4”-benzyl ethyl
amino)-diphenyl methylene)-2°, 5-cyclohexa
dienylidene]-ammonium-2"7,3,3"’-disodium  trisulfonic acid;
brilliant blue FCF; CI No. 42090; CI Food blue 2)
<Referential Example 1>

4.0 g of polyethyleneglycoldiacrylate (average added mole
number of ethylene oxide: 8) were dissolved in a 5500 g of a
sodium acrylate solution (monomer concentration: 38 mass %)
having a 75 mol % neutralization ratio, so as to prepare a
reaction solution. Then, the reaction solution was deaerated
for 30 minutes in an atmosphere of nitrogen gas, and was fed

to a reactor that had been prepared by placing a lid on a 10 L
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stai nl ess-steel doubl e-arm kneader equi pped with two
sigma bl ades and a jacket. Inside the reactor was

woepaca® Wi th nitrogen gas whil e mai ntai ni ngPpCT&P2004/009242

tenperature of the reaction solution at 30C.

Subsequently, 2.8 g of sodium 15 persulfate and 0.01 g

of L-ascorbic acid were added to the reaction

solution, while the reaction-8®Lution was stirred.
Approximately one mnute |later, polynerization was
shainletssd steBlrdoghtlheapnl yoreadatri equiphped eatth otwo sigma
solution was kept at 30C to 90C. In 60 mnutes after

bhedps! ywred i aatjnekeras Ia6idei that a@dactor was reﬁglaced with
wat er - cont ai ni ng gell ed pol yner was retrieved. hus

bt grad (ngé@r-%m@i HhRgng8h Blla POl YEerthadcP880re of the
fragmented so that its dianeter was approximately 5

Py TG g@gﬁgf&@nmi @@@cgeb%@%%gﬁf rAQeRt e sodium

was sprea on a wre nes (mesh®si Ze

i , d 25 dried b ot air. at 150C f.qr

R rRlt, a0 B0y Ths Bty 2icisbindrd aaled™bo the
PCT/ JP2004/ 009242 -93. obt ai ned s crushed by using a.
TFBF I ThgS ATRPIO B ™PHA  TREAd&AG GanyQidi Hgha WRPe Stirred.
mesh of 30 neshes (nesh size is 600 jim then o
ArsHRd makely, ot eninbder et , rpeiymsgigation pyas initiated.
having a crushed indeterm nate formwas obtained. In
Doorimgdihtes moflymhasizsitianneth eateactiosorsdnttionsimras kept at
powder (D), a surface cross-Iinking solvent including

603 Cnetigh® OPar.t $nof6 0 proipyh eeghfical ,tHe OBolwingitization was
parts of ethyl eneglycol diglycidyl ether, 0.3 weight

pajtiated, lad-buteradi®taidng t feHe dvepaRfmarardyfsOfretrieved.
water, was m xed. The mi xture was then thermally 10

PRSFSSHABCING L SheD, LOMLEDIGNAI TR becn
ﬁlalz{fm%irrc‘tterd QYRR its diameter was approximately 5 mm. The
water-containing gelled polymer fragmented was spread out
on a wire mesh of 50 mesh (mesh size is 300 pm), and was
dried by hot air at 150°C for 90 minutes. A dry polymer thus
obtained was crushed by using a vibrating mill, and then
classified by using a wire mesh of 20 meshes (mesh size is
850 pm) then blended. Thus, water absorbent resin powder (a)
having a crushed indeterminate form was obtained. In 100
parts of thus obtained water absorbent resin powder (a), a
surface cross-linking solvent including 0.5 weight parts of
propyleneglycol, 0.03 weight parts of ethyleneglycol diglycidyl
ether, 0.3 weight parts of 1,4-butanediol, and three weight

parts of water, was mixed. The mixture was then thermally

processed at 200°C for 55 minutes, thereby obtaining a water
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of the water absorbent resin (4), and Table 2 shows
other properties of the water absorbent resin (4).

woReiaranst i al Exanpl e 5> 15 Unli ke t he Ref er enPCEIP2004/009242

Exanple 1, the dry polynmer was crushed by using a

roll mll instead of the vibrating mll, and then
classified by using a wwre nesh of 20 neshes (nesh

size is 850 pm then bl endedQThus, water absorbent

resin powder (E) having a crushed indeterm nate form

\edtss @t e e sifhh (k) . 2Dablbé al nddowat er palrsirleesize elistribution
powder (E) was subjected to the sane treatnent as in

tofe tRef avatét ahbbyabehe tesihe(epy awit daHled 2 ¥RbYs other
absorbent resin (5). Table 1 shows a particle size

g d e s Y PhelBE ¥R HHSORPEYsihepin (5), and

abl'e 2 shows other properties of the water absorbent

i : 04113452 PCT/ JP2004/ 009242 -94-
s e

parts of 51.2 mass % al um num
sul fate hydgat t radecahydrate t ct.adecahydr at.e
was aé”dgdga%époﬁ?%égygﬁ?ﬁg%’d%’q\éﬁﬁﬁy ?%g‘? {avgfag e”‘ade)cl mole
wat er, absorbent resin ( obtained in_ the .
RO BYRG | |e$¥ﬂﬁl% <1€“Cf‘%fe%éb‘yeast Fﬁ?ﬂb"%{? Wat3eS500 g of a
absorbent resin conposition (1). Table 1 shows a
s@ditaneasrytatd setnbion dmepomer waneerbraiibont38 mass %)
resin conposition (1), and Table 2 shows ot her
fraoparg i @s70f mhk Ywateuntradson ot ratibn sonpssitbi @repare a

(1). 10 [Exanple 2] 6.7 weight parts of 40.9 mass %
akeanitiam soldigion. Mtk ehld elenadésahydiathowas deaerated

oct adecahydrate) was added and

for 30 minutes in an atmosphere of nitrogen gas, and was fed
to a reactor that had been prepared by placing a lid on a 10 L
stainless-steel double—arm kneader equipped with two sigma
blades and a jacket. Inside the reactor was replaced with
nitrogen gas while maintaining the temperature of the
reaction solution at 30°C. Subsequently, 2.8 g of sodium
persulfate and 0.01 g of L-ascorbic acid were added to the
reaction solution, while the reaction solution was stirred.
Approximately one minute later, polymerization was initiated.
During the polymerization, the reaction solution was kept at
30°C to 90°C. In 60 minutes after the polymerization was
initiated, a water-containing gelled polymer was retrieved.
Thus obtained water-containing gelled polymer had been
fragmented so that its diameter was approximately 5 mm. The

water-containing gelled polymer fragmented was spread out

on a wire mesh of 50 mesh (mesh size is 300 pm), and was
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m xed with 100 wei ght parts of the water absorbent
resin (1) obtained in the Referential Exanple 1,

WO b@naiBssobt ai ni ng a 15 wat er absorbent resi n PCT/JP2004/009242

conposition (2). Table 1 shows a particle size

di stribution of the water absorbent resin conposition

(2), and Table 2 shows other properties of the water
absorbent resin conposition-@)- |[Exanple 3] 20 9.0

wei ght parts of 30.8 mass % al um num sul fate hydrate

dtetd dde dadiy driat 2t t10 @€ aftac &Y dnah eftevaA atidecb aydner thus
m xed with 100 wei ght parts of the water absorbent

6BsAThéd) wobt attigHeld HeuRahey ent vEbrdHagplill, and then
t her eby obt ai ni ng a water absorbent resin conposition

§B)ssifad eb% Q dArearhtshe o3i 3@ dhekhieRULPfsize is
t he wat er sor be resin WO 2004/ 113452

2 mgﬁ%f@ﬁegog%éaded%rﬁgmoosaatee?nag§z> bEAd TR Brder (b)

her roperties o ter a ent

faghty 4 %”.ﬁtfﬁ%éuw@{"%er%uﬁ% e nyaRaBidncd in 100

oct adec hydr at e hydr te was adde nd m xed with 100
%rbﬁtoga WS téYa‘é‘?}éoe}d‘B%ﬂf Fadi pepigy, powder (b),
obtained in the Refer ential Exanpl e 4, whose powder

senfReat OFesaddndong tslvemt dmcdnsiing L vmtweight parts of

absorbent resin conposition (8). Table 1 shows a
probite eeglyeol00dD 8t wiehghit opavts tdfee by brn eglymdlediglycidyl
resin conposition (8), and Table 2 shows other
etloper 10 & weighe pares absbrbantitaasdiol,cembdsthtredn weight
(8). [Conparative Exanple 1]
parts of water, was mixed. The mixture was then thermally
processed at 200°C for 55 minutes, thereby obtaining a water
absorbent resin (2). Table 1 shows a particle size distribution
of the water absorbent resin (2), and Table 2 shows other
properties of the water absorbent resin (2).
<Referential Example 3>

Unlike the Referential Example 1, the dry polymer was
crushed by using a pin mill instead of the vibrating mill, and
then classified by using a wire mesh of 20 meshes (mesh size
is 850 ym) then blended. Thus, water absorbent resin powder
(C) having a crushed indeterminate form was obtained. Thus
obtained water absorbent resin powder (C) was subjected to
the same treatment as in the Referential Example 1, thereby
obtaining a water absorbent resin (3). Table 1 shows a

particle size distribution of the water absorbent resin (3), and

Table 2 shows other properties of the water absorbent resin
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18.0 weight parts of 15.3 mass % al um num sul fate 15
hydrate (tetradecahydrate to octadecahydrate) was

w@adaedimsrd m xed with 100 wei ght parts of theP@EIE2004/009242

absorbent resin (1) obtained in the Referential
Exanple 1, thereby obtaining a water absorbent resin
conposition (4). Table 1 shows a particle size

di stribution of the water absopbent resin 20
conposition (4), and Table 2 shows ot her properties of
t(B¢. water absorbent resin conposition (4).

[ Conparative Exanple 2] 2 weight parts of al um num
R édre dydl s ean{pkt #adecahydrate to octadecahydrat e)
in a powder formwas 25 added and mi xed with. 100

wei ghtippar{ige of pkBgewat eRMRZM4ALL3 kA mple, 11,8 g of
PCT/ JP2004/ 009242 -96 absorbent resin (1) obfained in

Ay EoT et B MRaB RS [2EFRle AR I A B Bimber of

conmposi't1 on 1 shows a

' size di gtribution of .the water or ben .
%ggllt})r%g%l(;%npoo}éi%ﬁo?)(gﬁ?rean selv s 1§h<ﬂ/vs‘:’§pﬁerg %% a sodium
roperties of .the water absorbent resin compositio )
Byt TRER i PUe (BLHBIE B L OR G MEGHOBT 08 Mand 1g) having
sol vent constituted of 0.5 weight parts of )
5 opy | Bredc Py cesutraizafigyntatisns t 80 o sethyPEeRgrgcal reaction
diglycidyl ether, 0.3 weight parts of 1,4-butanediol,
@r@gwtm:ee Themsi ghte pactioh watlartions wasedewetriatedo for 30
wei ght parts of the water absorbent resin powder (a)
ahinteéeRefrerent adinds@ipre df niandg8n0 gerd,ghhdparas 6d to a
30.8 nass % alum num sul fate (tetradecahydrate to

eebadeeabidtaheld Myssat Er‘é@‘ér@:@ﬁﬁyaﬁﬂacifﬂg(eé lid on a 10 L
therewith. Then, thus obtained m xture was thermally

stainless-steel double-arm kneader equipped with two sigma
blades and a jacket. Inside the reactor was replaced with
nitrogen gas while maintaining the temperature of the
reaction solution at 30°C. Subsequently, 2.8 g of sodium
persulfate and 0.01 g of L-ascorbic acid were added to the
reaction solution, while the reaction solultion was stirred.
Approximately one minute later, polymerization was initiated.
During the\polymerization', the reaction solution was kept at
30°C t.o 90°C. In 60 minutes after the polymerization was
initiated, a water-containing gelled polymer was retrieved.
Thus obtained water-containing gelled polymer had been
fragmented so that its diameter was approximately 5 mm. The
water-containing gelled polymer fragmented was spread out

on a wire mesh of 50 mesh (mesh size is 300 pum), and was

dried by hot air at 150°C for 90 minutes. A dry polymer thus
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15 processed at 200C for 55 minutes, thereby obtaining
a water absorbent resin (6). Table 1 shows a particle

w@rma/ 184S ri buti on of the water absorbent resPET/JP2004/009242

conposition (6), and Table 2 shows other properties

of the water absorbent resin conposition (6). 20

[ Conparative Exanple 4] 6.7 weight parts of 40.9 nass

% al umi num sul fate hydrate (98tradecahydrate to

oct adecahydrate) was added and m xed with 100 wei ght

pdrited nefd tWweswatrarshbdothemisiegi p (Vibradbhgi meidlj mmnd then
the Referential Exanple 2, thereby obtaining a 25

wihesifibdobgenisitasi ) wor@osidsionod B0 daddieed @hews dize is
WO 2004/ 113452 PCT/ JP2004/ 009242 -97 particle size

G0 rﬁﬁt?t 1o 10 bId1ed At eThaPs orbefdr re8sHrbEATPPELIh OBowder
(7), and Table 2 shows other properties of the water

LPIZERSLh £ S SRR b et TR el RS 1 100
t d hydr at rate) was

P Sr RS o%a&grgﬁb%ag f‘eﬁt?fraetsa fagper (0), 2
b bent in (3 bt ai ' . R ti

BIBRE SToRRG b bt SRRt G e &b opbaHEIEts  Barts of
conposi tion (g%. Table 1 shows a 10 particle size )
dromnylismagdncot, th dnayeighubpamene! mddidenegipesi tdiglycidyl

, and Table 2 shows other properties of the water

(7 : : .

stterbedt 3 r wsiighdomprudist iadn 1(,#) but@mdicdt | 28 dExtAmplee weight
6] 6.7 weight parts of 40.9 mass % al umi num sul fate
Pattpdodt wteet, r adec ahydedt eThe eixdecahydsatbeivahermally

added and
processed at 200°C for 55 minutes, thereby obtaining a water
absorbent resin (4). Table 1 shows a particle size distribution
of the water absorbent resin (4), and Table 2 shows other
properties of the water absorbent resin (4).
<Referential Example 5>

Unlike the Referential Example 1, the dry polymer was
crushed by using a roll mill instead of the vibrating mill, and
then classified by using a wire mesh of 20 meshes (mesh size
is 850 pm) then blended. Thus, water absorbent resin powder
(E) having a crushed indeterminate form was obtained. Thus
obtained water absorbent resin powder (E) was subjected to
the same treatment as in the Referential Example 1, thereby
obtaining a water absorbent resin (5). Table 1 shows a

particle size distribution of the water absorbent resin (5), and

Table 2 shows other properties of the water absorbent resin

(5).
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m xed with 100 wei ght parts of the water absorbent
resin (5) obtained in the Referential Exanple 5,

W0 b@aaiBasobt ai ning a water absorbent resin coP@QDIPAI409242

(7). Table 1 shows a particle size distribution of

t he wat er absorbent resin 20 conposition (7), and

Tabl e 2 shows other properties of the water absorbent
resin conmposition (7). WD 20094113452

PCT/ JP2004/ 009242 -98- Table 1 Referenti al
REsmmplieal | Ref erential Referential Referential

Exanpl e 1 Exanple 2 Exanple 3 Exanple 4 Exanple 5 850

pm or Jver ewi@h@. G Artk Oop 6.152 effaddan, 820pmhidt@RMsulfate
or nore 0.9 0.8 0.0 0.0 6.6 Iless than 710pm 600 pm

Hy dP4 e Qtétrfa@e@aﬁy@rgté%& o&d&é@aﬁ?ﬂ@a@@?%sSQQded and
pmor nore 20.9 19.4 3.6 2. | esS t han

BBOT P00 SR 88 JE b e By resin
LS VR P 5SS RS Do o
Wa et a hs%nrblesr(gpmre:s[{)r?prgo%pos1§10n (?)o ’lea%lz ° Os]hows a
particle size distribution of the water absorbent resin
composition (1), and Table 2 shows other properties of the
water absorbent resin composition (1).

[Example 2]

6.7 weight parts of 40.9 mass % aluminum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water absorbent resin (1)
obtained in the Referential Example 1, thereby obtaining a
water absorbent resin composition (2). Table 1 shows a
particle size distribution of the water absorbent resin
composition (2), and Table 2 shows other properties of the
water absorbent resin composition (2).

[Example 3]

9.0 weight parts of 30.8 mass % aluminum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water absorbent resin (1)
obtained in the Referential Example 1, thereby obtaining a
water absorbent resin composition (3). Table 1 shows a

particle size distribution of the water absorbent resin
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| ess than 106pm 45pmor nore 1.0 2.0 0.8 0.1 0.0
less than 45 ]1Im1.0 2.0 0.0 0.0 0.0 LOGARI THM C

WEIWNDARE2. DEVI ATI ON o~ 0.43 0.51 0.38 0.36 0.PGr/JImbp4/{09242

394. 00 383.00 266.00 322.00 514.00 15 WO
2004/ 113452 PCT/ JP2004/ 009242 -99 (r) Examle 1
Exanpl e 2 Exanple 3 Exanple 4 850 pmor nore 0.0 0.0
0.0 0.0 less than 850pm 710pmsor nore 0.9 0.9 0.9 0.0
| ess than 710pm -600 pmor nore 8.0 7.0 7.0 0.3 5
lcesn polsaticG003)y a0dpriable? esRov8s 26tB®eR26pBoPedties of the
| ess than 500pm 425pmor nore 19.3 19.2 18.7 20.3

hestert By A 300iRdenhpoyieid®.(8)26.5 26.0 35.7
| ess than 300pm 21.2pmor nore 12.7 12.6 13.0 26.9

|[E§<%uh%@@ #12pm 150 mor nore 5.0 5.8 5.8 11.8 10
ess than 150pm 106limor nore 0.5 1.7 2.0 1.9

5.4 weight parts of 51.2 mass % aluminum sulfate
(tetradecahydrate to octadecahydrate) hydrate was added and
mixed with 100 weight parts of the water absorbent resin (4),
obtained in the Referential Example 4, whose powder
temperature was 60°C, thereby obtaining a water absorbent
resin composition (8). Table 1 shows a particle size
distribution of the water absorbent resin composition (8), and
Table 2 shows other properties of the water absorbent resin
composition (8).

[Comparative Example 1]

18.0 weight parts of 15.3 mass % aluminum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water absorbent resin (1)
obtained in the Referential Example 1, thereby obtaining a
water absorbent resin cAomposition (4). Table 1 shows a
particle size distribution of the water absorbent resin
composition (4), and Table 2 shows other properties of the
water absorbent resin composition (4).

[Comparative Example 2]

2 weight parts of aluminum  sulfate hydrate

(tetradecahydrate to octadecahydrate) in a powder form was

added and mixed with 100 weight parts of the water
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| ess than 106pm 45pmor nore 0.2 0.4 0.6 0.1 |less
than 45 pm 0.2 0.4 0.6 0.0 LOGARI THM C STANDARD

WORMHATIHEN (of ) 0.34 0.36 0.37 0.35 D50(pnm 4BGI/42004/009242

434 327 15 WD 2004/113452 PCT/ JP2004/ 009242 -100
Conpar ati ve Conparative Conparative Conparative
Conparative Conparative Exanple | Examle 2 Examle 3
- Exanpl e 4 Exanple 5 Exam | eds 850 pmor nore 0.0 0.0
0.0 0.0 0.0 1.2 less than 850pm 710pmor nore 1.2

dbsotbknlt Frekid §19 obtasntdarin/idpm Re@Orentieil Bxemple 1,
11.3 7.2 10.8 7.5 0.5 19.9 5 less than 600pm 500pm

HefOh® &DtBiAInG 24 WaZdrlabHrIledt +&SiH tbem OB (5).
425pmor nore 17.1 15.4 16.3 19.8 13.9 24.2 less than

FEB1E, 20 A ALK SRttt Byl ghe vatr
%B‘g%{g:@%tol.I‘gissﬁfghﬁ?(g]gl?%%ig%Oég8?§n,mo£nlg)r’Fa%ié 3 Lfo®s other
properties of the water absorbent resin composition (5).
[Comparative Example 3]

A surface cross-linking solvent constituted of 0.5 weight
parts of propyleneclycol, 0.03 weight parts of ethyleneglycol
diglycidyl ether, 0.3 weight parts of 1,4-butanediol, and three
weight parts of water was mixed with 100 weight parts of the
water absorbent resin powder (a) of the Referential Example 1,
and 9.0 weight parts of 30.8 mass % aluminum sulfate
(tetradecahydrate to octadecahydrate) hydrate was added and
mixed therewith. Then, thus obtained mixture was thermally
processed at 200°C for 55 minutes, thereby obtaining a water
absorbent resin (6). Table 1 shows a particle size distribution
of the water absorbent resin composition (6), and Table 2
shows other properties. of the water absorbent resin
composition (6).

[Comparative Example 4]

6.7 weight parts of 40.9 mass % aluminum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water absorbent resin (1)
obtained in the Referential Example 2, thereby obtaining a

water absorbent resin .composition (7). Table 1 shows a
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wdmpmiss 0.9 1.0 1.2 0.0 0.0
70

106 pmor nore 2.8 4.0 2.8 6.5 3.8 0.1 less than

106pm 45pmor nore 0.5 O. 01.2 0.3 0.0 Iless than
LOGARI THM C STRNDARIDN4/009242
DEVI ATION (0 0.37 0.43 0.3 .47 0.4 0.21 15 D50(Em

437 399 436 427 287 534 WD 2004/ 113452 *
PCT/ JP2004/ 009242 -101- Table 2 ABCDEFGHI J K

L Referential Exanple 1 - --9734.0 32.0 100 - 23.3

71.0 0.43 394.0 Referential Exanple 2 - - - 34.2 32.3
pagticle3 6fzd. shis3sbubioRef erfenthal ®edwpl ea®sorbent resin
34.4 32.3 100 - 22.1 45.0 0.38 266.0 Referenti al

Exanpbeitdon {7y, 2md 24590 -8180673603@1615.;&@6&163 of the
322.0 Referential Exanmple 5 - - - 34.4 32.1 100 -

%t%rlgﬁs@rggnftlf‘es152(@6'@ﬂ1§o%1fﬁ%91 (9)24 32.8 30 30
.6 24.2 57 0.34 443 10ExarrpI620243222880

oty Byt i “Example 4 51.2 10,24 27.3

24.0 g.A'A"vgefggl'gt 48&&‘@9 %fo'§?.§2¥nag8m/%r aa{liuvr%inum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water ébsorbent resin (3)
obtained in the Referential Example 3, thereby obtaining a
water absorbent resin composition (7). Table 1 shows a
particle size distribution of the water absorbent resin
composition' (7), and Table 2 shows other properties of the
water absorbent resin composition (7).

[Comparative Example 6]

6.7 weight parts of 40.9 mass % aluminum sulfate
hydrate (tetradecahydrate to octadecahydrate) was added and
mixed with 100 weight parts of the water absorbent resin (5)
obtained in the Referential Example 5, thereby obtaining a
water absorbent resin composition (7). Table 1 shows a
particle size distribution of the water absorbent resin
composition (7), and Table 2 shows other properties of the

water absorbent resin composition (7).
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Exanple 1 15.3 0.3 0.24 28.2 27.0 35 4.6 23.2 53 0. 37

437 Conparative Exanple 2 - -

0.17 33.2 28.1 90 100

WQ@2003/1585D. 43 399 15 Conparative Exanpl e 3 30rPSI/0r2604/009242
0.24 30.2 25.9 50 4.3 21.3 0.37 436.0 Conparative
Exanple 4 40.9 0.8 0.24 32.5 28.0 100 3.4 24.1 53 0.47
427 Conparative Exanple 5 30.8 0.6 0.24 30.2 25.9 50
4.3 23.0 31.0 0.4 287.0 Corrpgggtive Exanple 6 40.9
0.8 0.24 32.5 28.0 100 3.4 24.
imaygilRi ¢ table are as follows: A: Concentration (nass

cal i

i on _f

101 0.21 534 20 Signs

te-oHS—Set-tt-+eoh—of—t-he—alurmi-Rum-sul-fat-e

hydrate (tetjradecahydriate to odtadecahydrate) B:

Rati o of conBeftrentiohRefendntighRafdromtoflRéferentiallReferential

mul tival ent |E2éamelall |Examopbe 200x200dlcl 33d5ample 4 |Example 5
sBeLIP2QR44 0092420 - 102 (Babutidn congentfatigmoof fhe o.5
1ediddvasgnh, ret al congound used/ Unsaturaied sol uti on
7a006LHt kdké On ofo bhe nul tiovgl ent] metal conpogrgl) C 6.6
le NTRUAL 7 {dvass] 99 of Thd multivalent netal ¢onmponent |5
s@ddad. DmoAbSior bensy (9/g) sE5 Difif usiong absor bengy 15.0
ledNERL PoGSsUre (g/g) [F Misture absorptjon blockihg
sh@likOod Yor&S | ExRoagtign ragel (mass3¥% of [thea 7 33.3
leJQJ{I‘Ia'and)@}nﬁ, et al 4

425um or more 15.2 16.2 9.2 19.1 26.2
less than 425pm

300pam or more 28.5 26.5 23.3 36.2 10.5
less than 300um,

2121um or more 14.9 12.9 38.2 26.6 6.3
less than 212um,

150uum or more 8.1 8.7 20.8 12.6 1.5
less than 150um,

106um or more 4.0 8.0 4.0 2.6 0.1
less than 106um,

451m or more 1.0 2.0 0.8 0.1 0.0
less than 45um 1.0 2.0 0.0 0.0 0.0

LOGARITHMIC

STANDARD
DEVIATION (o) 0.43 0.51 0.38 0.36 0.23
D50 {pum) 394.00 383.00 266.00 322.00 514.00
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10 H: Water-sol ubl e conponent anount (wt
Absorption rate (second) J:

WO 1@4/1x3BXsxg- 1)

) L: Wei'ght average particle dianmeter (rim
Exanple 6> In a reactor that had been
10 L stainless-steel

<Ref erenti al
prepared by placing a lid on a
doubl e- arm kneader equi pped Whgh two

a jacket, 11.7 g (0.10 nol % of 20
pol yet hyl enegl ycol di acryl ate was di.ssolved in 5438 g
( npRefEr—eeRceRtatt-of—6i—30—w—39—af—sett-um—aeryl-at-e
aqueous sol ution having afneutralization ratejof 71.3
nmol % thereby |preparing|a reaction sol utionj Next,
the_reaction sdEspmplendsFdesepkt 8dEkemBie &iBraawplend
an| alsmnsPbereof] 25 bt rogen gag. Subsequently, 28.84 -
g PEssltha s56,pQtjassi um WO[20047 113452
PAT/782004/ 8@9242 0103 persulfate aqueous sol utioro
anfe <4+ g18im Y W % L-agcorbic a¢ird were a@ided 10
t he godaet bOmoso!ljuti @p whill e tvhe reactigno solutioms
wagesd U[arneglgolﬁgﬂ;om matel yy one mnuje Tlater,
pol WilhinZ &t QR Ias 26ig i atjed.23Wd | e|crusdiong the 3.0
gehesatied 98dnma the polyrerization|was perfofnmed at
20C 4osPaGr hbred0 mhBiteg aftem the palgireri zatiogns
wabiek itk abhedumd Water-cantaining gel cross-]1nking
pol Wmhn\es mioed Ili eved.6 Thus obizi ned visd.@r - cont ;nizng
gellesd 08Sr Bodikh g pol yner [had been|fragnmentedd so that
i th odamebemoras apppoxi matel y2 % mm| 10 3lloe 26.9
waliess e 8 sytRg gel crosg-11inking polymer Tragmenied
150um or more 5.0 5.8 5.8 11.8
less than 150um,
106um or more 0.5 1.7 2.0 1.9
less than 106um,
451m or more 0.2 0.4 0.6 0.1
less than 45um 0.2 0.4 0.6 0.0
LOGARITHMIC
STANDARD
DEVIATION (oY) 0.34 0.36 0.37 0.35
D50 (um) 443 436 434 327

% 1:

si gma bl

Saline flow conductivity
K: Logarithm c standard devPEr/JRR004/@9242
15

ades and
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was spread out on a wire nmesh of 50
and was dried by hot air
worRowtiers2 t hereby obtaining a water

300 }Im,
(A), constit
subst ances,

ut ed of

whi ch had an

partic

ul ate or - powdery

dri ed

15 i ndeterm nate form and

was easily crushed. Thus obtai ned water absorbent

mesh (mesh size is
at 175C for 50
absor bent PCEIP2004/009242

resin (A) was crushed by usi aroll mll, and then
classified by using a JIS standard sieve (nesh size

is 850 pm. xt, particles having passed through the

U OJU™PTIT VWT CCT adST T ot Ty u~|||9auugg
standard sieve (nesh size ig 150 pn], so that the
p @iHar 4t REE ddn ppASISd |CVgh ph A Fi QUG R p - By e TSP 2 Bk ivel B mparative
gre vegple i Nexehye ODEgIMHING | axpardd CHxab@e 5 | Example 6

AMRLEA oABSeE bento.Ooregi no(@l ) .| Foroher, bhe watemn.o 1.2
ledbsibesbumesi n (A) |obtained itn the| 25 sang nmanner
mwagnCbrished py weing aioll {mll1 apd then WO 0.0 8.9
1e D1 23652, [PCT/ JP2Q04/ 009242 -104|classif[ed. by
DR oA mbkS St ADOAr d sizeve (nmesh.&size 75 71D po).5 19.9
leNextan pasihcl €s havilng passed through the npsh of 71D

FOUL VBF @hoGt asSPBi@d |by2 U ng @4 4S st @pdar d| si eve 31.8
ledresdh 8b@emljs 150 gm, so tlhat the[water apsorbent _

resim pamsidlg Lfirbugh B51de mesd3of | 15@.pm hWere3.9 24.2
lesenpyedoshhel eby obtlaining a parti¢ulate water

st beror €si D6 (2)|. 2B her 24 ke waey. 4absorbent 8.1
lek£8Hdh §6YpRbt al ned ijn the gane manher was frushed by
2x9hmgoanﬁeélrnihls andi4l®en| ciagssitiad.by usizw.:m JIS 5.0
1e§§angagd2§&gke (mesh size 1 600 pm. 10 Nekt,
Paniki 6 esrbavi Mg4pagsed.ohr ough. 9 he| mesls of | 6007 pm 0.8
le¥etCh 8§shff ed by Using a JIS stangard sieje (mesh

19067161 bS more 2.8 4.0 2.8 6.5 3.8 0.1
less than 106um,
45um or more 0.5 0.9 1.0 1.2 0.3 0.0
less than 43um 0.5 0.9 1.0 1.2 0.0 0.0
LOGARITHMIC
STANDARD
DEVIATION (oY) 0.37 0.43 0.37 0.47 0.4 0.21
D50 (um) 437 399 436 427 287 534




150 pnm), so that the water absorbent resin passing

through the nmesh of 150 pm were renoved, thereby
wo@bdoaiini4sy a particul ate wat er absorbent resiPCT(/A3)04/009242

15 Further, the water absorbent resin (A) obtained in

the sanme manner was crushed by using a roll mll, and

then classified by using a JIS standard sieve (nesh

size is 710 pm. Next, part_iI%Ile_s havi ng passed

t hrough the nmesh of 710 pm were classified by using a

JI S standard sieve (nmesh size is 20 106 pn), so that

the water absorbent resin passing through the nesh of

$08,18m wer e renoved, thereby obtaining a particulate

er ahsarhent resin (A4) [ Exanpl 5l A surface

Fﬁaat ment agent {constituted|of a mxture 25 solu
obt ai ned By [nPxiln§ 0.8 q Bf |1F4{ b4t andd| of |

2Q041[113452 RCI/ JP2004/ 009247 - 105
mgBoleddagliesh 1 1. 8540982 04l B00ar o423 31/d -9

n

df L
10.43/394.0

©
(o

U

0 qa

P4 o9
&rfarAntighn syl f atje detradecahydrate yas even|y mi
Bixehplt @0 g af -t he- waten3alygdPBent &8 N6OAl) ob
rReretdaciaffef erlentijal [Exanpl e {6, fher¢by obtal ning

pieapeSAr -(1) - Thus |[abuasned18opr eclysls 8) was |o.38]266.0
Cher mar]ly priocegsed(ar [80C[for [30 | m nutes| Furtfer,
ticl

patticlis thleredf ware fyaqrey od spuasiion BASS o a6| 5020

A ough—a&—ono :)l.a S +He—1+-S—pod S
RAEreby!l lobt 4i ni ng a|wat ¢r absor bent |[res|{ n cpnposifion
ExymplePabl-e |4 -shows ¥t 4eE|1t 1601 ai n¢ddt-Byl 2kasur i nf@.23| 514
0
0

bd
. fied 383
A

N,

N

propertijes g 10 the water |abs¢orbent resin

f
Eoamppisilt|p dr2| (119 .0 2A3hl 0 .S A sit.-bie2( S&al nent @gdht 443
of '

consti t Ut ed a m xturé
Example 2 [40.9( 0.8 [0.24|32.2|28.8{ 0 [10.5[24.9| 53 0.36| 436
Example 3 30.8/ 0.6 |0.24|31.3|28.1| 0 |7.6]| 22 | 51 0.37| 434

Example 4 51.2| 1 [0.24]|27.3(24.0/ O (14.8|8.2| 40 |[120.0 |0.35| 327

Comparative
Example 1 [15.3]0.3 [0.24|28.2|27.0| 35 | 4.6 {23.2| 53 0.37| 437
Comparative
Example 2 | — — |0.17|33.2|28.1] 90 [100[24.5| 56 0.43| 399
Comparative
Example 3 [30.8} 0.6 (0.24(30.2|25.9| 50 | 4.3 |21.3 0.37{436.0
Comparative
Example 4 140.9{0.8 (0.24(32.5{28.0]/100|3.4 |[24.1| 53 0.47| 427
Comparative
Example 5 [30.8| 0.6 {0.24|30.2|25.9| 50 [ 4.3 [23.0[31.0 0.4 [287.0
Comparative
Example 6 |[40.9]| 0.8 |10.24(32.5|28.0{100| 3.4 |24.8|101 0.21| 534

Signs in this table are as follows:

A: Concentration (mass %) of the aqueous solution of the
aluminum sulfate hydrate (tetradecahydrate to
octadecahydrate)

B: Ratio of concentration of the solution of the multivalent

metal compound
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solution obtained by mxing 1.0 g of ethyl eneglycol,
2.0 g of pure water, and 0.8 g of alum numchloride 6

whyanatasmnas 15 evenly mixed with 100 g of theP@EIE004/009242

absorbent resin (Al) obtained in the Referenti al
Exanpl e 6. Thereafter, thus obtained m xture was
thermal |y processed at 200C for 25 mnutes. Further,
particles thereof were fragnmgpied so as to pass
through a JI'S standard si eve gbtmssh size is 850 pm, 20

3B@ua*eyo&bh@h@eeﬁr@tmﬁebfal@ﬁer hanltieden tCeARRAl L E8hpound
. Table 4 shows a result obtained by measuring

t
R e tlna ol SR EioR RURESh EE80R WOME% illlltivalent
%gnﬁ,% tcut ed of m xture 25 solution obtained by
XI Jg B.I%pa% , 4- but anedi ol , O. 3 g of WO
04/ 11345 PCT/JPZ 4/0 9242 Iene 3[0 4
of AR Ut aSandeh. 87 gThE ap | Pl component
t et radecahydrate was evenly m xed W|th 100 g of the
dabsorbent resin (Al') obtained in the Referenti al
Exanpl e 6. Thereafter, thus obtai ned m xture was
hrafdsatb&naBdg/fgr 30 minutes. Further, particles
thereof were fragnmented so as to pass through a JI'S
$abdéfusisigebosdncgiundes Bbdspare (khe)eby
obtai ning a conparative water absorbent resin

FONPRsistuee 4Bsorpaid® Blothdws aatrRsyld) obtai ned by
measuring properties of the conparative water

@%ﬁsgﬁ%abt;@ﬁ'&&om Exa;@poﬂt}le hﬁgm%@ég;{m&gm e

Wth reference e recit In Pu

4037808 SHIRRALALL B0 ALk SRR QU offu0! 1 cation of

IC&

I: Absorption rate (second)
J: Saline flow conductivity (10-7xcm3xsxg-1)
K: Logarithmic standard deviation (o{)

L: Weight average particle diameter (pm)

<Referential Example 6>

In a reactor that had been prepared by placing a lid on a
10 L stainless-steel double-arm kneader equipped with two
sigma blades and a jacket, 11.7 g (0.10 mol %) of
polyethyleneglycoldiacrylate was dissolved in 5438 g
(monomer concentration of 39 wt %) of sodium acrylate
aqueous solution having a neutralization rate of 71.3 mol %,
thereby preparing a reaction solution. Next, the reaction
solution was deaerated for 30 minutes in an atmosphere of

nitrogen gas. Subsequently, 29.34 g of 10 wt % potassium
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No. 539281/2002 (Tokuhyo 2002-539281) (WWO00/53644),
the 15 follow ng experinent was perforned. A surface

WO e@atinast agent constituted of a m xture sol BPCT/@IrR004/009242

obtained by mxing 1.0 g of ethyl eneglycol, 3.0 g of
pure water, and 0.5 g of alum numsulfate
tetradecahydrate was evenly m xed with 100 g of the
wat er absorbent resin (A) 2Qqeptained in the
Referential Exanple 6, thereby obtaining a

%%%%té%cfﬁ@&ﬁ%sgblﬁgkn Hwig ohtakngd, canR@y ag iy eascorblc

precur sor was thermally processed at 180C for 30

icnyt %reF‘é@t am% ll,feas?{alggl; Quitees, fsv@ﬂgsn{ﬁg £ ction

as to pass sieve’(nmesh’srze i§

25ther tal aco rative water
ggg‘é?{o}? t S\%ﬁy"ﬁfgm PRS00 oo AN Utgy7 later,
conposit.ion, (2). Tapl. sho resul obta ned by
R@igmwga&%%eweﬁe@ faTsfHE 3@ STHphing she gentrated gel,

absorbent resin conposition (2). [Conparative Exanple

thes polygnesiga tipBatWast mgréﬁrnmds@tt AR oftog 95°C. In 30
m xture solution obtained by mxing 1.0 g of

atinyhiteegl yadfterandtlBe 0 goolyfmpurizatimtrer wagseveinitiated, a
mxed with 100 g of the water absorbent resin (Al)
oktteirnednitaihheg Refelr eot-b ak-Ex&iplge Holyiher eafder retrieved.
t hus obtained m xture was thernmally processed at 10

TG fothta30 ol R 85 - o tdi®fingd %é‘l'cﬁlcﬁsss—tlﬂ@kﬁ@ ¥6l¥Emer had

fragnented so as to pass through a JI'S standard 'si eve

b%%?ﬁfré%ﬁleeﬂt%cﬁ%% Pghgrlk’)tgea?apﬁhé%%ﬁ*%ﬁ'snletaprorfci(né?jcely 5 mm.

conparatTve water ent resin conpos

Tkl W%t%?og\?n?%fr?ﬁ'g%pgr?btc?bg\%g 1%1%‘3555 %er fragmented

properfi€s o ative

was spread out on a wire mesh of 50 mesh (mesh size is 300
pm), and was dried by hot air at 175°C for 50 minutes,
thereby‘obtaining a water absorbent resin (A), constituted of
particulate or powdery dried substances, which had an
indeterminate form and was easily crushed.

Thus obtained water absorbent resin (A) was crushed by
using a roll mill, and then classified by using a JIS standard
sieve (mesh size is 850 ﬁm). Next, particles having passed
through the mesh of 850 pm were classified by using a JIS
standard sieve (mesh size is 150 pm), so that the water
absorbent resin passing through the mesh of 150 pm were
removed, thereby obtaining a particulate water absorbent
resin (Al).

Further, the water absorbent resin (A) obtained in the

" same manner was crushed by using a roll mill, and then
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15 absorbent resin conposition (3). In an experinment
for clearly showi ng effects of such surface

woe@atinast, it is preferable to conpare effect BCTHR2004/009242

each other by using the same precursor |like the water
absorbent resin (A). For exanple, when the particle
size 20 distribution of the precursor varies, it my
be inpossible to exactly evgljpte paranmeters, such as
SFC, which depends on the particle size. Further, in

¢0AR8{#i88. BY@sindi £ 1Y & tah dHed fAEFRNGAS s¥ siH€ is 710 pm).
wat er absorbent reéesins, it is preferable to conpare

@]C&@fgga 2 &s ‘"ﬁ’é{?ﬁ?gﬂ alk§eld t‘éﬂﬂdh%ﬁ:ﬁ_acltfl% ?xﬂ@éﬂerofzglo pm

wat'er absorbent resin®having substan e sane

as 200 13452. PCT/ JR2Q04 924 -108- t hat . .
T s SsThE WL RNRag T1y St rd, SIE (Efsp size is
rbent resj,n c osition (1), obtained in Exanple
ETHIED. A6 i SHE Vetsl wbibshER: tAPUM Rasping through
concentration in the surface 5 treatnent agent is o
bgnh, mesd néh IR QharnSFEesRd 1&APOVEER  thggdbf obfaining a
conparative water absorbent resin conposition (1)
ostrdi ere ba ten W anee iCalpsardia vie rEsamdlA2)7 t hough t he wat er
absorbent resin conposition (1) has the same CRC as
t hat dfurtiher,cohpamaitiare aleserbahsordeini (Asiobtained in the
conmposition (1). 10 Further, the water absorbent resin
¢cefnesichhamdrl)wakt aimeshedn dyheuEkagpke wihagial,| aed then
noi sture absorption blocking ratio (B.R) than that of
(g sSATPAr BY I Y8iNBLLTIRPIRLREM rd ke @B?IS!S%QQESOO pm).

(1). Thus, the water absorbent resin cohposition

PRI, MDA, HERD o500 wn

propér € presert i nventi
rxrzvuellté Vcallaesnstified by using a JIS standard sieve (mesh size is

150 pm), so that the water absorbent resin passing through
the mesh of 150 pm were removed, thereby obtaining a
particulate water absorbent resin (A3).

Further, the water absorbent resin (A) obtained in the
same manner was crushed by using a roll mill, and then
classified by using a JIS standard sieve (mesh size is 710 pm).
Next, particles having paésed through the mesh of 710 pm
were classified by using a JIS standard sieve (mesh size is
106 pm), so that the water absorbent resin passing through
the mesh of 106 pm were removed, thereby obtaining a
particulate water absorbent resin (A4).

[Example 5]
A surface treatment agent constituted of a mixture

solution obtained by mixing 0.3 g of 1,4-butanediol, 0.3 g of
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nmet al conponent concentration in the surface treatnent
agent is raised, thereby obtaining the water absorbent

WO e®in1346Dnposi ti on havi ng much hi gher sal i ne PCDUP2004/009242

conductivity (SFC) and noi sture absorption bl ocking
property than those 20 of a water absorbent resin
conposition obtained by a conventional technique,
whi I e keeping the same centrijffyge retention capacity
(CRC) as that of the conventional water absorbent

PRSPy 1eadpesLbl 0N.. 5AY 107 bifcCHWPaIAt hvRl VRIETg of aluminum
absorbent resin conposition 25 (3) obtained in the

SHRSEHLS BN Bark s, PTARE B8 ¥ 100 g of the
S dd,Cl as _#t %eg\fnusg&% _rreq.lﬁ%%it}lﬁes@rtam %he Referential

secondary cross-Iinking agen

aratiye ter, absorbent resin conpositjon,(3) has .
FRRle BBy CBRAT e (o rREREHORST Ul oTbills Sbtained
absorbent resin conposition, but has 5 extrenelg | ow
BEECHIE Aoi 6hlur Washs dhsrmealls opkPR§SsEshenty. 189RGs, for 30
the conparative water absorbent resin conposition (3)
goesuies. Fwethesufadielas ghereofawsee fExgnpietdd o as to
surface treatnent agent constituted of a m xture 10
palsst ithrabghi red Iy standgrd igvef (neshusdnedionl 850 pm),
0.3 g of propyleneglycol, 1 g of pure water, and 0.5

ghetebyUbtaniay fatedieer attsdiledh adeesity deahepbSition (1).
oct adecahydrate) (weight average particle dianeter

W5H1867 HHBwBULK rdengit ¥beasn 0486y %Eﬁguﬁﬂlﬁt‘kﬂﬁ&ﬁé’rties of
with respect to pure water of 0C was 46.4 15 % “was

PP TS R By ppoctent e
[Beheabiets)

A surface treatment agent constituted of a mixture
solution obtained by mixing 1.0 g of ethyleneglycol, 2.0 g of
pure water, and 0.8 g of aluminum chloride 6 hydrate was
evenly mixed with 100 g of the water absorbent resin (Al)
obtained in the Referential Example 6. Thereafter, thus
obtained mixture was thermally processed at 200°C for 25
minutes. Further, partkﬂeé thereof were fragmented so as to
pass through a JIS standard sieve (mesh size is 850 pum),
thereby obtaining a water absorbent resin composition (2).
Table 4 shows a result obtained by measuring properties of
the water absorbent resin composition (2).

[Comparative Example 7]
A surface treatment agent constituted of a mixture

solution obtained by mixing 0.3 g of 1,4-butanediol, 0.3 g of
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thus obtained m xture was thermally processed at 180C
for 30 mnutes. Further, particles thereof were

wo e@gmennsed so as to pass through a JI'S st ande€TIR0eN®@®9242

(mesh size is 710 pm, 20 thereby obtaining a water
absorbent resin conposition (3). Table 5 shows a
result obtained by neasuring. properties of the water
absorbent resin conposition _(3s.[Exanple 8] A surface
treatment agent constituted of a m xture 25 solution

i in3Sohvibng O I carpopa :
TS Ve LY B 8T Oplut Wa bl e 1?5@g§oft‘ﬁ Himinum

] f r [ . .
TP AR EEE QKR BVEAIE sl Tt o, geof the
wat er_absorbent resin.(A2 tained. in.the Refereniial .
S0y & RS ORE aby il nladTa pPERH: oy thehudefErential

tained 5 precurso 4) was thermally processed at
%gmmglre %o Thefs §¢1(Fm%rqbb%mq<i|%X@Hépemaw«éated at
fragmented so as to pass through a JI S standard sieve
(h%&?]csi ber | SG10mimutes: heFeyhebt ai P nticdedat drereof were
absorbent resin conposition (4). Table 5 shows a
fesghtenhtdi sed dtompasiy thgopgiper t11& sthnddrd heve (mesh
wat er absorbent resin conposition (4). [Conparative

igeplie 1850A ati)f,acth dfednt Mehitadgeng coONIorhpladtdve a water
m xture solution obtained by mxing 0.3 g of

his bt @nedirekin0.¢b @ Rfsitiy@pYL pneghwiel 4 25t WsOfa result
pure water, and 0.5 g of alum num 15 sul fate hydrate

PR Y LR it BUSRINIRI) () Ao BT warer
U EBrn Rt YRih YoM JOsH1ESRE(H) . 1 0 pure vater of 0C was
[Comparative Example 8]

With reference to Example recited in Published Japanese
Translations of International Publication of Patent Application
No. 539281/2002 (Tokuhyo 2002-539281) (WO00/53644), the
following experiment was performed.

A surface treatment agent constituted of a mixture
solution obtained by mixing 1.0 g of ethyleneglycol, 3.0 g of
pure water, and 0.5 g of'aluminum sulfate tetradecahydrate
was evenly mixed with 100 g of the water absorbent resin (A1)
obtained in the Referential Example 6, thereby obtaining a
comparative precursor (2). Thus obtained comparative
precursor (2) was thermally processed at 180°C for 30
minutes. Further, particles thereof were fragmented so as to
pass through a JIS standard sieve (mesh size is 850 pum),

thereby obtaining a comparative water absorbent resin
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w % was evenly mxed with 100 'g of the water
absorbent resin (A2) obtained in the Referenti al

wEeaplBsE, thereby 20 obtai ning a conparati vePCT/JP2004/009242

precursor (4). Thus obtained conparative precursor
(4) was thermally processed at 180C for 30 m nutes.
Further, particles thereof were fragnented so as to
pass through a JIS standard_gipeve (nesh size is 710
pm, thereby obtaining a conparative water absor bent

QNMPQsh ti ul
gg?ha??mégh%y V\%onojﬁﬁig%w P?:’L’T/Jggsoozblp oot Pptained by

f t
H’E*?%%*ﬂ?gprpq‘é G850t e F IV, Fateaghoprbent
Wth refe?ence@t{)o Exanpl e recited in Published

53 gh§§énp§sf HH fons of International Publication
B% Pat ent i catiqn . 538275/ 2002 (Tokuhyo
051832 IyC §684), the follow ng experinent

was perfornmed. A surface treatnent agent constituted

of a fi xsurkaceoltuepbmabt apged bycasitigited @fofa mixture
et hyl ene carbonate, 2.2 g 10 of pure water, and 0.8 g
eblatiom mbrhesimiefchtley IBikymlgat €O V@sofe\zehWerriegé;dcm tand 3.0 g
100 g of the water absorbent resin (A2) obtained in

biieplafeerwateal wxanmpvendy Theteaf teith tho® ©bbai tkd water
m xture was thermally processed at 180C for 30

Abdéiren tFelshar (Aﬂij‘r bb‘%b?ﬁeﬂh?ﬁe‘i?flem@{@fefr'é?ﬁ@f‘t@ga%‘i’ple 6.
as to 15 pass through a JIS standard sieve Sl ze

TR SRR A g o ccsed o
d Ot%t te?r}éé%g@?%g;'tlpgr%oig?rtﬁaelsug eé ®thereof were

conpar ative

fragmented so as to pass through a JIS standard sieve (mesh
size is 850 pm), thereby obtaining a comparative water
absorbent resin composition (3). Table 4 shows a result
obtained by measuring properties of the comparative water
absorbent resin composition (3).

In an experiment for clearly showing effects of such
surface treatment, it is preferable to compare effects with
each other by using thé same precursor like the water
absorbent resin (A). For example, when the particle size
distribution of the precursor varies, it may be impossible to
exactly evaluate parameters, such as SFC, which depends on
the particle size. Further, in comparing SFCs indicative of
performances of the water absorbent resins, it is preferable to
compare SFC of a water absorbent resin with SFC of another

water absorbent resin having substantially the same CRC as
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resin conposition (5). 20 [Conparative Exanple 12] A
surface treatnent agent constituted of a m xture

w@odouitims2 obt ai ned by m xing 0.3 g of 1, 4-but aredir004/009242

0.3 g of propyleneglycol, 0.03 g of ethyleneglyco

di gl ycidyl ether, 1.5 g of pure water, and 1.0 g of
al um num sul fate 25 tetradecahydrate was evenly m xed
with 100 g of the water WO 2Q@Qyd 113452

PCT/ JP2004/ 009242 -112 absorbent resin (A4) obtained

ith dthe aRees BBbrBentxad®ike 6. Thereafter, thus
obt ai ned m xture was thernmally processed at .130C for

30 m AUl F@rtQEBWQarEﬁﬁ‘:?SQE arJ gt\é@re bsdprbent resin

fragnented so as to pass throu standard sieve

(gﬁﬁ . S IS, 7 i t.her obt ai pi ng .a water .. .

a so!at?gﬁ ! res(@’ é%r’%ﬁég?eﬁ 01% ﬁ%(mg'{aebl g’ 5%%%%% glultwalent
result obtained hy asuring properties of the ter
TBEbrheno i RARAN K JATEE T O ROFRbr&tOT i the surface
result obtained hy conparing the 10 Exanple 8 with
theAERAIy AR ERahpER, TR tiddtcRukighep G énd AAP than
et hyl ene carbonate was used as the organic secondary
dhese [ainkheg cageparative hwaier t absbebenfetralsin composition
conponent concentration in the surface treatnent agent

Wa$ obtairestl ivhdie Kosatdtinei Exatmeldi fiatltough the water
tenperature, it is 15 difficult to prepare the

tatesd it t agenh bavhpgsitiedMPOFinAOnthshvhd TRECas that of
Exanple 8 due to the solubility of alum num sulfate.

Hhes, cotnpheakkaPheater t I AIdHE HediBe LLeRPBRMion (1).

agent was raised to 80C, thereby preparing the

FEAHENT th@g%\a%’%é’ih%s%éﬁyall%}tn '%rﬁlpocﬂqpc%]epf) obtained

concentration

in the Example 5 has a lower moisture absorption blocking
ratio (B.R) than that of the comparative water absorbent resin
composition (1). Thus, the water absorbent resin composition
(1) is superior in the moisture absorption blocking property.

According to the present invention, the multivalent
metal component concentration in the surface treatment
agent is raised, thereby obtaining the water absorbent resin
composition having much higher saline flow conductivity
(SFC) and moisture absorption blocking property than those
of a water absorbent resin composition obtained by a
conventional technique, while keeping the same centrifuge
retention capacity (CRC) as that of the conventional water
absorbent resin composition.

As to the comparative water absorbent resin composition

(3) obtained in the Comparative Example 9, it is impossible to
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20 high. The water absorbent resin conposition (4)
obtained in this manner was nuch superior to the

w@erpAaLEsl ve water absorbent resin conpositi oPCT/8)2004/009242

obtained in the Conparative Exanple 10 in terns of
the saline flow conductivity (SFC) and the noisture
absorption fluidity. 25 [Exanple 9] WO 2004/ 113452
PCT/ JP2004/ 009242 -113 A sufpace treatnent agent
constituted of a m xture solution obtained by m xing

6b3apn ofthk 4s’Q_tﬂIi@ﬁleﬂi:0|pro%éi"tg aby RISPW efeste/Cohe organic

1.5 g of pure water, and 0 g of alum num sulfate

gwaﬁuem(y %&b@@eﬁq{wﬁ{gtfgé&.O%%Lef@,hxg%a&s}nég?%gi% water

average particle dianmeter was 165pm bul k de
/ , L ' t p e

aPsedeity 65T GRRPTRlrbl Il he SRR AR bbb that of
he water absorhbent . resin 3) .,obtained in the.
HF o BhF R R b e RRBPSE R OB R Rg PP pPEiaPsobut has
5). Thys obtajned precursor (5) was 1Q thermally
é?ﬂ ¥ law BBE paid Mo abIarRten %laamm%operty-
t hereof were fragnmented so as to pass through a JIS
hatlathesicevereradiveivates aDvopRFntt hes@bycomposition (3)
obtaining a water absorbent resin conposition (5).
dablken6tshave a seHitientopeaiowentdrycereasuri ng
properties of the water absorbent resin 15

[foxpespie a1 (5). [Exanple 10] A surface treatnment
agent constituted of a m xture solution obtained by

m xi ng Os@rfad®é IrédabiiaedngentO. Sofseftuted of a mixture
propyl eneglycol, 1 g of prue water, d 0.5 f

and O. 0
g!gtﬁg{;jiggg”h%’%éait%é@t(%%ﬂ??ﬁg éﬁ@tgaépcla,m%rﬂa&é&iol, 0.3 g of
propyleneglycol, 1 g of pure water, and 0.5 g of aluminum
sulfate hydrate (tetradecahydrate to octadecahydrate) (weight
average particle diameter was 165 um, bulk density was 0.86
g/cm3, solubility with respect to pure water of 0°C was 46.4
wt %) was evenly mixed with 100 g of the water absorbent
resin (A2) obtained in the Referential Example 6. Thereafter,
thus obtained mixture was thermally processed at 180°C for
30 minutes. Further, particles thereof were fragmented so as
to pass through a JIS standard sieve (mesh size is 710 pum),
thereby obtaining a water absorbent resin composition (3).
Table 5 shows a result obtained by measuring properties of
the water absorbent resin composition (3).

[Example 8]

A surface treatment agent constituted of a mixture

solution obtained by dissolving 0.7 g of ethylenecarbonate
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average particle dianeter was 165 pm bul k density was
0.86 g/cnB, solubility with respect to pure water of

wODMAas445. 4 w9 was evenly mxed with 100 grPOT/JR2064/009242

wat er absorbent resin (A3) obtained in the
Referential Exanple 6. Thereafter, 25 thus obtained
m xture was thermally processed at 180C for WO

2004/ 113452 PCT/ JP2004/ 009243 13114 30 mi nutes.
Further, particles thereof were fragnmented so as to

past 1B oggbfaalbmistwindardlfaitevectaesitadivérase 680 2.2 g of
pm, thereby obtaining a water absorbent resin

SRIROSH 4 1N Weblted T8P86°6 m@@m?smitx&gwtﬁeqow g of the

measuring properties of 5 the watef absorbent resin

GAIRAST bt (ifdnt [ R:TH E(Aé}e%ég%{}?ﬂg& tirrg?tatlﬁrlﬁegg F%%/ferential

agent constituted of a m Xtu on 0

1 X] .0 g,.0f ethyleneglycol, 2.0 of re ter, .
ERQhE, BB re b hBER R Ee ePhsaser Y. ThBR g tained
m xed with 100 g of the water absorbent resin (A3)
MCEHERT nil%))he%@ef’r eﬁgrﬁr%?ﬁ%(aﬁﬁpgeé.seﬁhe%aﬂ%P,C for 30
thus obtained m xture was thermally processed at 210C
mpinves nifgt deer Fpaméele spdheireiodswarer éntgmerted so as to
fragnented so as to pass through a JI'S standard sieve
Pessh Wineugh 600 stasdandr eligvebt(aieshng sizevater710 pm),
absorbent resin conposition (7). Table 6 shows a

thewkbyoltlaiaiednlpy arewsiterngbmwofissht esesin cbmpesition (4).
absorbent resin conposition (7). [Exanple 12] A

TWHIRCS tJleawwRent rageflt 6BRainédt 89 GheastQlidly Proptdties of
obt ai ned by dissolving 0.7 g of ethyl enecarbonate and

the Ga0kr @BE{J};BBW‘E%&’H RotBpBUFHt e (4. 2.2 g of pure

wat er heat ed
[Comparative Example 10]

A surface treatrﬁent agent constituted of a mixture
solution obtained by mixing 0.3 g of 1,4-butanediol, 0.3 g of
propyleneglycol, 2.73 g of pure water, and 0.5 g of aluminum
sulfate hydrate (tetradecahydrate to octadecahydrate) (weight
average particle diameter was 165 pm, bulk density was 0.86
g/cm?3, solubility with respect to pure water of 0°C was 46.4
wt %) was evenly mixed with 100 g of the water absorbent
resin (A2) obtained in the Referential Example 6, thereby
obtaining a comparative precursor (4). Thus obtained
comparative precursor (4) was thermally processed at 180°C
for 30 minutes. Further, particles thereof were fragmented so
as to pass throﬁgh a JIS standard sieve (mesh size is 710 pm),
thereby obtaining a comparative water absorbent resin

composition (4). Table. 5 shows a result obtained by
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60C was evenly m xed with 100 g of the water absorbent
resin (A2) obtained in the Referential Exanple 6.

wabedasfsser, thus obtained m xture was ther maPCT/JP2004/009242

processed at 180C for 25 30 m nutes. Further,
particles thereof were fragnented so as WD 2004/ 113452
PCT/ JP2004/ 009242 -115 to pass through a JI S standard
sieve (mesh size is 710 gymjqjthereby obtaining a

wat er absorbent resin conp05|t|on (8). Table 5 shows

hdLSUtn ORI JISE 1Ry s TRAS WH I c'RpakirbitBfe Okvatdie absorbent
wat er absorbent” resin conposition (8). 5 [Exanple 13]

£e S TRGE Ol agent constituted of a mxture
Tcﬁutl on gbt ai nedrtby m xing 0.3 g of 1,4-butanediol,

. e y 1 g of pure water, and05
gbng%gg?ntlﬁ’ @é%arﬁl‘f%gfeef%dr ate (tetradecahydr ate to

oct ad ydr ight 10 avera arti a

ves 1BEBR TRt RS rg st Cgp g Pg%ﬁ hq”cfyfapanese
with respect to pure water of QC.was, 46 /%
tyenisyamory of mtqlt}@a*gw@ralt R@%@@Fl%@éﬂa@ﬁ@n rfbsphlcatlon
(A3) obtained in the Referential Exanple 6.

Nioer 2838125 / 2002 (@slaithye #002rE38AF X)hEVRD0Y 53664), the
processed at 185C for 15 25 m nutes. Further,

fl b ivd hess ekiperénfe memea § rgrfertreeldso as  to pass
through a JI'S standard sieve (nesh size is 600 un),

therefy ohtpd&¢ ndraavaicait ahgenienéohesitlitedPesi W Omixture
(9). Table 6 shows a result obtained by nmeasuring

f r r
O P R Ty O T R e adfe. 2.2 ¢

8935\%1‘80&9 E}u qfdo(ﬁb 104t L mlgﬂgffltg' g?fgpéaiélelqy8¥ate was

ut nedi o

evenly mlxed with 100 g of the water absorbent resin (A2)
obtained in the Referential Example 6. Thereafter, thus
obtained mixture was thermally processed at 180°C for 30
minutes. Further, particles thereof were fragmented so as to
pass through a JIS standard sieve (mesh size is 710 um),
thereby obtaining a comparative water absorbent resin
composition (5). Table 5 shows a result obtained by
measuring properties of the comparative water absorbent
resin composition (5).

[Comparative Example 12]

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.3 g of 1,4-butanediol, 0.3 g of
propyleneglycol, 0.03 g of ethyleneglycol diglycidyl ether, 1.5
g of pure water, and 1.0 g of aluminum sulfate

tetradecahydrate was evenly mixed with 100 g of the water
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propyl eneglycol, 4.0 g of pure water, and 1.0 g of
al um num sulfate hydrate (tetradecahydrate to

woetadeahydr ate) (wei ght 25 average particl e PCHMENE009242

was 165 rim bul k density was 0.86 WD 2004/ 113452

PCT/ JP2004/ 009242 -116 g/cnB, solubility with respect
to pure water of 0OC was 46.4 w % was evenly m xed
with 100 g of the water absofqhent resin (A3) obtained
in the Referential Exanple 6. Thereafter, thus

abtsairbech trivggine (Wa§ bbeaimedy inr ehes fesfeatnltBQC KEoandple 6.
30 mnutes. Further, particles thereof were fragnented

TR Xaftor Pabhid dghed MZQIANGREE SHEMR AP Stdesed at
is 600 }gym, thereby obtaining a conparative water

ahgpident, f el LOARPSEL T Oyl er TR L8 é’:?\r’]\'ztl?ereof were

result obtained by nmeasuring properties o

rative water absorbept 10.resin.CONPOSi tion.(6).
FRERRLAAE SR 5P B Shr MheoPial & VIS RTBRBI AL LY (mesh
constit of L Xture ol uti.,on obtai ned by m xin )
598 i £0, Bnbadinbby SOk ions T BRyFendsanent resin
2.73 g of pure water, and O. 5@g‘of al um num 15 sulfate
FO@RROEITiOE r ddddanydice fo shamecanydresit (whitghned by
average particle dianeter was 165 pm bulk density was )
nessugingd, potmbiiiesy wih thepecwaterpurabsarkbendf resin
OCwas 46.4 w % was evenly mxed with 100 g of the

vatepoabsorbéhl). resin (A3) obtained in the
Ref erential Exanple 6, thereby 20 obtaining a

conmpamatblee pr eibwar 4 7resUlYs dhtamat MBah@bh¥tng the
precursor (7) was thernmally processed at 180C for 30

Batre 7 Isn, e (g spatierael Bkl i suen
88 iYW that ethylene carbonate was used as the organic
secondary cross-linking agent and the multivalent metal
component concentration in the surface treatment agent was
varied. When the solution is at ordinary temperature, it is
difficult to prepare the treatment agent having a composition
shown in the Example 8 due to the solubility of aluminum
sulfate. Thus, in the Example 8, temperature of the treatment
agent was raised to 80°C, thereby preparing the treatment
agent whose multivalent metal component concentration was
high. The water absorbent resin composition (4) obtained in
this manner was much superior to the comparative water
absorbent resin composition (5) obtained in the Comparative
Example 10 in terms of the saline flow conductivity (SFC) and

the moisture absorption fluidity.

[Example 9]
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t hereby obtaining a conparative water absorbent resin
25 conposition (7). Table. 6 shows a result obtained

whgoowDiR8D4/ 113452 PCT/ JP2004/ 009242 - 117 meaBUr/irRg04/009242

properties of the conparative water absorbent resin
conmposition (7). [Conparative Exanple 15] Wth
reference to Exanple recited in Published Japanese 5
Transl ations of InternationakRublication of Patent
Application No. 538275/2002 (Tokuhyo 2002-538275)

(VWDOOA538641acé herehehdeant ng gRXier évBBtitMA debf oeghixture
A surface treatnent agent constituted of a m xture

. . o . hyd _
SEMLIAT oLl gy Mg 8.3 & 6 4 ghegiol, 0.3 g of

l.um 1 | ' i .
BRYPVILR 01 S 18, BYA5 b BoS " Yl 1e W LF dB0minum
R LA e YR e BRI o (g A AR ) (weign
m nutes. Further, particles thereof were %r gnented so
a¥eragespeddiclendiggre e st hRgara, sPEY 3%@@&%%@8 0.86
is 600 pm, thereby obtaining a conparative water

ghsonbemsoludility svithosespent(8) .puadl wagesholvd L was 46.4
result obtained by nmeasuring properties of the

sappratisvewatlyr mbzsedbentth rEQON gc@fpdhict iwatéB) abd0rbent
[ Conparative Exanple 16] A surface treatnent agent

£0854 | (AB¢d obftadnedXtiwy eth & 0REfe@Bneldai Bednbplén &i,Nghereby
0.32 g of 1,4-butanediol, 0.5 g of propyl eneglycol,

S Tag0 st D L STl pHAEAOD ) was
thermally processed at 180°C for 30 minutes. Further,
particles thereof were fragmented so as to pass through a JIS
standard sieve (mesh size is 600 pm), thereby obtaining a
water absorbent resin composition (5). Table 6 shows a result
obtained by measuring properties of the water absorbent resin
composition (5).

[Example 10]

A surface treatment agent constituted of a mixture
solution obtained by mixi'ng 0.3 g of 1,4-butanediol, 0.3 g of
propyleneglycol, 1 g of prue water, and 0.5 g of aluminum
sulfate hydrate (tetradecahydrate to octadecahydrate) (weight
average particle diameter was 165 pm, bulk density was 0.86
g/cm3, solubility with respect to pure water of 0°C was 46.4
wt%) was evenly mixed with 100 g of the water absorbent

resin (A3) obtained in the Referential Example 6. Thereafter,

thus obtained mixture was thermally processed at 180°C for
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25 Referential Exanple 6,. thereby obtaining a
conparati ve WD 2004/ 113452 PCT/ JP2004/ 009242 -118

w@e@aatrsr (9). Thus obtai ned conparative preckCEmIr2004009242

was thermally processed at 180C for 35 m nutes.
Further, particles thereof were fragnented so as to
pass through a JIS standard sieve (nesh size is 600
pm), thereby obtaining a 5 cppparative water absorbent
resin conposition (9). Table shows a result

obt Alinackdy FRASHEINIp REPRIELI BScPéot Reer& dFBRMAENYEd so as
wat er absorbent resin conposition (9). [Conparative

ﬁj{%g &{ﬂoog%ﬁ%fgf@ %{gﬁh 2g¢et gg%g_%% izstigtsggs %08 1m),

ut1 on obtal ne y m Xi

4- anedi ol . p | enegql l. ‘ of- . -
iy PBIREbing: 2, dithe EABRYrBARR ¥eip, Pl tition ().
venly m xed with 100 f t.he ter absorbent resin,.
TaBIc (Bt aPREHS |5 THRUHoRR RS BXaMAS 11 cPEgperties of
obtai ning a conparative precursor .(10). Thus obtai ned
thee Wabelr absar ik ieson ¢amPonitioRel@lal |y processed
at 190C for 30 minutes. Further, particles thereof
Mexaofpleghdit ed so as to pass through a JI'S standard
sieve (nmesh size is 600 pm), thereby obtaining a

conpafatswefawat etrabisnebdant agenitn caospdsitedonof 1@) . mixture
Table 6 shows a result obtained by 20 nmeasuring

P6APELIN @D t@fintele t%}ormamﬁ'gve.@/age@f agtsorleerdglycedi .0 g of
conposition (10). Table 6 shows that: according to the

ﬁ?éeWaﬂe‘}\{eﬁh@dﬂO}? té‘eofméfdﬂ‘ﬁh@ﬁh Bi1alri§eMBONBdrate was

oncentration in the surface treatnent agent is _
CELAES, pQEEE T, 801 PO 8 A cdP, ARG i (00
obtained in the Referential Example 6. Thereafter, thus
obtained mixture was thermally processed at 210°C for 20
minutes. Further, particles thereof were fragmented so as to
pass through a JIS standard sieve (mesh size is 600 um),
thereby obtaining a water absorbent resin composition (7).
Table 6 shows a result obtained by measuring properties of
the water absorbent resin composition (7).

[Example 12]

A surface treatment agent constituted of a solution
obtained by dissolving 0.7 g of ethylenecarbonate and 1.2 g of
aluminum sulfate 18 hydrate in 2.2 g of pure water heated to
60°C was evenly mixed with 100 g of the water absorbent
resin (A2) obtained in the Referential Example 6. Thereafter,

thus obtained mixture was thermally processed at 180°C for

30 minutes. Further, particles thereof were fragmented so as
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WD 2004/ 113452 PCT/ JP2004/ 009242 -119 conductivity
(SFC) and nmuch hi gher noisture absorption bl ocking

w@e@pari4y2 t han t hose of a wat er absorbent resiPCT/JP2004/009242

conposition obtained by a conventional technique,
whil e keeping the sanme centrifuge retention capacity
(CRC) as that 5 of the conventional water absorbent
resin conposition. Further, _Talj.e 7 shows a result
obt ai ned by measuring a noisture absorption bl ocking

k8t paseWeh¥ughh eacTS Y Bdfd esidfee¢iiesh, sBd ial 20 pm),
shows properties of each corresponding water

?ﬁg?%g??goﬂﬁﬁmngo@oﬁzjéﬂb?nab]str_E?é}!lﬁ Fesgiqpv‘@oﬁ‘{)}%%%it%n (8).

Ifircati én blocking ratio is smaller,

F e [ e [ L di 0 :
T S Ml TR coBE I O, BT, SRSk ethrbirties of
SﬁSi S q:f su6h cpar %ct eristic, the,.i angf ors of the

EsHRALeTi ADRAT PSR tsLet e GOF PRSTYBEL Rl ng the wat er
absorbent resin 15 conposition, having extrenely high
sBraePie oldkonductivity (SFC) and noisture
absorption bl ocking property while Kkeeping the same
cent r ¥ uguriecenttreatoxpati agerdrayongfltiietliciodg & hanixture
hum di fi cation bl ocking ratio. WO 2004/ 113452
ROT11R2004b 000242 by 1glixifighDe3 3g VAT HRAABSORBEOI1ESONS g of
Al A2 A3 A4 D50 (pm 480 322 322 315 @0.388 0.380
Qragdle g lyooPARTI £LES CS)ngeDknf‘éfﬁleUﬁlrﬁ\l 8®1gmodr aluminum

nore (wt% 0.0 0.0 0.0
sulfate hydrate (tetradecahydrate to octadecahydrate) (weight
average particle diameter was 165um, bulk density was 0.86
g/cm3, solubility with respect to pure water of 0°C was 46.4
wt %) was evenly mixed with 100 g of the water absorbent
resin (A3) obtained in the Referential Example 6. Thereafter,
thus obtained mixture was thermally processed at 185°C for
25 minutes. Further, particles thereof were fragmented so as
to pass through a JIS standard sieve (mesh size is 600 pm),
thereby obtaining a water absorbent resin composition (9).
Table 6 shows a result obtained by measuring properties of
the water absorbent resin composition (9). |
[Comparative Example 13]

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.3 g of 1,4-butanediol, 0.3 g of
propyleneglycol, 4.0 g of pure water, and 1.0 g of aluminum

sulfate hydrate (tetradecahydrate to octadecahydrate) (weight

average particle diameter was 165 pm, bulk density was 0.86
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0:1 0.00.0 710 to

850 to 710pmor nore (W% 2.5
0.8 0.0 0.9 600 to 500}zm or

600pmor nore (Mt% 25.5

woreooa/1(3a629 18.3 6.9 2.7 9.0 500 to 425pm or POCT/@P2004/009242

(M% 14.8 11.6 19.2 20.5 425 to 300pmor nore (W%
21.7 39.3 36.2 23.0 300 to 212pmor nore (wt% 10.9
24.4 26.6 22.9 10 212 to 150}tmor nmore (W% 4. 1
10.6 12.6 16.0 150 to 106pmygrghore (W% 1.4 4.2 2.0
4.3 106 to 45mor nore (ww% 0.6 1.7 0.6 2.1 45pm or

e ¢ M@l ubititg w@hl réspectAANp 1%y ke B8f 100 Owas 46.4
i

0.0 100.0 (A pmor nobre) represents a water .
R et S b IR A0 ER A GYPHCORIE aterpfforbent
PP hArs ol Bt ot DR e INLE Rk R & Thereatter,
P e PSR Rt R BB ot 1807 for
t hrough a sieve whose nesh size is C pmand renmai ns on
80 MmEetapodburtar siparticlay dhedreodr weaer ragmgntes so as
classification. WO 2004/ 113452 PCT/ JP2004/ 009242 -121-
Tabpess CONPOGHT 20N [ SORs tapawrl Es WWVRERABSIORBINT is 600 1im),
REACTI ON SURFACE TREATMENT AGENT
thereby obtaining a comparative water absorbent resin
composition (6). Table 6 shows a result obtained by
measuring properties of the comparative water absorbent
resin composition (6).
[Comparative Example 14]

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.3 g of 1,4-butanediol, 0.25 g of
propyleneglycol, 2.73 g of pure water, and 0.5 g of aluminum
sulfate hydrate (tetradecahydrate to octadecahydrate) (weight
average particle diameter was 165 pum, bulk density was 0.86
g/cm3, solubility with respect to pure water of 0°C was 46.4
wt %) was evenly mixed With 100 g of the water absorbent
resin (A3) obtained in the Referential Example 6, thereby
obtaining a comparative precursor (7). Thus obtained
comparative precursor (7) was thermally processed at 180°C
for 30 minutes. Further, particles thereof were fragmented so
as to pass through a JIS standard sieve (mesh size is 600 pm),

thereby obtaining a comparative water absorbent resin

composition (7). Table- 6 shows a result obtained by
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NUMBER RESI N COMPOSI TI ON CONDI TI ON W% W TH RESPECT TO
5 WATER ABSORBENT RESIN (A) Referential WATER Exanpl e

WG 200B3CRBENT RESIN (A) WATER ABSORBENT 180C, PCT/JP2004/009242

BDY PG W ASH14W = Exanpl e 5 RESIN COVWOSI TION (1) 30

M NUTES 0.3/0.3/1.5/1.0 WATER ABSCORBENT 200C, Exanpl e

6 RESIN COWOSI TION (2) 25 M NUTES EG W/ A1C13. 6W =
1/2/0.8 COVWARATI VE Conpar afijvee WATER ABSORBENT 180C,

10 Exanple 7 RESIN COWOSI TION (1) 30 M NUTES

Bi¥ £PSOWASH 2i860.0¥ 4iHe 0 cZMRBABATVYEwater absorbent
Conpar atlie%ejf\*}i\glpeR ABSORBENT 180C, Exanple 8 RESIN

Q@/Pmoﬂhg}ggl@}oﬁqm NUTES EG W ASH14W = 1/3/0.5
COVPARATI VE Conparative WATER ABSCRBENT 180C, Exanpl e

&?ﬁéﬁg %ﬂ}ﬁ[ﬁ ‘%IES%SQPMBNgSSBE?\éV(EA g((? NLlJf/BER
Rt o Wi peler 5B 18, B byl et lf 16 ”?ﬁ%@%ﬁ@lﬁﬁpanese
T3a3 %&%ané 0%@%%%@5?@“%?&5@@%% shkateisgipplication

65 62.
No. 538275/2002 (Tokuhyo 5002-538275) (WO00/53664), the

following experiment was performed.

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.7 g of ethylenecarbonate, 2.2 g
of pure water, and 0.8 g of aluminum sulfate 18 hydrate was
evenly mixed with 100 g of the water absorbent resin (A3)
obtained in the Referential Example 6. Thereafter, thus
obtained mixture was thermally processed at 180°C for 30
minutes. Further, particles thereof were fragmented so as to
pass through a JIS standard sieve (mesh size is 600 pm),
thefeby obtaining a comparative water absorbent resin
composition (8). Table 6 shows a result obtained by
measuring properties of ‘the comparative water absorbent
resin composition (8).

[Comparative Example 16]

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.32 g of 1,4-butanediol, 0.5 g of
propyleneglycol, and 2.73 g of pure water was evenly mixed
with 100 g of the water absorbent resin (A3) obtained in the

Referential Example 6, thereby obtaining a comparative
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Exanple 8 1.01 28.0 98 22.5 68 70.8 2.9 8.4
Conparative 25 Exanple 9 28.1 62 24.1 100 98.1 9 WO

wQOM4N1u3A52 PCT/ JP2004/ 009242 -122- Tabl e 5 PCT/JP2004/009242

COWPOSI TION  OF WATER ABSCRBENT RESI N REACTI ON
SURFACE TREATMENT AGENT COMPOSI TI ON CONDI TION 5 W%
W TH RESPECT TO WATER ABSORBENT RESIN (A) WATER
ABSORBENT RESI N 180C, BD/ PGLYWjASH14- 18W = COWPCSI TI ON
(3) 30 M NUTES 0.3/0.3/1/0.5 WATER ABSORBENT RESI N

g&@@;ur@@tfp@y T hNuE4 )o B MU Tdsml Eﬁl\élﬁ@tﬂlﬁ\ﬂéeursor (9) was
7/2.2/ 1.5 COVPARATI VE WATER ABSORBENT 200C,

ﬁﬁé?ﬁélﬂgsggﬂoééﬁed RES! N SIVEOSEJ# O 4)m2§u%§'UT'i»%rther
0.3/0.3/ COMPARATI VE WATER ABSORBENT 180C, 10

G 5o g el e VR SATER aSEAY 10 toroush @ JIS
et G eledh w0 1S8Rl Doty Gageining o
EE%SS%BWF&%&%E@FW%MH% %%aNBrFEFééVnw?% %%0%9@1114%58 3Tgble 6
19 23.0 6.8 7.4 Exanple 8 2.76 27.1 153 22.2 17 18.0

shove. ® CoppPdf apbteined by measuring properties of the

comparative water absorbent resin composition (9).
[Comparative Example 17]

A surface treatment agent constituted of a mixture
solution obtained by mixing 0.32 g of 1,4-butanediol, 0.5 g of
propyleneglycol, 0.5 g of isopropyl alcohol, and 2.73 g of pure
water was evenly mixed with 100 g of the water absorbent
resin (A3) obtained in the Referential Example 6, thereby
obtaining a comparative precursor (10). Thus obtained
comparative precursor (10) was thermally processed at 190°C
for 30 minutes. Further, particles thereof were fragmented so
as to pass through a JIS standard sieve (mesh size is 600 pm),
thereby obtaining a coinparative water absorbent resin
composition (10). Table 6 shows a result obtained by
measuring properties of the comparative water absorbent
resin composition (10).

Table 6 shows that: according to the present invention,
the multivalent metal component concentration in the surface

treatment agent is raised, thereby obtaining the water

absorbent resin composition having much higher saline flow
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15

Exanple 10 1.12 27.2 104 22.5 73 78.2 3.8 8.5
Conparative 20 Exanple 11 2.00 27.0 118 21.3 43 48. 4

wW®2@4813452 Conpar ati ve Exanple 12 3. 00 28.0 20 REI/822080009242

5.2 9.2 WD 2004/ 113452 PCT/ JP2004/ 009242 -123- Tabl e

6 COVPCSI TION OF EXAVPLE WATER ABSORBENT REACTI ON

SURFACE TREATMENT AGENT NUMBER RESI N COVPCSI TI ON

CONDI TION 5 W% W TH RESPECT] 70- WATER ABSCORBENT RESI N

(A) WATER ABSORBENT 180C, BD/ PG W ASH14- 18W = Exanpl e

Go RESI i COVPOE FIOPN 454 3t M AU e 8/ @ndidtbrd. @bsorption
WATER ABSORBENT 180C, BD/ PG W ASH14- 18W = Exanpl e 10
Bﬁ%l&irﬁ@@@ d (HaB0 tMJINETEST0.a3/ Qradlel OaBsWABERt resin
ABSORB 210C, anple 11 RESIN COWOSI TION (7) 20

M MFES EGHW S4ELSH O Sl 2 Ocin WATER AASCREENT; 40C. while
10 anpl e 12 RESI N OSI TION (8) 30 M NUTES

B B Ar a2 il e T ar o S G e BR Thyee that

2 NUTES 0.3/0.3/1.5/1. ARATI VE Co ti.
- GiRtBR GRanemRn Bl ora atahs (TGN A Sy SOTRRA G Ty 5

(R;g%/:agiﬁ&%@gﬁ -I’-Ile%\'le(%) shows l\rllu-ll-*gssuol'ts(/)gtg{r%& by measuring a
moisture absorption blocking ratio (wt %) of each comparative
precursor, and also shows properties of each corresponding
water absorbent resin composition.

Table 7 shows that: as the humidification blocking ratio
is smaller, both the SFC and the moisture absorption fluidity
of the water absorbent resin composition are higher. On the
basis of such characteristic, the inventors of the present
invention succeeded in. obtaining the water absorbent resin
composition, having extremely high saline flow conductivity
(SFC) and moisture absorption blocking property while
keeping the same centrifuge retention capacity (CRC), by

reducing the humidification blocking ratio.
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Conpar ati ve WATER ABSORBENT 180C, BD/ PG W ASH14- 18W =
Exanpl e 14 RESIN COVWPOSI TION (7) 30 M NUTES

w@:282103425/ 2. 73/ 0.5 1 S COVPARATI VE Conpar at i vVECTAMYRER/009242

ABSCRBENT 180C, Exanple 15 RESIN COWPOSI TION (8) 30

M NUTES EC/ W ASH18W = 0.7/2.2/0.8 COVWARATI VE

Conpar ati ve WATER ABSORBENT 180C, Exanple 16 RESIN
COWVPCSI TION (9).35 M NUTES BphBG W= 0.32/0.5/2.73
COVPARATI VE Conpar ati ve WATER ABSORBENT 190C, Exanpl e
17 RESI N COWPCOSI TI ON (10) 30 M NUTES BD/ PG | PA/ W =
0.32/0.5/0.5/2.73 20 WD 2004/113452 PCT/ JP2004/ 009242
Ta%qug(AI\/PLE S/T [I\/] CRCSFCAAP B.Ra B.Rb M Ex

S AT oG RIE RESn 0 iAd) b v o oAt ohe

10 2.04 26.9533%m32. 8 24 26.9 Gp 7|7 32Bxahpher 11 2135

z 0 8. [S) 0.
430 2600 o oo o sliain 10358 Fass U ar

LT T U U IO OF T =g v VRN S B =300 N - A < SR T

22PQRTIC DI §I78, @IS’TEIBW@‘ér dtive E anple 13 1,53 26.1

105 223506 d2nfbre-(wt®)6 Conpagafiye obyanpl g.014|1.6.3

AT SR R R A ) G A

NII’JQI

710 to 60011m or more (wt%) 25 5 0.8 0.0 0.9
600 to 500pm or more (wt%) 18.3 6.9 2.7 9.0
500 to 425um or more (wt%) 14.8 11.6 19.2 20.5
425 to 300pum or more (wt%) 21.7 39.3 36.2 23.0
300 to 212pm or more {(wt%) 10.9 24.4 26.6 22.9
212 to 150um or more (wt%) 4.1 10.6 12.6 16.0
150 to 106um or more (wt%) 1.4 4.2 2.0 4.3

106 to 451um or more (wt%) 0.6 1.7 0.6 2.1
45pm or less (wt%) 0.2 0.4 0.1 1.3
TOTAL (wt%) 100.0 | 100.0 | 100.0 | 100.0

(A pm or more) represents a water absorbent resin remaining
on a sieve whose mesh size is A pm after performing the
classification.

(B pm or more) represents a water absorbent passing through
a sieve whose mesh size is B um after performing the
classification.

(C to D pum) represents a water absorbent resin which passes
through a sieve whose mesh size is C pm and remains on a
sieve whose mesh size is D pm after performing the

classification.
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10 Exanple 16 26.0 58 23.1 100 99.9 8.8 Conparative
Exanmple 17 26.2 64 23.0 81 85.3 9.1 Table 7

weaNROs432 ON OF 15 EXAVPLE PRECURSOR SURFACEPCT/JP2004/009242

TREATMENT AGENT NUMBER W% W TH RESPECT TO WATER

ABSORBENT RESI N ( A)

Exanpl e 5 PRECURSOR (1)

BD) PG W ASH14W = 0.3/0:3/1.5/1.0 Exanple 8 PRECURSOR
(4) EC/WASHI8W = 0.7/2.2/1..39fxanple 10 PRECURSCR
(5) BDPE W ASH14-18W= 0.3/0.3/1.5/1.0 Conparative
CAWIARATI VE Exanpl e 8 PRECURSOR (2) EGE W ASH14W =
1/3/0.5 20 Conparative COVWARATI VE Exanpl e 10
PRECURSOR (4) BD/ PG W ASH14-18W = 0.3/0.3/2.73/0.5

Conpar at] ve COVPARATI VE Exanpl e 14 [PRECURSGR (i siTioN
BDY PG WIASH14- 18W = 0. 32/0. 25/ 2. 73/|0. 5 Conpar atjve
Tl RE 9 =

o3t 3 L5 cERTRSE At Vo CRAPAATI VE ERRrpp 4o Acoi

PRECURSCOR (10) BD/ PG | PA/W = 0. 32/ 0. 5/ 0.v819%2 WI'31 WESPECT TO

2004/ 113452 PCT/ JP2004/ 000242 -125 EXAVERERESORSENMr rRESIN (4)

ol T DD oD O AAD LD 0D D kL A | a3 DN AL LD ok O/ vk 04

grigreetetl7  cnBWAIERG-1) g/ g wt % wt % W % wt %

Example 6 | ABSORBENT RESIN (A)

WATER ABSORBENT 180°C, BD/PG/W/ASH14W =

Example 5 [RESIN COMPOSITION (1)| 30 MINUTES 0.3/0.3/1.5/1.0

WATER ABSORBENT 200°C,

Example 6 |[RESIN COMPOSITION (2)| 25 MINUTES EG/W/AICl3*6W = 1/2/0.8
COMPARATIVE

Comparative] WATER ABSORBENT 180°C,

Example 7 [RESIN COMPOSITION (1)| 30 MINUTES |BD/PG/W/ASH14W = 0.3/0.3/4/1.0
COMPARATIVE

Comparative] WATER ABSORBENT 180°C,

Example 8 |RESIN COMPOSITION (2)| 30 MINUTES EG/W/ASHI14W = 1/3/0.5
COMPARATIVE

Comparative] WATER ABSORBENT 180°C,

Example 9 [RESIN COMPOSITION (3)| 30 MINUTES EG/W =1/3
EXAMPLE |s/T-[M]| CRC SFC aAP | B.R.a | B R.b | M Ex
NUMBER | wt% | g/g [(10-7"cm3-s-g'1) | g/g wt% wt% [(wit%| wt%
Referential
Example 6 33.0
Example 5 | 2.93 [28.2 143 23.5 12 16.3 |8.8| 6.8
Example 6 | 2.35 [28.0 135 24.3 21 25.3 |7.4| 8.2

Comparative
Example 7 | 1.62 |28.4 108 22.0 65 62.2 |5.5| 7.8

Comparative
Example 8 | 1.01 [28.0 98 22.5 68 70.8 [2.9| 8.4

Comparative
Example 9 28.1 02 24,1 100 98.1 9




10

15

20

Exanple 5 2.93 32 28.2 143 23.5 13 16 8.8 8.6 Exanple

8 2.76 34 27.1 153 22.2 15 18 10.3 8.5 Exanple 10
WQ2008/140526. 0 145 22.0 20 22 8.9 7.8 Conpar at PEEJIP2004/009242

Exanple 8 1.01 93 28.0 98 22.5 63 71 2.9 8.3 5

Conpar ative Exanple 10 1.12 100 27.2 104 22.5 70 78

3.8 9.5 Conparative Exanple 14, 1.13 100 26.2 86 23.0

75 81 3.9 8.7 Conparative Example 16 100 26.0 58 23.1

100 100 9 Conparative Exanple 17 86 26.2 64 23.0 81

§218eb5 10 Signs in Tables 4 to 7 are as follows. BD:

1, 4- but anedi ol
gl ycol

PG Propyl ene gl ycol
15 EGDGE: Et hyl enegl ycol

di gl yci dyl

EG Ethyl ene
et her ASH

14W Al um num sul fate tetradecahydrate ASH 14- 18W
Alum num sul fate hydrate (tetradecahydrate to

oct adecahydr at e

% of a. gy

oct adecahydrate) ASH 18W

Al um num
20 Al C13-6W Al um

hexghygl §E§0R1¥¥N1PH§§INWat ar rhdrioM :
nt Conpcn(,e&\tml'r cﬂ\?l

sol uti on oF a mJ‘I@t i val ent

sultate .oyposition
num chl ori de

Concentration
o SHRFACE AREATM N’EAGENT

A A=A iad

CANPOUREyd WITH RESPECT TO
WATER ABSORBENT RESIN (A)

WATER ABSORBENT RESIN 180°C, BD/PG/W/ASH14-18W =
COMPOSITION (3) 30 MINUTES 0.3/0.3/1/0.5
WATER ABSORBENT RESIN 180°C,
COMPOSITION (4) 30 MINUTES EC/W/ASHI8W = 0.7/2.2/1.5
COMPARATIVE WATER ABSORBENT 200°C, BD/PG/W/ASH14-18W =
RESIN-COMPOSITION (4) 25 MINUTES 0.3/0.3/2.73/0.5
COMPARATIVE WATER ABSORBENT 180°C,
RESIN COMPOSITION (5) 30 MINUTES EC/W/ASHI8W = 0.7/2.2/0.8
COMPARATIVE WATER ABSORBENT 180°C, BD/PG/EGDGE/W/ASH14W =
RESIN COMPOSITION (11) 30 MINUTES 0.3/0.3/0.03/1.5/1.0

EXAMPLE [$/T-[M]|CRC SFC aaPp |B.R.a|B.R.b| M Ex
NUMBER | wt% | g/g |(10-7*cm3*s-g-1)| g/g wt% | wt% |wt%]| wt%
Example 7 | 2.04 [27.0 147 23.5 19 23.0 |16.8| 7.4
Example 8 | 2.76 [27.1 153 22.2 17 18.0 |10.3] 6.5
Comparative .
Example 10| 1.12 [27.2 104 22.5 73 78.2 (3.8} 8.5
Comparative
Example 11| 2.00 [27.0 118 21.3 43 48.4 [5.6| 8.1
Comparative !
Example 12| 3.00 |28.0 20 18 82 90 5.2 9.2
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25 S/T-B. R Humdification blocking ratio (w
2004/ 113452 PCT/ JP2004/ 009242
wa@b®anpi4son bl ocking ratio a

% WO
-126 B. R a: Misture
B. R b: Moi st urPBCT/JP2004/009242

absorption blocking ratio b M Miltival ent netal

conmponent extraction rate (w

conponen

t anmount (w

The invention being thus desgrided,

that the same way may be varied in many ways.

% Ex: Water-soluble
% 5 V. Absorption rate (second)

be obvi ous
Such

it will

Talylatéons are not to be regarded as a departure from

the 10 spirit and scope of the invention,

nmodi fications as would be obvious to one skilled in

and all such

the art are intended to be included within the scope
of the followi ng clains. |NDUSTRI AL APPLI CABI LI TY 15
According to the present Jnvention, p&%ﬁ;
provi de ja nmet hod for prodkjm ng such an abso ent. that
'E&A!M%LE O%AMReAggorpgﬁMent GRA0hAt o, O LN, o\ gy aoent
@98&?}?0» 8on£H1txﬁfq Y rOmREOS T ARt
[ u3| pro of ‘urijné in abserdentrhag HReT To
deteri orat es in practi calfly using theWZ\QEQQ%@[)EgBItIT REsiv (a)
t-he—predent—-pventi-on—n
perfor n‘jncvéfsT%sAN@RWor berigar® SUffI ciB@m’CIi/yN/ASHH 18W =
exdn ik edESIMUS) PO $ 110 NvS) |670 bsoEbgnt r esi a3pf.3f7he/1.0
present i nvernid ABsdsseN@VOr alBbyc,us€d i NEsaPE tvafAsH14-18W =
FBLeId & EE§W@O@§O§[@R§\!‘ (oSl APRIsTESSANI tary NapkiNge. s
_n‘CZﬂTt_r{ %5%%‘%31 ds; _and the 25 T1TKe. WO
szggl4p/1e11345 IN CO %%1 92% INUT%27 EG/W/AICl3-6W = 1/2/0.8
WATER ABSORBENT 180°C,
Example 12 [RESIN COMPOSITION (8)| 30 MINUTES |[EC/W/ASH18W = 0.7/2.2/1.2
WATER ABSORBENT 185°C, BD/PG/W/ASH14-18W =
Example 13 [RESIN COMPOSITION (9)| 25 MINUTES 0.3/0.3/1.5/1.0
COMPARATIVE
Comparative] WATER ABSORBENT 180°C, BD/PG/W/ASH14-18W =
Example 13 [RESIN COMPOSITION (6)| 30 MINUTES 0.3/0.3/4/1
COMPARATIVE
Comparative] WATER ABSORBENT 180°C, BD/PG/W/ASH14-18W =
Example 14 [RESIN COMPOSITION (7)| 30 MINUTES 0.32/0.25/2.73/0.5
COMPARATIVE
Comparativef WATER ABSORBENT 180°C,
Example 15 RESIN COMPOSITION (8){ 30 MINUTES |EC/W/ASH18W = 0.7/2.2/0.8
COMPARATIVE
Comparative|] WATER ABSORBENT 180°C,
Example 16 [RESIN COMPOSITION (9)|.35 MINUTES | BD/PG/W = 0.32/0.5/2.73
COMPARATIVE ‘
Comparative WATER ABSORBENT 190°C,
Example 17 | RESIN COMPOSITION (10) | 30 MINUTES | BD/PG/IPA/W = 0.32/0.5/0.5/2.73




CLAIMS 1. A water absorbent resin conposition,

conprising a particulate water absorbent resin (A
whaningp4s2 cr oss-1i nking structure obtai ned byPCT/JP2004/009242

pol ymeri zi ng an unsaturated nononmer 5 containing an

acid group, said particul ate water absorbent resin

(A) being cross-linked in a vicinity of a surface of

the water absorbent resin (fpg-wherein: the water

absorbent resin conposition contains 95 wt % or nore

of particles whose parti cI e dianmeter is |l ess than 850

11U PITT armg 110t Ieb‘ llldl O dIIU vergl VET
p]a%'fl}&%q}?e ﬂ;_éjidfgp of t1 nr]t):”r‘l ALP | %';Rzéc Bugng': n Ex

aNgMEGR || 6836 tghgr(ﬁf)@ cﬁm aga) a ¢} Ogakitthn cwslan@dars wt%
Al OF 290 The 9l @ PRAET O PIIGICpoT T RUBLE ol 6.9
bl et rocobbais o2 ol 4 ey | 77
absoplani xenpesilti on i $385 wt Y8ms || €35, ArRkighe/8.0| 8.1

- 8RLEF1.aBF O PENbe 0gSI N coaposi ti bsh bNChodes| @3.0 |8.2| 7.0
B AL a,LENT , e Al | C?[‘P"ﬂﬁ@‘ﬂmi‘ﬂ BN E3ETgic 6.0 4G 1 7.1

T o veé LILLY cliail CUTTPUTTCTI ST J. U WU 7UUT

afgraradee| t har 10( w % 20 2. The water absorben
Eeghple NP3 tjken (as setOborth ize.o¢cl 8™ 1| Thehreimn7| 8.6

téwpfanid cul atie wat er absorbent fresin (A) |s a
RLhLEULALE, 1qbeg [absor ignt Tesif, b v ch 1418 o

3
VIL.IIIIly UI 11 uncu..c 'S T Ul 1T CTUSS™ IIH\CGl b_y
g‘tﬁ”f%é%"%ross-l i nKi ng 25 agent|containing|a polylol.
P 2084511325220CT/ JP20047 00924222.3 1285@. [THES wat |67

ahsps-bend resiln conposition as set forth in

Example 16 26.0 58 23.1 100 99.9 8.8
Comparative
Example 17 26.2 64 23.0 81 85.3 9.1
Table 7
COMPOSITION
OF
EXAMPLE
PRECURSOR SURFACE TREATMENT AGENT
NUMBER

WT% WITH RESPECT TO
WATER ABSORBENT RESIN (A)

Example 5 PRECURSOR (1) BD/PG/W/ASH14W = 0.3/0.3/1.5/1.0
Example 8 PRECURSOR (4) EC/W/ASH18W = 0.7/2.2/1.5 |
Example 10 PRECURSOR (5) BD/PG/W/ASH14-18W = 0.3/0.3/1.5/1.0
Comparative COMPARATIVE

Example 8 PRECURSOR (2) EG/W/ASH14W = 1/3/0.5
Comparative COMPARATIVE

Example 10 PRECURSOR (4) BD/PG/W/ASH14-18W = 0.3/0.3/2.73/0.5
Comparative COMPARATIVE .

Example 14 PRECURSOR (7) BD/PG/W/ASH14-18W = 0.32/0.25/2.73/0.5
Comparative COMPARATIVE

Example 16 PRECURSOR (9) BD/PG/W = 0.32/0.5/2.73
Comparative COMPARATIVE

Example 17 PRECURSOR (10) -BD/PG/IPA/W = 0.32/0.5/0.5/2.73
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WO e@in1aenposition is

claiml or 2, wherein a noisture absorption bl ocking
ratio a is 30 %or |ess when the water absorbent

5 left at 25C i n a rel apCw@P2004/009242
hum dity of 90 % for an hour. 4. The water absorbent
resin conposition as set forth in any one of clains 1
to 3, wherein a centrifuge retention capacity (CRO

at which the water absorbent.imesin 10 conposition

absorbs 0.90 wt % of a physiological saline wthout

| oad for 30 mnutes is 25 g/g or nore, and a diffusion

ADSOT DETI( \L) ) dl 1T G TTITe_Wdal €T dipSOT DETIL Ebi IT

O ARURTT o e BE S Re w GSEE o ordaielSl s Rb] M | b
sAIUMREERat| 4t | kite flag/ 001 0d7neihess [igS1) 2@/ 9/ rtod | Ve |wt% [wt%
5. 52,29 [PSoribet, ~QogRyi ST LS Wall 6, aBSOLDPT. [ 5 55 6

Patr=-0 N
LT AT 11

CToT 11 bLII&JUDI [‘I'TJII 8 IUILII i arty Ul Ul

7131\ r?n‘lhhl I2|'7r~1 fiber 193 that 12h2anboint b% 1PQ;3 8.5
mglpleabsozbentt 4@ egli2a.odonposiléidon (coeyo| 20 22 |8.9 7.8
oReentkgtion)| is 20 wt (% or nore 20 with|respect tp a
pLal,agdunt, of bhe jugtar absogpent resinl gonposit|on |g 5

cAITU L IIU. nyulr v mTToejrTrogr. O. AT aAuS Ul UTTTH Aal t CTC,
COmPriasi'flg: the absqrber| as set forth injclaim5; a
Exguipt- 94r hbabl elodur|f2dce sheetlO4and a|226| 70 | 78 3.8 9.5

coayhdrivéfper meabl e back,|sheet. WO 2004/ 113452
RCLLR2004(.009242, -[139|7. A g hod fox; progicingial 3.0 | 5.7
Wal €1 dUJ0T1 DeT I STl QUITPOST UTUIT,  COITpT ST TIigT UITe
CPBPEaGTe| addijng a dol utfion of an aqiieous nultival ent
Fxemplecdpound (BP t|@6 parti ct® ate 5|9t erl ObsdOfent 9
cembhralify), havii ng a fcrogs-1inking structure obtaingd

D ROIYIEr i Zi 88 Yngat|ur at edsfrononer ,£gnt gi ni ngs 9.5

Signs in Tables 4 to 7 are as follows.

BD: 1,4-butanediol

PG: Propylene glycol

EG: Ethylene glycol

EGDGE: Ethyleneglycol diglycidyl ether

ASH14W: Aluminum sulfate tetradecahydrate

ASH14-18W: Aluminum sulfate hydrate (tetradecahydrate to
octadecahydrate)

ASH18W: Aluminum sulfate octadecahydrate

AlCl3-6W: Aluminum chloride hexahydrate

W: Pure water

S/T-[M]: Concentration (wt %) of a multivalent component
included in an aqueous solution of a multivalent metal
compound (C)

S/T-B. R: Humidification blocking ratio (wt %)
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an acid group, which is cross-linked in a vicinity of
a surface of the particul ate water absorbent resin

W@ 204183382 mi xi ng the solution of the aqueous PCT/JP2004/009242

mul tival ent nmetal conpound (B) with 10 the

particul ate water absorbent resin (A), wherein: the
particul ate water absorbent resin (A) contains 95 w
% or nmore of the particles whgss particle dianeter is
| ess than 850 pm and not | ess than 106 pm and a

i Bhta alks ageirpabisoripidhabbs €kimg tdgoparticles is
| ess than 500 pm and not 15 |less than 300 pm and a

IR it hm 6isthandab Agwishi Bloékingfatig particle

size distribution of the particul ate water absorbent

ﬁ\@siwumwlgnce- A 13 A&ijqoﬁ@m Mﬁtﬁgwﬁ' 13;%{6‘3 (Wt %)

conponent of the particulate water absorb

A 5 9 and.an_amount of ,a nmul tival ent
%'aW%genrﬁ\og:ﬂ)éﬁtobq%oég%m%ﬁenﬁoafr)nmtlﬂé (%ﬁ dti on of the

L.tival ent netal, conmpound B) is 0.001 to 10
%U&%\#}r&g%é\&%{e {8ccRB Dar {Tipcﬂl at e(vvzat Ier absor bent

resin (A), and a concentration of the agueous

mul tival ent nmetal conpound (B) in the solution is

0.40 or nore with respect to a 25 saturated
conceftratimgren bifort hee syg et smdeasordbendt, metwillWbe obvious
2004/ 113452 PCT/ JP2004/ 009242 -130 conpound (B) in

thatsolhg i samandvagner=gt ube ofatikeel pant imamat ewsdter Such
absorbent resin (A) is 50C or higher and | ower than

}0Q4a tivitk oaré eppRr abulte gdPed0hdt iONd@patbre from the
aqueous multivalent netal compound 5 (B) is 30C or

RIARRT 31 dQBE 6PaRelQ8GeBioR, BHRCA 1f Wy dhO c%fggcations

a“wat er absorbent resin conposifion, conprising t

%tsegvsqlgfd ]5@)%]991(%93{& io‘ﬂ% Afilled in the art are intended to

be included within the scope of the following claims.

INDUSTRIAL APPLICABILITY

According to the present invention, it is possible to
provide a method for producing such an absorbent that: it is
possible to prevent coagulation of the absorbent which causes
its fluidity to be lost, and a diffusing property of urine in the
absorbent hardly deteriorates in practically using the
absorbent of the present invention in an absorber, and
performances as the absorber are sufficiently exhibited. Thus,
the water absorbent resin of the present invention is
favorably used in sanitary materials such as paper diapers,

sanitary napkins, incontinence pads, medical pads, and the

like.
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wat er absorbent resin (A) having a cross-Ilinking
structure 10 obtai ned by pol ynerizing an unsaturat ed

woRevarexszont ai ning an acid group, a sol uti onPOI/Je2004/009242

aqueous mul tivalent netal conpound (B), and an
organi c surface cross-linking agent (C); and heating
a mxture that has been obtained in the mxing step
at 150 to 300C so as to crosgd7nk a vicinity of a
surface 15 of the particul ate water absorbent resin
(A), wherein: the particul @eAMgIEr absorbent resin
(A) contains 95 w % or nore of the particles whose

partiql e Mi gaREer absdrdsht {AAIBI O RPMIYSR! E68Pprising a
than 106 pm and a Iogarlthmc standard devi ation aS

artiff étézl\%aﬂe?eag's ?’ r%%igf (g}\pehagpngaét 'c‘f‘Bls%t—ﬁnking

ter a sorbent Fesin |'ess

It| al_ent taI conponent . contain

SHRUekpdE: Brtarhete g{q@@Z‘ﬁgnmawaﬁ&ﬂu%%éw%ﬁﬁgomnomer
is 0.001 to 10 w % w th respect .to. the

éié’ﬂ‘iaéﬁ’ilgtge Afat 8F1d a8E0HPent Al sﬁh”‘r( A§U1%% watgr absorbent
concentration of the nultivalent netal conmponent WO
26611 1 (3) 5c v grrppdimlgodadn a1giciguiyabhed suridee of the
solution of the aqueous nmultivalent netal conpound
(B tés adxsdrdmnt 1e8nvih)%ewheraimet hod for producing a
wat er absorbent resin 5 conposition, conprising the
step dlhehaaiﬁengah)smrémﬂtsees(@)Coﬂhj@é;il”t&ﬁinbcloﬂitaim]g A5 wt %
particul ate water absorbent resin (A) having a

©fOSSotd Ndf PthrItdlest m@o@@t@aﬁﬁ@mydmw 7 M8s8Nthan 850
unsat ur at ed nononer cont ai ni ng an aci d group, a

il?huh'rﬂ:f‘ 26t lésguiﬁéiﬁall@?? ﬁ'ﬁ ab PP B Ve@%ea%artlcle

gani ¢ surface 10 cross ng agent at- 15

WadFel& SPIH 'ﬂ]é(rﬁcles is less than 500 um and not less

than 300 pm, and a logarithmic standard deviation (o{) of a
particle size distribution of the water absorbent resin
composition is 0.45 or less, and a water-soluble component of
the water absorbent composition is 35 wt % or less, and

the water absorbent resin composition includes a
mﬁltivalent metal component, and an extraction rate of the
multivalent metal compohent is 5.0 wt % or more and less

than 100 wt %.

2. The water absorbent resin composition as set forth in
claim 1, wherein the particulate water absorbent resin (A) is a
particulate water absorbent resin in which the vicinity of the
surface is further cross-linked by a surfacé cross-linking

agent containing a polyol.
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vicinity of a surface of the particul ate water
absorbent resin (A), wherein: the particul ate water

wa@b@ank@st resin (A) contains 95 w % or nor ePOT/JR2064/009242

particles whose particle dianeter is less 15 than 850
pm and not |ess than 106 pm and a logarithmc
standard deviation (off) of a particle size

di stribution of the particuljatg water absorbent resin
(A) is 0.45 or less, and an anmount of a multival ent

nmet al conponent contained in the solution of the

mul tival ent netal conpound (B) is 20 0.001 to 10 vt %

W th Besphet wiadelrhabRarbledid 2k8iMat&mpadebheat §€§'f6rth in
(A), and a humdification blocking ratio (w % of the

RISEM 906 r QD)Wh%r%QnWEL rﬁ@fﬁtlu.ﬁ%s ak?s%ljﬂ)tlo@%l%wﬂ% ratio a

as set forth'in any one of alnms 7 t

g% ]%3§?%e%’g€rlfe%9°cﬂ$‘%%€‘£r d?rl%‘r?{ qﬂle%lh’e? ﬁg@?%igtion is

sof bent resin conposition |nc

ef RSt dmiy PSR BB b R

set forth i n cI al m 9 or 10, wherein a concentration

of the nultival ent netal conponent contained in the
solution of the nultival ent netal conpound (B) is at

| east 41. Bhewwagier19bsprbene neshodcamipesitiont asi setadgrth in
one of clainms 8 to 11, wherein the solution of the

aunyt | vakeraf rrdtaéatns:orlpdmnoB(BWhamdhorathemn"gfarg'e: retention
surface cross-linking agent is heated at 30C or

lRiagarity 15 (CRCTheapet halglicts sehef onvAtén aabhsotbhait resin
claims 8 to 12,

composition absorbs 0.90 wt % of a physiological saline
without load for 30 minutes is 25 g/g or more, and a diffusion
absorbency (DAP) at which the water absorbent resin

composition absorbs 0.90 wt % of a physiological saline at 1.9

kPa for 60 minutes is 20 g/g or more.

5. An absorber, comprising the water absorbent resin
composition as set forth in any one of claims 1 to 4 and a
hydrophilic fiber so that an amount of the water absorbent
resin composition (core concentration) is 20 wt % or more
with respect to a total amount of the water absorbent resin

composition and the hydrophilic fiber.

6. An absorbent article, comprising: the absorber as set
forth in claim 5; a liquid-permeable surface sheet; and a

liquid-impermeable back sheet.
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wherein the organic surface cross-Ilinking agent
includes a nultivalent alcohol. 14. The nethod as set

wo oooth13452 any one of clainms 8 to 13, 20 wher eP@I/gipe04/009242

mul tival ent netal conponent of the nultivalent netal
conmpound (B) includes one or nore netals sel ected
frombivalent or further nultivalent typical netals
and transition netals whoseigraup nunbers are 4 to
12. 25 15. The nmethod as set forth in any one of
clains 8 to 14, WD 2004/ 113452 PCT/ JP2004/ 009242 -133
wherein the nultival ent netal conponent of the
mul tival eat meehald cRImOopPEd(BinkeS &l WA M absorbent resin
composition, comprising the steps of: adding a solution of an
aqueous multivalent metal compound (B) to a particulate
water absorbent resin (A), having a cross-linking structure
obtained by polymerizing an unsaturated monomer containing
an acid group, which is cross-linked in a vicinity of a surface
of the particulate water absorbent resin (A); and mixing the
solution of the aqueous multivalent metal compound (B) with
the particulate water absorbent resin (A), wherein:

the particulate water absorbent resin (A) contains 95
wt % or more of the particles whose particle diameter is less
than 850 pm and not less than 106 pm, and a weight average
particle diameter of the particles is less than 500 pm and not
less than 300 pum, and a logarithmic standard deviation (o{) of
a particle size distribution of the particulate water absorbent
resin (A) is 0.45 or less, and a water-soluble component of the
particulate water absorbent resin (A) is 35 wt % or less, and

an amount of a multivalent metal component contained
in the solution of the aqueous multivalent metal compound
(B) is 0.001 to 10 wt % with respect to the particulate water
absorbent resin (A), and

a concentration of the aqueous multivalent metal

compound (B) in the solution is 0.40 or more with respect to a

saturated concentration of the aqueous multivalent metal
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compound (B) in the $olution, and

temperature of the particulate water absorbent resin (A)
is 50°C or higher and lower than 100°C, and/or temperature
of the solution of the aqueous multivalent metal compound

(B) is 30°C or higher and lower than 100°C.

8. A method for producing a water absorbent resin
composition, comprising the steps of: mixing a particulate
water absorbent resin (A) having a cross-linking structure
obtained by polymerizing an unsaturated monomer containing
an acid group, a solution of an aqueous multivalent metal
compound (B), and an organic surface cross-linking agent (C);
and heating a mixture that has been obtained in the mixing
step at 150 to 300°C so as to cross-link a vicinity of a surface
of the particulate water absorbent resin (A), wherein:

the particulate water absorbent resin (A) contains 95
wt % or more of the particles whose particle diameter is less
than 850 pm and not less than 106 pm, and a logarithmic
standard deviation (o{) of a particle size distribution of the
particulate water absorbent resin (A) is 0.45 or less, and

an amount of a multivalent metal component contained
in the solution of the aqueous multivalent metal compound
(B) is 0.001 to 10 wt % with respect to the particulate water
absorbent resin (A), and

a concentration of the multivalent metal component
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contained in the solution of the aqueous multivalent metal

compound (B) is at least 1.80 wt %.

9. A method for producing a water absorbent resin
composition, comprising the step of heating a precursor (D)
obtained by mixing a particulate water absorbent resin (A)
having a cross-linking structure obtained by polymerizing an
unsaturated monomer containing an acid group, a solution of
a multivalent metal compound (B), and an organic surface
cross-linking agent at 150 to 300°C so as to cross-link a
vicinity of a surface of the particulate water absorbent resin
(A), wherein:

the particulate water absorbent resin (A) contains 95
wt % or more of the particles whose particle diameter is less
than 850 pm and not less than 106 pm, and a logarithmic
standard deviation (o{) of a particle size distribution of the
particulate water absorbent resin (A) is 0.45 or less, and

an amount of a multivalent metal component contained
in the solution of the multivalent metal compound (B) is
0.001 to 10 wt % with respect to the particulate water
absorbent resin (A), and

a humidification blocking ratio (wt %) of the precursor

(D) is 80 wt % or less.

10. The method as set forth in any one of claims 7 to 9,
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wherein the water absorbent resin composition includes a
polymer having a cross-linking structure obtained by

polymerizing acrylic acid and/or salt thereof.

11. The method as set forth in claim 9 or 10, wherein a
concentration of the multivalent metal component contained
in the solution of the multivalent metal compound (B) is at

least 1.80 wt %.

12. The method as set forth in any one of claims 8 to 11,
wherein the solution of the multivalent metal compound (B)
and/or the organic surface cross-linking agent is heated at

30°C or higher.

13. The method as set forth in any one of claims 8 to 12,
wherein the organic surface cross-linking agent includes a

multivalent alcohol.

14. The method as set forth in any one of claims 8 to 13,
wherein the multivalent metal component of the mulfivalent
metal compound (B) includes one or more metals selected
from bivalent or further multivalent typical metals and

transition metals whose group numbers are 4 to 12.

15. The method as set forth in any one of claims 8 to 14,
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wherein the multivalent metal component of the multivalent

metal compound (B) is aluminum.



