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WD 2005/ 092955 PCT/ JP2005/ 006551 $CRIP T IN
Particul ate water absorbing agent with irregularly

woubosawrased shape Background of the | nventi orCH/IPioes/abesst

of the Invention: The present invention relates to a
particul ate water absc@ﬁgg@:}mN havi ng a
wat er - absor bi ng resin as mal N component. In
particular, it relates to a particulate mater 10
I
R e S A e S e T i
or a thin type sanltary napkpa, which maintains
conventionally not obtained thin state even after use
and exerts superior absorbing ability. 15 Description
of Related Art:BAtkpresfat ofagsheomposadtofaterials in
sanitary articles such as a paper diaper, a sanitary
napkin, so to speak an incontinence pad, and the
Hike g %fW%h%rIﬁQ%Q%Qbﬁg resin to 20 absorb body fluid
and hydrophilic fibers such as pulp are wdely used.
As t h€hwapeesaebsoibivagtiesi nelfabesekanpl partpanibbel yater
utr I|zed cr li_ nked otyacnyl

505t 95hE QAT 28 R e e iy 2 main
&am@bnélned Vih iyl rtaeetlaire- aﬁrxyéjaitew@poé et culate water
é\E/)drolysates of 25 acrylonitrile copol yner or

PORATEATINo PRTERS Brregibrkly Rrddssdizpresiape used for

HGESQErb§ﬁ85§&b£$f§E@QnV%EEﬁlﬁftyﬁétdfﬁﬁérQﬁﬂ%ﬂ%h&n type
and the liké are used as main raw naterial s.

absasitpriyormiiar avhechsud gy asigriveanivenal Dyallqutr @blta@ned

Eggn“@&%. Q§ﬂ£P %@téfshg ig% qg«a eréégeé%égug?sggbing
sorptlon capaci oF water a sorpti peEe

sbriédngtyh and gel perneabillty in contact with aqueous
liquid such as body fluid, along with water suction

force to suck water from - 1 WD 2005/092955

BEEIPR2006h0065841a8cgustrat e cont ai ni ng aqueous

liquid. Further, as recent
At present, as component materials in sanitary articles

such as a paper diaper, a sanitary napkin, so to speak an
incontinence pad, and the like,.a water—-absorbing resin to
absorb body fluid and hydrophilic fibers such as pulp are
widely used. As the water-absorbing resin, for example,
partially neutralized <crosslinked polyacrylic acid,
hydrolysatesofstarch—acfylicacidgraftpolymer,sapohified
vinyl acetate-acrylate copolymers, hydrolysates of
acrylonitrile copolymer or acrylamide copolymers or
crosslinked polymers thereof, crosslinked polymers of
cationicmonomers, andthe like are usedasmain rawmaterials.

Water absorption characteristics conventionally
requiredtothewater—absorbingresinincludesuperiorliquid
absorption capacity or water absorption speed, gel strength
and gel permeability in contact with agqueous liquid such as

body fluid, along with water suction force to suck water from
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trends,' a water-absorbing resin powder with very
narrow particle size distribution or a

wob@rozassor bi ng resin with hi gh absorbency ardTUP2W05/006551

sol ubl e content -has been required 5 and high

absor bency agai nst pressure or liquid perneability
under pressure has essentially been required. Further,
a water-absorbing resin superior also in handling, in

addifiop, L éﬁ%ﬁ%hiﬂﬁ) 1ﬂ§ﬁﬁﬁﬁﬂﬁﬁce§u9€ﬁeyeegs recent

required. For exanpl €, ere are many patent

apphdsataomatﬁrﬂﬁhﬁprbmqum@mmmePQWQQECMﬂyhngemM|mnmxow
roperties. of t er-abso Qr wat er

B SR e R hoTagh I S BURCLRL AR LRSL0R Rl YELER wien

RBGR gb8pepenty &hdohowessluniehenton tethodss tiheseofeqiSred
Rei ssued 32649 UK2267094B, US5051259, _ US 5419956
3% 2DSEPEEISHA3 I EDBY (PE0TS LEPET1 26551 E@rmeablllty

£Rd02 9§§@ ssHPa46237 25 sdn2423323 bdsp 1 RDh e SO /AR,
US6184433, US6297335, US Rei ssued 37021, US5140076,

u&@alﬁam431blmssggm4ueup@séan¢w¢ﬂ>103&£gﬁ5319 in addition

B 148395 meBgE 33005 T EkaR0T 355" 2URBE o EaRu e
USS66989énﬁu@ﬂkQOEﬁ%reWﬂﬂﬁhﬁﬁgﬂﬁﬁtenQQﬂﬁEQ&%ﬁEﬁﬁs(Hlmany
Wt er - absor bi ng resins superior in gel stren

BBFABFESTE ontBMC Nt Mbs oV BERBHS c apReRS~ et pr8§ose ese

WQté@—Bﬁbé§H§9g %%@A%s %M@Ee@béewkﬁgnge@g@ms with a
superior in liquid perneability under no préssure,

ddserpabsnrbpeed et 25 aBesinpePBRORAPEEi QY oOpgneasurement
@%gg?ﬁggthgr%§?2§ﬁ9%%§ %ﬁﬁﬁg%ﬁgy Uﬁ??%bBMhﬁg U%POSl 59,

cle size uti 6n
UAa G@Sﬂﬁ&ﬂﬁQ,U&ﬁD&ﬂ%mm956EP088984m02E@@TGEE@6294EHO712659

EHiboBhney TS0 Hr ot tiler DEhr Bl Poadioge51,

UBBYsAB3SYr euBBL 938380t hads trkarefiye azmeoml SO US5140076,
ﬁroposed and water - absorbkg%é4res ns Wi th superior
I

BEOFBERET L agdPRIL AR s T dié rorUS 1P b ek 9 HH0 148,

Wb Nsekber pﬁ%éylélreugrsqm%e@I%EE’@Z%@% EP0$32002,
WO 20057 092955 PCT/ JP2005/ 006551 " E20712

BP3600888, US54629%2, US5459323, @Sﬁﬂ@ﬂﬁﬁ2 W002/053198,
%ﬁg%%¥3§? US6184433, US6297335 and US Rei ssued

E ér-absorbing resins with little property

decr edseer-absorbing resins superior ingel strength, soluble

content and absorption capacity are proposed in US Reissued
32649. A water—absofbing resin superior in liquid
permeability under no pressure, absorption speed and
absorption capacity is proposed in UK2267094B. Technology
specifying specific particle size distribution is also
proposed in US5051259, US 5419956, US6087002 and EP0629441.
Further, a water-absorbing resin superior in absorbency
against pressure under various loads or many measurement
methods therefore are also'proposed and water-absorbing
resins with superior absorbency against pressure alone or

in combination with other property are proposed in EP0707603,
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by inpact are proposed in US5140076 and US6414214B1. A
5 wat er-absorbing resin with specific powdery dust

wanosmw29ss proposed in US5994440, and a wat er - ROTOPIN0FIO6551

resin with less- coloring is proposed in US6444744.

Wat er - absorbing resins superior in gel durability in
an aqueous L-ascorbic acid solution as index of urine
resi stance or superior in water 10 absorption ability

abe7RPeBasedy by 25638453 srwb FR094054853383, 1S5797893,

wat er - absorbing resin with superior air perneablllty

.U§616?6§ése@86ﬁ869§§53@§é29E3%étéﬁdaH§oB§ﬁﬁ@Uﬁ@sBﬁ02l

Fur ¢ aF ey 70 BE Y DRRT A b L S0 B bRBEE g  ease

by UBpEGA646re Usb669884, 1maw§61a@ﬂmﬂmanﬁrHSGﬂS4MA&B1. A
speci f are roposed S sui bIe to water

ic propert
HBEGrbPRgoRPEre Ebs bl G A e PRpENt IS

PrepekbY, 1R Id4 4 0COARAS t«beer%b%@%m;cr@@iwm&h less
concentration. 20 SUNNARY OF THE | NVENTI ON Anpbn

watleriagsbpprereesd ns oS addder dabsBrbEligakgenbsng resins

gﬁgg?ﬁgévﬁgbg& Qf.hr?éogﬁt%q:éggtsr?gar?gacg?gyu?Lﬂpgé&bﬁgicagc.ld

spéutﬁbnahsonadenfofhfsfnqnnqamstam&fhamesapsmlbeemn water
h th 25 b t hat

e e CpetbSht Fraak GEoPg Pl 101 Rt D EorT araneasaRLes -

pr aetieeabpdseosueghrasia Q@Eﬁrsﬁpéﬁﬁbr aﬂQT%QEmehbkﬁlty is
even if these properties are controlled erefore, it

PEORASEH] a8t BB LORE ShresBnvat aveabsoRPiRg BRoINdEigh less
Q@%&bﬁa'lah%n%%%ft %ng E%%eagﬁﬂt rpYichabhe to 30

practical use In In-ab substrate wherein
practFuathyrsuﬁfvabéﬁ?3éérﬁﬁﬁ&éﬁGéSha&PGﬁﬁZQQﬁ US5601452,

[ In orbln ubst.rat e _even by. -
@%ﬁ nggﬁthégk %§?%h|ng %%ﬁ@ pr&%@%¥|es r§;%ﬁfﬁ specific
@Q@@é@ﬂ&&ﬁ&aﬁ@$@é@%aQﬁi@GﬁﬁSEleﬁuﬁhaasrabsorblngartlcles
wat er - absorpthgggpe , centrlfu%e retention capacity,

SHS6r beRcy? aght %k, SHEr §9Fen§FﬁpeHEVab|FP?91flc

eehyble tont ent s@@@ﬁaet beh §mekZ @ondkhiteugh shased on
whi ch water-absorbing resins or water absorbing

agents have been 5 devel oped and used. Brief
Description of DraMiky oF THE INVENTION

Among water—absorbing resins or water absorbing agents
which have been developed based on many properties, as
described above, those fargeted to or with specifications
of these properties have also been produced, however, there
was a problem that they have not yet satisfactorily fulfilled
performance in practical use such as a paper diaper, and the
like, even if these properties are controlled.

Therefore, it is an object of the present invention to
provide‘a particulate water absorbing agent suitable to
practicaluseinthinabsorbihgsubstratewhereinpractically
sufficient performance has not yet attained in thin absorbing

substrate even by controlling or designing many properties
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Fig. 1 shows equi pnment used to neasure |iquid
perneation tinme under pressure. 10 Description of the

wenedsmoress Enbodi ment (s) Vol une of a wat er - abs8CDiIPZH05/006551

resin increases -after liquid absorption, and thus

whol e volunme of a thin absorbing substrate changes.

In a thin absorbing substrate, when this volune 15

change is not uniformor provides rugged formafter

i au Py : . . .
R A S
adwoybginsyhargetn$ t quimt sfsugwed gal osg e ituggddrshapety,
far on _t he_absorbi ng supst e hefqre .bein .
el sateh tEnE aREch EPr LR, ST B e ap wpicn
A ert-ads oirb ings raet heedr t et e v alisterkoifin B spRNd<C hlagkebeen
wat er absorbing agent after |iquid absorption

OfvedPEd ABFeUSREh 1 quid vol une absorbed, as a

reason for it. Then it has been found that when a
.particle water-absorbing agent conposed by water
BbrderfbDegcrépitd oas of Medaw imgnponent and i ncl udi ng 25
aggl ongrated, particles nd _havi Lr larly .
pul verided: “CRES TERRIFTT ES5art BPe-Sr Se, LhebPpFReation
pakel chelesi pees@iugter.i buti on and specific absorption
capacity, volune expansion of the water absorbing

agent coul d be suppressed to nearly vol une of
pRserbed i bnawird + nane jrevi-ded rh@weli mdd trwggedness  of

an absorbing substrate after |iquid absorption

pr act Vealumg @lhaamiiof 18 spatHing s»sbr bhegeasestafier 1iquid

gty {(ERegIas nhans! st LDl M, et

ahsogleisng Ageat thsseabsakbyngonthshsahggl eenatkds volume

particles, i qui ermeabi l ity under sure_is N
BRGROR CaniPh brobBcT AT Hsh e oahh TptBaat o Liquid
apereisnhave aligatf gund thabmrwheRbacp@ekiledbats a user
wat er absorbing agent is prepared b 5 aggloneratin

o etfiobeak C4Eild BlichPag et BRWWidHe Thainica hidgld £ Yoved
SR8 R YGL &6 sRAPEE Y rmtPb MR LSS WA P t r & e before
wat er’ absorbi ng agent can be reduced. Thi's fact neans
Pleang eheowaedr babtbe bilrepdiyery vfbsthmismesdnt the present
inyentlion bas, mone.. condusting propertiLs oy itheate water
prescrlged agg?onera i oh process,

absorbing agent after liquid absorption increased more than

liquid volume absorbed, as a reason for it. Then it has been
found that when a‘partiéle water—-absorbing agent composed
by water absorbing resin as a main component and including
agglomerated particles, and having irregularly pulverized
shape, specific particle size, specific particle size
distribution and specific absorption capacity, volume
expansion of the water absorbing agent could be suppressed
to nearly volume of absorbed ligquid, and provided lower
ruggednessofeﬂlabsorbingsubstrateafterliquidabsorption
practically on applying a thin absorbing substrate.

The present inventors have also found that when the water
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10 static electricity generated by friction of powder
of the water absorbing agent can reduce, thereby

weuppresssng the powder scattering caused by BCatiPmo05/006551

electricity. Therefore, troubl-es can be suppressed in
preparation of a thin absorbing substrate, because

the particle water absorbing agent of the 15 present

i nvention has superior handling property. A

RBELLBY hatR ML 85 s 8RS0k Pi P8 oagaRhsgdgndd articles,
Invention I's a particulate water absorbing agent

haviing penmesdulldrdyunpde wpregedrsispel Inii igpnt 1y improved.
particul ate water ,.absorhi Li.se in, .
Cormonnt S iR Pa OB eR sl P GETBR R E8 y Phae
wvBshn aoldaatthiech Iyt e rwsisé t nkbagrbphobyaeenzatiisonpedpated by
unsat urat ed nononer havi ng an, acjjacg %5% p and/or salts,
PHELEBRIasANE paPt | RUAPES wat ¥ Hbs g3&gelipter while

ﬁgﬂhehmma&gg;l@@@i@i@é WLt dasdher eiclumndebysthehity of
said particul ate water absorbing agent satisfies (i)

eovqier pbsprbdagerydrel dsel b rqduycasent Fhfggea¢lemeamisophat
' ( f ar ti I r:bi_n

SRR (T flnd MeerfLE) EHLBSIBlen AR Bp more

towducthan 3dpg/rgidd by thags ewediide drayd i alexr st Zen process,

D50), of _th articulate 3 t er ,absor bi agent
BEPRyC RLERETTanGH G588 EE8 BB0HHE IaRdoF PPSEE of the
Q@&EECE§§OQEihgea@éhEi@Hhakédﬁ@é?rtﬁé§éb iﬁﬂp?ﬁ@@&%g% the

5 WO 2005/ 092955 PCT/ JP2005/ 006551 snal |l er than
paiaRd ertseminecatrad Ry eedgCitr ichEY -r ahgerefore,

0o . . of _
R
pubstreted shapesofthichparbiplteserntesr abentrbangiagent of the

met hod, f or r%du'ct 'bon of a_part ':hcul ﬁt.e wat er a?sor bi ng
ROERE hav g T PBg P& PYPRELTEr PE8G ¢REpB T ORREEN -

parti gulpaire i WAlAle abstEbi Agsagenhgcagphitses ashd pPphéfent
conmponent a surface  crosslinked water-abhsorbing resin,
SBVENEEA DY ScrosREFRkTHY2ED pBiCFre drtdRDpragapt having

in s R e Ay i R
absorbing agent comprises as a main component a surface
crosslinked water-absorbing resin obtained by crosslinking
polymerization of an unsaturated monomer having an acid group
and/or salts thereof, said particulate water absorbing agent
contains agglomerated pérticles therein, and further said
particulate water absorbing agent satisfies (i) to (iii)
described below:

(i) centrifuge retention capacity (CRC) of the
particulate water absorbing agent in a physiological saline
solution being not lower than 32 g/g;

(ii) mass median particle.size (D50) of the particulate
water absorbing agent being'in the range of 200 to 400 um;

and

(1ii) particles of the particulate water absorbing agent
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steps, and said particul ate water absorbing agent
contains agglonerated particles therein, which nethod

woaomsrwzisng: a step of crosslinking pol ymeri zaPCoaPmns5/006551

an aqueous 15 :solution of an unsaturated nonomer
containing a non-neutralized acrylic acid and/or

salts thereof in the presence of a crosslinking

agent; a step of further surface crosslinking of a
W-8I1-a0 8 8RBI OO @R IdhPAbLI $he1 DOE aiad 18Y) Lh®eing in the
pol ymeri zation 20 and said water absorbing resin
Fandeciof o itst ity [y wed9hG-ii) described bel ow (i)
centrifu ent {.on acity ( ) the: . :
mater}%bggFéﬁﬁgnéggiﬁgggggrg¥2 ?ﬁ;étgﬁygggf%kﬁ%%ﬁte water
sdlsompimngplageron weiingi motghbawety t pahv@2i gég, sRapéi bf the
nmass di.an rticle size (D50) of the
ﬁHF§¥g§b§6Pﬁ$%ﬁ‘Fb§Fh particle being in the range of

150 t @ mé8Ro@Morapdodiittioh be yphet-iabsarki Ngr&LabBorbing
particles smaller than 600 pmand not smaller than

BSE BB PG Lt v ardigeu bre vbzede hpper 00% @y pagitghulate

At A §}{Dﬁ8r8£n?lgagté}18{ ceﬂggpgﬁgg&;g%#ﬁ AWl aht@ﬁgegr Qurface

after e sur ce cros eat |

pardsisdliescachivhé e r—ab soVWD1i RG0B¢ H912 985: PCTEd PROGTHE66558king
nahptainianmate% cont ent therﬁof at 1 to 10% by "
WS TafE UL RSy YRR O t T AGOBRPETE Y 57 g 81y acid group
Bifdgeirs safl tshehé pventdran A rkheaCe s EndMdrid Bulverizing
particul ate water absorbing agent wth irregularly .
FHePsri 284 SRafePdrtimelpiesEnter RRERLIIMY agent contains

RIAnfedla t43f 25-18 i (aR3Qh NG rSUS T l&gﬁnpél% :
thi'n digber, unpl easant feeﬁ]ng ca%ﬁieefggﬁﬁe sing
becauge sdrerabsordiegs 1 sbing apel yesr f zat toggednessaqueous
iLr tivecof |jqui rption, Further, .due.to
ﬁ%ﬁﬁﬁﬂgghidggerﬁ%gbiPgﬁéggﬁg%%ﬁighm%%%%?ﬁticﬁg%ﬁﬁﬁﬁfﬁ% a
tofoe ~neterr ad i verdb iangy vdgentagcileakndfor Reales theless, in the

and due toglnprove nt .aqf surf?%$ dryness of thin
EFEGDIGrg Cdr & GHESS P@FT0f sweatiness or rash

on skian aftep USeF calrbBekedugedace crosslinking of a
water—absorbingresinparticleobtainedbythepolymerization
and said water absorbing resin particle satisfying (i) to
(iii) described below: l

(1) centrifuge retention capacity (CRC) of the
water-absorbing resin pérticle in a physiological saline
solution being not lower than 32 g/g,

(ii) mass median particle size (D50) of the
water-absorbing resin particle being in the range of 150 to
380 um, and

(1ii) the water-absorbing resin particles smaller than
600 pm and not smaller than 150 pym being in the range of 92
to 100% by weight; and ‘

a step of further adding aqueous liquid thereto after

the surface crosslinkingandheatingthe resinparticleswhile
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15 Furthernore, due to little electrostatic charge of
a particulate water absorbing agent, handling in

wonrodwordssn  of a thin absorbing substrate i s POPUR2068006551

In addition to these advantages,:- by limting nmass

median particle size of a particul ate water absorbing
agent within 20 specific range and by limting ratio
of particles snmaller than 600 pm and not snaller than

329 nR; Wity wg%eﬁ%éheeﬁ@%m&@@ﬂ gl soditﬁ%?ﬁeight and

di stributi on becones nono-di spersed and

Gamdhagtre sonitirolld igiaz easegrdgatsiilge.. As a result,

pul sation of periodical change in powder f'eed anmount
is 25 suppressed. This has effect of quality

Sifdkicltisz atfi aheofInfvlinticabsorbi ng article produced and
easy honngeneous mxing wth  hydrophilic fibers such

as cr dSh@d°ReeanEEI Pt tBEsPREhboHT AERIR R FRELkdes Rgent

ket +98g30- Ray gl vl 8 Sq Weepef 8F ¢ present invention,
wat er - absorbing. resin and a partlculagg wat er

absprathycayere of 2 Kdrigy ebearbingenthsiirattmducsass iobhin

it ' xpl ai e - In.the - 7 WO .
S0 Gest R e S ps ot Butenr e hfduer netura ThobrReping
fsaldsawiangs hae vabwesropjadmess by i vreidpeds idescritbeliquid
in Exanples shown |ater:, (i) centrifuge retention
é??ﬁaemoecm_) F‘i‘ﬁt}éebhy%li‘%l"d{;ihd&h daide BErEeASA 1ty and
tiiigh BB8SrPRIbANSPREL IS @Y 48tEPS M sofbihd RRIAENNAYK or
of 5 wei ght of particles smaller than 600 pm-and not
SeaMeér 18hamssisengndugi Ep appsppeneyptagii Avrfpresduyress

%% ‘E!'h?n l%%%(a\(/f)%%g%;r grtggﬁ)asi()][bean 1?1'(: %Qi §x9+ érﬂll%.ﬁgr%)r rash

sol ution, cent age par es snall e
P50 s i p luegar ickhnibe stealndadd devi ation, (vii)

vortex, absorption speed, vii'% fiuigit 10.after
0! st §PE CRBEBPBRr oo 1) LiGGHBaBhEFAFPE AP LabBarae of a
pRditddulpaet walktershpeckyingpagtnandhhnal eageihapkod@Etion
mass nedi an. particle size by aggloneration, (x) bulk
@énsi 3187 2RELTRANGr SULSEP&Ced SSWBPIPNG YN a |
physi @hogigad i SRkbnen Sl HEVARtabXk) by I GMk €1 RETIRAL hOR: an
tinme under pressure, (Xxii) water content 15 and (xiiil)
Poltre leesiseiof pypetrtacudnse wbisor sbmpryers agefit)within
‘e%&'f?%.s%ﬂﬁgg ah8>bY AiWRLEhy2RSRLD BY LE3LDOLst Bfatter
present i nverti on neans
than 600 pym and not smaller than 150 ym within specific range,
particle diameter distribution becomes mono-dispersed and
thus generates little size segregation. As a result,
pulsation of periodical change in powder feed amount is
suppressed. This haseffect of quality stabilization of thin
absorbing article produced and easy homogeneous mixing with

hydrophilic fibers such as crushed wood pulp.

Best embodiments to practice the Invention
Raw materials used for the water-absorbing resin and
a particulate water absorbing agent of the present invention

and reaction conditions will be explained below. In the
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a crosslinked polynmer which can form hydrogel and is
water 20 swelling and non-dissolving in water, for

wexensphmsswat er swel i ng i ndi cates one absor bi RGTURZ0g®006551

quantity of water .in ion exchanged water, such as
essentially 5 tinmes or nore own weight and preferably
50 to 1000 tinmes. Non-dissolving in water neans that
sol ubl e content (extractable content) 25 neasured and

é%ggéﬁteQngﬁagﬁgﬁthQﬂgsg%ﬂéE%W4%§”Hﬂgnvi@ﬁééuﬁﬁ%%fhed by

ntent" i n Ssue | ower than O

.metgbdsaddsnonbhdghnrEKhmplS@@Shgwnel@herandlfuc@ﬂbrlfuge

referably not lo an 0%.by wejght a nat hi ghe
PRt A oA TERED Yo Lo 1L e D Sa) el o,
the) phesenhelNYANbA BRI clé0sakéal D50p) e(iiii/ESp@f:céﬂ’@age of

present invention, a water-absorbing resin obtained

916%394 |9€'|%itﬁdj1683 sSPDL 2005 R gEY PERIPITI5FNeE55F than
@Qbyﬁr'&%' AP SR b%%c@,néagghek ré@élgﬁsrathn@ak@bnemﬁl 9

acid group and/or salts thereof Is essentially used
aRd) pLefanpﬂy%ﬂoh&gMGaﬂ|spédrmompd@¢1@m,pdwyapeybentage of

e B BPcd nanbher 8 na J Conpbsec G SRy YITe Efaiasd

aadietisaltsvihereettes ssedrpthoy vpéed; abs@ib)ngluldlty
resin may be used as |long as it has crosslinked
BEESREG THI% AREPEPEIGRd (X )nd§ChBaS RAdti& OLBSSTSNagian

b§§tﬂc9@t§h9§db9ylﬁ§9§§|éﬁg'QHCE@@S&'QQtT@th flass median
crossl i nki ng agent fter po yrrer| zation of an

pﬂsawﬁatwqbym@memqm g lawnllacied sgitoupt aed/ @fter
SREhPaLRE SR A g L SROPL AT AT SRHRLEEn,

abqa&bjpgrmg&niomrtimﬁ1pﬂﬂaemtesmmmﬁ|QRlus aatdb content
Iatlng i made o bsor bj reS| as a
I a4 R B, EeShebi ke e R s Frhr c-SagthiRe oent.
liquid is not limted to water but al so includes

wat er contalnlng substance without especially
linitdd) shicrebarwrbserbHdosesExcrement, waste

i qui g, e d silwoﬂslﬁé 63814 68 tife ?fgég& %v\é@k%nqngans

20 organic solvents or inorganic solvents, rain water
androaatényedupal yee erwh prlefamalflormuhiydegogred and is water

B%E&EEHBaEB% non-dissolving in water, for example, water
swelling indicates one absorbing large quantity of water in
ion exchanged water, such as essentially 5 times or more own
weight and preferably 50 to 1000 times. Non-dissolving in
water means that soluble content (extractable content)
measured and specified by a method for “Equilibrium
Extractable Content” in USReissued32649is not lower than 0%
by weight and not higher than 50% by weight and further
preferably not lower than 0% by weight and not higher than
30% by weight.

As a water-absorbing resin in the present invention,
to attain objectives of the present invention, a

water-absorbing resin obtained by crosslinking
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preferably human urine. In the present invention, the
wat er - absorbing resin may be used as it is as a water

wahewroozasy agent and additives or water nay beCT/JP2005/006551

cont ai ned optionally. 25 Content of a water-absorbing
resin in the water absorbing agent is 70 to 100% by
wei ght of the water absorbing agent, preferably 80 to
100% by wei ght and further preferably 90 to 100% by

%@igﬁériéét%fae&f HNGhs §ONPLREAFo M AR aining an acid
enerally water is used as a main or essentia
goapp et/ candal B8 thereiedr 1 agdiseinids ldases¢phedd preferably

d. A nethod { ' '.ab ' .
SRErHES T ze Bl Elahy o by PRl LACHE e FLa PG R A oy
bengmasikingamnpr aviaes1inlind»>20ah/ G82eFirated monomer

PCT/ JP2005/ 006551 satjisfyin roperti ment i oned
BHOVLY C@%%oﬁﬁcwgslg&&% Eaﬁ!%isnbh%%% fiscused.
g@gt Wwake rsbzehefiage uihaety ossbéakhBY 10hqa MMAtE has

orbing resin, surface crosslinking and further
heasBhinkpdt hecdgaerisadof skatietuws | @ndhai rittai Mgy e a

water content of th I ' i r :
HRLEFr ARAPE) gl BHES PRI R ROL It 68 Rl ch witn
3 ¢osSl Lalnibe aapplt edtePrpolpie ohzaet dwd £l anAumed todated
for a particle water absaqrbing agent, by ¢ sslknkin
B@P?ﬁ@FiEQPF@ﬁnépgaﬁnaaGégugrO%@ gBEGPFoﬁaggsaﬁ ereot.
unsat urat ed nononer containing non-neutralized acrylic

acid and/or salts thereof as a main conponent in the
preseride ob watebsEPIARP Y gt (WyEay apgorbent) and a

g%k??Eki%ﬂgmetﬁghu§BE9g0E0 specific particle size
istri

bution, surface crosslinking of thus obtained
wat er Aabsoebi algsoelsimg payentclies ths wirklsesgredhfreption is a

absorpti on capacity, d then agql oner.atin to adjust_.
BETEFOPE SPZ8tofEaring WIS MRTA Hlohg Wabras @ tain
eohbentndf dotabsdd Byueeughl i§yiaddinguadieliandd is not
classification the obtai ned aggl onerated particles.

PiBd e th ARG 22l 20 MHIW D2 B p &Y TEH& gt ‘rbsbance
Asaphkngsagent11nakudicRa, s§@Ps a&f u £ 9SS I1IR¥Ed)Jexcrement,
pol yneri zation of  an aqueous sol ution of specific

vestent tatidn hofmiagh tuhoat sikeamrd ImsoreRrigbRtaiaf Hgter and

oGR8 A AR A6EY 6 38hd A% JAILLCOMPRARR! S/dter and
underground water, preferably wurine and particularly
preferably human urine. In the present invention, the
water—-absorbing resin maS/ be used as it is as a water absorbing
agent and additives or water may be contained optionally.
Content of a water-absorbing resin in the water absorbing
agent is 70 to 100% by weight of the water absorbing agent,
preferably 80 to 100% by weight and further preferably 90
to 100% by weight. As other minor components contained,
generally water is used as a main or essential component and
further additives described later are used.

A method for preparing the water absorbing agent of the

present invention has no limitation as long as it can provide
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presence of a crosslinking agent, neutralization,
drying, 25 pulverizing, adj usting to specific

weanisierasssi ze distribution, surface-crossli NRCIGPL00E606551

obt ai ned wat er-absorbing resin particles with

speci fic absorption capacity, and then agglonerating
to adjust particle size by heating while maintaining
wat er content of 1 to 10% by addi ng water and 30

%la%si%' Xh@%fcﬂ:ﬁer@ﬁ@é H@Ht@@ﬂé&%@%ed ﬂﬁlrett'h%ldesfor example
Production nmethod 3: A nethod for a particle wat er

Slysorbiifgoagény bypecbEsti rkd g Pl ym;mezablecfpr@f anrface

%%%%%ﬂink&?gc%@g%gl5l0§$§%§%§§% %P%905 (§;crossllnk1ng

[0t on of “an” unsat ur fer -cént ai ni ng
mmdfumﬂheﬂheadlnganythéammuiymmdtbWasatn&ﬁuhemamﬁtaSnlng
mai n coggonents in the gresence of a cro§§%|nk|n

HGERE, dPYFRET gl vEPFzi AGTTAER] (ST YO Spediig,  more

Rfldi¢liea3nze dhalbEbuhd ofh1 Rowitd ¥R m@tmds 1 to
thus obtai ned wat er - absorbing resin particles wt

Speeinf be abpdibency, and then aggl onerating to adjust

arti gl | whij int
Pont enr SaReR Tl diSAITYL M, RelRED B W0 W Elcre vater
abassbiiyignggent h®yobt as sein aigd pralyatead Zzaritancb€sn aqueous
wh a chel ati i s added, at one or re. .
B R B R RE T AT BT St R PoBr he P ESLized
Al NG cPRE VAR 2 @RItE thePEbLrad Rema PRl IS dZd QR the

and before surface crosslinking, (iii) during surface
PEESSICRkPAgE CEOPSduRkagJaggrbier 4EYORT ANSr BULESFHAING,
QQQQ1%%r Bhg @@H%Eg PQQEEETQ gggtdQEtr%guE Sn surface
sent nventton an urther t e water absor
ag@ﬁﬁlloklnb@ﬁﬁmﬁenbtammedMaM$nmabaaqHumgmﬁbimpamtlcles

entl a unsat ur at
R AR rorb b P e E et SR nELa or g Longrat ing
t@sbﬁjﬁbﬁrﬁaﬁﬂiéfé $eye hey akbrtdviated 18 fiphyitasnadng water
nononer), _acrylic acid and/or salt thereof is
ﬁP@F@P&tﬂfyl G@éldJ HRY yedghh P afponenetemnd aégsihfipation

¥Hed gkanecar ayg1earRLRa4 9B rWithesot her nononers to
obtain a wat er-absorbing resin. Such other nononers

i ncl u@scdastiquededhed drBprebhedudoat i dpait Pgle water
TRAATES g“‘?haagn‘ém h%ﬁ&ihg‘ingc' d E@Ee' Cg%”hyg%ggnnkmg

mal ei ¢ umari ¢ acl roton acl i tacon
acllgmerization of an aqueous solution of specific

concentration of an unsaturated monomer containing

non-neutralized acrylic acid as main components in the

presence of a crosslinking agent, neutralization, drying,
pulverizing, adjustingtospecificparticlesizedistribution,
surface-crosslinking thus obtained water-absorbing resin
particles with specific absorption capacity, and then
agglomerating to adjust particle size by heating while
maintaining water content of 1 to 10% by adding water and
classifying the obtained agélomerated particles.
Production method 3: A method for a particle water

absorbing agent by crosslinking polymerization of an aqueous

- 10 -
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vi nyl sul fonic acid, 2-(meth)acrylam de-2-nethyl propane
sul fonic acid, (nmeth)acryl oxyal kane sul fonic acid and
wobteos/atdsal i metal salt, ammonium salt, PCT/JP2005/006551
N-vi nyl - 2-pyrrol-i done, 30 N-vinylacetanide,
(nmetti)acrylam de, N-isopropyl (meth)acrylam de,
N, N- di net hyl (et h) acryl am de, 2-hydroxyethyl (neth)
WO

acrylate nmet hoxypol yet hyl enegl ycol - 11
?é‘:@ﬁ%%%f’a \Q(éa?@@@&@é@%ﬁéﬂaer(d&{ﬂ“a)ﬁﬁr £+neutralized
yet hyl eneg net h) acryl at e i sobutyl ene,

hanyyuc(mi@)mmrats@ltét gheThef amyndial gsswpongndme iorthe
in conbination of t S. n _hono
BERGR CRar moPy (18 a0 00 129 -Are. (R RiTHdrizing,

cPylG¢%acid
gafhisBahiyon,td 0 apeatifiiabj geditvisslefl tHeepresestribution,

i nventi on, u3|n% rati o of the .nonomer other than
{.L

AUFFRPE-GEPESL4RILBY tRYSpROEiARd, P % 3P /%%‘SPW eresin
pﬁ§€_dac§2@st i 8h %&%1@fa%ﬂﬂér&oy aghd 8AdnsaggSomerating

ereof, nmore preferably 0 to 10% nol e and™ " nost
ppeaé:rj abtyp@rtncs%swzmm he@@lVWew aﬂ;eumanuaanédg water

gﬁ@? qgg}ﬁs (ﬁgpgd¥§§#ﬁggyogg Lt a% Sa?%%?Slfylng

ah&abnomam@ﬁt fa g ioale radletds pmct:mmmu whesd 118, a | chelewing

of performance, industrial avallabll d saf y of
a9e&t &7 25KiS5Y BE (RYPS 8Li P ThtAHEYS §8ﬁ1?§ﬁ?§aﬁ‘§“ ﬁ?& group

Pehassiuyly Sali)s @ueipy ef)@ﬂ.?ﬁé@lzé@léﬂsat yrigt effter the
nonomer containing an acid group such as acryllc aci d

belpmefrératipn bafpredu aqeh@r%iéshlgkéuguﬁ% eduring

gtrggg &%sgﬁqn&ﬂpggdég@yg a%gg@t' Y1 okl 0 e

roup 1S usua , preferably
30 tOAgﬁ%bﬁwcmmbe madhnﬁréoprEherabtyr4@bsor6®ﬁ@bygent of

le. 20 Neutralization of t i.d
PP r B SRanE P b a0 SBF AP B Lo Al AEE T RdRgrerent
oF HBY¥.pbeseet fuivad @t eire ekpakbined Bepoliysefuastially.
shown in the production nmethod 2 or they nmay be used

in conmbination. 25 (4) An internal crosslinking agent

A wat gk ab§9r€h§9t5§§{@duﬁggoﬁ@rthe present invention
is a crosslln ed polymer and crosslinked structure ma

be fasned assseliated owyldutkedompes Nig hovetesragsarbing
Cr?stlng le(lggl%)rsel%ff?ﬁn?rﬂe b%r §598§£5958ds£1¥£fyvﬂ51 I?:l monomer) ,
acrylic acid and/or salt thereof is preferably used as a main
component, and they may be used alone or in combination with
other monomers to obtain éwater—absorbing resin. Such other
monomers include, an aqueous or hydrophobic unsaturated
monomer such as methacrylic acid, maleic anhydride, maleic
acid, fumaric acid, crotonic acid, itaconic acid,
vinylsulfonic acid, 2-(meth)acrylamide-2-methylpropane
sulfonic acid, (meth)acryloxyalkane sulfonic acid and its
alkali metal salt, ammonium salt, N-vinyl-2-pyrrolidone,
N-vinylacetamide, (meth)acrylamide, N-isopropyl
(meth)acrylamide, N,N-dimethyl (meth)acrylamide,
2-hydroxyethyl (meth)acrylate, methoxypolyethyleneglycol

- 11 -



30 such as so to speak a crosslinkabl e nononer may be,

used. In view of property, it is preferable to
woapslogrssi ze or react an internal crosslinki RGTABENG/006551

having not less-than 2 12 WD 2005/092955

PCT/ JP2005/ 006551 pol yneri zabl e unsaturated groups or

not |less than 2 reactable ,groups* in a nolecule. ‘A

mater ~absorbing agent beconmes insoluble to water due

R 08) 10 1 £LO5S ngﬁgr\{g‘e é,ﬁeaegﬁeggu fic QAR &S Plate,

Cros agents 5 include,
Eﬂmﬂi‘ﬁlem@NlmW| )Hamtltaor witani déhey may be used

) et hyl ene co] . di (net acr I y) ,

I%ﬁeﬁ? %%@b%? %h%?h?F Q% ¥ I%]?rlma %%rolpropane
tri (nﬁﬂi&i andndes otthyeethag acmr;(mact )der balles) are used
glycerine  acrylate nethacryl ate, eth%Iene oxi de

AogPmbéaatéony itred kR &R ﬁPdﬁ&ﬁéV@Fﬁ% ﬁyééﬁﬁrl&tjél‘f@ntionr
&gfﬁgefa'ﬁm 4ol hlet F‘n%&l%(ﬁéﬁi BraekyLRLS. a&fﬂ(@i&yécm (salts)

cyanurate, tria i socyanurate, trial phosphat e,
i$@Mdﬁﬂﬁ@MMﬁﬁ13xﬁw%@nﬂmﬁy@bbyedxyatméﬁéamountofacryllc

%g{gﬁli%}%f%llgg g{;g%%{;ﬁyl ;: Srléadflera&)g?’ 0 t% it ] %Iy mole and

ﬁ@é&eéféf@ﬁﬁﬁlyco|topbepbyemegéycol gl yceri ne,
pentaerythritol, ethylenedi am ne, | ene carbonate
pr opyVede %%r%%%%?%ra%%@y%?%Vm%ﬁe?%??%;nhﬁ?c?%y§01 group

{ pethact ¥hafemest Csaf@§%ﬁek@5§rﬂﬁillﬁf&§§kéﬂf me¢al salts,
agents may be used alone 20 or in a mxture of two or

abkelknadsartlk mepabpsibte. amfezemonfgeredlts, in view of
SLEBSHLRKLOS A08AS, IR e, AR A% & vOLE LOEGryA of a

_ sySt emor I'n portion wse east “one
¥hodr- @bs@ﬁblh@SBestharbkﬁzalGlrmis, afodimtresnaks and pota581um

crosslinkin s are used, i nS|derat|on of

P AT B oiet Ree 5P SIS GRS ABSOTBEnSPESTRIEP 20
acvat gtoapsenbhngs agery1ienatiy iohpedfeehbly nsutralized
preferable to use essentially a conmpound having not

pegde wahd BreUpoty e eHbPEoPe k¥ AT BE 89 9 Ptipsa L Fation
pOLY ARy Long g%'u@gl saHQHQilQE otReB60 4 BYRINRA, preferably

crosslinking agents'is 30 preferably in the range of
80002 PE6%2¥ybyoiel endaged eoprafe ramyatddr died honayrarole.

eu%ra :ngt&gg olfllt:ﬁer g%lldcgrroosuspl Iltlgl§§ Ilo%gperformed in an aqueous

solution containing a monomer or may be performed after
obtaining a polymer as shown in the production method 2 or

they may be used in combination.

(4) An internal crosslinking agent

A water-absorbing resin used in the present invention
is a crosslinked polymer and crosslinked structure may be
formed as self-crosslinked type without using a crosslinkable
monomer or crosslinked-type with internal crosslinking agent
such as so to speak a crosslinkable monomer may be used. In
view of property, it is preferable to copolymerize or react

an internal crosslinking agent having not less than 2

- 12 -
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agents), nore preferably 0.005 to 0.50 by nol e,

further - 13 WD 2005/092955 PCT/ JP2005/ 006551
wonefsewzissy 0. 01 to 0.2% by nole and parti cul aPCy/JP2005/006551

preferably 0.03 to 0.15% by nole. The using anounts

of the internal crosslinking agents less than 0. 001%

by nole and over 2%by nole may not provide

sufficient absorption properties. 5 Wen crosslinked

pl%%(&aﬁ%wz%bil% &5@5}3&%@% 'éﬁ% ge &r neel Né’@él tB¥nUsiredcthBle

rnal “crosslTnki nt, the interna
qoessl ki agmadentuleay e wdded BHseHEAG | LBy sbergemes

befaqre, uring or after pol. i iQn :qf, t ,
el gutne LA o AL o1, RELMEY SALION Gl dopEr
hglt@@éﬁ?ﬂMﬁﬁﬁéﬁﬁﬁé@bﬂﬁ%@stﬁnm@meydnms$I&nkﬁn@agents
Jononer to obtain ~a water-absorbing, resi din_th
b LR R R T L AL
gg?éﬁéﬁﬂ{]§Q§%H3§XBptaSS|un]15 per sul f abe,(m@WAyRicHAlate,

sulfate, I"um persul fate, potassium peracetate,
qadi W negrvdceteat lercpod 2 §8¢ Ui 2 pEY Eak poRaiaetiydiodgprorane
er carbqonat e,. tert-hutyl .hydr de, ro ;-
1%% %t}atg‘&a.%y.z'l.a_taez,o (%_r&%%zd it%gg(ﬁn%)égﬁ g)crﬁ%&e ,g%riycerlne
£h hydrachi opicd@acet/t atephot opohyhenézat imnideni ti atodgied

such 20 as 2-hydroxy-2-nethyl - 1- phenyl propane- 1-one,.
RS I DEARANR  oft S GHel i AR on PRITTESR e oL

ﬂ'oé‘coe’a'{ ﬁ%ﬁf)a@ﬂﬂe&ﬁé’,’ 041901140 2% byam®tgre pref erdbiiyyl
0.01 to 0.12%by nol e (based on total nononers). Wen
Timny&nuqﬁhﬁmount tgfiglHerl pol whesSeia@teon i nittildldy jagine,
S, t 0019 , r ' [ 42 .
L
@[Q:,eyfrpr! ZfltiardIni t iditgirydisiyver é2%ey noleghyleneglycol,
pol yneri zati on control becones difficult and t ;
BRI e GG (0 A pol s DA FETHod | n ChY ot ine:
ﬁ%ﬁ%ﬁ%ﬁ¥ﬁﬂﬂﬁﬁﬁlpn,ebH&Keﬁ@B&ﬁﬁihéati@mhqﬂene carbonate,

preci pitation polynerization may be carried out, .
povevkene - IQRTREDFD5/ 09 2WES P AR 6551 ILYcLidyl

(meth)acrylate, etc.

These internal crosslinkiﬁg agents may be used alone
or in a mixture of two or more kinds, as appropriate. These
internal crosslinking agents may be added as a whole into
a reaction system or in portion wise. When at least one kind
or not less than 2 kinds~of internal crosslinking agents are
used, in consideration of absorption properties of a
water-absorbing resin or a water absorbing agent finally
obtained,itispreferabletouseessentiallyacompoundhaving
not less than two polymerizable - unsaturated groups, in
polymerization.

Using amount of these internal crosslinking agents is
preferably in the range of 0.001 to 2% by mole based on the
unsaturated monomer (excluding the internal crosslinking

agents), more preferably 0.005 to 0.5% by mole, further

- 13 -
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in view of property, aqueous solution polynerization
or reversed phase suspension polynerization carried

wouabosio29saqueous sol ution of the nmononer is preCegpi®006551

Mononmer concentration in the aqueous sol ution
(hereinafter referred 5 to as a_nononmer aqueous

sol ution) , when an aqueous solution of the nononer
is prepared, is determ ned by tenperature of the

??%?gg§?§9|@tGPQK9@ @Eeb?QH9ﬂ§%n@pﬂaﬁgﬁcﬁi@%@&a%£¥ferably

however, prefefably 10 to 70% by wel
PubBhep prébeér bl polzo tbhﬁoasbwgm@m@%mtsV%éntQQUEQUsrnal

sol uti onnerl at Le ' a _sol vent
eonEr e Rh e e ER L o e gE Ry e BaRP ¥RY 5% by
molkenbyt ype psedibe eofsirathenabsorptioaspeocpalrtyes.
limted. Crashing nmay be carried oqut after

poIyn@PPEaﬁF&ﬁS#¥nkﬁ%e§§5P9tupﬁl9ﬁ%r%95¥?6ﬂcﬁg inside a
g %nate @:gng@ﬁeaq{tye@{alz@fb@gh&mgb@battorthefmnternal

energy ray such ray, ectron beam or
vrpaﬁlmaﬂf-lbe a.@@mt othebetddded e poteamrimsiysien before,
i,nitiator as coubination, t
95ry nglfht?%Eerlﬁ ?VEFgﬁzaﬁopgneﬁ?za Rokgﬁﬁéra:%r%fter
deperdsieattype of the polynerization initiator used,
however, is preferably in the 20 range of 15 to 130C
and nore preferably in the range of 20 to 120C.

Rever sg¢ phas Slgx%i‘ﬂ?étZé‘ﬁ'QHltf'a@oHEt hod for
pol yneri zation by suspendi ng a nononmer aqueous

sol ut RAornid iaf d1yds op holricd yoragairiad isel QlepmongRgr to obtain

I

SOIu@dﬂ@aﬂﬂqﬂymanﬂﬂaﬂmmn$5ﬁmﬂnﬂdtntfc5uch as potassium

Eo&ynﬁrl%atlon of a, npnoner agﬁegus sol uf.i on vvithou_ILf N

§ERYL LA TG s peFERAY-EoI vBRESUahAlEs cr iSRS Wby Persuliate,

B@E@é@ﬁﬂheua$§§§ggﬂateUS4&%Q%Q&1 Up4286083;tc)S4983638sium -
S4985518 S5124416, 30 US5250640, U85264495

USE £A5D062 tES53BUBUBPEEPBROBEES, TEPFuRBEe, hydroperoxide,
'ﬁﬁ;@%ﬁ%ﬁ%ﬁ e5EroMPROITET S 01> /RO MBI ¢ éaidn&rﬁlddﬂﬂdﬁgrfé?

ied Tn these polymerization nethods are -
\ﬁ@h&@%/cm@%@epcwam@@&t@mme@mwpllmémaé oFg such

%Egsgres ﬂ%%%tygﬂt l f‘&ﬁter1893859é”9 5§éln Qf th881ng
amountofthepolymerlzatlon1n1t1atorls,1nv1ewofproperty,
0.001 to 2% by mole, preferably 0.01 to 0.12% by mole (based
on total monomers). | When the wusing amount of the
polymerization initiator is less than 0.001% by mole,
unreacted residual monomers increase, while, the amount of
the polymerization initiator is over 2% by mole,
polymerization control becomes difficult and thus not

preferable.
(6) A polymerization method

In the present invention, bulk polymerization or

precipitation polymerization may be carried out, however,

- 14 -
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as descri bed above, neutralization degree of acid
groups of generally 20 to 100% by nole, but in a

woabosrmezdszat i on process 5 O an unsaturated NMOROMAP2005/006551

t he unsaturated-nononer may be polynerized as
not-neutralized state and neutralized after

pol yneri zati on, or polynerization may be carried out
using the unsaturated nononer neutralized in advance.

I Lj . hgo : r
siher eLor 8¢ %g%%%%%ﬁg&%ﬁb@@%@ﬁu\@{oﬁ 8 mg}&aw%at%n o

Hononer I n r agqueous solution may be in
eayersyepnds® bospedtioby nwmlEeFRigi athesarrigdt Rt 1n

product i on. net hod rot uct. i ’ 3 :
@ﬁ?%ﬁa%%h??b??zgii%#ﬁiﬁ%ﬁéﬁ%ga%%O%Qeg%%g%qe' "Honomer
B9 yeved 1 i 1O A nCBRe ke earud @6 latt ons i ngré hea fioapnerferred
aqueous solution with neutralization degree of 30 t%.
HOGH By FBPEST R BT LA 10 Y95, B HBHED S ot o
bf Egh? ABLYmaR 5.? }?J_sé)/%azpé/dﬁq!sedelﬂ%%hﬁ_ﬁ'eidz_@ﬂ/i ©fmperature of

enbodi ments include to initiate polynmerization usin
tiheagoseone solaltized uhbanenared anshopkesperdrldudd mpy-ed,

tralizali ; . | ! o

Borstan etnerabtrid el bl B e E R R g an 1y

%ﬂ~%ﬁeﬂﬂy@@fﬁeﬁ@htgetwh?nea?ﬁwmmﬁ 5T¢htimeﬁﬂk%mén¢zifion
rther inthe nmidst o i zation, a ic

b? SATIRS Gl yﬁe?rc?]z‘é%mbﬁ%g@%tnﬁéaﬂn‘%%&%? ated aﬁﬁﬁéﬁ%rused'

peutralized finahlyo1vand tiise neskd ali zaddiomlegsieeis not

means value at the start of =~ polynerization, 25 On the
esheciabhyl, 1doitedspedicasivathodayoeacpgrried out after

ol ynerization, I neutralization nmay be
gﬂ% %ﬁ}za3h§$éi%Et%§$§%%$%%0traIized unsat ur at ed
nmononeslgnathrat hgn ds adiakigrdupsing pauet ipulargrization
non-neutralized acrylic acid as _amai.n _conponent |
EBEGHEFPE odit POl O by REGYr AR ZATTi0R 30 Tof = he' 28 "
BEQMPor {hirSyCad espONdsed Ootherproducttiien wel ywoski 2ation
That is, the production nethod 2 of the present . .
inveheten ad dtalmathéd FHROLRRSEPH Mkitiy RS Zatidn-on
of 1 8PLLEI € ps1 NR@%EQI%]?@?étE@/d%%@&OQ%é of the

concentrati on t he unsat ur at ed mononer aqueous .
polyneohzat Wbt hinidri-aten nakilz dtoversst i é saefef ekl yrapnthe

eSTBTER" s, et dopE TRETER-E o ALEREL| L MRs2BeRle oF 20
partpobe.size and further surface

Reversed phase polymerization is a method for
polymerization by suspending a monomer agqueous solution in
a hydrophobic organic solvent, and described, for example,
in US4093776, US4367323, US4446261, US4683274, US5244735,
etc. Aqueous solution polymerization is a method for
polymerization of a monomer aqueous solution without using
adispersingsolvent,anddescribed,forexample,inUS4625001,
US4873299,' US4286082, US4973632, US4985518, US512441le,
US5250640, US5264495, US5145906, US5380808, EP0811636,
EP0955086, EP0922717, etc. Monomers or polymerization

initiators exemplified in these polymerization methods are
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5 crosslinking of thus obtained water-absorbing resin

particles wth specific absorption capacity. In the
wonrodwordssn net hod 2, non-neutralized acryl i cPa@TB205006551

a mai n conponent- and after crosslinking

pol yneri zation using a non-neutralized acrylic acid

mononer in the range of preferably 30 to 100% by nol e,

10 nore preferably 90 to 100%y nole and particularly

Rriefe a1V caiQVHdy vl e rdntowed it itdie addi tion of

an alkali nmetal salt for post neutralization to
provi de VB&FEi aPsarRanp pesan ohdde yasenisdavantdon has,

2 i si €, Laveat :
30 g e g RO, 0 o
peingrelilyat P dre B RAdey ine les douas naa watlemeatistrthidrgprocess

of e_present invention, it _is possible to
3 A s s BOheliB s P8 WPERTHEGH SBbBGPEIRG may be
gloillyidey ized sEpest oficst AL LeN stHMHdREncWieR 1HBRY after
non-neutralized unsaturated nonomer is polynerized,
ESLYGSHIGAHI 08y 8 PAL¥RALLZBESSB| Nakikfy cagerdedeut using

t-@RASHE 9t B2 80N 1 drdnldIC E%g%?_al_a&gdgisﬁ Sl AR .onghfeﬁefore ,

resi stance to urine can be Inprov by i1 ncreas

sevsslilikagansi tdegrden ¢ehetheesesitumaset omnatderin the
S can _be.used with acr

ri I no [ cid, .
ﬁghﬁg%%sé§?§$uggé8uPFéogtW€¥ bﬁoﬁ?n@??zﬁBPgXHBEOﬁe%Q,1006
'.b'yrtrteﬂmaal amossg| ithkiseg a@Brﬁhéad_ﬁﬂcpﬁ_ &tiZﬁquﬁ%th?d kl or the

olyneri.zation initiators, additives, and the_ like are
PREL AT OBl £ B 3 154 RE RBHt et Y hHeppd BRBr{ 3gtion
GhlH pANEhdB)za tibrl bign BERAUGLILNWBLEH5 2 he monomer agqueous
concentration of a polynerizable nononer, when a

selLpEAen YigBegeut sahbratbepedearey ¢f MG ad, 1IRORebErmole,
' | agpoepnesad | -30% ight . and o
57 P erably 16 %60 4Bne Ry il A R Btk 50 w0 e
bgnperiat.ur deat rpdhyakd opatardo dfneatise disc Imntwones initiate

ution _is pref.erahbl as low as. 10 to 25C. - 17 WO
i PRI e L LS SRR RCHE LN P ey
dsedowednsyitialt 7€ Braelod o1 et mAdsReoensat whétefation;
mononer containing an acid group or in a polynmer _
5Bt BPhERCE 52 pridvi it T arsaduratiesl mopemglr paderalized in

kashHee @ kald apBlal At Odrde+ S0 U Nyl 048 5 h the
pot assi um 5 hydroxi de, Tithium hydroxide, etc.),

Bifati mef al pedvberaretipesedi ual tar bohat ghipbt assreviding
BB?%Q?QQE%ioStO%QHe Srtlgatlhgated monomer neutralized finally,
and the neutralization aegree means value at the start of
polymerization.

On the other haﬁd, so to speak a method for acid
polymerization, followed by neutralization may be adopted,
wherein the non-neutralized unsaturated monomer containing
an acid group, in particular, non-neutralized acrylic acid
as amain component is polymerized, followedbyneutralization
of the acid group.. This corrésponds to the production method

2. That is, the production method 2 of the present invention

is a method for crosslinking polymerization of specific
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vi ew of performance, industrial availability and

safety of a water-absorbing resin obtained, sodium
weabis®zassd potassium salts are preferabl e anoRQTAUPENG/006551

In the present .invention, 10 50-to 90% by nvol e,

preferably 60 to 80% by nole of acid groups in a

pol yner are converted to alkali netal salts by

neutralization reaction with an al kali netal conpound.

d fols]
é}leu.pa[to c%:tl@nc nstdaig]lﬁ nedrtyra I%&%ueous solution

ynerlza or s esse A met ho
xﬁfolth nb&—meunttrralmzz@tdl aarglia qmlcj/mr awmaim anm@bkletnrt in the

net al ound |n | udes, when
REGFECE BUE TEPRY Farkngafent %@ﬁ%%gx “%qlt'aff?&eﬁ?stlonr
@i&%ﬁﬁh@ft@nsﬁélﬁﬁfic”EIa@l:l@Q@’p@d&@ angl Fdgdethe Widrrace

ting a gel-like polyner obtained to small pieces
oroswt inlskeee L thas dsiinad eaBer rabrorREnsy epdreit ixg-es

v@%uﬂ%r@gl Eﬁ%l%eéb%%ef B ke %%&tggtg ﬂ%{w g?eaee{elon method

I'zat1 on eratur e wat er
2psivhbineg t rajeriedodct hel present s ianvent icompe3® and after

100C, f bly 6Q to.90C and | | ,
GOtk P TIREd 68 PRaE S RBOBRERTy CbF RGPS acTvlic

é@m%ﬁdm‘r J_LQl @aergaﬁgéeﬁ ?ﬁézséxtartem i30S€02500% by mole,
neutralization i ndex speC| neutralization

el pEesrrapdy Phureildieshy g6d6r1HoRAFH 16RARALY R ferably
| nventf?@olé Ded) LARA by Al aRBoNn |k LIP DIESANmetal

on,a ‘chain transfer agent may 30 be used in
pal iy fer past oreutBya lpiot et ratpoevide peetiedsahkaligfetal
an aql_u us chqin transfer agent .in addition ﬁ the
t

BRRatTF At d Fehoters THreh T ooel i Tyt ig Present

iﬁheﬂfl&@05hﬂﬂ2955w%EHnuﬁﬁﬁ&M£ﬁﬁﬁ&hsjhﬂqbﬁﬁﬂﬂéﬁIhy1thls
initiator, and when a water- absorbl re
BP WNPEHE 351 oR &t G0, Lfat 8P bR 6t MRt tag ﬁPrBanh%gent of

%&%ﬁﬂgseﬂwﬁ%hemonanl@ki%%ssng%bcscs o iW A dBBybing
absorbing ability and superior stability to urine can

@@b@b:@tﬁ@dtrl\/%e@htatmcgkcm abiliahgfand agpArips seddility
£Q G2 énakﬁﬁgltﬂglHgnaggﬁgkalQEeHhSnéggﬁfated1?onomer is

Cr oSslinki Nng agent can I'ncreased, as a resu
ﬁelgmeniaédpmsnes; stnancé ¢H ar iinéecanlberosplbvkingyagent

LISAERSS o 0831 R 0S8 o The, B0bouS: Sl e
tBVEM AO S ROt mpsReeldablyincrease in crosslink density.

In the present invention, other polymerizable monomers
can be used with acrylic.acid, if necessary. Specific other
polymerizable monomers, internal crosslinking agents, types
of polymerization initiators, additives, and the like are
the same as described in the content of the items (3), (4)
and (5). In the production method 2, concentration of a
polymerizable monomer, when a solvent is used, is not
especially limited, however, is as low as generally 5 to 30%
by weight and preferably 10 to 30% by weight and initiation
temperature of polymerization of aqueous monomer solution

is preferably as low as 10 to 25°C.
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10 limted as long as it dissolves in water or an

aqueous ethylenic unsaturated nononer and incl udes
woOhbwl92955 hi ol at es, secondary al cohol s, am neBCT/JP2005/006551

hypophosphites.(salts), etc. Specifically,

mer capt oet hanol , ner capt opr opanol, dodecyl nmercaptan,

t hi ogl ycol s, thiomalic acid, 3-nercaptopropionic acid,

15 i sopropanol, sodi um phosphite, potassium phosphite,

sodi vipophosphi t e ' L ¢ and-4ihel

used?ﬂé{na lolﬁlggaii %%F[‘%?m%g% %}s%g 2-@ (If) (I%lan 2 a{<l|mneidés aég%%%% g(fjr%up
fd aine he o teah mdienesedionitr iviiey e tdve defofmeetp, or in

phosphor ous conpounds, in. particular, hypophosphite, .
SRS P LIS Ui IRASBPHEs phitfd t20 %@(a@rle%%raé‘b yase

1 ddJai g 1aMRePd 1 ofydhik iduesud i ahdh yd £ 6:alsé £ oagersti um
epends on kind of the aqueous chain_transfer_agent

it exorftenlisbion hpdraxhdpofdc dquadksd lddnetabsarbonate
ovever, .d L0178 { On dota), etc. I

DHEHES cdhoha ot e P S P S0l e o5 ™
whisd v @ A peuto riess e, hand0s0@lsd byvablebpil dviydesd swfety of
effect of chai.n transfer ,agents. On.the _aqthe . .

3 e oisP R SARSIA P 905 OBVt el 81 HF G2eLE WALGR casstun
$91 48 £ PPEeBLabaRIa heME riEh &t abIThi the Ofird fien € antwieartyion,
and thus not preferable. The chain transfer a

en
PRyHoe A datimpy e i BERF &F ML Y 0ot AdiinBY f%l%&ée%%é groups
sol uti r I ' 0N Qr nt ally | e
ol BPLUBP SR MR, SRR | Bestbe oy
RETE 9P OOE D6 55da c € Bdn Dri/iImgaiThel ka bt she kb dopapgwad -

obt ai ped t he _above . pol rizati.gon th i

hydrdﬂ%d gﬁ?-|P%8 8F%§§%in%ggjuﬁglY%ér?gmhggﬁﬁg%rgeiafter
56 Ushess z4 i secessayenaid1fyr hker rdniiectd.5 Br yieigidds for
carried out generally at tenperature

:
pEREra b et et @bl 9L 190P2YBROC Hrid %rae{]?ﬁnﬁfég%tb% gpound

%chQ%gs as,HReath NenSBLE 4 b ABEERE # &1 obt Vi $ih¢ BNBvlvent,
epends on surface area and water content of a

poé ynerreiml aa dayepust ypeubhen iaf $& adkad it Bebpt fepmpound
e e e b
pateesabsaidt rigarest rthashtadrowtont ent, ofoklowed by further
ﬁ?&?ﬁéabﬁﬁébiSglreﬁighusgd ££E££§E or a meat chopper.
Neutralization temperature to obtain the water absorbing
agent of the present invention is 50 to 100°C, preferably
60 to 90°C and neut-ralizafion is preferably performed so that
homogeneity of not larger than 10 as represented by the first
neutralization index (specified by neutralization degree of

200 particles) described in claim 1 of US6187872.

(7) A chain transfer agent

In the present invention, ‘a chain transfer agent may
be used in polymerization. By polymerization in the presence
of an aqueous chain transfer agent in addition to the

unsaturated monomer, inner crosslinking agent and
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present invention is not especially limted, however,
it is selected so as to provide a particle exhibiting
wohmsdwrypseven 15 at room tenperature and powdeCTIPADE006551
with water content of nore preferably 0.2 to 30 % by
wei ght, further preferably 0. 3 to 15% by wei ght and
particularly preferably 0.5 to 10% by weight. Too
hi gh water content not only inpairs fluidity and thus

]gg{)lf \%ge:ré.r agcggou?é: gtlgl‘tl,t al §04MRKEs @Wa\@f—zagécﬂ%lq{g &esin

d Fesi I'mpossi bl e and may | ose
ﬂﬂﬁgbbtaiﬂedspﬁasédesepaatemabsnnh;mgsgenbuﬂibhepresent

Wat er content of r - absor bi. esin i pecifi;
M Oh SRaesb L Cats LR Bpb3pR0ag ki d ey
Jr?ciz'§upéﬁ%%urs%%bqﬂ iwej glt urli@seschn ]ﬂéyd)HSl’gaﬁﬁedSO(WHem the

ours a dryihg nmet hod used, various nethods
e he: rafopien, agent tiatusss] et CABRIRR Fontishing §mount

?{% al ngrgner %‘:‘tlo%@l:}?ly]%lglg;[ a?glifl’wd'ég} pBoin@idadiy] 3G a result

tce pressure rared ray drylng,
de 1o OVavee: sty ireg 1 sdehyer ucmnby:aazbetlmp@md hy igcrease

hydr ophqhi vent and hi.gh: d
[Lerontanes feganLe sobenty B LR UP AL LALRO voca
féP?%'l%EX‘ ikamibedin theape fdntinatatiahsior hongaesiimlly

he present invention obtained by the above 1
pimtied Rer anst #dds disSrdtvassFeURAPFP T 3N gguepps ethylenic

ur?sgasé ?gﬂg?émg%g\ég%%%f@ thimge@hlﬂaﬁ:@@g Sedridary

i'S”sui e treated as wder ~and i ncl udes
spheota) amﬁnbsouwpopid:sme:am%/ sphesl cate-firgcifically,

i rregul ar onerated part.i e, r str

BEFFEF G5 DR or MoT FPBYPAPPY BT ver satiane et cBan,
okt 8§ nedo by, 5 wnijunateid za@gdpr OBelﬁSraép’eopaqpeousc acid,
sol ution pol ynerj zati on reve%sed

FOPPREPRRALT (TP N USSR y Pl ity phatgpite, sodium

Hgé&%ﬁ&%? WMED ddheubanlbya e ltresiz el 18Rapee alsed, and one
? used, ot her particles, for exanple,

kphérocamotph¢$$ctb@nc%nkk%ﬁ?mﬁﬁl%ﬁ¢®dc%ﬁ®%|%Eﬁjgqqpp can
BE 355850 SRILENL £ 10507 PALLL ol bl bedid eabhabls, in

ape | 0/6 MEIght mor e
paeteeabhy %g@kmf%ﬂwsa\btg lﬂucéln@s ,§@|dt1|umj|1yg@q>@,ho sphite
pr ef er abl ¥ 9? to 1Q0% by weight. Particles with
PEReBHPAPFFPYuPFER zed shape obt ai ned via pul veri zi ng

procegsifghmAgsestimald ¥ghgousethain transfer agent depends
on kind of the aqueous chain transfer agent and concentration
of a monomer agqueous soiution, however, is 0.001 to 1% by
mole based on total monomers and preferably 0.005 to 0.3%
by mole. The using amount less than 0.001% by mole provides
no effect of chain transfer agents. On the other hand, the
using amount over 1% by mole increases water soluble contc?nt
and lowers stability on the contrary and thus not preferable.
The chain transfer agent may be addedby dissolving in a monomer
aqueous solution before polymerization or sequentially in

the midst of polymerization.
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15 (9) Pulverization, classification and particle size
control and absorption capacity A water-absorbing
woesisneesed i n the present invention s adj usPew/JrP2005/006551
preferably to. have specific particle size. 20
Generally, when it is tried to obtain particles with
mass nedi an particle size as snmaller as possible,
ratio of fine particles (for exanple, particles
Sna[lﬁ%%}gﬁgf 06 pm tend to increase, however, by

conbi of pul verizing nmethod and

¢l assiiie cattronsdeskedbedolginer, ehdafioethebwi tthe25 above

recovery of, fine water-absorhbi resin particles -
Rt ¥ie %Fb‘?‘?ld“‘?%@?‘ﬁs cont? owoglgiﬁeoé Ve lp]%ecicfridcssa‘hnked
P& fhé&t ewhdbanmRlSbe 620shedphifaiaass dar ) ghdyuetttherAiried.
pul'verizer used to obtain particles havin |rregularlg
puyied | Fed st st geecralldnwphgteBREFBF1ER range of 60

’PQJ f@é*d?rPﬁQf@Péﬁi | fOé“ £hac %@irﬁ@pe _tﬁ/r_éaferably 120

pul veri zi ng. process, 1ncludes those classified as a
sh 0 °oag haat ey inzdd umaremp enpaice r powdmry imd véme zbgpends

and hi gh speed rotatiqn type, powder. - 2 WO

S 0% bR B e AT OO0 SRE ERb Phe ) BaT S hoRad @ dryer
phyeridars tgpechagesocdsissid iodd dot ikabwater2cdftofit. In
"Powder Engi neering Handbook" (Edited by The

PBe cRTREFBR OFVFRWeR, ERgFFREF IR CT i PRYRRF ST OHGT dfy 119
%%gﬁaligﬁe§SﬁétgﬁyéﬂgoﬁEihSa§és9H? powder pul veri zing

ani sm among cutting, shearing, inpact and .
frictii@abenreoptefitrabl § waeeramesorbpagtiesiarused in the

ulverjzer wi.th cutting or e chani S JIRLN ¢ g
ﬁﬁ%ﬁ%fsﬁﬂ‘f%ﬂtﬁr%} erable. e?%ggﬁ%?%Y o%r; g{&fﬂ“gg&e evén - *°
thosetelasshbiwrdprovaded barat al borxt Mpiet iangl fauidalkly even
mll (roll rotation t E? havi n onpr.essi op _nmechani s
3 BROPUITTA T AL (BELESGT IREPReyORETAL OF
AbLFeNg-« &heas1 pnd 2ckb tigw el feciht Amng Hdieppeetenbhleo. 3
pul veri zer, such equi pnrent for shear pul verizer by
trol 15plky maiahth@ndPadds cagairdst Paefiexedly Qde Fe 10% by

PhREAD! £y pEEH LA ¢ n¥f chh {4 0¢1hkad

high d SREGEE nd chAG It +0G1RR48S and
?éﬁéﬁéferéﬁ?y g.o to §68 n%sec, nore§1§ﬁ%referabl 5?0
thudbaffitses. pSodhcpibuebuzealby hilghs spebderisrbiépnot a
vt?r!a%gg§a ggr gkgogle\éi%r (:)L\Igp%essqlbgg %lillldv?nralymlnoqse control to
specific particle size distribution. Water content of a
water-absorbing resin is specified as amount of water
contained in the water-absorbing resin, measured by weight
loss in drying at 180°C for 3 hours.

As a drying method used, various methods can be adopted,
so that objective water content is obtained, including heat
drying, hot air drying, reduced pressure drying, infrared
ray drying, microwave drying, dehydration by azeotrope with
a hydrophobic organic solvent and high-humidity drying using
high temperature steam, however, not especially limited.

Shape of awater—absorbing resinof the present invention

obtained by the above production methods is not especially
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efficiency and superior productivity but al so decrease
generation of fine powder of the water absorbing

wageostos2dss t he present invention, by pul veri zi RGTAP2005/006551

dried 20 water-absorbing resin with water content in
the range of 0.2 to 30% by weight with the powder

pul veri zer, generation of fine particles smaller than
150 pm can be suppressed to the m ninum and operation

WE‘CQB pégdfﬁ}x?vééyl’&alns %%:Lﬁ:%rﬁcl@ '{%dbe EHE%@%H aQypowder

ecovery technol ogy of fine
mndamaﬂudﬁ$spgeresah ﬁd@@@u§dm§¢xnbé@ly&mm@rnd&i flat,

follo preferabl e rt|cI ter'of’ resent = . .
L vEAtLaR RShEoREr E PR e e P ITER G RarrE2flhuctured
pat-encabsor hbRgveesi Nr ksl 4 1l y thel yeisent onkveBth®Red by
to obtain a water absorbing agent of . 3Q the fresent i
ArRehY$Bhz 139 PHpA9SP BEREE ATERPYT ROt shal ynpahgation

B ]r':_é}r% ye?@ggg.glsepr B ¥z k804 04360 e}%tf&rﬁ/ used.

prefera 40 'pm and particularly preferably
A20hbogB2®@aprpicdes 22 thWA 26BB7 1302195 Fulverized shape are

PCT/ JP2005/ 0065 d [
CCTLAT00R100085L  mss pedlan er LSl cslagie, pnericar

partielles s Ibedpaﬁtwllpfcdrmmamddlan Ih56h pencaise, content
control|led to be Q to 8%Db % 169 preferably O to 5%
¥yP Yorb

BY W@t ghtland itdy érprPeréra sHhyphacghe. 7G to 100%
E%}%l‘éﬁf’cs'lﬁaré ﬁ[‘@@éfﬁéﬁg%(@% tH fo e BIG2i19¥8nPhadticularly

wat er -"absorb resin o present 1 nvention to
Qm@emablyv\&@ etro 4b8d i wglqg‘ént Parthel ¢ eidam irreqularly

GRUGRCiORy SRS AR IBISEARL propess
QQSEQt@all& Begimked. Ratio of particles wth dlaneter

10 of snmaller than 600 pm and not snaller than 150pm
is preferably 92 to 100% by wei ght in whol e

partiqles, papverptet e6apl ¥198si£0cd008n bynaepghtiand size
further nore preferably 98 to 100% by weight. Ratio

ePnsEPL enes aRisorrgierecéPast t¥mal | er than 500 pm and
not Sﬁalﬂla‘é FBQO}EQH Fesphefssably 2@ Fgeégg% Pﬁvéf:}tlon

wei ght 1n e part| | es, nore preferably 92 to 10
by welijgist eda wa eﬁ@rrtabémpe hpref speloliyf 193 pegticd® by z e

wel ghgegl‘o rlth l‘i:andarcrleg\/{: tlﬁp %gcg) ?\f:lc s with

parti yd| rlbutlon I'S™"con era
tnasbsem@diant paltd0]lendt e pefataller as possible, ratio of

fine particles (for example, particles smaller than 106 pm)
tend to increase,-howevér, by combination of a pulverizing
method and classification described later, and further with
recovery of fine water-absorbing resin particles, a
water-absorbing resin controlled to have specific particle
diameter can be obtained in high yield.

Apulverizer used toobtainparticles having irregularly
pulverized shape and the following controlled objective
particle diameter, obtained by) a pulverizing process,
includes those classified as a shear rough pulverizer, an

impact powder pulverizer and high speed rotation type powder
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0.20 to 0.38 and particularly preferably 0.20 to 0. 36.
20 A water-absorbing resin thus obtained in the

wonres®I2ossi nvention i s adjusted to have the ab®ee/JrP2005/006551

particle size .and. preferably centrifuge retention
capacity (CRC) in a physiological saline solution

before surface crosslinking is controlled to be not

| oner than 32 g/ g, nore preferably 25 35 to 70 g/gq,
%gg;vaﬁaﬁle&efaﬁﬁ%g%&@uﬁ ﬂzféa‘if %gea@aim@@rélé‘stglafwd in Table

erabl'y45t o sorption capacity can

eoi0r obf ed Pdwdefror Enlganleaglgpecﬁiam@b@ Unt (Eiﬁl’@d i byer The

rgatur Rt ol b et o ARG s fB-8Let) and suen

ﬁgbéﬁeésZﬁbv@ﬁgCQﬁdlébQﬂSoﬁé doydag pGDvéﬁDﬁithméchanlsm
(10) Recovery and regeneration of fine water-absorbing

2BONY(T YR Yo 2ImE e ) PYESSF 0BRSS 1 e apgr prefesably

LRehNEnar 89650 i fWEML 1 O AS vEBANS ! ¢iedNthekihg 8PBbhear
particle di aneter and reduce anount of fine parficles

, (rmpahanasmsabeth@mnlxﬁ@cl}@eral1$1mxga~fecr@mlmd| énopgdasshn to

Prgepat PRl EORFe Faat FF A ot ¥ Bt VRtaP el s e gna =

&aiﬁﬂnpﬁltMQﬂﬂSrbkatlahaﬁpbé)luﬂ&HKJCb&@r&@&hbﬁhnéhhmnism
106 taken out by the pulverization, d
Pa§§#VF6é?ﬂaﬁ Eﬁcpﬁ815809énlP@nPF@?'céﬁ "Paey have strong

s%%%&eéﬁ&qgﬂﬁgjkpeggb%Qt'Vﬁm@@&qﬂkﬁ%&@&@kﬁ%léeﬁhﬂverlzer,
particles by returning to a nbnoner solution used for

rselcboley{mpm@attu dierorshead r@llwlﬂﬁ@%r@é Iq%mp%@ pptating
te S

R R L

b(f hydrmmﬂtgay-Hﬂdc&assuksspaaferagayn3 ®oid @We@dmlSeby more
%Pgﬁgdguhverl @gEBSS ffchnjguegﬁékggh speed

@6%%&%_?19 b Bdde £P8442 7ot Bybril6C OplﬁéVi@éld Hiegenguavedizing
of particles out .of objective range, waste anmount
edkifdepsuctl BYPEERBINRTSH G pul PBFi Adgindecrease

g;%h%%ltéeﬂ o%0 £Ghas %'ofw'd%éi N thid aeerd %%%rwlhla, bh@nt .

esent invention a further -recovery and
regendnattlon ofrefsiemé waneenbbsor biyy pulverizing a dried

water—-absorbing resin with water content in the range of 0.2
to 30% by weight with the powder pulverizer, generation of
fine particles smaller than 150 pym can be suppressed to the
minimum and operation inAhigh productivity can be performed.
Further, by combining with recovery technology of fine
water—absorbing resin powders described later, the following
preferable particle diameter of present invention can be
attained. .

Particle diameter of a water-absorbing resin used in
the present invention to obtain a water absorbing agent of
the present invention is usuélly controlled finely in small
rangeof 150 to 380 uym, preferably 180 to 360 uym, more preferably
200 to 340 um and particularly preferably 220 to 320 pym, as
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resin particles, water-absorbing resin particles can
be obtained in yield of preferably not |ower than 80%

woypoosaozHss  and not hi gher than 100% by wei ght Pas/JBm0#/0h6551

base rel ative. 25 to weight of nononer fed, further
preferably not |ower than 90% by wei ght and not

hi gher than 100% by wei ght and nost preferably not

| oner than 95% by wei ght and not higher than 100% by

wei ght .. wherein the soli ' % siSv@cTalkue £ cat; ,
nglﬂ?%%%rapwtg_& Frsa‘lt%el égpg%kggab S C gs‘é?/.() 1fca ion)

wat er content (nass rom

2D B30 imeTYpaRarniidlelesiiaht diredtey odcdvpiey ¢hanhd50 pm

fine water-absorbing reggn parti.cles ha%gehl% 0 to 5%
iFarqqrdre 9@k gt e g %kt 610y 5F SparEcYes °
PLALNSH D DAlPriZatdam1y -0 2 MOIPAE 022955
/ 005/ 006551 “drying and pulverizatign. A

‘mateﬁhdﬁsodbhﬂgtyes($pQ¢RE#e@rE@bv@%%dKﬁﬁé6@€&§§§ﬁat%ﬁ a
i s generall.y. suhj ecte p hgat ; in a
ST LR O i pacti Sng BresehEntyafntion to btal
W i dr anpeRirerirap sokebitng fr ke np obsanheth wynthen dirsyiasy uss-ed

8). (11) Surf Li nki
D Sa0sBrbF hoT% ot sy Gs it bS] SR e move

Dfe £ @S5 BPHESERbEM diyg HiE. PrReduetd Dpafei bods withalikneter
one wth ™ 10 specific absorbency obtained b

afjsuel Fentthian spBei ard partt 7RI LT 2838 M piRFREeTabLY
%gb%?qﬁ%%bﬁgf#él {.ﬁﬁﬁﬁﬁgﬁiﬁ%&@%%hb@&'ﬁgrejﬁﬁbferably 95

-absorbi ng résin use the present invention
hasl @Enty egghtebrdt font lteaparitey preReraldweP8dto FQR* by

exanpl e by surface gr.osslinki . t0

GSSPHS: oftart PERRGS RECENET H LRt OF s bfan 500
SHT fRGenoer S8sl 1 ki trgamnT Giutt t herpter&faiy 9O.to 100% by
Lowering of centrifu retentio

! e C ci,Lty can.b .
] 65 68 'y g per b BRDER: Cr - e A RLL PP hOC AGEHISLont
gﬁagﬂrc&%etrm ﬁEHE@rQB@ytgj@e 1893 RPREVRRt at eLo@dr fittenic
surface crosslinki ng treatnent In t he pr esent , ) .
Ehwedaidndeeaasioperatl o ft @aridicdas & igskiiibution 1s
densiLy,al  near O $C¢e4éh3ﬂof@ referabl
Fﬂ§§a8X%ﬁ% Par ?E$§i§aﬁ§r§£sgécgf%ca Ty, it isq%n Y
0pepatboo. 88 gndnpaewicndaslynkrebgrehéyadd2i ba, Oedbo
partlg|3a§g£igggbr8£n8 ggs gugguéaogggiggg in the present
invention is adjusted to have the above particle size and
preferably centrifuge retention capacity (CRC) in a
physiological saline solution before surface crosslinking
is controlled to be not lower than 32 g/g, more preferably
35 to 70 g/g, further preferably 40 to 65 g/g and particularly
preferably45to65g/9g. Absorptioncapacitycanbecontrolled
byformulatingspecificamountofen1innercrosslinkingagent
to an aqueous solution of an unsaturated monomer or by
controlling the polymerization conditions or drying

conditions.

(10) Recovery and regeneration of fine water—-absorbing
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25 crosslinking agent) having at |east two functiona
groups in a nmolecule, which can form bonding by
woeeistowzasswi t h an  acid group or salts thereof PCTAOP2005/006551

exanpl e a carboxyl group or. salts thereof) contained

in a particul ate water-absorbing resin. 30 By

perform ng such surface crosslinking, absorbency

agai nst pressure and liquid perneability under

pressure described |ater can be inproved, and thus it
resrn;pﬁnﬁxﬂﬂ%ﬁly 25 WD 2005/ 092955 PCT/JP2005/006551

%% gre’geﬁw { ae&nei O85!l dnkicrgrsaggencontedli P e L1
preI% nvention i s not espec

i al I r
a{Egﬁgﬁggnbweéemhd@@de%@ﬂﬂqq|%ﬂoVﬂL{Eﬁéggggg e
US62349 ohitkadéat ol eaem(zuhﬁr,
P@h%}%ﬁ%% H%Q’EgggFgﬁggguc alcoholg s%
foMNGndie, G:ébovtaeyremd aegeoleyetiphned gﬁ%par §0188 are
WDnOpfOp%Ieneglyco| 1, 3-propanediol,
cadipedpyhienegl ycol 2,3, 4 trinmethyl -1, 3-pentanedio
polﬁgr X{%%ﬁ@dﬁ%@rbldﬁ)&%ﬁim ppmtygﬂy@emﬁ?r example,
e

al*t@cﬂé@tﬁm&ﬁlgli‘ ?:h;_mél %@%gﬁég&?lggrll Qe B by 0 JS3phibapedheton

1, 2-cycl, hex ne t t ¢+ emePOX arnimeonadsnsughed
an§501éﬁﬁ} efid cho ig %%ngl e?ﬁe? xx: CFED

£ Py LrkaRrte w&l‘tlelieabsmm@uun@s regéh Q@rgtl ﬁseﬁgdftfg};nuﬁléllng

di et'hyl enetri anj ne, hyl.en .
txi@tmaépW§Feﬁ@b@F%8ﬂ1%%ed %P%entg; ;?gﬁgﬁzigﬁiﬁg.lelng
WIE&} yfgiji%éeﬁﬁ'amﬂ@y g7l et depekydnieightetgatio bf fine

oepoxy conpounds such a h] or oh n,
waammmmﬂm regife PRy fl %’F@h11 Jr&| né{g& fro;@ilt;tz
Con ens é em&karﬁuresmmagdsn e
3hh) 58pX m?:n 5 ﬁt}h]g[aoégod/ﬁ(gzol i di none ou dshg;&Qegs are

b:god%quxl?zoémdil lp@rlerereiZc,lngrcy%Wc ur%
car bonat e Cc er[gg@@gdmga,t eJSEeﬂB879
exﬁ@91h§?e el%g@§&£%$%%§ g%§?%@%%%%lnatlon of t¥ogges out

dd R . Teystédocéenting regeneratieeid BRI tH
pr esent | nventl on,

refera ial
'oﬁsebaepbny@aréﬁgealEGH%F g n§£tgé§egguf§§gggg5 Y

crossl i nkipg :agenlss. Asca pol yuakenti zalggomol negied  and
crt]lgi:sgglcartrhognlr? taocncBoroc{anzcet %1%91 {:ﬁe pprreef sér@cb ;6 v2Rd ieReand
further recovery and regeneration of fine water-absorbing
resin particles, water-— —absorbing resin particles can be
obtained in yield of preferably not lower than 80% by weight
and not higher than 100% by weight as solid base relative
to weight of monomer fed, further preferably not lower than
90% by weight and not higher than 100% by weight and most
preferably not lower than 95% by weight and not higher than
100% by weight, wherein the solid (weight %) is a value
calculated by subtracting water content (mass %) from 100
masss. Particles obtained by recovery of the fine

water-absorbing resin particles have high particle strength

equivalent to that of particles obtained by polymerization,
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atons of .3 to 8 is nore preferable. Using anount of a
surface crosslinking agent depends on conpounds used
wonoasagatisnat i on t hereof, however, is 30 prefeprablp2005006551

the range of 0..001 to 10% by wei ght based on the

wat er - absorbing resin and nore preferably in the range
of 0.01 to 5% by weight. - 26 WO 2005/ 092955

PCT/ JP2005/ 006551 I n surface crosslinking in the

resent_invention I S AP, Ably. d . AS 8sin th
SiEnt 3" np{lﬁﬁygr%éégggﬁéi né ﬁoﬁlt oﬁ‘&ﬁmgltqﬁ depends s
TEoARIrRId Ceifentreofena naditeetr  figbs gebieng lilgsi subgseged to

Ul Pl T SPLY. L e NS 1 O, ao RO DY e

nﬁr)gﬂcrﬁj' Al ol Ratbe-EBBECLOHgOredih Y hyd Wl giie dAying
ydrophilic organic solvent other than water may be
serks e a hydrophilic organic solvent is used,

usi ng anount thereof is preferably in the range of 0

to 10% by wei ght based on the water-absorbing 10

resi n1npr sypfelker ahlogsilinihedr dngatoen® to 5% by

wei ght and further preferably in.the ran 0 0. 39
Dy acingh et St PEER G CESF I 8% RePRet pr Shuyt fort fay
BAVERt | 9Pre denPEElS) ahbe MBIlOL: 615 mRyeRids DE®B, sosenith
ace crosslinking agent in water and/or a htydrophl lic

sweahi £c sebvenbentyl | uid- 1A 15Ys FEHHFDT dFgp-SRassfic
%?%%%J%clﬁ d ggzg-h%i%%lrt %glgllofng o o MRl g a]Q?"E?QE:'EQeE:eSéd}face

e sprayi ng nme is more preferable. Droplet
staeslnbengpr &redwaserasbavebane yeain gped idi bhemgesent

preferably in the r, e of .0, 1.t n
Freedh Son e e mige Sregniied 208 Bm Pab L ey e
61 LIBP 14 B yPeuusedei drasxl gk nyaties gebsaebilygs0 to 35%
resin, a crosslinking agent and, water hydr ophi | iface
@fga}ﬁrﬁrlsfd}%nFeF§ngF8fler%q:¥P@cjo% v&qgg{)sf?gﬁaﬁ?xisnugr
é?&ggliﬁkyﬂgfaﬁﬁ%drtﬂptéLUOetEcY omkX thewer g b&tentrifuge
m Xi ng equi pnent 1 ncludes, for exanple, a cylinder

typentixercapadoubl eamdld agomistad kivxEype2sng argRnt of a
speed. agitation type o : V d- - xeranf £hhbon
?58%?&%‘3!5%1’1% sa&ee#tyggé%!&%gg,-% oulgl o ar mkneader . ‘a
sppsbpngatéype kneader, a rotation type m Xxer, an

ﬁio(r:“_ fg'lgl(’)l% 2 ,efatfne::(ggr:]’ﬁ)ﬁ%%%@ﬂ?@%ézc%re’at%e%act Cfnt e present
invention means operation to increase crosslink density at
near surface of a particle than that inside the particle.
More specifically, it ié an operation to form new crosslink
bytheaddition,ontoparticlesurface,ofacompound(asurface
crosslinking agent) having at least two functional groups
in a molecule, which can form bonding by reaction with an
acid group or salts thereof (for example a carboxyl group
or salts thereof) contained in a particulate water-absorbing
resin.

By performing such surface crosslinking, absorbency

against pressure and liquid permeability under pressure

described later can be improved, and thus it is particularly
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Lodige m xer, etc. 30 A water-absorbing resin after
the addition of the surface crosslinking agent is
wonefsmoxssy subjected to heat treatnment. Heat PA@/JP2005/006551
tenperature (tenperature of heating mediumor - 27

WO 2005/ 092955 PCT/ JP2005/ 006551 tenperature of
material) is preferably in the range of 100 to 250C,
m)re preferably in the range of 150 to 250C and

%tln% ime is preferably in the range of 1 mnute to
PFeRG ©-A suitabl e conbi nati on exanpl e of heating
tenperatureaddd rdedtinkg nig negest 18G@d oin0.the op:esent

hour and 200C for 0.1 our.. rticul at
l\néne@rt-lé’@sérsbﬂﬁ*@ ?%@?%l%];%y é‘el ea‘f E@W%‘Sﬁ%'hé‘sﬂ% example,

B 1612) Aag! oRBLAKIGN , 105F0 700, NUE6254990, and
partlcu tpe wat er absorbi ng agent of the present

tihrey érifdeonanalgl weed aand i nst aped egupolyhydric
l.o ratlon proces ln de n
ﬁﬁ?&&ﬂ SSF%Rl §ilnelyd %é¥¥3 Qrggﬂ?% th%%bﬂycol

nd resinaffer surfac nki ng
ntdrﬁﬁjmlertdaﬂycdﬂgat 1 ng-pmbpheedrid h adnpm@pwéteeueglycol

tent of 1 to 10% 15 d furth
eSS S e TP P i s | ROLSBEPRYR S eghygoL s
q%x#gEFhlbgﬁ lk@e?@na¢@%hﬁ6ﬁ@imiN%dfwlﬂi Jidt-biug aorediol,

contai n ot her additives such as a chel ati réggﬁa%ent
Jd&dwutkﬁmedllta]t,er a tobpeeRRANARESLf r om pllaﬁt

r bl eous, pol y a gaBi Guch
]5';% Ve oon }%0 ?&%g&}ﬁ&ﬁl u%%%ltl%%éxysefﬁﬁterﬁe ranélg 2

éﬁhﬂéﬁﬁgl;@ccﬁo%lbyymdgmethem glygquicods eof ut ipgd.yvalent
nore prefera

ly 0. 001.10,30 q.hb [
?ﬁ%ﬁ%FaﬂPqu éfWQ?ﬁ%@téylﬁgﬁgﬁ?%lP eéﬁ éﬁgﬁﬁamlne,
1 PVEH Y D c B SRBESL I ON 1S pr efeﬁﬁﬁmeﬂﬁ/mﬁmrmme,
by a met hod for "spraying or drop-w sely dd'tkﬁ/
pen R RIPLEIBHIT 0 a wat er - absor bi ﬁ’é’ eé’r?dlmlne’

%ﬁgyﬁlf&’e ihg’rglﬁé Y& prehenabbexy DeefRpetingszesitich as
praye S, as average CFartl cl e dianeter,

@pmm@quﬁmmheepmmnow oL, o }fjlrﬁwlrﬁﬁcglydrln,

o crepatri e BB £ Sl ARCefbllge ana ene
haloepoxy compounds; oxazolldlnone compounds such as
2_oxazolidinone, etc.; cyclic urea; alkylene carbonate
compounds such as ethylene carbonate, etc. They may be used
alone or in combination of two or more kinds. To sufficiently
exert effects of the présent invention, it is preferable to
essentially use a polyvalent alcohol among these surface
crosslinking agents. As a polyvalent alcohol, one having
carbon atoms of 2 to 10 is preferable and one having carbon
atoms of 3 to 8 is more preferable.

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

of 0.01 to 5% by weight.
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strong mxing force are preferable, including a
cylinder type 28 WD 2005/092955 PCT/JP2005/ 006551
waoaiaesrg2s doubl e wal | coni cal m xer, a high speew/Jp2005/006551
agitation type- nmixer, a V-shaped nixer, a ribbon type
m xer, a screw type m xer, a double-arm kneader, a
crashing type kneader, a rotation type m xer, an
air-flow type mixer, a turbulizer, 5 a batch type

Lodi m , t] . ' ' .

o oo B Reere R PR MAPERy BT Sionc BLE dcer
W trefirerb 1 bi iLmeand etis thgsi, i | t
rraitﬁr?t ai rfi%ng@bmg?grli%r?tr Sﬁt mgg tggfu'.xt u e?g?lndlésejrl]mg :fmour,,l
ThIHG AHADENGR W AL CPRCS bt le P UBEOF BRAGO L LAY Fesin

W 4CH LasGrevSt | Gl ReSTe PRV ER, thy heabkngrwhibeto 20% by
mal ntai ning water = content, fluidity of powder is
W@t@?/@:oeéedyowahtegrﬁwﬂﬁso@w&méw grinpraPiafembly
S| [ r.od i [ hopt j :
£ e PheBRedl iy® Beblasdy g Sa BTl g hegene
s vdet poeisent thay end ten. mddedbe t usad nenthdrs spdrfdrapd,lic
in view of aggloneration ratio or gghorrer%tion

UEFRIGE BOL B PR aPHT iy IR &9 ETEpett TR TAPLY

YRRt 4 Q8sS oo tarydN8yate IFOCHE8EdDMeHES)atfr-aabsorbing
wat er - absorbing agent, "at 1 to 10%b '

wei ght, nore
peeier abine arefexabds by Wes gﬂfﬁn%@fzé %rﬁ%héw weight and
[ b to_ 6% by. wei gh i dj
A . e
t enpelat suefa¢eenpesal ingiol heattheg predienh gmvention, a

tenperature terial) .is preferably in_t

OFehot fole Beenoio b bR EH AR PR = £ iE FREY Fange P g dapent
1006z eael drdtdina hiydRopsiprief ekghhyc2boliehbe fahpewed by
1 mnute to 2 hours. Heating tenperature is _expressed

BT REHPEr Ar AroP MRS ngAebiah | ¢ mdt\P c§948F1OR to A

suttablgscppbigatian £xappl e - Q?@E%{ﬂﬁgt &Y URE more
and heating tinme is 60C for 0.1 to 1.5 hour and 100C
poefeérdableo Driunilret $ae tadpeanrrard hedpsiaderaioaraiericle

TS oS Y DL SR POV PRI Wb ore
preferaglorist andi ngngei bf Qwit houf00spmering), as
' ong D%:?x&relgpeeéuafp%eentogovgé %rse%ojr.]rtl?nr}_txi%agnabm?ate—r—zagbsorbing
resin, a crosslinking agent and water or a hydrophilicorganic
solvent ispreferablyone with strongmixing forcetouniformly
and surelymix them. Suitablemixingequipment includes, for
example, a cylinder type mixer, a double wall conical mixer,
a high speed agitation type mixer, a V-shaped mixer, a ribbon
typemixer, a screwtypemixer, adouble-armkneader, acrashing
type kneader, a rotation type mixer, an air-flow type mixer,
a turbulizer, a batch type Ldédige mixer, a continuous type
Lodige mixer, etc.

Awater—-absorbing resin after the addition of the surface
crosslinking agent is preferably subjected to heat treatment.

Heating temperature (temperature of heating medium ox
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WO 2005/ 092955 PCT/ JP2005/ 006551 controlled, but

heating while standing still (without stirring) is
wonefs@oxsse, thereby curing the' particles (bPadiyPmo05/006551

softly and formng as a block)- . A nore preferable

method is heating a m xture obtained fromm xing with

water 5 and water absorbing resin, while the m xture

was heaped in the range of 1 to 100cmin height, nore

referably 5 Q iyn ;hei papt gyl

BrBreranite o B dat i Moponr o A dhr g Y Pahde of 100
YatEso abs addagpraferally tinetheubpageedft b5adiasiihiyc and

partjcle size and preferably. further clas$ificati tao.
Bitaino Totia o BT ecbron gyt ShEraar gort TePetsrq padfs.
R &$ERLH1 OVERT Ot 1 A¥] dssdrhgToe PEf tHeed tel 15g Zeeniied atieraamnd

operation conceptually simlar tao pulverization

hewkiey  tine iis AG0°Cafprotesste d -gi POUTuRdsEPBRG for 0.1
L0850 g%% Y&bo 1R TR e r RAYSd 4 183y PUE 1 A cRh@eCSStained

carried out "under weak energy only 15 to adj ust

laggt baee apedcpasescl es to have particle size

di stribution required. Suitable equiprment includes a
flash mll, aroll granulator, etc. In such
agglonggat@gqxﬁmgfgtmmesent invention, only water or

an agyeous, sol ution_wth r I

(60 ChoT00% T kst ae 4% e HTr BB By hea T ho
beesenti ngvehbebaf onggilbmesatabnoplry ceafse irutcatsiced out.
5rovides a, superior absor%ing,dsubstrate due to water

891 PURERBROBPLOSGSISoRT HEdSS £8 éast%e&%segf'%%liﬂ%o

Rhastheal Hs&i AN CONth@racef ckreddtt h@ingf t FBaBmERY| athen
particle”size by inpact described 25 | ater, EOSSIN

e,
heathags atgd eonaimiea b Bre e CRREIGS: of Ad L ap hy Yotaht,
%88%%&%H§Fﬂif 588@@a£§9 Q@hg¥&ng§gﬁ%£%@%§§k@ﬁnspecific

echnol ogi €s of “a- wat &f-a sorbing resin particle
wehbheaqueous | i quid have been disclosed in such as
JP- A-61-97333 and W91/17200. However, in these 30
conveAtlenas| yignbdria behadregiteay Bfotasfiyas 1t 1s or may

e L
pateir¢l @ siompoamed thingidearfment pl3mt WRIR0O5! DePgssbial, an
g%%%gég%gg%%%ﬁll@ogécﬁ% 1acr tsia‘:llte,s eatl.’t,e Co(%r?&&ﬁg @fn the
additives is in the range of 0.001 to 50% by weight in an
aqueous solution, more preferably 0.001 to 30% by weight and
most preferably 0.01 td 10% by weight.

In the present invention, agglomeration is preferably
performed by a method for spraying or drop-wisely addition
of an aqueous solution to a water-absorbing resin, and a
sprayingmethodismorepreferable.~Dropletsizetobesprayed
is, as average particle diameter, preferably in the range
of 0.1 to 300 ym and more preferably in the range of 0.1 to
200 pm. '

As agglomerating equipment to be used, those having

strong mixing force are preferable, including a cylinder type
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happen due to too big decrease ratio of nmass nedi an
particle size by inpact and wi de particle size

wdizedsrootssi on, therefore they have probl enms oPCTOB2005/006551

significantly.poor performance, -5 when applied to a
practical thin absorbing substrate. They are
different fromthe present invention in fundanental

concept. In general, shape of a water-absorbing resin
i.ncl ud

' ] i it i a®hon
n\%xgﬁna%8§8u£9re SXPPLEN 1 SPNGE] &, and/iQh %E) Rt hgakaeh

sadsage-like primary particle shape
tohicaimiaed rhy ar gvshapddphaser s us perst@h fiutey merietat iBoFCrew

Seoiled 1 By 1800 ol VPSRN ViR ancacer,

SpBertsah ‘@%’Qé fixRid,| phi £at- Pesw itglpesmsueh, as turbulizer,
aggl onerated b

eads described in Fig. 1, page. .73 of .

&' ReNwhVENSe1 EORMOREDNDS B Bbet - FOV uszc#c)g}e ?ﬁ%q%ﬁ%&%
J&gnwhhrketing Technol ogy Service, Inc.); nmelt wel ded
granul ated particles during polynerization described

i n JEA1KEL p5eEFSrableetol hehy mputyes i Pelh Weg & 1 Miedng
from pul veri zed tticles of y ge] - L :
"ﬁ&i‘}}/ng’rat(%t aﬁhéag§§7n%ol Ser’ zarﬁégngéﬁéggioqn%#%ﬁ'r while
501 Mt Oin § Uit S coatsitalos” the Rigsurd, mmgeremfl, the
USP5981070 or in Fig. 1, page 75 of "NONWOVENS WORLD
Qidiobeen Nefetidre 000" 2 1Rt T nTERL ot Pergases
sﬁ)’a{%]&ﬁ}ﬁsg\f thoMa(r gul ard Y M | 4Bd1shaBenthSndng water

I'cle o

par tarned by drying and pul verizing of, a

dydeatied Phiidery 268 ahwdeedi Hyrerpieiiad Y Mapshing the
o] yneri zation, .and.the_li Al I td d
SR FS i it i Sab ShmpRRly prodef 20 plifess an
SIeHet &h pdobyicplibvierimzat | Dhearea tdonfprovess uss gg 1l curing
el ectron nicroqugghor an

optical m .
AP e S aphadhs Ve S f’ni"ﬁn{:ﬁgnpr 21%%%1% garf(e)g%l%?s{: 1éipseraformed,

TAVENT I on
§IQ@ﬁé&i&kead\%;mnéﬁ@whaﬂw@%wagm@ﬂm goramgt rength,
contains agglonerated particles of a particle g%tf .
by regihbe LpInguyaee T zeer shape (SREChiHRONY TP ©ss in

BRI e e Stinge e AOLEBSSUIRER R o o
byt @sEblyywel ghti} tipte preicsralals 6ith? rigd BesPy welght and
B35t bRer Srece AP LY CTE T e egniYod Sahbe | p o oLAg mediun
such as hot air can be used in heating and heating temperature
(temperature of heating medium or temperature of material)
is preferably in the raﬁge of 40 to 120°C, more preferably
in the range of 50 to 100°C and heating time is preferably
in the range of 1 minute to 2 hours. Heating temperature 1is
expressed by temperature of heating medium in many cases.
A suitable combination example of - heating temperature and
heating time is 60°C for 0.1 to 1.5 hour and 100°C for 0.1
to 1 hour. Heating and the addition of water may be carried
out by the same equipment or by separate equipment. Heating
may be carried out while stirring or standing still (without

stirring), as long as temperature or water content can be

- 29 -



10

15

20

25

30

the range of 50 pmto 600 pm and particles smaller
than 50 5 pm may be included in the aggl onerated
woandsiorassnatural |y,  Morphol ogy of the aggl onmBCaURI05/006551
particle includes; -formation of one particle by
assenbly of fine particles thenselves with about 50
pmto 150 pm fine particles with about 50 pmto 150
pm adhered at the peripheral of a large particle with
10,200 -pm t 0,.600 I r I £
g e g R e L AL v
cairhing)udged pyefebsietvat itdrenshivhgcaniapecthonparticles

m croscope or. an qgptical_mcro . Properti ,
e 55 So D1 HGor P CBRT A B L CPRS - agl St Saqereble
Rartd£lig hsakudges mhethes qtecrierse frati 0idbngofitmsater
medi an particle’size by inpact to be described |ater ,

ard iwtefe @bpicr asgsesri oD 1R ERe BrEsent Tav Rt 1o
%l'ﬁ%grjg,%@%r aleq t%”lto'y e Wk by bk ¥ el by Pl ¥eM1iyZ80co 80cm

i s multipl onded state of primary particles
Db thaiingd , bynd dras tig-walet o orerfieziaing Yol 0 & chy @eat &g helght.

ol yner obtai ned by, 20 aqueous ,so0l uti . .
gﬁ%ﬁ@rmgﬂaﬁ?s%%l%eaq%%1Snt en siusqaectgéir © gdjusting
Mhesec pakyeriARUp s8F & 8681 { TiRahkrsel { )i eaidi o oprgrsain
generated by pul veri zation are _confirne

_ din the :
an opder tiAet 2 69 EonRT abe Ak A eGSR & 8§8658‘Q gy ELon -
opti cal. . m sc : ventii.qnal I tiwas aai ffd dt 1
to pr%g‘lj%ge%gﬁQS Egr@%:llg?g V\thZ%Pr rﬂé%%el arlly pl?l ver_i% on
sbapephaxl hy simallar poe thel ecdl zaeter, dmeeEefow-t 1s not
di stributipn of mass di,a rti ' ' ' :
51 BFECRRE 8 BarRooian seeeqd onasy Hearhitdbrinary
Bhtect1 68 weglomicaidan dayrdgueous uhilgui deshosmebyy only
the present invention is ga%ti (iul arly evident C:%L(C): ien size
ERi $0gaeti AEIMINIr3 TSR gRPAFEG LRSI Vit | DREC sRAFE G 4

RaLti-eyhat en Wl 11 AR Or Biung apdentq@f phéet piresientes a flash
I nvention, weight ratio of the agglonerated particle

msll, 82roWp Q0aBsrbaposs PEFF JP2005/ 006551 preferably
not | a 9 i gh i ahe .
Wg%ﬁgv\%ﬁgﬁg&ggﬁlgila%bﬂ 5Fa9ﬁe notebighelndd@bion, only

. 100 I'n"a particul ate water absor bi ng
ageat, of wirt heueomsebelablipnnet th ovmtrer lsn 23084 hycomponent

R
anedingt bheberotbant109%by velighstagadout also provides a
superior absorbing substrate due to destruction of
agglomerates to suitable 'degree in practical use and control
of reduction of mass median particle size by impact described
later, possible in the range of the present invention.
According to conventionally known technology,
agglomeration technologies of a- water-absorbing resin
particle with aqueous liquid have been disclosed in such as
JP-A-61-97333 and W091/17200. However, in these
conventionally known techno‘logies, not only improvement
effect of agglomerating on liquid permeability is not

confirmed, due to no control of particle size and high amount
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nost preferably not |ower than 70% by weight, that is
a main conponent. In a particul ate water absorbi ng

wageistoozsst he present invention, weight rati oPof/JPives/ 006551

aggl onerated particle is determ ned by selecting
aggl onerat ed and non-aggl onerated 10 particles using
a mcroscope and by ratio thereof. Particle dianeter
of a particul ate water absorbing agent wth

fﬂ%‘ %«y gfég ezl shapsy Bﬁtta{ﬂ]%ooéggﬁgga’cg%ﬁ'lt JO0si1y

| cont as narrow as generally 2
pappenabley toZESot]@;L@&Qaqmaasrmretppedémm%/méﬁﬁlanopess’olcle

pm st re eraply 15 Q to 330 S

hare Sh o af retid . ST P B R koo
zshﬁﬁétﬁﬁbbﬁgméoo@ £ 80584 Hyifnehgbly p@@fegb@bfé(n@ance,

% by weight, nore preferably 0 to 3%bDb ht ,

@bpéc@@@l{«e@ i 22DF Byt WeR g HEL I R SeeRinsr &1 |S§5Fi e.o They
L1 d%%@ér‘%'tghérorgot}llg ggggeﬂﬁrawéglt%%% BlnddBental

preésent invention, 1ncrease ration of mass nedi an
paht:epte size of a particulate water absorbing agent

W th rregu ul ar ul veri_zed shape.of _.t.he present
i nven#flo‘iﬁ bt & r‘?‘g'@po%/ of It aﬁbo%qor&r%’cgerssm includes,

@B@feéﬁahbl%Qnt%@Héﬁiddl Sridy 30%g el Bt Meal 0 @ﬁSSVlenna
medi an 25 Eartl cle size of a water-absorbjng res

geugapR-Lh&epPEdERrY BNVEHGIGN Shafte R BrebI Ry 7r%¥sersed
n el n

BRI bt et ghabl oSk 2 s itag g

af p@rSIP|5@l4I4at3é,vvattére— ab;;@’rmlrﬁg:@gemrmalme preseptes of
nt on

te h
BRETBrORy B FBRE B BEOC I Hrr R T i BT e s sugh 2
1gglofe rgtel bedpd |d@s@fr1b@ﬁt mlma;; w tola o aﬁeiferNomWOVENs

S00H 00295 P OPADEET 000501 VBN SY LaBes G abBRESting

Q%c'hﬂ%l%g?s@é‘fvi&\!erﬂricpr) i Beltafier )gran%Qatt‘édeQQ/@:D&les
wei ght in ol e partlcl es, nore preferabl to 100%

ngyﬂlm#mﬁmdﬁé?él}p?@ﬂ@r%zy']g%'g %@@%agularly
LRh AL A0AIUN Ge 51 A0GAE oHCKLAL0N 0) Pl dialldLlSr o

ISt on o apartlc ate wat er "absorb |ng
alg'elnﬂateﬁ tka- lpﬂcesenﬂymmrenbfcamnesl bgnppéymemzatlon of a

SRR ARE, 2F% 3 CrParalfl oy R0k 980 4 or
USP5981070 or in Fig. 1, page 75 of ™“NONWOVENS WORLD
October-November 2000”. In the present invention, “a
particle with irregulariy pulverized shape” is a particle
obtained by drying and pulverizing of a hydrated polymer
obtained by aqueous solution polymerization, and the like
and it is a particle whose pulverized surface (smooth surface)
and corners generated by pulverization are confirmed using
an electron microscope. or an optical microscope.

A water—absorbing agent in the present invention is a
particle with irregularly pulverized shape and contains
agglomerated particles of a particle with irregularly

pulverized shape. An agglomerated particle in the present
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to 0.40. 10 (13) Addition of a chelating agent To a
particul ate water absorbing agent of the present

wonvesrwessn, a chel ating agent, in particul ar, RBCT/JP2005/006551

pol yval ent carboxylic acid and-salts thereof can be
formul ated. A production nmethod 3 of the present
invention, in 15 particular, is a nethod for a
particle water absorbing agent by crosslinking

Pr?éré/ﬁ[@ﬂﬁg&déa% %%eaﬁaiing:‘?g.sféﬂjﬂéﬁ ib agge Zlé/dof mu tlicple

unsat ur at nononer™ cont al ni ng non-neutrall acry

st dr-alnsld o i s@lrtess irthpaebi cas smai Pi @oeiponertt sach gahecicle

f i nki drying; . .
SRSRT 99 Y 27 LOTT 10 207 Cheks 118 pardgnieed b be in

dhst i i on, 50 il aee 60005kl hAKI PYrt i BUSs Obhal NEF than 50
wat er - absor bi_ng reslnhgartlcles wth specific
angerbarcyncdvdesggroreratgagorerabipdstapet el eI nakisgl Ly -
l.1COF . :
RS G Chp ML DY P lo R EDBABS s fhat fon
obtomienedraggl eimr as eemBby pet fiokas rivheled hhamselves with

chel at | agent. i s added. at one or. nore. tinngs
Rpeht ol W on? t hed gFblup: HonPHE FhGLe! THH dlg g 50 M to
Dob ViRl hdiaé &M, af i the gid LIplidea Db F@riZiedé qsudtible with
before surface crosslinkin iii) during surface

€0 DI i ki 4R Pé‘l"V)anddarSﬁﬁ@bg'ggéénér @F | BAT 3bpOdR Particle
‘gg@ﬁ%smgfgsnﬁo@w Rca Wahery I%Pécﬂg_&&e%itegﬁlﬁdged by

e present invention is preferabl'y onewth
bbsekvagloabisiing an chékatiray abiddascdpsy e en @ptical

i on, specificall - 34_. \WD .2005/ 092955 .
BraRBE08 ) oGRS e i A A DR P LD LB ECRRT TR ing
te8 Afgheiietoved ddan i 1igprebierabliietber| dvereibanratio
20, further preferab an m nopol yval ent car boxyl i.c
ST S BeCAPLSSTREF SbY ke CIrEPRGT e PoporEF APy Later
g1 RacaRONH:IC Rbigh Wi hndet | eastne thhakehtcarbtion,
roups and salts thereof. These pol yval ent_carboxylic
aegdsospretedcadryiche | wbeh Hreediyl @pbY rewhyereized shape”

. . e . Catic
DEARELLE BTt SLELDYL 10 S0 08y GRG dine by
&k hydgoayet pyllverhylisgedifam mydratacketdcl yawsm, obieined by

L0t enegbysel o' SETVhEL et dhaM DS et L ARERL 1 G 8Cl i o
particle whose pulverized surface (smooth surface) and
corners generated by pulverization are confirmed in the
primary particle using én eiectron.microscope or an optical
microscope. Conventionally, it was difficult to produce a
particle with irregularly pulverized shape having small
particle diameter and narrow distribution of mass median
particle size in high yield due to being subjected to
pulverizing process. Effect of agglomeration by aqueous
liquid shown by the present invention is particularly evident
in this particle with irredularly pulverized shape.

In a particulate water absorbing agent of the present

invention, weight ratio of the agglomerated particle is
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©sur

et hyl enedi am ne tetra propionic acetic acid,
N-al kyl - N - car boxynet hyl aspartic acid, N-alkenyl-N

woceearsmoxygset hyl aspartic acid and al kal i ne net aCT/JBZ0$/606551

thereof; al kal-ine earth netal salts thereof; amoni um
15 salts thereof or amne salts thereof. They may be
used alone or in conbination of two or npre Kkinds.
Anmong t hese, diethylenetrianm ne pentaacetic acid,

51{%?%1?% NeL &l ham.0e: h BEXPRE 81y GAGHY a dhﬂgf%i)’%@ﬁ’lthan
et hyl'enedi am né triacetic aci'd and salts thereot are
1aG% byrefiegtabl .a ROrthinbp aavwatercfbsdib oipbhgehhg further

t, ti I th i | ent I,G.
Ser b D Renead peatra TPy G Do 8 et phr i e
160 9hy hasashon MO0 vet Purthiasilsanly mrowd eibapsarbilnger
resin, a maln conponent, and preferably 0.0001 to

Ter NSO parY Sre TR g ORGP Sy Pt and
M&s 9 ré%l{}ﬂ;lfﬁlo}f UBREPNANM £ Al0sdHe o1 §idt ] Wikt 9s08tmain

enou ect” relative to using amunt” but al so
tommposent pr dol empeaoft iradwdiengiadissoraghtdorpicapadant o the
t he ot

%Jé?%e% %\rﬁeviheand ’oa%gxge#%]iil{]gcat%_%og@ttﬂfggg&gﬁgrgggg%ticle

rovi dé~ su ién 't on

e eaterm@Byb{ ke 1addi higang @i orsercdit &d ehel redn ray @lgemd rated
time course _deconposition of a water absorgin% ggent,
ARTERCIQS JeFingd® FHERPECPRAcEPnPBefdben EBFPORENt s

in urpne, ﬁ?ge B8 ale®Rr SRR part3TulWR 20904 PA232%bing agent
PCT/ JP2005/ 006551 be suppressed, which in turn can

wippresseswl abl ¥ ipdtven asfd shapmaedr thBsprds gt aerntion
decr ease .i.n _absor f ter r o a ang. |

N ?%ﬁ%yﬁﬁa%%ggﬁﬁﬁ%ﬁhﬁzgpxgégwggbgmiﬁng Y
2gerdo 380/ um}t e reasec 6érabey il tticoBS @ funt,hmosheb e famgpbly

agent duyrin pol ynmeri zation, the, chel ati.ng agent V.
%gOngs | Q&W(?%ﬂ@aéﬁuﬁﬁﬁﬁégoPﬁFFBﬁESfS&ﬁ%uﬁggﬁdﬁhﬁﬁjOf
pRpemelesl ohhoved byanpobynehi zattont os1iéd maybe wslded by

In the mdst of gogﬁnerléation.. It nmay be added tﬁ a
yelightkePEe BRERP AR o l4fmby Beighte WarerpasisrpPhy O t°

EES QP%ﬂP%%PeEQaQQQ; ¢ kg zﬁ%hswléi tA08RY mo@%r%f@ferably
ace e

rossl inki ng, “surface ctrosslinking may
petbointdbysiwagghtsol uti on contai ning the surface

In agglomerating process of the present invention,
increase ration of mass median particle size of a particulate
water absorbing agent with irregularly pulverized shape of
the present invention, ébtained by agglomeration process,
is preferably controlled to-5 to 30% relative to mass median
particle size of a water-absorbing resin used in the present
invention, more preferably 7 to 25% and further preferably
9 to 20%, as increasing ratio.

Bulk density (specified by JIS K-3362-1998) of a
particulate water-absorbing agent of the present invention
is adjusted to be in the rahge of preferably 0.40 to 0.90
g/ml andmore preferably 0.50t00.80g/ml. Ratioofparticles
with diameter of between 150um to 600 um of a particulate
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crosslinking agent added with the chel ati ng agent.
Further, 1in the case of adding the chel ating agent

wahoesr9mss f ace 15 crosslinking, water dissol ve#CRriJPI05/006551
the chel ating:agent may be sprayed in aggl oner ati on
process, followed by heating while maintaining water
content at 1 to 10% by weight. (14) O her additives 20
In the present invention, the following (A a

v?é)tp%):?%% orrb%%eaé gboﬁ ?HE plgeeﬁe@t Rek¥YRlient 1 SRS ferably

anic an inorganic fine particle
40 rod a@uo&gbymen@mw m@oﬂw@aatte@; &Rir desyenpyeberably 95

A in di
AT Ry HBLARE S0P A ek 48 <0 1908 by
\ﬁé’i@h@he%dqéﬁ’d@ﬁrtﬁfs’a@ﬁ@ébd dgvagenbnofod)hef presdntle size
i nvention, The addition_nethods i nchude in the ¢

dhat Lt Piat heRli O Ve P TE C daTR MERe” ARSBRBARPNRAENE L the

éﬁgf@ﬁt a4 R BN s BSnRrWat 8H p ARSI PR We @s20 kol B.50,
In the case that the addptlves are powders

mare solaferebilly fe2@to G B ABO #Eit O on B DAS T8k 1y 0 - 20

6 @lspersmn or as it is; and in the case that the
Eﬂd t? are soluble in water, the sane enbodi nents
as in the case of the solutions. - 36 WD 2005/092955

PCT/ JP2005/ 006551 Usi ng anmount, of these (A to (D
and (B 3bt Hedd Jé@d?%l%?d%beelré}sl% Retives or( )

functggn, t,0, be S i Shethe AWML ng SgesiabEythasptdgent
amount of “one kind of additive, O to 18 parts b

amight Lbased ohe180ipart°RY, itk ghix i calar, 3 pdlyvalent
sor n e Ol .t b

151 EERRL0T DD 4L DL GEADLY aRO8 ocSaa

wei ghA prdeuasiiog meetiiod 3ee§ than p@cesw;t plartergyion, in

sual ]y does, n rovi de ffl i ent
QBHEFFH ar-f @tﬁ{l%ﬁhoaﬁ‘f atrﬁ%rﬁﬁ?# arreorura}l o%gﬁl groent
Bar & rbys ek v g B yidir igett iefif et aﬂaicgirhdngs Eolha itdmeof an
added anobunt or may incur | owering of absor%il on

Eéﬁﬁ@ﬂﬁﬁﬁ@é mqn&am@ﬁ? CORbEABATINRRI I?%W%lb? fCAYIdCerC1d
?lﬁa%) ePlof Nes MLSEMonddRMHONNCaRAe Peesence of

or nmu ate WI a conponent made from plant in the
arrmmissl:bfrﬂ«j@&: radrtt abdveing, f wullivielr igdddor ihtdgning to

g%&%&%lc partlcle size distribution, surface-crosslinking

thus obtained water-absorbing resin particles with specific
absorbency, and agglomerating to adjust particle size by
heating while main-tainin.g water content of 1 to 10% by weight
by adding water and classifying the obtained agglomerated
particles, wherein a chelating agent is added at one or more
timings selected from the group consinting of (i) during
polymerization, (ii) after the polymerization and before
surface crosslinking, (iii) duringsurfacecrosslinking, (iv)
during agglomeration.

The chelating agent used in a water absorbing agent of
the present invention is preferably one with high blocking

ability or chelating ability for Fe or Cu ion, specifically,
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component made froma plant to be used in the present

invention are preferably at |east one conpound
weebwsmvzdsf r om pol yphenol , flavone, derivati veeT/JP2005/006551

t hereof and caffeine. It is further preferable that

t he plant conponent is at |east one kind 20 sel ected

fromtannin, tannic acid, stachyurus praecox, gallnut

or gallic acid. A plant cont ai ning the above conponent

&% R suselabi s Lhe 128t 108 dnebideoyas ihn 10,

104 4 for exanple, Theaceae
efdradigh astcanekkira, tBEnH R@sakﬁulpﬁl’amlt rpsferably an

Sprague Gram nea nt such as r| t
rﬂ%ﬁ?o%ifp@o]r C? sa[iécﬁsg RS S dae 20

;Ril%h’écﬁ%ﬂﬁ%r@@éx@%lfam&h@ta&bexwmoaemd whtle fotomess
a plant to be used in the present invention includes
tphamt3 esaretyy Mﬁﬁ Andi§31ts erett- i tsel f (pl ant

m |1 eg, b9 Sﬁ. va [Etcéféégyflgrac@&tsr§‘}_§éc£§§bgy§ya§nclude
Cc

by- priodu uctlon processes of  pl ant
@I@tcleﬁber&gtrmmﬂm yoart famaisi prastiabsitig §tidisingtet ramine

however 005/ 092955, PCT/ 054

PTG A Erarl. SUB SACKOT Gvar Bnt RREAT Cart- A et aroLd
t of e&h@l@h@ﬁ&@hﬂn@ventlbmaﬁgtlbe acid,

formul ated wth a poI yval ent ngetal, salt

Pyl cne /O Oy B il AT GRS ad
%?%?fgn@@Eﬁm indescribed above beibpREOVE RRWAAC acid,

dity 1n y state and after noisture absorption.
m—@bkyl/améﬂd:arﬂe@:aj/ms’aﬂlylof an or gaxsr2Bleid used and geid,

%X%ﬂg??¥ n%%£$ EE##%ﬁ%Eﬁ%ﬁfggé?&gﬁgl%EgQEQnelnetal

palyy adkﬁiﬂecm-:;t all ksaliheodaanh auegarli cadctisdtisedof n arimgonium

present invent h rb f
@msmw%%%r&%%&ca Shth ShTerB Hafrod alone

8?' n PESHS SR &¢i drore Rl YAe o eaCk thd Ot hemmblft@n these,
kal1 nmetal salts. They may be used al one or in

doebhpaenehr bAming PaBLaRCAbe 3G His. LRFAN terrtdsramine
GETRLPBG e 2% b Bnt ekl el g ppmon s
acid and salts thereof are most preferable.

Using amount of the chelating agent, in particular, the
amino polyvalent carboxylic acid is as small as generally
0.00001 to 10 parts by weight based on 100 weight parts of
a water—absorbing~resin; a main component, andhpreferably
0.0001 to 1 weight parts. The using amount over 10 parts by
weight is not only uneconomical due to failure to get enough
effect relative to using amount but also incurs a problem
of reducing absorption capacity. On the other hand, the using
amount less than 0.00001 part by weight does not provide
sufficient addition effect.

By the addition of such a chelating agent, time course
decomposition of a water absorbing agent, which is derived

from a reaction between components in urine and Fe iron, can
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acids such as caproic acid, octylic acid, octynoic

acid, decanoic acid, lauric acid, nyristic acid,
woabesiwzassaci d, 20 oleic acid, stearic acid, ePCT/JP2005/006551

petrol eum aci ds- such as benzoic- acid, nyristicinic

aci d, naphthenic acid, naphthoic acid,

napht hoxyacetic acid, etc.; polyneric acids such as

poly (meth) acrylic acid, polysulfonic acid, and the

ﬂﬁ% rsglgy%sasgdq%f %ﬂ@giﬂn@&ﬁ%\é% 8upBrReXYEo BLOYP: L Bt fon of

nor e preferably includes fatty acids
Ssuchteas s in@adghntocdglcireasgciit, abspyhencyaef g water
ecanojc acid, lauric_acid,. istiic acid,. palnmti .
SO e Ageak T SPeEPre Al 1 oRhy Beatiany (130t Shatex
ngégggﬁﬁtggeﬁatty acid of castor oil, etc. Further
preferably, they are fatty acids w thout an

unsat Q@M@%ﬁ@fg’g@ @dgl loaQt gpef@}e@w é,ge.nt during
é@?%éfi?&fgonp%ﬂé'&%ﬂng %%‘é"i‘ﬁokn‘éyaﬁbddilsééigéd to an

nyristic acid, palmtic acid, Stearic acid.
Astops ebelablipn tdfeyamr ensabngrahad nmpppeefrat tipl13gred by

WO, 2005/ 092955 PCT/ JP2005/ 0065 i i .
PO LN e RA AR S SOR BF Al BRe R A S HE M Ml szat son.
wasakyr &ieedacg@ékﬂi }:B_ a F@AJ&*_’:J;HI]& Z@ﬁ@sa:s_im@ﬁ@ goag'téd,rAnor a
rryrlstlc acl a, pa mtIC acl an Sste | C. aC
Wﬁéﬁaaﬁbéorbaagxﬁﬁi%aa%?@@%&eﬂateTO&H@i#&@hghﬁﬁeﬁ%%gfagent
&HEiRge§99 abBVeRtisen ihBY nbe  shorrmdatadbMtihking may be

inorganic fine particles, in particular, inorganic
pen€opaetli clussngf rfon- dps8bien ngcrptadnandt ygdiq o surface

. LG dit ¢ ot ‘i o
PRBF Shan kL s phEaTRLaL Ehe Pl Rben el fufener,
inckude,cak? fof ®ddabpyethaetaklexidegs asectt asftsid i sonface

di oxi de, _titanium oxjde,. alum.ni,um oxide.etc.: silica
GEPES SRR eY25TE LRSS Rt T & Fg?@ﬁflﬁe??%ng may
BRI 8 e £ € aggl Bhe@¥@ABh® rdRAI, Nfoll@h€d bolRatingwhile
bentonite, etc. Anong these, silicon dioxide and

BALhEaiasng watercapateatt ptaletRort-8%pP¥f RABNE - and
silicon 15 dioxide and silica acid (silicate salt)
with average particle dianeter, neasured by a coulter
count ¢il 4iret iolder ohd@iO0des 0 200 pm are further

DLelegRL s o0 oBTRSBHL Sy ALEBHAE, (1 Ebmporient
made from plant, (B) a polyvalent metal salt of organic acid,
(C) an inorganic fine particle (including (D) composite
hydrated oxides) may be a.dded as a minor component in addition
to the chelating agent, by which various functions can be
furnishedto awater-absorbing agent of the present invention.
The addition methods include, in the case that the additives
are solutions, an embodiment to add as a solution, as a water
dispersion or as it is; while in the case that the additives
are powders, non-soluble in water, an embodiment to add as
awaterdispersionorasitis;éndinthecasethattheadditives

are soluble in water, the same embodiments as in the case

of the solutions.
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20 further be fornmulated with a conposite hydrated
oxide <containing zinc and silicon or zinc and
wabloosioazess (f or exanpl e, JP-Applicati on-2003- 2808/3B)005/606551
furni sh superi.or fluidity after noisture absorption
(powder fluidity after a water-absorbing resin or a
wat er absor bi ng agent absorbs 25 noisture) and further
superi or deodorization performance. (E) OQthers O her

uper i or _deodo er f or mance. er
pol ymrraarerntat SrEan o IR0 Bhiarfl B7 R pgdtegaes

dependie caddpgleat biresast Ifuncasi drong las fummtsted, however,
absor bi_.ng agent of

30 the_present invention can he .

IchtddY ( £5) tﬂepéF‘PPE‘%l af eCRBL n%b%%ﬁf#‘%&%‘@ee'nt g 10
g8 Pre3entieigndd pYE40QH 092955 pBeTtsI PBOOSIONGESL of  a
invention A particul ate water absorbing agent of the
wﬂﬁﬁﬁﬁﬂb8¢nhmgnlBgﬁptmb@@¢ﬁ%@a%@yé%éﬂﬂchd%pﬁéﬁﬁd@éWPight
to an_ex I [ in :
AR BT RD WS ATTuEhy O o2 B0 CbabEh Ehy SRTBhE, A p 3 Hing
amaidtiabkes that 0i. 80 1aaar biy oudiathee watiel 1 phkersbnoy provide

agent of the_ _present jnventiaon is: ,a particul at .
St erC ¥ ord e lagent® 'Jr?ﬁ‘a}%r rféﬁlﬁtaﬁ Ny whi erti%fedlsmg
ARG W Lh P at WHiemaAbsIDigd agerict kitching
conprises as a main conponent a surface crosslinked |
wat e abdoeBi rgorasi oty nbiChY &PBSELNFKkCRg absorption
ol ] ion of an unsaturated nonomer having an
éﬁﬁ%ﬁ%ﬁ%ﬁé&'and/or salts thereof, the particulate
vvﬁt er (mbsaoey g]dfng:camm mackentfadoms aagglaorter at ed particl es
therein, an urther the 15 particul ate ter .
absorhbi - Fgetit S Sat 14 iae%er?ci )Oa{ RS iﬁﬁese\é\q,gcsclﬂ%eélatlon can
el fWmuliak LERE Ehf AR iRy fRdeapash Pl (ERCH e tdr®unt
articul ate water absorbLn%{aagnt in a ph siolggical
¢rEPed oladoven Bei fgtiidtl Y o PdPﬁéﬁa§2°é/g*’=,‘f Pt i) The

&?{ﬁ‘pc'or[;@xgé ﬁ%d@@fféﬁg%lﬁr&fet& Br0)s&f ibhenPprtikeHkat®rention
wat'er absorbi ng agent being in the range of 200 to 400
¢m¢praﬁdrablyatleastonecompoundselectedfrompolyphenol,

flavone, derivatives thereof and caffeine. It is further
preferable that the plant component is at least one kind
selected from tannin, tannic acid, stachyurus praecox,
gallnut or gallic acid.

A plant containing the above component to be used in
the present invention include, as in EP1352927 and
W02003/104349, for example, Theaceae plant such as camellia,
Hikasaki plant, and Sprague; Gramineae plant such as rice
plant,sasa—bamboo,bamboo,corn,wheet,etc.;andRubiaceae
plant such as coffee.

Form of the component made from a plant to be used in
the present invention includes plant extract (essential oil),
plant itself (plant.milleclpoﬁder), plant residue or extract
residue as by-products in production processes of plant

processing industry or foods processing industry, however,
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(ii1) particles of the particul ate water absorbing
agent smaller than 600 pmand not smaller than 150 pm
woenisgo2asst he 25 range of 95 to 100% by wei ghPCT/TPm05/006551
wat er absor bi ng. agent of the present invention is
controlled to have (ii) mass nedian particle size
(D50) of usually as narrow range as 200 to 400 pm
preferably 225 to 380 pm particularly preferably 250

t 50 . eciially 30 preferably 250 to 330pm and
Wé%;119££gq;§ﬁgﬁﬁﬁ?1cles small er than 600 pm and not
smal | @) t hapolseaprentomee a5 sttdt100% by wei ght, nore
preferably 96 to 100% by wei nd further , - 40, WO _.
ey A e e R
Ry ﬁ@ﬁt‘nﬁﬂtaté:dJW'Q%r aPpei evabbyt methD soft pant ieles cular,
snma

er than 500 pmand not smaller than 150 pmis in
& helyuagenofned®lt va 100%Angand yheidda Fhg epepnt described

r ef er ahl 92 to 1009 ' :
Hibe byl rghe e Yt S A e Sk A e et Seure
dengeteilicle size distribution is broadened,

ticl |ler than 15 i d ti
P SheAd IR G0 i th06 P PRerBaBeac i Fd Fad
OYs gle fBG}C}ﬁiiiﬁéﬂgﬁ_e&?cnrgaﬁézﬂéﬂﬂ Me®h1pROr hand dx@uglified

feeling when used in athin absorbing substrate and
1m0 RSIT 4R 4R 30,5, 1@k theyPRGY VBXANE| Rebhi ezt lprfof an

t he present, | nventi . iati '
Pl RS T Y TR Rl BB A PSR Bon aome
®f edici agsaHan i abaandlegusabsclades Paral clad tsi 9& fatty

adj usted to_specifjc ran by _controlli ar.t.i ;
L FERRL IR e‘?cja‘gs%lf n‘???ﬁ%%%% Yetor & %r stuljﬁc}lagael kall
®E058IdNKiNY, Targ rbaq 20 988 ratdran oef i mhsadiinag iresbf two

after surface cross linking. Mass nedian particle size
¢5 BOBE kKABBSpm not only foreign material feeling

w il be Qﬁﬂs%ﬁ&% Ang e =R e ool va 1888 haty1napki 8 of
or a dl%per or holes may appear at a top sheet,

cagseic bycids emangyl i ind ware 2e8:9shhpén20r rRRed nfktty
referabl e, but _al t t rate.tyo - :

BREREnaRe o brBralshanety JHHIC L BSho R dbia,

saphhaiy a88pki bavria schpermafietriosderdahsompttion,acid,

DLE0 lyteos Mol OSSR cLecl LIALLY BbEel o 0, bl fhposc
Leia, sapti3EYcnAPKi Ac o8, andb@PREnic acid, naphthoic acid,
naphthoxyacetic acid, etc.; polymeric acids such as
poly (meth)acrylic acid,-polysulfonic acid, and the like and
preferable ones have a carboxyl group in a molecule and more
preferablyincludesfattyacidssuchascmproicacid,octylic
acid, octynoic acid, decanoic acid, lauric acid, myristic
acid, palmitic acid, oleic acid, stearic acid, tallow acid
or hydrogenated fatty acid of castor oil, etc. Further
preferably, they are fatty acids without an unsaturated bond
in a molecule, for example; caproic acid, octylic acid,
decanoic acid, lauric acid, myristic acid, palmitic acid,

stearic acid. Mostpreferably, theyare longchaintype fatty
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25 Further, it delays absorption speed due to snal
surface area per unit weight of an absorbi ng agent
wanwsgewss a user fitting thereof unconfortabPeT/JP2005/006551

feeling f

or ext.ended period due-to long tine required

to conplete liquid absorption and thus not

pr ef er abl

e. Such troubl es appear significantly, in 30

particular, in an absorbing substrate with high ratio

LA 1 SANCLNLLALION) (9l A WAL RS QIthhAd 1808 o0k 1,

'ng ‘rtesin contained in a thin absorbing

WBUDE A 8 0TS a3 tar sspeakd in 4 o WOUlE0SHEe2¢5kaulic acid,
PCT/ JP2005/ 006551, ,sandvvicfh
sttt ChfherRd 1C 1T -

aﬁ)&/ps at er é\bsC?r bi ng

r1c ac -
S0t bi hg agent is

sandwighedpbetweennl ot Hihepphptirarnwoven cl ot h)
sheets. On the ot'her hand, when nmass nedi an Earticle

Kivetés shapreinghagerdo 9fmthfotPERF§ Eohb Ve
diffi,cult [ : | er At ]
fﬁﬁQ%%%;eé w{ﬁ% ?§§g££%$é PARL ?E?%l%ﬁ%%, it R tEQilar,

p e
Bty n 0f

beRoftgy Pe

I n 0 to 5% by weight but also
ffinrepapondees ¢pardar-olies chminein iahe15/pe to

pm generating. in | veri zi ng process. .inGreases, e
WSt & andh r eﬁgggraﬁ&‘)l%ﬂﬁﬁ%t a‘g)fsor (,P(r:{givoglr'y ang ecitic

165Y84 81 ¢

In view o

et greend i emesp lapdl

618a$8Ss0 MhiGR drak e htG s ashiuc t hoandi bhiicwditude,
cost, along with liquid_ perneabi]ity . .
3%@%% él?eS&E)lFﬁflggjr%’fjodearFltanlum

&?S&é?iaf%ﬁb%ﬁ%{ ate jnecopes signif icant l(¥ihowaaag sbss as
a e.

not  prefer

I'n the present invention, (i)

cettraf ugeliebentyrorhetlis zaphttey StCRC) fonegample, kaolin,
hysi ol.ogi cal sali,ne sol uti ' tr . AQt

EOLE) S aren S o BRser BlplS 54808511 £k 1B de ana

&/[Ei@? 8&&%@ :?(Qiﬂ_@_fcﬁ@egtlégltﬁ wtdetorer efrerfahpl86and siZgicon
/g, further prefera 38.to 70 g/ g an articul arl.y.

%%@qzk@lg@ryl ghlicR 615:161/ és_lw%qltu? Fﬁgﬁoﬁgb vFﬁggFapnagrei%/lcle

biah@tSES

capacity

2 SRS P e 8hul psufdb @it rahsidt b@nd.001 to
if used in"a diaper. (16) O her

200rpot aresfucsher mrpherrklfate water absorbing
agent h j LQn i v) Absorbency
0ot (B BLEGRPESTEL hptEaLLanegal

ency Agal nst Pressure at 1. 9

kPa presstee éusdebingoaddninofd physpoteeitalneentien may

%Sigﬁé?”ég %b%%h?gtg S%ﬁﬂhpga composite hydrated oxide

containingzincandsiliconorzincandaluminum(forexample,

JP-Application-2003-280373) to furnish superior fluidity

after mo

isture -absorption (powder fluidity after a

water-absorbing resin or a water absorbing agent absorbs

moisture)

(E)

and further superior deodorization performance.

Others

Other additives such as an antimicrobial, an aqueous

polymer, water, an organic fine particle, and the like may

be added arbitrarily, as long as a water absorbing agent of

the present invention can be obtained.

(15)

Aparticulatewaterabsorbingagentofthepresent
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agent of the present invention is preferably not | ower

than 20 g/g, nore preferably not |ower than 25 g/g,
woundsiez9s80 preferably not [ower than 30 g/ g aRdT/JP2005/006551

particularly preferably not |ower than 35 g/g. Wen

that value is less than 20 g/g, effect of the present

invention may not be fulfilled. The - 42 WO

2005/ 092955 PCT/ JP2005/ 006551 upper limt is not
ig@pegu% ly limted, however, about 60 g/g nay be

) in certain cases in view of cost increase

duetuprgﬁfﬁid%%aweiﬂapendabsbmbingvpgﬁﬁﬂtemiagheopresent

particles smal|er than ri
igyvendard R AT THPY KT8 éP e%ﬁ q%bkggéﬁégg1%ﬁmple’

% %sh%@tel' Py ESE 'a%orbrl e} Q%@Iﬁt Rahtiod e s gsiieyd Bpetrifarmance

pmis controlled int range of 0 to 5% by

nﬂﬂsﬁunvqnﬁﬁqnaﬂﬂg,quk;a@%qw wei ght and nore
br ef er %’h é%%ip cﬁf\félgg'tw i\!@f"nabggkﬁlﬁﬁ RgEhCLES the

10 s pmis mnt In the range, not only
ﬂﬁnln¢§ﬁuﬂdnmpss obtained due to little dust but

also |i bilit b
o easupetanelana Taret CASTRRHE FRRTL Al aR AR pesutarly

Semiti Q0 (Shapdf WHAIdH Pert iShZlentd S«t&f‘ddwtahm)nk&ng agent
controlled to preferably 0.20 to 0.40, 15 nore

cmraﬁex%ﬁtﬁ y 3B 2@ t BaON3SCARECPERE| chl at i Fies SramSHinked
%aEe a?g%oﬁ?in%he” Je9a i thpj e shandar dyglevi &gy liismking

of range, mass nedi an particle size tends to
@@lﬁb%r?:fatimn désin edsatangsedfmaArsgngpheyhngAn pRLAigrPUP
pr obabi vii) Vortex absorpti.o d

szts‘a&rgss b’égaegg]f t]i}\%t rrk%'a cuﬁ Eenngggggn?lgg?rbhng agent
é%@@@ﬂﬁs Lgyeohepates §B@tﬁeﬂebhaheﬁélﬂecamdsfurther the
pref erabl to 55 seconds, erably

BeEtbhdslake Weker prRBFRFRBRY 29€8%3§a%f§é§&ﬁ&s ZAtOC ettt

' §g§9£pﬁggu?%§g& wi th absorption speed over 60 seconds

may not 11l sufficient effect due to |on tlne g
requi (&l toecbonpfegel yrepepEori qeRRREREY | o the

o aherihe g il SESRRRLsTRb SR P ¢ 951?%*;“8913‘“‘““6
£bl aekbngbeahyopotf lewenotsanr 82 absorptlon

(ii) mass median particle size (D50) of the particulate
water absorbing agent being in the range of 200 to 400 um;
and

(iii)particlesoftheparticulatewaterabsorbingagent
smaller than 600 um and not smaller than 150 pm being in the
range of 95 to 100% by weight.

The water absorbing agent of the present invention is
controlled to have (ii) mass median particle size (D50) of
usually as narrow range as 200 to 400 um, preferably 225 to
380 um, particularly preferably 250 to 350 um, especially
preferably2501x>330pm,andiiii)ratio<ﬁfparticlessmaller
than 600 pm and not smaller than 150 pm to be 95 to 100% by
weight, more preferably 96 to 100% by weight and further
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30 A water absorbing agent of the present invention is
superior in powder handling characteristics due to

woaavisrng29sexcel lent fluidity after npisture abseCcpuPmns/006551

described later - 43 WD 2005/ 092955 PCT/ JP2005/ 006551
in Exanple. Fluidity after noisture absorptionis
preferably 0 to 20% by wei ght, further preferably O
to 10% by weight and particularly preferably 0 to 5%

\r_@r%tl 1100 2bLehe 1 gREST Urhe-ahsor i
e by mergE?u%?gﬁ¥hegk§ e%%@lean such égk%.ffgﬁ‘ §atlo
iof maadru@the@n sofald edi azrln@m (5\93)10nglmt enpoort poadéer than 150

et bl Fde by UL R B TRl S FROR B kP Rgearty

et o DOOBss werdhan pastistefsiael PW3 rpatdo %lrbq/ weight.
increase ratio of nmass nedian particle size by

JGE T G G 67F ATPANL TUF AR & 2NEEe PHBSGIA %bz%ééﬁFréPutlon
tihe gyrRsrMted, HEAL O hasndecd easeak al s @ ?Ig MRS$ease and

medi an particle size by inpact described ter in
Pearnilcdss natt feat hagetlpin %ch rmeg% S P rian p'meq‘r@ra@@l,ywsich

taQ ZOW f rth f er abl rth
rore pr ef er rab yq‘gl(?é)%%%% decr éggﬁp‘%ﬁé nﬁellng
RGNS ot aﬁﬂl”ﬁrsa]dseoﬂylm@'ﬂabbtlrstbIa@ldefhdsl’h@.@t aa%ferable .

f or exanple [ roducing a dia er aggl oner at ed
od g Bot axBiBAB| PEraet Pt SRS [RCReee 1 e to

Q%‘%@'@aﬁa&or\!\@ﬁ%rbmrrgj Mliftsy Bf GAMSEOEo PR substrate
effect in producing a 20 diaper, or nmakes uniform

dins atosiueyi nigmgo S84t @b@mﬂkgmqnsdmaﬁec fibers in
preparatiqnqaf an %bsﬁf%b'&g gybskrate sg%;ec{aﬁ&ecs range by

retenti on 1 npossi bIe des red anount
mmﬁhnuﬂhﬂngpm&éxch@snﬂﬂa@@t@gﬁﬁt@mabBOrbahbnﬁilﬁbeﬂbre

an bsor bi ng, substr at e. when decr

e R S P Rg B0 oM RE AL R ST N Hhii, 2 sin
S%tdd st Sce PrOYEUERKPhOD! auss Hhe i gn Yakrttie 1ehaingei Obver
a particulate water absorbing agent_after liquid

FPri Rt Qb ocadges mpheriial f%r%%%rr@slsl ¢ generated

thi gkpess-pfc@ c;ih'ans§H§959y%1§}9ﬂ§td'ra'éed§£{3§£ ot Ih%we% may
absorption, foreign material feeling of a

arpeey ay astbstabeted ,beaursedlmqrur@eabéerﬁ;yrmﬂmmﬁmy@euape
Surc{ %88§ar{<§terpre li':ia%l%kfsgﬁgta{losno tgg%t ’E:g 'ge TG Eroubles
such as generation of ruggedness at the surface of a sanitary
napkin or a ‘diaper after water absorption, which gives
unpleasant feelingtoa usér or liquidleakalongruggedsurface,
in practical application to a sanitary napkin or a diaper.
Further, it delays absorption speed due to small surface area
per unit weight of an absorbing agent and gives a user fitting
thereof uncomfortable feeling for extended period due to long
time required to complete liquid absorption and thus not
preferable. Such troubles appear significantly, in
particular, in an absorbing substrate with high ratio (high
concentration) of awater absorbingagent or awater—absorbing

resin contained in a thin absorbing substrate or so to speak
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mass nmedi an particle size to be in specific range
neans breaking - 44 WD 2005/092955 PCT/ JP2005/ 006551

wohodsawzpss aggl oner at ed particles by inpact, whPCiiIP2005/006551

exerts effect. . of little generation of foreign

material feeling of thin absorbing articles in dry
state. Increase ratio of mass nedian particle size by
aggl oneration, to be shown later in Exanples, 5 is
goga'ca%wféarpo% &3% t&aEQ% da%:src?ﬁﬂrﬂ;g rs%ﬁo's%r%fteqas herein a
median p y

articlFe size I mpact and expresses changi ng

watép-absomlssngnediean par tsahdwisilzed geaewaenng itthin pulp

| oner ati.n rocess. Increase ratio_aof ‘nmass_nedi an,.-
DAPETRren Gty SHEF SrerQH FOR Ot eSS B Sy JoREN MRS gy c i an
pateipefarabl ¥ skmalla «200b 8y 208 @bt notloh Uy herrol becomes
preferably 7 to 18% by wei ght _and parti cul arl

pi&férablyfor morsth By Rer ﬁt:.leByS%ia%%Jéﬁmfgywq Hipto be
:‘?HC’Ehe[gQ]gg% Qf—‘%e@%es%aﬁyowé%hefbﬁ@sﬁ'lé@déﬁ&unt of fine

partic net er y Inmpact can be controlled in

desiteed rgrege.iqbes Baimkldemnsithamf 1§86l it egesgtraitdngd in
swelling,in a_ 15 physiological saline solution A

Bifrpearibl RapdreRntBharRstagenitor Thethl ckifiplases and
ER¥EAti osr has doldeydenastt yreodyged  dffctegaigyr avdch make
swelling in a physiological saline solution shpW@ L
PAPEHCE AORX AABLEASULY) i HEL9ANgE 6PSH, 8@ 49 pith liquid

%géﬁgﬁﬁéﬂlgg%géﬁéé’ 0n 85 1 Or Tarfh 20 /£ MBke uPDESte into

referably 0.90 to 1. 0 (g/cnB) and particularly

pnefbsabbyng. §8bsbrateobégroas) sigmhenchurkydeasi aydofhus
e% af t L agﬁgurated swelling is smaller than 0.80, it

EP vPGEs®bi'g Vol ume change of a particul ate water

absor bhnghagente sdriter 1 hvgut tlonabgadn ptaeort, rivhigrzh rausesion

tial ‘ in thick f 25 a thi b bi .
BaberThve THRel FPquPa BEOTRITSHCD gl CanPaden. o

abheroligui doahsorftd Orer lthdhe agky,t bak reebvny 6 to 70
absorbing articles is far Iar?er t han that of Ii%uid

ghgerpere prefrralles3s ¢p ¢8sY/ IndVEBRT Brefegsdrly 36 to
ht ti/ng [ [ ' r O 4tk Pg4 1
LA, st ey Sheond g gt hpeicunanny
sregfiefrabant40/to rﬁ@@é@e $iian tbdls duk d&nthof ranqseri.t Opises
tgggﬁf)gggr%tr %Eafr?S%%Piéfgng aa%esoogptaigr\@tc%rpa%%%%)’ qlfngsed in a

diaper.

(16) Other-charaéteristics of a particulate water
absorbing agent of the present invention

(iv) Absorbency Against Pressure

Absorbency Against Pressure at 1.9 kPa pressure (under
load) in a physiological saline solution of a water absorbing
agent of the present invention is preferably not lower than
20 g/g, more preferably not lower than 25 g/g, further
preferably not lower'than.BO'g/g and particularly preferably
not lower than 35 g/g. When that value is less than 20 g/g,

effect of the present invention may not be fulfilled. The
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WO 2005/ 092955 PCT/ JP2005/ 006551 present invention,
vol unme of absorbed liquid and volunme of a water

wahewroozasy agent after water absorption is al nBeT/JPIves/006551

sanme, therefore-it provi des easy novenent of a user
fitting absorbing articles using a water absorbing

agent of the present 5 invention or the fitting state

is not observed from outside, which can reduce

SBLLE s PYLAR0. oo B dishily.y (Xhl tbbOUA G, EELEPAUI AR 60 g/g
tYhe" urder pressure “Li qui d “perneati on tine under
paessera i diieret equeredinfoas&9 M wfewaof cost increase

hysj ol qgi_cal line solytipn to pass through 10 a
gﬁée Oo$9£%§ﬁ5ﬁ€¥nlﬂaPEPHEng?BTng agent or a
vat er {abspebiagt 5§81 ¢ paderc Lsae of thah PSO, pm; (vi)

using.sgeglflc apparatus, 6 to be described |ater.
ShepréEhnigestagdrrddde¥iapasBing through indicates

easi e I5qyggegeggggpgkhgyaggﬁeuaf fnbaYBLseRf Pnvention,

swel | ed water absorbi ng agent or a water-absorbing
resin, of fmmnicidrismmiden thahi §60 duparamsanitgelled in the

roperty._ Liqui erneahility dn e presend .invention
PaRBEial i gkl i T Uiy g O rect® oY verbhetana
superpesreiapid o pey meabylwéyglof . t hmarmtrear i@bsarpangicles
agent appears, -for exanple, as not only superijor ,
smadilart BRaLubS e 0imbisd i thg ta e F8TER  2BOEhPRLY superior
hRg sartd tadd SPo N ghch bawd SRR NG 1iquid-
g%ﬁ???§8 #%o%qﬁii%%#kﬁ%%d?%charging gbrtion to mholé?ul
aceaceblabsyr bhdgebsotherey dpHingtepressune afrfedtpgeior.
utilization of | e ar a rbing_arnticl .
Feduct Ton BPORFAAN L FoRkaBaoeR Pa uar o Ambanl , Of pperticle
Bakki gusaribtbisnefd ecintire19iegnt bi wanf ¢ yalbpdarXd 26 0n40,

an absorbi ng suhstrate with hjgh rati i gh

BOREGTT T f 20 SRPert ALPBF huChTBRLY G sFerably 0.20
wat g1 38bsafiNg og=8sithnlit 8thAbArabseybhdgosunstoiat e£. the
or so to speak a sandwi ch absorbing substrate

progar 6th Iy MsHR AN T 1 WnteeasSordPRP I agéring gt red
WatRhe2 SNk B opulp goBonpoven gl hg%gl%?%%tﬁit ) Many

reports have been subm'tted o enges To inprove
such l(vguai)d Yerbeababstypthehusipagyd f or exanpl e,

"saline.flow cqgnductivity" descri.bed _in 56.
BPh 6Br RRSERoR A UTe Tygsgdtnt oY EAdresent
RGTehP2005/DOB5be r thER 60fscacqitys, progecabl galiowd seconds,
sol ution" described in
more preferably 2 to 50 seconds and most preferably 2 to 30
seconds. A water absorbing agent with absorption speed over
60 seconds may not fulfill sufficient effect due to long time
required to completely absorb liquid and long time duration
of unpleasant feeling of a user fitting a diaper or a sanitary

napkin.

(viii) Fluidity (blocking ratio) after moisture

absorption

A water absorbing ageﬁt of the present invention is
superior in powder handling characteristics due to having

excellent fluidity after moisture absorption described later
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JP- A-6-57010; and further WO96/17884. Liquid
perneability |l argely depends on absorption capacity,

wanastoashi gher absor ption capacity provi des t ReT/JB2005/006551

lower liquid permeability. It is inportant to inprove
liquid perneability while keeping high absorption
capacity and the present invention has surprising
effect to inprove liquid perneability w thout

9&%&?%&@9 anl?{&i{gaf%B%it@h&% MYEHrpbYoR 1\$§¥deferably
sinple

met hod tor carrying out aggl oneration process.

A0cdi 2 doperersgitt pnfur e uies L gpraebyr® tequi¥ day fuglght

Lyl - i ofd h ,
B B Pt 205 L S0 A B0, 06 0t B gRLGRANY accer

ﬂ@P@ﬁ@ﬁélcﬁbé’@rpﬁQBﬁe@ﬁéﬁti@%l oy Wi gibs asbdnddes a problem
substrate, wherein a water absorhing ent is,us

a ed,
oy 44 B ek ey sl PrOPBICtaon@T15 AoEPPENGEH P hah POOT
]%(Slacrilégg e a1 {Pre ‘I@{c?%feerf@'aliﬁi‘ﬁ‘_{feéfgeﬁnﬁofé’{:uré s rption

econds and nost preférably over O and not
tangee ahbaiBedskbyondsngEthecaddtitiespresent

i nvention _can be expressed_b shart enj L :
| aui 4 PoPRERERGS 1 T ahdar S eEt ! 851 3ety mpace
ggacribescd gt erransl byf caarsy ngeditnaggheterati osize by
process, the ratio of liquid perneation tine can be

AeelPBRBRtiIPRan 10% conpared with the case without

aggl ogerat i on ALRCESH tePr S5 S5 AP Vg NaeheWRE (N pBent
further "preferably not |lower than 25% and upper limt

i heesbfionshaf0gecesaReasahsof of Bapernedippgppgticle size
erneabi i of..a_ wat S ' e t.aj
Yot BRaT tc%é/ds%%%kfea\ﬁa elb??l. E{(gﬂlggﬁggggﬁg GROLAAYNGE 5 to

i Cl'es” obfai ne oner at 1 on
B8BNgmoferpexaaphiel ywater 208s ifurttherppesdetrably 7 to 18%
i nvention, are not clear,. however, .the follqw. ng 2 .
BBENfYTtaPE BORE| REFEHT Y gdﬁ%ﬁerggﬁgngsFE%%EE,ratlo
HiFNBa POWHEE $a8 Qo £H1 & Ss 0ADAG) AghpaANG sWatigher than 30%,
absorbing agent particles are decreased, which ,
ifopr e¥eBpPlLeqinderParaing andiayeyar pEUSONPRBFgANPREtLCLes

RIS RE ST Sl comaiers of -
andetrhabkbkbiaddedsio,i maneiad ibpd eLfrehebbi pregucing a
R Br e bR P S SRl B qrons
hydrophilic fibers in preparation of an absorbing substrate
or makes retention impossible of desired amount of a
particulate water absofbing agent due to fall off from an
absorbing substrate. While, when decrease ratio of mass
median particle size by impact is lower than 5%, it also
provides problems of big volume change of a particulate water
absorbing agent after liquid absorption, which causespartial
unevenness in thickness of a thin absorbing substrate after
liquid absorption, foreign material feeling of a thin
absorbing substrate before liquid absorption or rugged
surface after liquid absorption. That is, decrease ratio of

massmedianparticlesizetobe inspecificrangemeansbreaking
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fluidity. 5 (xii) Water content Water content is a
parameter to specify volatile matter such as water
woanisanzess in a wat er absor bi ng agent. A wat er PCT/JP2005/006551
absor bi ng agent of the present invention has water
content preferably in the range of 1 to 10% by wei ght
andnore preferably 10 in the range of 2 to 10% by -
wei ght. Wien pfter content is outside the range,
i_mprovenent effect of tt i hwvent i j
PR LT TR RBT o ey o R emeht PAP R Theoct
ok qglt?_lgge{g@@?iaﬂtlitoyl dfe < aveti gabtrad treedi lut fed Song od finkhin
resistivity of a water absorbi agent ‘0 b '
SleosPLBEE Aedire® 118 4FL8 Pror LASRES TR LP Sudiammedian
pga?%'i%tl!evéfé’e B;r gc{@%dﬁ@r‘%fti@?ﬁot@!b‘égsmlﬂat\d@ iHExamples,
1res!st!v!ty of te water absorbing agent is electrig_
isesbstepit gppasateayerthd deciaaTinghIGBinglagess, mealan
measur.ed under neasurenent | 1 ; i
OPaCOrLe28 ! Ry R o bh S e A1 o orCair it Ty o hass
rieddaed pgereidald ¥izZy geherbolihgwingagydbmerabang process.

criteria: one havi I i,SLi Vi [ ;
T oror2 CL Rt TOE TOH o1 £ aer ched- hie it FACERAPg kg™

SURSLLABB, LONGe NNt Nonyel Wi FsdISTY \8 to 203t ngbt,
138 kboss ponsld [0-ni ig&ééfi hod &S high g fang
ﬁﬂﬁhﬁﬁfﬂfﬁeﬁ@%ﬁhhﬁiﬁgﬁﬂﬂh%é pasilight v Pﬁétgﬁﬁgérly
0 0 . fi Ghangi Cthi
Qﬁﬂ§§3%§%¥ %3#8 §30$§g V%?%ﬁg'r2§$§?ﬁbitngﬁﬁgﬁgtﬁgﬁgguCh
I(gnbgle?,S de@rE@ER rh@ib i(3) def imess avwedion ERartgicdg diameter
substrate. 30 one havi vol.ume, resj sti.vj inth
Rang®afdt Hyms C‘?Mﬁ%{f@o[@ﬂd%%ﬂ e‘#if/naler¥ s none

char gj;ng mubsdedlsa tyAowalel abser aiguegesd ofellieg in a

present invention has 48 WD 2005/092955
POH P05 00 65541 N oI U Y5 stivity of 108 [Q , as

wi Il be shown, i D EXRERESS adsfr@®in@hdis: Coasshbi etdsent
| ow C a?glng su%strate. On the other hand, a
et dys dre o e sien sWtyho it 9ebra & o it HRA s & 'dd n9
R e T
1® the range of 0.80 to 1.0 (g/cm’), preferably 0.85 to 1.0
(g/cmﬂ, morepmeferablyO.90ix>1.0(g/cmﬂ and particularly
preferably0.95tol.0(g/cm%. Whenbulk densityof gel after
saturatedswellingissmallerthan0.80,itprovidesbigvolume
change of a particulate4water absorbing agent after liquid
absorption, which causes partial unevenness in thickness of
a thin absorbing substrate after liquid absorption or rugged
surface after liquid absorption.

In the case that volume of absorbing articles is far
larger than that of liquid absorbed, it may restrict easy
movement of a user fitting thin absorbing articles or the
fitting state is apparently observed from outside, which
significantly increase spiritual burden of a user. On the

other hand, in the case of a water absorbing agent of the
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chargi ng substrate. Thus, a water absorbing agent of
the present invention shows such effect as little

wehewstwzssati ¢ chargi ng during nmanuf acturi ng pPCOORHESS/006551

of thin absorbing article, little powder scattering
and adherence caused by 10 static electricity and thus
superior handling. Volune resistivity range of a

wat er absorbi ng agent of the present inventionis

B EhEE ot gt LA AR G g vorune of

Abgir dat a@sa:rrﬁulcﬂgeagpptia:ﬁitezomt@ﬁr abparpttohate alapet the
absorbj n

a he resent n_are. naot
R R e o AR R e Rt
LBEBrBREgRIIHIG 1HHISE 19d & VARG rodbs @St Pl GEn BOI tqieepresent
such as a thin absorbing article. 20 For exanpl e,

ftmrﬁnﬁb@ar%lr s bt i BPes Rt @ BSan Ak PRAS TR thf@m outside,
gkhcegﬁt§ aﬁbar gé%QEﬁbﬂgbagaeh oFhg akgerbing

Strate of the present invention neans one forned
u3|ng(xa paiguddl peemeatéonalidoebingeagenesande

hydr ophi li.c fib ts,.Content of th
it o1 AR SR e (Cui OB EREeRT PAT ony L FRaULTed

&b$ 05 BinNg oFUL LH A I g 1diel paeseet soluvest itan pabsas’ehlrough
on total weight of a water absorbing

it _and _
Ryl ssphe £ @CSWCPJf)]e?%W%eEraQS&%W @@e@ﬁge?@o@@%‘gxmwbmg

09 t
Cikher BogL o2 o GO0 MG o3 cic e

thebeadesthabedn lalyser-bi Agostdst Fame @ﬁq@hée@rﬁgénPaSSlng

SEEORb A Fa i S L SRR IR IDRRO QAR Laver

olfi sty peedbsardn ai]]gsorbzﬂﬂg a%nl&&tSb&Qﬁﬁsﬁﬁ-absorblng resin,
PCT/ JP2005/ 006551 _substrate, a . thin absorbing article
8RR BBUSHEIPREG ORI PeIReAldOroPRG ST ?¥c|e of the

pr eSG@Eq‘u‘ih‘ﬁ%&Hﬁ@ab&l@ﬁ? _ﬁﬂlﬂﬂéopﬁes%thlﬁﬁ@ntbd)ﬂ is a term
absorbi ng substrate of the present invention,

Q@ﬁﬂaééngheéﬂfﬁpﬁﬁvﬂth|énéerﬁ§5§PF|t9fan§uQeEé€R liquid
% %%ab%l%ybf JEHH L4 cRINsNEsEahl {abéﬂt a?ﬁ%%tr'%()dfcflpéxample,

uction e absorbing artitcle of present
aﬁventlmm&yWQUpﬁrﬁqn'hagamdlEakasupo¢¢(ﬁkﬁonﬁﬂémaﬁatﬂ@ﬂe in

% é.ﬁlcﬁ olrnbglg Qgt %tslb%tteal( abﬁ Hllri%ul%rseﬁrga}/dlng ability
frombody fluid discharging portion to whole area of absorbing
article. This results ineffectiveutilization of whole area
of absorbing article and feduction of liquid leakage or Re—-wet
amount. Inparticular, this effect is significantly appears
in an absorbing substrate with high ratio (high
concentration) of awater absorbingagent or awater-absorbing
resin in a thin absorbing substrate, or so to speak a sandwich
absorbing substratepreparedby sandwichingawater—-absorbing
agent layer with 2 thin pulp (nonwoven cloth) sheets.
Many reports have been submitted on challenges to improve
such liquid permeability including, for example, “saline flow

conductivity” described in WO05/22356; “Liquid permeation
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sandw ching a fiber substrate and a particul ate water
10 absorbing agent, followed by sandw ching the

wahewriozasy core between the substrate with |i §ardprP2005/006551

permeability (the surface sheet) and the substrate
with liquid non-perneability (the back sheet) and if
necessary, nounting of elastic parts, diffusion

| ayers, adhesive tapes, and the like, to fabricate 15

%gﬁﬁah§9r%!n§hﬁ£%5558icé Iﬁ%l Bluglghap%£agé%16§h in

or a ary-na an a sorblng ar

J&?ﬂmHGGédOl@ndamdchnﬁ@ssiM@9ﬁdlﬁsﬁd denS|ty in the

range_qf 0..06 to cc ,and hasi int .

' ange 1R Dt ettt Tt 1 a1 fePeuifs e aparaEion
@@@@cﬁ%y@xéﬁﬂ|tﬁbeﬂlbﬁegeabﬁéﬁpﬁﬁbhl@aé@cﬁt?eErov1des the
crushed wood pulp, or cotton linter, crosslin

demer baetqd PBéPﬂeai@é}éﬁYf i bEE 1scHR@RtaR bR, ingyve 1iquid
f(d leabidq® ﬁliéqgé Wl% ngSEFtEBﬁ cfﬁ?&%f‘@rﬁﬁ the

hey are us s ai i A particufate wat
@h@@ﬁ@ﬁngnaQBMQoofhahespmpxeaungZEffawentoommpsouaellquld

exhi bi absorpti.on hara teristics,
Pharersiad SaREF B e A4 pBE Bt P RRacicy so much
byvenétpBinpeeinfdttald Fot BeEkHGEsg SAUGHT Im&Fdt Ld€Process.
starting froma paper diaper for an adult, whose

gr owt AL idspgrmersdrn Fé&l@ntlpylerapaﬁﬁﬁéafef EEIHIERA §or a
a3k AR en@QEéghab§9r§9nEO é@ﬁ@Kx@tﬂﬁg Qsent invention

i nconti nence, and 1k eX|st|ng
p@rtd@@lfat:elwatb@ dtb%orfméngliélg%dbt s e o dapandence on

absoLblig.act cleed Liattalns, | egs ] egkaoe ande i o aer

aﬂocgelrbém; agentefbl nge@nchalievd eelingrafear=efigr @ vie@adsand
er son ar i such an absorbingﬁartifle and of

of
RESLRBOSE aF 127 Ath S66PETucBATE BRFFREARLY ovar 0 and not

m@@&eﬁhaﬁh@oo@é@@ﬁdé et it Widrdiealweidat @dand not
specifically wth the foll ow ng Exanpl es and

domgairatihge ERagpIce8dsbut, the present invention is

not | ri o
not DEZESEE LR iR BN 00 RIATPLES. Mirk0Ueyprensed by
ﬁ@@&&eedngyrahEOf@fIkwqugpwpﬁﬂmm&@nxﬁhéyﬂweuedevapuasedre,

%gt g)r o Ss&,r&%%éia Wacteerr, abs b}i/n aél?;irli]glggit: eg(gjgfomgration
process, the ratio of liquid permeation. time can be not lower
than 10% comparedwith the casewithout agglomerationprocess,
preferably not lower thén 20%, further preferably not lower
than 25% and ﬁpper limit thereof is 100%.

Reasons for superior liquid permeability of a water
absorbing agent containing agglomerated particles obtained
by agglomerationusing, for example, water, asinthepresent
invention, are not clear, however, the following 2 points
are considered: 1) By agglomeration process, fine powders
which is clogging among water absorbing agent particles are
decreased, which improves liquid fluidity and 2) wvarious

inorganic fine powders or polyvalent metal salts, composite
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agent. Electrical equipnent was al ways used under

conditions of 100 V and 60 Hz in Exanples. A
woabwsroozssor bi ng resin, a water absorbi ng ageRCTAPII05/006551

absorbing articl-es were used under 15 conditions of

25C2C and 50% RH (relative humdity), unless

particularly specified. An aqueous solution of 0.90%

by wei ght of sodi um chl ori de was used as a

R &§59E89b ég“'gﬁd é”i@ﬁe‘%dﬁgﬁ;téb%ﬁﬂ¥d¥é liquid

sin and a der “on t mar ket and
parﬁeahbémtplhgndesoﬁbeaMEHe(ﬁnrmﬁy &odidapér thhi ehrfage of

absorb e on distribu u

Rt A sg% qgé?n%ﬁ?%ﬁn% 9?ﬁél§g%én%% §Ce %%?Egﬁﬁr%lquld
¢fiaiaexanpl e, for about 16 hours at 60 to 80 C) , as
approprlate toequilibriummoisture content (2 to 8%

by weilghi) HBSEE S9RB§Ikei ght) of the 25

wat er WQQ@W&B A€5ign ppfaazl anfeity LbUgS Fef $RCIGR 1 1e matter

Capacity (CRC) for a I ol ogi cal "'saline solution A
watbrasbsdrey ngnagenedoin@ getgrvaigs orpbfog Maergut Anwater

made qf. nQ fahric
ARABPOLHs SBhIh GE i i IO ERETDL 3R, figBRY content
peatreehbed ialt R526ngEheE bag 108 vvai got bihel vatepreferably
absor bi ng agent was taken out of the saline solutjon

ant 6Pe3BIRPAUPES? arl LUbjRictied A - - WBED fipter content is
20034 883935 B éJE%%Q%&QQ@%%%fﬁgﬂﬁ@?&h@%féﬂéﬁ%1nventlon

m nutes at 250 m sect) usin
eenmtfth:@:(mtméucﬂ a2t gl pnéwz@n@éwﬁfmmgeem By the

Kokus n) [ t t h

i e R e e T

39@uba&v®pgkﬂiammﬂmﬁkmgbrﬁla@wgwateﬁxabeakmanpugkhater,
ntrifuge Retention Capacity (g/g) was cal cul at ed

PSR WBFYRESSA and W2 according to the fol | owing

f or mul Qll@?”ﬁ’élﬁ:ﬂ@%éﬁtsﬁfﬂvl cEpeeé twa i absb@bing agent
(wei htV\2()- ght W g)/vveight of wat er

absorypﬁgmeagﬁﬁlqRﬁWlty1p¥b %bﬁ@Fﬁén@P%QﬁQ%ﬂﬁ agent is
%%%%F% 9és%stgv5 g {AAPY 2R kER) s f¥er@absorbing agent,

yS|o ogi cal saline solution 15 This nmeasurenent “was
mea@ﬂmeddua&uom@aﬁqrﬁgm@twe@m@dtlons1x>be«descr1bed”later.

Charging degree of static electricity is judged generally
by the following evaluation criteria:

one having volume ;esistivity in the range not lower
than 10 [Q'm] is defined as ultra charging substrate.

one having volume resistivity in the range of 10 to
10 [Q'm] is defined as high charging substrate.

one having vodlume resistivity in the range of 10%° to
10** [Q'm] is defined as charging substrate.

one having volume resistivity in the range of 108 to 10%°
[Q'm] is defined as low charging substrate.

one having volume resistivity in the range not higher
than 10°% [Q'm] is defined as non charging substrate.

A water absorbing agent of the present invention has
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442.1-99( Absor bency agai nst pressure) provided by

EDANA ( European di sposabl e and nonwovens
wagssovsson) . Awat er absorbi ng agent of 0. 908CTJIRHS5/006551

uniformy scattered on a 400-nesh wire nmesh nmade of

stainl ess steel (nesh size: 20 38 pm welded to the

bottom end face of a plastic support cylinder with

i nner dianeter of 60 mMm A piston (cover plate) ,

v\rg;wé%e\a rg%@% %ggtg:ﬁ: i tO@rE;?‘nt]' ttalsew o??'b'&éh&@ﬁﬂr@%x%les

nne face t he support
Idmdahdand €BdlssIDyed W dwr dhamgsng0$hbytr&£s on the

ted on the wat bsorbi ng 25 Tot
iy N8Rt ek SUBBSFTaESPFRUEY , ARt BFAOBps PRI ine

%‘%elrgm&rbdcécp BaPk3EQB WRSA TRAS Wigella t br | atk evts o FNDas ethan
the piston to conplete a set of measuring

mmﬁavgéumem$€$ﬁlvhéy|Q)%d—0\/vas[%a]]u§flédl§(pltqq%ﬁl§1ﬁéi to
t.ot al. t he d an fy
?}?ae%%e%g tShq‘le ate ST{%’I?]% 3 gr (RE R0 14y %"e'}?ty of the

qer ab i'ng agent at 1. 9kPa (about
@M&rﬂan&i@@ﬁmo& sBopsijuch Affleagsabilitrle wiltartrostatic

di aneter of 90 mMm an thlckness of 5 mm plac din.
i crsnlip: fiebaterer of 150 BICTRAN: athin @0sorbing

ol 00 6al 1 Sabdier -s & £ A PRI DRBbrence caused by
/JP2005/0065 1 solution controlled at 252C wa

poared epecdrikétyamnd efbus @lﬁerrelq}fpp]é?ngm\“gce gfolume
the lfx?’f’ f'rlgatn%{:n Fﬁoghﬁ%effa_ﬁédﬂﬁr %%%%rt Wet fhe pr)esent

oyo Kalsha Ltd
msem&medsméfmrsbllym of gl ngdami l@ er [RQmlagndFusdher

entirel tted and_t hen S I|qU|d was renoved.
Hﬁ%f%%@giﬁ e HESRTT i hg® %p%ggaﬁﬁs Vias pl aced on the

wetted filter paper and the |iquid was absorbed with
t he mater absor bi ng agent under | oad. The liquid
| evel (Wak RepRRESHRIEH 29 Hfdi ng the 1iquid when the

| qu'z%?i’{é%fof?g %Qiﬁﬁicéﬂaﬁ@%ﬂ@ aWRRED 19l A§ELL of

of th ter paper. e set of the nmeasuring
1xprﬂsﬂntMﬂnweﬁuxﬂﬁlﬂieaﬂpéreéﬁeﬁééilﬁnhlmkF%%t hoyever,

égoF%éﬁg &g%%%fa SOT&I%& %%gﬁfg' gﬁ&%e pi stcn%régg}and an
exsbuding aheitbadswas aseastinéd agaonblngsarben¢9
QoL TSk BLEaOULE () B3 AT cal sl el LRl AN B
Ahsorbency Lot OStyABSSUR Wity agent. The absorbing
substrate of the present invention means one formed using
a particulate water absérbing agent and hydrophilic fibers
asmaincomponents. Contentofthewaterabsorbingagent (core
concentration) in the absorbing substrate of the present
invention, based on total weight of a water absorbing agent
and hydrophilic fibers is preferably 30 to 100% by weight,
further preferably 35 to 100% by weight and particularly
preferably 40 to 100% by weight. '
In the case that an absorbing substrate of the present
invention is a thin type, thickness of an absorbing substrate

is preferably 0.1 to 5 mm. By using such a thin type absorbing
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(weight W (g) - weight W8 (g) ) /weight of a water
absorbing 20 agent (g) (c) Mass nedian particle size
wWOores®9zser age particle diameter) (D50), | o0gaPCThR1005/006551
standard devi at.i on (off) and per cent age by wei ght of
particles smaller than 600 umand not smaller than
150pmin dianmeter. 25 A water absorbing agent was -
subjected to sieve classification using JI'S standard

S'evestg%fgégﬁﬁg¥§ %%N& é%EEQQ%ngég%ﬂHﬂnégs Flrther,

pm an 45 pm and
Ad@ﬁébgﬁtﬁgﬁgtwrmﬁimbfdiheppltésehéslrsvmﬂmn tisapne @@tmlmed

and not smaller than 150pm.i n di apet.er was

G0 TwhEe T hUBr S AL SR ue e PR ohieh e { & fr iy ion,

%fg ﬂgdgtéﬂéeﬁ“Wf%H‘%ﬁﬂﬂﬂdﬂﬁé%M§dﬁﬂﬂﬂEW'Q@&E@ back sheet
rticle diameter corresponding to R = 50% by wei ght

WQQC% thwslld%trgmnmﬂ%ﬁolllt% WO 2005/ 092955
Loga\r]pﬁn%%g o f %)arogﬁfcﬁ:f@rfjbﬁntkp I HFZ 8 rePek of the

mc's viation (off) 1s represented
gyeddiet inlvboni ag ragrive] or e\pdampéJen @rﬁbﬂépwsalﬂmmrai-lon

nmeans narro Ies tribut

S 141 RBFREP L G EP R R SaiAOROE RSP F b1 dT Bt RIS ©F
{98ai ch 1% byipaei ghiostratl =add. 9% ﬂsar’i\ﬁtghhte water
respectively) 10 For sieve classification,

m@mw caiferi 5011008008 GAE I IgEL ot G UAERLRY coTe
L0645 3 ARHBLE AESN, LR Ve TBE b PR TEEN Mo Sl ace

I
k?nner di ame sieved for 5 mnutes

uﬁefg a}er Hhap stippé reiteveishakegquidbuwl - ESesabsl gy (the
snaker r

Sk eret el entlnst) N apar L PEFE e Dt

§1 8nEad 6h JiBNe:s,COAREEPOBd At d,0aDA% iy l\aﬂqeghtob‘fﬁmdmate
on the whol e particles, when sieving is, carri gd out

gbgm%rbwe@éstwl@h ﬁﬁr?%ﬁjr%‘ﬂl?w’ésr?e§l§§e&e eF| %%qaa/ult

éJéénltu9g5n95%1%59 &d¢ch 4 Gk oBE¥kAndakireNcOt is molded
a sorption speed (Vortex nethod) A 0.90% by \/\Elght
agdenusospt et $ban of o shaVeinlems bry gen the range o 06 to

0.50g/cc and basis weight in the range of 0.01 to 0.20g/cm?.
The fiber substrate tobeused is exemplified tobe hydrophilic
fiber, crushed wood pulp, or cotton linter, crosslinked
cellulosic fiber, rayon fiber, cotton fiber, wool fiber,
acetate fiber, vinylon.fiber, etc. Preferably”théy'are used
as airlied.

A particulate water absorbing agent of the present
invention is one exhibiting superior absorption
characteristics. Therefore, absorbing articles of the
present invention specifically includes, sanitary articles
starting from a paper diaper for an adult, whose growth is
Significantrecently,acﬁaperforeachild,asanitarynapkin,
so to speak a pad for incontinence, and the like.

By existing the particulate water absorbing agent present

in an absorbing article, it attains less leakage andmanifests
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(physi ol ogi cal saline solution) prepared in advance of

1,000 parts by weight was m xed with 0.02 part by
woedglw2as a brilliant blue-FCF, a food addit Pee/IPENE006551

kept at 30' C. :The physi ol ogi cal :25 saline sol ution of

50 mMl was poured into a 100 m beaker and added wth

2. 0 g of a water absorbing agent while stirring at

600 rpmwith a cylinder type stirrer with length of 40

t r b
?Xceaffe qg%sorp [on speecjpr(sec 1|9r§<ft ?t?r{e&rée%e?g%%s of

pdesdregkalrigyi shé’roan(akxamr[hllletge&ytc@i& endhef stirsieg staffs
chi g?as t he ter apsor blf% agent absorBs the

I BT LET s%’r‘?rﬁje £9FUrtHn, which was neasured
accord| ng to the standard descri bed in JIS K 7224 -
54 WD 2005/ 092955 PCT/ JP2005/ 006551 (1996) "Testing
nmet hod for water absorpt PSA™BPEEd of super absor bent
resing, s PESCLIPLIQNL i@ 5 wldbgye;(&i)&gt@@ ddMically
af ter moisture absorptlon (% by weight) 5 A water
absorifiend ddentinf Exagples endf embgrstavecieampbasit Haut,

b f h d
HEHLRE-B <3 R ke AT St RA LB

humi dv&h@@@tp@l_»t@b;h@ncwwbaa oratf &t AT QXIS A FER were
PL-2G from ESPEC Corp. ) ontrol |l ed beforehand.at 28

BRASYDes 5b?vfe03hmwmq yletﬁﬁal%o TRPY Wie s¥ahrhgd also
&5 — &St nesedsobkedyatet-edbsorbi

agsoﬁbldr%%ent was tﬁrlgﬁgs?g?gg%rﬁsto JI S st gﬁdard SOTRIRg

agen’es Bfe@00cpheinighantiies Flw vhilsplamdeyeconditions

CP e %@Sﬁ%@up tlwaéfgm gbsswb' ga@ggngbgg%aggt%@m,

00 ri e transterre

‘ \Jhﬁeﬁtﬂfﬂﬂﬁdlrsg e‘genttdmed ]absmib&m@r erabsbebedtmndsed under

nmped, wat er_ abs i ul be rn aoff th
G%déﬁaoPFa‘&E?é 5!’ rchal R%’Cg %ﬂ?%l%%ﬁ“élf‘ﬂﬂl&y fotniess
faQré@é&rLQ»flg/h%ple@&mea The traesier rd wmdler of 0.90% by
absor bls@‘g gent to the sieve was i medi ately sieved
VeigBt @@@guasphgoradwat%gs%@%q @wsgﬁéfe@ﬁ-ceh gL ine
?g?gg KER, TYPE: ES-65, 20 SER No.0501). Weight W

1°the oversize water absorDbi ng agent left on the
si eveAanglt eetghsoVbifg)rafin kadundeispee omaiher market and

25018 2R, PESSEH DIAUOL L. SLEKREAECD oy ansord
wehghtiyeW8s distribution, may be used in a comparison test
after drying under reduced pressure (for example, for about
16hoursat60t080°C),aséppropriate,toequilibriummoisture
content (2 to 8% by weight, about 5% by weight) of the
water-absorbing resin.

(a) Centrifuge Retention Capacity (CRC) for a
physiological saline solution

A water absorbing agent of 0.20 g was uniformly put in
a bag (60 mm x 85 mm) made of nonwoven fabric and immersed
in a physiological saline solution controlledat 25£2°C. The
bag containing the water absorbing agent was taken out of

the saline solution after 30 minutes and subjected to
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calculated by the followng forrmula. The | ower val ue
in 25 fluidity after noisture absorption neans, the

woebtse29sat er  absorbing agent in fluidity aftecT/JarP2005006551

moi sture absorption and in powder. handl.ing nature.
Fluidity after noisture absorption (% by weight) 30 =
(weight Wb (g)/(weight Wb (g) + weight W5 (g)))x 100
(f) Decrease ratio of nass nedian particle size by

h@RQEErin§5fo¥“%g&ﬁﬁhﬂ%@%.52?67é38%995!QPQ@?#/S%Q?) using

I'ncrease ratio of mass nedi an particle size
amgmUmh@wgachdbMHtéEZam@ddmugﬁe@mhrlﬁﬁge@a@qpyWMkusan

EREPEERCH Al St Har oo PrOT R Ut die (o -1 98 ont

fiVaypnogitse: baktlss Méé@ufé@@eft@&ﬁ@1@il£r 2pef=@ion without
Yamanmura G ass Co., Ltd.: See container_41 in Fi 12

8RYUBPEO719P6PrDEBE| 8@EBthy CHAF hEIIARAEPRELOR Gapacity

r | r
Jopapralae.Teata Yoyt oot ol SR PR L co che

OSPeo¥18g6foamd1a0 vi bration for 10 mi nutes using the
di spersi ng machi ne under conditions of 100 V/60 Hz,
vibration rotation speed of 750 c.p.m After the

InpaCtenﬁESSu@EdRéﬁeﬁaﬁbhcbapabZEy(wﬁwb was neasured
he, previ ous net ian particle size

rDdeejcﬁhfaW@am aU§éHBtr1V&1 A@ém /¥etghe qinpakeraksorbing

ahaatmegyyred (15 in advance. Decrease ratio of mass
medi an particle size by inpact and increase ratio of
nmass nedlan particle size by aggloneration were

col CuB) bSOt d ALANAOP L OLINL 8% PRl I3 S kpa)

of naé Si ze
é&@Om(pE§61bEBgﬁeaunpa¢ﬁhe(Eﬁmuaﬁbar i mpact))/ D50
bef ore act Incregse rati o of ss nmedi.an p Qrtlcle

size Byio28°5BFORERLL 3R PIFOIB0S (TBE6-di Pgr L0 @ method

aggl Qﬂggﬁthb@ﬂ}bé%g heforet agedoamrat | prbiiBe@ afy erpaNa
gl omer ati on. LéBulk density of gel after saturated

é rppﬁgnuﬁlapose ﬁy§P§|BQPUQVG§§|?ﬁ§O§éP@ﬂP6ﬁ
(g/CnﬁhaterabsorblngagentofO.900gwasuniformlyscattered

on a 400-mesh wire mesh made of stainless steel (mesh size:
38 um) welded to the bottom end face of a plastic support
cylinderwith inner diameterof 60mm. Apiston (coverplate),
which has outer diameter a little smaller than 60 mm, no gap
against the inner surfaée of the support cylinder and can
move up and down smoothly, was mounted on the water absorbing
agent. Total weight W3 (g) of the support cylinder, the water
absorbing agent and the piston was measured. A load was
mounted on the piston tocomplete a set of measuringapparatus,
wherein the load was adjusted so that the total weight of
the load and the piston uniformly presses the water absorbing
agent at 1.9kPa (about 20g/cm?, about 0.3 psi). Aglass filter
with diameter of 90 mm and thickness of 5 mm was placed in

a Petri dishwith diameter of 150 mm and a physiological saline
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A wat er absorbing agent of 3. 0 g was uniformy
scattered on a 400-nesh wire nesh nade of stainless

weoerewslostasesh size: - 56 WD 2005/ 092955 PCT/JP2005/006551

PCT/ JP2005/ 006551 - 38 pnm) wel ded:to the bottom end
face of a plastic support .cylinder with inner

di aneter of 60 mm and hei ght of 200 nm A gl ass
filter with dianeter of 90 mm and t hickness of 5 mMm

l, f
R LB Bh o B0 REEaC L et g, s A tevel
btdthe fupdead smmftah:elos ‘d:h@fglaxqmgis&bbmgl clalskm*a oE filtexr
sol ution, in which l astic.cylinder_with the :
RaPBE Chso ARG Egent el (g SESR TAHG BPBba ahane Bhd-)
t/ae gl assdafdd tae. s tLde 3F iasse510ér & aBdidPesthtlirely
t he support cylinder containing the swollen 10 water

yps6en rgdadhen wESesskdd wdd f”laérrﬁeﬁ‘@v@élnt ai ner
fill edy, wisth @fptaylé' alegghe% Eaga\s_eg%gn 16ekhowRdrhe

by hanging for m nute to 'y renove excess
seltteidofi hineir pla@elrnegnd 406 ercsmctwarsrﬂm}:mﬁ wéhh the water

rfaeof th 0 on.five shets
SPeR S s AT T ReT The it PoE 1t Pan a3 Sq Sbagspant
SO apleddcthdo116h00wheamtGeesiigula. surEhde)béOEmg lower
mnutes to renove excess solution (that is, to renove

&hgRy §Pel BEPRAI SUBEAGHO S SPGt FontREIPaBSEr e D Pathet the
}g@a%ﬂ éggaga%g%%as 11@@&%@@%& (akl%logj)r anWhizeRght

as oute nmeter a little smaller than 60 mm no
@ép @gaatrm toheliweieghis off tlee sypokd suppoder2he swollen

I d t
GHIE 08 51 DU A, P00 A0, O v 0
el sqhirEdud@sin . Fb%@hbrb@@dyﬂugﬁ@nﬁﬁ phesswmbleﬁLQpl was

bed was measure dis anc etvveen t he bot
them t(S 37 |*?”P1 4 aghar B InG? it & following
wﬁ@q% of t he piston. volume (V1 cnB) 25 was

cal cul ated from hei ght of the swol l en gel bed and
bottom area of the support cylinder. Total weight W

(g) of - the piston was
neasurAeg&gepa ately, totr#ai%rv?él%gelht(%)(g) of the
?qumelgh’cy\m hder- wamghttH/é3 digst) ofie Wgh h ot a iwedlariphgorbing
%el asured. Bulk 30 density of gel after

swel ling was cal cul ated by the follow ng
fOTnUH &) Ma%6 median particle size (mass average particle

diameter) (D50), logarithmic standard deviation (o) and
percentage by weight of<particles smaller than 600 um and
not smaller than 150um in diameter.

A water absorbing agent was subjected to sieve
classification using JIS standard sieves of 850 um, 710 um,
600 um, 500 upm, 425 pm, 300 pym, 212 pm, 150 pm, 106 um and
45 um, and percentage by weight of particles smaller than
600 pm and not smaller than 150um in diameter was measured,
whileoversizepercentagesRat eachparticlesizewereplotted
on a logarithmic probably paper. Particle diameter

corresponding to R = 50% by weight was thus determined as
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WO 2005/ 092955 PCT/ JP2005/ 006551 Bul k density of ge

after saturated swelling in a .physiological saline
weabastooznss (g/ cnB) =(W (g) - W8 (g)) / vol urmre oPCgaP2005/006551

(vl) (g/cnB) 5 Wien bul k density of gel after

saturated swelling is near 1.0 (g/cnB), volune change

of a particulate water absorbing agent after |iquid

absor ption beconmes snmall, which elimnate a problem

19% Qagntﬁ'dﬁl g&@é’%@f@f‘é s Zkhi GRNPSS %ogb's&%ﬁﬂll%uré@&?dard

I'ng Substrate after i qui
absbapt oon.( o@h)ﬂ@uﬁepmesﬂntﬁdahsothnéqihmﬂungeiormula,

er f or man An ab bi bst I
A S RPN e O T I A LS

deseribedibater as an absorblng substrate and
subjected to a Re-wet test. 15 To begin with, a nethod
for preparation of an absorbing substrate for

evalugglgn ol 8 §h9ﬂn ?g/gwl A wat er absorbing agent to
be described later of 1 part by weight and crushed

wWebdrpith pX bf a2d pel tasrdhypamdiighite Wéeaetsulsj ored todérys by
m Xi u5|n Th 0
epiuhl sRunf2, D5 eGh ok B a8h  RERERELEE T e "5 oy

to forma web wth dianeter of 90 nm The web vvas
pressed under pressure of 196.14 kPa (2 kg é
1 minBPE €6°BBt GLASSARIGRESPBI ng Cabs¥rapeOFRIng agent of

ZﬁabHa% (H]cW'aE eQaJ%h’éoV&{cQ{“ofoﬁheQngP H=i:rPResh sieves
ubseque

ntly, nmet hod for evaluation of Re-wet anount
dffher IIDA MEARINS BIEYRowmbet sWianmieapsof bimyy and sieved

ubstrate for eval uation
SBot MRS RS i red S0 srhe O qlbam Ok s-65
g%@gglSﬁakéteeFoﬁndlﬂanﬁeueakﬁabbiCOmLthtdLaneter-of
mmnm was aced thereon. A si ol ogi cal, .sal i ne
S0l ut MBAS (B RID BB LASF AT DRI MR R eE tge fepgeter
6139 StaM@srdhelevPOUWRd OMRindiey neNeovenyf abLyEtabdsed
subj ected to absorptlon 58 WD 2005/ 092955

PCT/hFPPI00LE 0O635 £ 1 eBorviien i AUERY LereRF T t¥hantivhetepdard
0882, SHHESRUEE: by 0pbReLs 2k Thliersnageran th.c.
No.5,051,259 etc.

(d) Evaluation of absorption speed (Vortex method)

A 0.90% by weight aqueous solution of sodium chloride
(physiological saline solution) prepared in advance of 1,000
partsbyweightwasmixedwith0.02partbyweightofabrilliant
blue-FCF, a foodadditive, andkeptat 30°C. Thephysiological
saline solution of 50 ml was poured into a 100 ml beaker and
added with 2. 0 g of a water absorbing agent while stirring
at 600 rpm with a cylinder-type stirrer with length of 40
mm and diameter of 8 mm, to measure absorption speed (sec.).
Absorption speed (sec.) is time required for the test liquid
to completely cover the stirrer chip as the water absorbing

agent absorbs the physiological saline solution, which was

measured according to the standard described in JIS K 7224
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Roshi Kai sha Ltd.), whose weight (W9[g]) was neasured

bef orehand, was pl aced on the nonwoven and the
wahswrizasg 5 substrate. And then, a piston andraTlpPzds/006551

(total weight of- the piston and ‘|l oad was 20kg) with

di aneter 90mm were placed on the filter paper so as

to press uniformy the absorbing substrate, the

nonwoven and the filter paper. The filter papers were

'@@%é 0“@@%9&%3‘32\@@5& f&i:“v&*até@'al]@s&ﬂgﬁé%rﬂ%ﬁe@d %‘% éuper

m nutes . ets of the filter "papers were
whisgirbgnt( VG ihg) - tDescaligiliané Re- wet anount after 10

' . - f
(o) 1550 ST B o EedridT A B Pl Bt son
Thi elyneed goift )an absor bi ng substrate was neasured under

| oad of 0.5 kPa on an absorblgg substrate. G&J) Li qui d
per medt FBRSF| HRSeHeRd AT S #i 9 Stas FREsESs ngcattered

pPahatystton &f Ul G IRGHIRAL AR /i 6B d2OneeTor 52 mm and
pressure is explained by referring to Fig. 1. As shown

ml@lhg of, 22 heu nesad LreiBinty appariat ashisidohposedtrofilable
|Lu es [ d
s e R T e e R
icomerodilaebeforohard. 4 W@%dl@logshrebétﬂ@@ rmiddider and

the glass coluyum 20, 25 a univers open-cl ose
SBEsob R 2580 NG for: ABar it At wiBR™ ST RBERpeRSOrbed

$aQRG0LKs 280 AR 4 %t%%%r%%'sll%ea%n‘@o g&@ss%artdéﬁ@gleves

27 is inserted. The glass filter 27 has nmesh size of
@f. 20Q0t he gnaésam@t@ﬁm 29, ct aff@gnd theneeiptung -Hoapsbed

%ﬂc:%?:g%bﬁg?glﬁé% el ath Jst%‘”ﬁ %‘ﬁﬁﬂ&%lﬁ@cﬁﬁ%}éd QRgidly

ace when 1 colum 1s
wiot h bEOO tdarffear ity sitod ogiloal JB%I | seasdhudi oaieme, the

cl as d st e _stopcock 25, whi he standard
et Bt s JRERRS AR phGeabifs 58888 Shpera
mma&&&mugw&@a%ém@ wdf e swhes tdwey eakufally
is filled wwth 150 ml of a physi ol ogi cal sal i ne

SOtuEP slestray bhed WiRing of Tt}‘ﬁetgﬁ%%é%éke%?’at&r fReorbing

gl EQlﬂH@s%Qve%&@%‘é@h@te@WQMed %o@@léé%nds using
-30K" (from Asone Co., Ltd.: Gade No. 2-635-

waBouted. tﬁpﬁtsltehee sprerend IoR $hl_éV1ﬁ)rFé§§iER,z§tYP@n_ E6d65,
% lb“btl gh V@%éfg(?romlﬂ%t J)Qgré{]?e ln%%:%rnglsgrbing

agent left on the sieve and weight W6 (g) of the undersize
water absorbing agent passed through the sieve were measured.
Fluidity after moisturé absorption (% by weight) was
calculated by the following formula. The lower value in
fluidity after moisture absorption means, the better water
absorbing agent in fluidity after moisture absorption and

in powder handling nature.

Fluidity after moisture absorption (% by weight)

= (weight W5 (g)/(weight W5 (g) + weight W6 (g)))x 100

(f) Decrease ratio of massmedianparticle size by impact
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23 is fabricated in circle-like having dianeter a

little smaller than inner dianmeter of the glass
woabosrm2938. At the | ower end of the pressuri zaPCoaPI008006551

21, a 10 pressurization plate 24 is fixed. The

pressurization plate 24 is fabricated in circle-like

having dianeter a little smaller than 25.4 mm and-

t hi ckness of 10 mm and 64 holes of 24a are forned so

Qﬁdtolﬂ€P§%§@ter£E9g]Qﬂ? WeRer siddfiage bArtheWer size by

surface e plurality of the holes of 24a have

‘dgghemeralEOof 1 mm and are aligned in about 2 mm

|nter Theref ore I I qu 0

can V?Em;f?%ﬁ? %in%pﬁ§g¥§§ﬁ¢?g%g? gﬁldltg%tﬁeglok ?lass
BééﬁaCEaﬁiﬂ@ &f arfidtes P IS Suninzaé f@rchad gace idd o Ar oogbainer

the plurallt of holes of 24a. The rization r.od
thilppex §°¥LPH“€ DF d<Pi PR Pk zfdf bpiit ety f rpgigename

HE ADg o dpyn, df £ Rehh PRScI 44 e gl a%%1.colswaN coARaifbrt BE in
|l ower surface of the pressurization plate 24 is

E&UaéﬁedfaUQPé§§lB75ﬁerfgélmwﬁﬁ Bvafedéingf monnting on a

RTRPL M0 (0. 20 LD PR A A TSR AR oy

Bé@&iuﬂeﬁﬁahm+syuilﬁt£30 sae ESgToﬂ&Ixma@ﬁm6@ﬂ19h@) and
| oad 22 and the pressurization rod,, is adjusted so as

FaPEATEO T 9T 2l MioxE S5t uF1p9 Yo b SREHE9 Y paghline under

@ohdRsh bnkOod §M@L¢ﬁ@OW@£eRnﬁﬂﬁﬁﬁhhﬂ&dﬂ%ﬂﬂnﬁgpeﬁalBg 750
the measurenent apparatus conposed as above |qw

peprdat i BAter rtélamra@ac*pr Eesr Bedhan i@ sThe (D3F) was
aéﬁgggeg( E> 1%&?%%58‘1 bl o éﬂfa%{ Pafrtatcle size

a phyS|o ogi cal saline
soﬁoomﬁha@atéra@%dmbnmgqﬁ&n@@@foaqwmpasbwﬂaﬂl&w@eaasred
WD 2005/ 092955 Pgﬁ!JPZ%OS/OOGSS char 1dle size b
£8i F8 WBBCBy e Heiti T it 3800 & G124 Rdt'e Y

iabsetbbng agerktake swelib BﬁrmagsnmédEEﬁ pSEﬁataéebyze by
during this time, into the glass colum_'20, 6 nounted

RIOROIRE 288 WRLet &2 1?711§ﬁ&dw|btyh thRe toldpuder 29rmylas.
in closed state, 200 m a physi ol ogi cal saline

solution (a 0.90 by weight NaG aqueous sol ution) was
char g@¢crieaskeonetiiobgf opess mpdian sagpdetle 54z oy impact
Q 150 mM of the physiological saline solutionto

3 ge air in the glass filter 27 and the

=100x ( (D50 before impact)-(D50 after impact))/ D50 before

impact

Increase ratio of mass median particle size by
agglomeration (%)
=100x ( (D50 after agglomeration) - (D50 before

agglomeration)) /D50 after agglomeration.

(g) Bulk density of gel after saturated swelling in a
physiological saline solution (g/cm?®)
A water absorbing agent of 3.0 g was uniformly scattered

on a 400-mesh wire mesh made of stainless steel (mesh size:
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stopcock out of the system 10 After swelling of the
wat er absorbing agent or a water-absorbing resin in

woheoslmezser for 20 m nutes, the physiol ogi cal PealPIV85/006551

solution and the swollen water -absorbing agent or
wat er - absorbing resin in the beaker were noved to the
columm. -Then, further 30 ml of another physi ol ogi cal
15 saline solution is added to the beaker to

tel r,ansf t n ake . he
R el S e e
,@glldmdsérTnithnmmslcylamttéle o:ﬂwéosmml dredh h/@itgirt of 200 mm.

o LBnFor: FRet o i H® 28 400N T00 T ey of S

MaRUbescedf tar aSchhRdt esr tlz@ glLessubkaatirpnToed tat. No.
sl o fy inserted in the colum. Careful insertion is
e

Aeduifred 860 Rékpgmkiin Capesi ReiRekHare $2arsbEdih fhdled
%&%%$9r5;§kh9%.?Hg51oﬁ%bﬁﬁﬁgogéffﬁérgbiﬁ%ﬁon, in which the
pressuri zation ayer of the 25 water
plsetbicngy hyjede r orith whteratads ebbiongingségent head dmdersed
22 is slaw y,.loaded,. followed st andi st|II f.ar

Pt Repod Shindr 68 the Ut ARE | TobShe | Ayeetopt; efhtes of
\WalRId ials o bl Y #9e Rlupdr tWal BE n8b s i dn tgi i sy ltheAétJGILlen
5 mnutes, the stopcock 25 is opened to pass the

MiodEItRL PRERl iy atqen% RS thadkamppeE s ble %ﬁnftéhléler 2illed
Liiqy 4 gﬁ?@hoigaﬁggﬁdsﬁ'ﬁ%e sb@u%&@ﬁdaEglth%dLbyshanglng
neasur e i"at el y a ter th upper surface of

Ificquildmpassesto -r@1gh WD m@%sp@ww:;@@sﬁ@@sggacmg

standard .l L. th t
R PRl e ma AR ek oh FRRTREE Bhetiiel sRFE e Boy Eacer
WpPLIve Qgéétefoﬂxb\f%@ﬁkbmlSCfdb]ft‘éﬁd ihéolqumldeestusﬁaee% 0x
is raised up tao a m ahove, t t
Courd Ty pﬁpgu,%r%d%éogt%% Eg%ﬁ’i% is'oﬁt‘g a{j%:?ﬁdy figutes
%Qﬁgeﬁg@é les2@ls PEL 8EDYRI)hatM e d hemaddid pRYseblbBecal

qwd the stopcock 25 is opened again to sinmlarly

medsmee SpAytiag RoEksortes Bypehe StFTek @bserhing agent) .

SH&QQPEE? ﬁgﬂqg dwhieﬁHéé&h€%ﬁ8g§ﬁgtgﬂgﬁfttlesmaller
ssing operati-ons are repeated 4

ttlhnms 60 Ly i rmb lihgoargraeatstonhm menenderr pres sur éhiessupport

av
%%IV%E%EC%% Ho é %p and down smoothly was mounted on

theswollenwaterabsorblngagentlayerandleftfoanunutes.
Height (thickness) of the swollen gel bed was measured by
distance between the bottom surface of the support cylinder
and the bottom surface of the piston. Gel volume (V1 cm?)
was calculated from height of the swollen gel bed and bottom
area of the support cylinder. Total weight W7 (g) of the
support cylinder, gel and the pistoﬁ was measured.
Separately, total weight W8 (g) of the support cylinder
and the piston, without including gel was measured. Bulk
density of gel after saturated swelling was calculated by

the following formula.
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pernmeation tinmes at No.2, 3 and 4 trials. Liquid
perneation tinme in the case of simlar operation

waoibsmarosshe gel layer is 8 seconds. The shor PET/JP2005/006551

liquid pernmeation tinme neans the:higher 15 liquid
pernmeability of a water absorbing agent and when
applied to a thin absorbing substrate, it neans

i mprovenent in liquid intake ability under pressure

short gphnd datda Pfok! @%bld 2 PRITPRLEQNAt L dlAling in a

pressure was cal cul 8te [owi ng form
shgsu@dm@gcmdtﬁalahelB@dmilp@rd@dkmﬁh ti me under

S l.i qui d per t| n tlne3 nder
g@ 3.93 w%h l?tgg % Iugrﬁmo iggg;sa(- i iR ger meati on
tlne under pressure wth 25 aggloneratlon)]/(lqu|d
perneation tinme under pressure wthout ag%Ioneration)

(k) Withen &sdkeREned tan ol grilnamtairsAaltAtarafueel 158 1s

3) 30 t ,
%%taeryr*n gg@o?%?#g agexp@}lglgspé \églrg?é E%F%gr n%za;/rg%gu%g{l Rater

sidsldrfiog 8gdwtied tiar hlqued ak schniti ca becemeemrraatlllonwhlch
YELA nat ur al omTok¥ln

fr
3 BerPiBohe pocsdr RRenchgesechn thifkntls or

Allgrie B Stafase bife aakuinnumsdir®h nigs subakeatéutafaed liquid
cooled in a desiccator for 20 m nutes to measure

WEISGHPTARE2 (g)). Water 'content was cal cul ated by the

follo hﬂgER%ﬂn%E§on5o&FQ&ﬁNJ %b-@@&%&r% rAfhce
wei ght) ' =[ (WL1 () + 2.000 (g)) -W2 (g)1/2.000 10

(1) Vérumbseebiisgi subyt@ate ﬁmeevaabmmrngva@g@mepared to
%%%ﬂuatre8|%%| gfép%a u e Qs%rbbggdggggﬁbgﬁslater as

Teasureq usi ng h Fesistance
amrefoaio r(iReE 40k stadele faﬂmfns%j&rd“lml Co a Redwet Aest.

wat er absor bi
not sH& @g?#n l24%ﬁ%%%§ogec%Y%E%%%%gtH%nSé Eﬁgagsorblng

substrate for evaluation is shown below.

A water absorbing agent to be described later of 1 part
by weight and crushed wood pulp of 2 parts by weight were
subjected to drymixing using a mixer. Thus obtained mixture
was spread on a wire screen of 400 mesh (mesh size: 38 um)
to form a web with diameter of 90 mm. The web was pressed
under pressure of 196.14 kPa (2 kgf/cm?) for 1 minute to obtain
an absorbing substrate for evaluation with basis weight of
0.05 g/cm?.

Subsequently, a method for evaluation of Re-wet amount

after 10 minutes is shown below.
The absorbing substrate for evaluation was placed on

the bottom of a Petri dish with inner diameter of 90 mm made
of stainless steel and nonwoven fabric with diameter -of 90
mm was placed thereon. A physiological saline splution (a
0.9% by weight of NaCl aqueous solution) of 30 ml was then

poured over the nonwoven fabric and subjected to absorption
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15 under conditions of seal ed and neasuring
environnent (19 to 21C and relative humdity of 36 to

wa466sRY9ss and opened the seal to be used | usPCEPIN®006551

the test. First: of all, ‘a sanple * contai ner for powder
resi stant nmeasurenent (A-1-2, dianeter of 150 nmm and
length of 10 nm is filled with a water absorbing 20
agent, which container is then set on the nmeasurenent
depanat minufeanheetrhcckaiessons dO mmlodd ansuedsealicanly,
el ectrode and, el ectrode:-cqefficient of the apparatus
SOeAnP B S o - LERER BTN I SO &R PUBGAS. 2 £Xom Toyo
FRRHPECtkyekNa AftLr), CRABLEt il At setbilgg) vpdd ageaglired
100 V is inpressed and volunme 25 resistivity is _
rsforeddngt t efasl mianra® ¢ Meurenyaree)andThee absorbing
I nt hLs.r te » L [
TR PR FRER O it T d AR (el of
valeupisbPegraed lafacelvest20lcgchertdi dganatered 0smjwedgedlaced

enerally_by the foll ow | uati iteria: 30 .
T Chidy g Ce51 BRESF olP 1% Wik Prades Mo T Eargl nera shgprbing
thay Q4 [ @Fe iroriRfvdiedinds tHd I/ 16har dpbsubgheatrel ter

one having volume resistivity in _the range of 1012 to
PR raNge 26 0% &9 9580 peTh A2008 d0emEt, Tbide[rgfssing for

SSLRL D g IRE0L B0 Rt Bt B o A O B o
déflineldy)as tchareding. ssigb Rer-ated, aprweirtavafigpvdlQimeinutes.

resistivity in the range of 108 to 1010 5 [QM is
defined as | ow charging substrate. one having vol une

resi stj vi i a9 . hi.gher, .\th 08, [ i
defi ng z#se\éngﬁnoc gtr o] ng%sonugrgltnpiéct e. (g()Re?qreerén%e) %?an%ﬁe
1) 10 Pol yet hyl ene glycol diacrylate (average added

nmole n er .of ethyl ene oxide unit: f 2.5 was

i scol e i 1t e o ReRe At R A o S Lim
acryl atrg e 94 o Fnetita d At Bubatira tef wa5S%dys umi® under
(mononer concentration:  38% by weight) to make

e idgh A-iqdifd  SuFde FReMIBERG FRPEY Tadset i on | qui d
was suppl irednliQ &d8RGH Ao AL ARk DY r AidiAChi Ng a
lid to™a 10-L twin-armtype kneader made of stainless
st eel Entequeppedemenh appjeacitets o Lo isi éwapeaition time
under pressure is explained by referring to Fig. 1.

As shown in Fig. 1, the measurement apparatus is composed
of a glass column 20, a pressurization rod 21 and a Load 22.
The glass column 20 has cylinder-like formwith inner diameter
of 25.4 mm and height of 400 mm. Under the glass column 20,
a universal open-close stopcock 25 is attached and between
the open~close stopcock 25 and the glass column 20, a glass
filter 27 is inserted. The glass filter 27 has mesh size of
Gl. Ontheglass column 20, standard lines L and H are marked.
The standard line L corresponds to position of ligquid top
surfacewhenthecolumnis filledwith100ml of aphysiological

saline solution in closed state of the stopcock 25, while

the standard line H corresponds to position of liquid top
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agitating bl ades and then nitrogen gas was introduced
in the reaction systemto purge out dissolved oxygen,

wohbismorasepi ng 20 the reaction liquid at 30C. PO®JIP2005/006551

reaction liquid-was then added with 29.8 g of a 10%

by wei ght aqueous sol ution of saodium persulfate and

1.5 g of a 1% by wei ght aqueous sol uti on of :
L-ascorbic acid while stirring the reaction |iquid,

s Lt jooLnitiatio i ' : ;
e A R e R
wagd iaket abhetdiaht on dlosed mideds Dfobhédtoptock 2f. As the

pol ymerization. After 60, njnutes . fiom.initiati f «
SO PSSR o EotR et BB ERT ke SRS G Yok dfTom
AdbneWabch pelkynecreee e .gramalsabad stat esed

particles with dianeter of about 1 to 4 nm _The

gr anuPét'gee uBDeR\RRACEL RRPIEERELHERT HER Rt 2d praeBauBRing

n 3Oy peFyner |
e TR R T P R PO o b Py e
@t eisi dlabwdsatieeh jpul verdled e shavlg digetyd a little

2005/.092955 PCT/ JP20Q5/ 006551 i1l and _continuous|y

SPEYe A DR W & e SHETSh T Se S0 e g S0P 0 o

and 106 pihe Pablieel esndiobrsrmld esréheanr OO pom Webel 21, a

pul veri zed agai n_usi né; aroll mll. Particles passing

RIEGSUIPZRTESR FbRAP Stridehitefle 1U% By SRegHZBdsagrlate

on Ll aéamréatcéog_sié Stpirctedd o PP Yerizahé08r INgittie
I ne water-absorbing resin particle passed the 106 pm

wesh Leet thagc?2beh mmand xéd okinelss hét 1 Qaneraffd@@) hodes of
e same.quantity, dried agai n t.he

SRR RFOR AR (e s B RS Bt oo s (i pyrtace o

atverr abstede Ng Thes nfeg hiaivy ag tihertegle o F\ 4athaes dzetdeter
shape 10 in 97%.yield, ,Centrifuge retention capacit

) MR RRE GRS PHEgIeCa ShPhhe? ot &ﬂ%&{‘f%ﬂuss%ﬁ@aﬁﬁﬂrer
Rabhicl 81843 ealD8A) i nRessent 288 2 Dfcpardicl esof theeupper
absorbing agent smaller than 600 pmand not smaller
tStvaf a050S pee dirl theghe Ve A acmaarg eevihe PeRsSEgrepation

e, Bl sy o v (2
parti dhleapeesvrtrérasbsorbda@l,eshas {$) the dyepaurization
I G S e M S
mesi Natajhé®flower surface of the pressurization plate 24 is
attached a glass filter 26 with diameter of a little smaller
than 25.4 mm and thickness of 3mm. The glass filter 26 has
mesh size GO. Length of the pressurization rod is 330 mm.

Total weight of the load 22 and the pressurization rod
is adjusted so as to uniformly add load of 7.03 g/cm* (0.689
kPa, 0.1 psi) to a swollen water absorbing agent 30.

Using the measurement apparatus composed as above,
liquid permeation time under pressure was measured. The
measurement method is explained below.

First of all, toa200ml beaker, 100 ml of a physiological

saline solution (a 0.9% by weight NaCl aqueous solution) was
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20 100 parts by weight was m xed with 3.53 parts by

wei ght of a surface crosslinking agent aqueous
weabwstwzssconposed of 0.5 part by wei ght of prPopyP®0®006551

glycol, 0.03 part by weight of:-ethylene glyco

di gl ycidyl ether, 0.3 part by weight of 1,

4- but anediol and 2.7 parts by wei ght of water. The

m xture 25 was heated at 195C for 45 mnute in a

noriar , m [ a 09S bipplge

etefdnsho b ook nEoa =S FER SEORTZONTE o rarer
.&%séf&uM@t&gembsbmb$mglle§®n 20)miguk®&®wWwn. in Table 3,

mass nedi an r | e si n ogarit anda
deV|a§?B%r?F€f% LFHJ¥5%%éS géﬂ% vd?%%g?re Sk C?lumn 20
hbenesd BochntdabieaSs Auptorer At pairth ottrees swef;e:ock 25
little observed in the water-absorbing resin

b2 cmez@c%;’ai@zrgwopmt/ 3PpbY5i 06885 ¢ L (%%é?%n%%futlon (a
9‘“‘3! gj?l%l ¥gEMYL éy&ﬂuﬂﬁ@r yhat 8nd 2 S&E%llowed

er 0 et yl ene  oxi de unit: 6 9
M@Spélnﬂﬁql M&dstopcécﬁﬂ’l@ Tl of dann dgQeoust anhm@lfoglcal
[ um acryl at e havin neut r al l.i zat4ion, . of, .7
S HEF S o L St Pas bhe A S raekay’2y (388 che
gekgcberchbionoki guedsydbemt eacti on Iqu|d was
supplied to the reactor of Reference Exanple 1 an
n|tro@ﬁhergéyﬂk%%QQH@Bd@ﬁﬁiWﬁt?ﬁeapé%ﬁgiﬂ?s%%?%H195 a

195&8? Qﬂéoggféﬁel E%@lno&we{hé"hﬂaé%gﬁe@bﬂg 2t0h@n1rrﬁﬁ§stsl ONthe

e reaction 10 |liquid was then adde
phyhlﬁgogSCgl@falanEOQ/@bytmm ghtl mémélewa{mr@bwrblng

ersul fate a d 1.5 i.gh
B
£Bactb0mhi. qmden,r eﬂ!wl“‘rt}héng 30 mhisf aam@h:heaf physiological

pol yneri zati on m nut eak tenperature
DL SaT Gih 8F asted 5 ovite BepkEnc STBSE L, Mnater
E&HthEbEJ@EhQ%e%&erﬂﬂ£%ﬁ%&ki@hmpnfoﬁlbﬁédﬁgfﬂt@@éﬁérrlng
frominitiation of ol yneri zation, a hydrated

gbk- Likeigokpnehewaslt@Ren out, which polymer was in

t t
0 ey gl L I o gosgfoatghenc

p@lwaﬁermabsepra@ KHBInAmaﬂethetthtG@<N%§ﬁEXﬁ@éHmnr they
enln and dried with hot air at 160C for
ﬁgpgssg+ﬂgn%oarle@lﬁﬁ%g i

Firal was t hen pul veri zed
by a pekkrmd Imdndtes, the pressurization rod is slowly

inserted in the column. Careful insertion is required not
to remain air in the holé 24a set in the pressurization rod.
After contacting the pressurization rod with a layer of the
water absorbing agent or a water-absorbing resin, the Load
22 is slowly loaded, followed by standing still for further
5 minutes to stabilize the layer of the water absorbing agent
or water—-absorbing resin.

After 5 minutes, the stopcock 25 is opened to pass the
liquid. Passing time of the upper surface of the liquid from
standard line H to standard line L is measured.

Immediately after the upper surface of the liquid passes
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continuously sieved with wire neshes with nesh opening
of 850 pmand 150 pm Particles not smaller than

wes0prmmsse 25 pul verized by the roll m | agaPaT/JP2005/006551

Irregularly pulverized powder of a water-absorbing
resin (b) was obtained in 91% yield. Thus obtai ned
powder of a water-absorbing resin (b) of 100 parts by
wei ght was m xed with 3.53 parts by weight of 30 a

a | iinkjng; ag olyutt i d
314, °SERSA0ER) 0 POnl, SourRUSCR P 8, CaIRRSEnd

mhvsdicghtg il ebhyhensohlhtyicwt idi adiged dyllowdiyhErpmOci8e upper
part b i ght .of 66 2005/09295 S . :
B BS0bBrOGBAETD 35 HEBhe atect BT ARG T arkss Fy-sed tp
wel ghbuef 5@l elbovENeh 8l sttaidard Mdsehgal @dr ihg 240G befriod,
35 mnutes in a nortar, mxer to obtain _a surface

Ghes PresiRed IkdtdoraBosr Bragthesiepd Ahadar il ke gemeved) -

g@aﬂ CINA QHd%éBHeoW}?é 13RsADI _ealers%ﬁc&gk d;is* £heManed

in Table 3 and mass nedi an particle size an
legpam thns oni b2 nhylared sded pesehng el fi phFalpmed surface

a oner.at ed articles re li.ttle observed in the, .
RS a0 sERRSR et AR Bl e Symilan
Ralgtatchyp enei gd yepbrdt acnyl atre (ryyy=agel adldedmasle Liquid
nunber of ethylene oxide unit: 9) of 4.3 g was o
dsgmard®n F1ms 5’6@1@@7 B EHTUEFueSuS VESPEE JRloe &ddildmuid
Bl AYiRgs ewd. 3l zaldon £a1d s of L7i5§{9ihyﬁg%%ation
mononmer concentration: 15 38% by weight) to neke
rtdast fonthegersle dheliddetri operpgiipd whblsogtppie aglt dayer

ti'l;eé'%ae%og{dso.f Ref erence Exanple 1 and nitrogen gas
was | ntroduced in the reaction systemto purge out

di ssolTied shoxytgen il ad keephemt idve tEactmeanki ghedhigher
t,.30C.. The reactjon _liquid was then added with 29.8 g.

B T Ret Gty 28OS PODSBF AT B 5n et then abplied
pey suHiat 8b88€bing it tld) by meirght mpagueRdst in 1iquid
solution of L-ascorbic acid, while stirring the o
AddetiCoAMLLGHYd INAESUPTPRFUTA- | MRqBRSHIMPfratio of liquid
PRI 123 PRl uRbiEgorb JHUNY $a s BSQEu&sﬁeawﬁﬁ@ £8f 1owing
pol ymeri zation of 868 was attalned after 17 m nutes

fiogmulai-ti ati on of 25 polynerization. After 60 ninutes
frominitiation of

Shortening ratio of 1liquid permeation time under
pressure (%) ‘
=100x[ (liquid permeation time under pressure without
agglomeration)-(liquid permeation time under pressure with
agglomeration)]/(liquid permeation time under pressure

without agglomeration)

(k) Water content

On an aluminum dish with diameter of 60 mm and known
weilght (W11l (g)), 2.000 g of a water absorbing agent is spread
uniformly and stand still for 3 hours in a oven without air

circulation (EYELA natural oven NDO-450 from Tokyo Rika
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pol ymeri zation, a hydrated gel-li ke polyner was taken
out, which polyner was in granulated state to

weoanisioorsss with diameter of about Ito 4 nm  TRET/JIP2005/006551

granul at ed, hydrated gel-like polynmer was spread on a
wire net of 50 nesh (nmesh opening: 30 300 pn) and
dried with hot air at 160 C for 60 m nutes. Thus
dried material was then pulverized by a roll mll and

I SI Wt %ﬁess e
SRS Ch S DB ot ek EER0SS ooetéegf%ﬁ‘g?%glmean is
te&kepnouPand coebeddin smEdigrcatirant42® pmineres to measure

I
PR ST Bt AL B8 Bailenanent, o

rrellatohie gt Eolrafudla. wei ght of pul verized particles. The
fine particles of the 5 water-absorbing resin passed
through the 106 pm nesh sieve was mixed water with
S(%r%tl%r 9)90C) in equal weight ratio, followed by

rying again at 160C for 60 m nutes, pulverizing and
cl assiWeiteat icomteo tolttaiby iweded)ar | y pul veri zed

P 18 #hn DO BT A RS b 8

wat er - absorbing resin (c) of 100 parts by wei ght was
m xed vvlth 3.53 parts by weight of a surfac

cr ossl Ak, ﬁ&uﬁﬁeﬁtesétﬂééf&ézyscﬂfuﬁ IR eI EESeF %16‘9 gagnt
part Ry 1\Weledhte Of s PI-POYY eB% H Yt er 083 oBBihgbYagent was
wei ght of ethyl ene glyco di gl yci dyl ether, 3 part
e areirgiet u@ﬂ-nqxsdzlgmabuﬂairmmgfarmszsraplaqet/@wo ammeter
\x?égl okoggﬁekro$h$dggé£géec %ﬂ?fafedpﬁ&a%% Eggrblng
es I'n a nor m xer " obt ai a surface
agess] tokedewal entabsos lstrmg:erobﬁon &) shoEaelrl then X4 beurs
di stribution,of the water:-absorbing resin i s sho
St P SR et Sbhash 6 PPeF £ Rg eyt ottert (1 o
I2a0@r khANt&1 201 6& anglal @i e\ attiorot heg enf) | mintablbendd the
Aggl onerated particles were little observed in_ the

weeer taho syl vekite (e theekeawbt e Fijrstocfov! part §ample
Ry el ity %rt M&@%ﬁis%%%wg@ﬁem@ét (A-1-2, diameter
wat er - absor bi resin obtai'ned i n Ref er ence

Bahpl sumandiq@@’tths05yl(l\/\mngms 6f lhaderittas wabelabgorbing
spr quﬁhzhgoﬁ Syké%q%iju?¥£%% S ﬁgéegréﬁ ggg%éggetus

£ er conte Was® ar nt

" 4%dmp 1weicghtkaed spagsed mhe.6m&ameter of an electrode and

electrode coefficient of the apparatus used for the
measurement 1is 80 mm and 0.503, respectively. After
completion of setting, voltage of 100V is impressed and volume
resistivity is measured after 1 minute (1 minute value). The
measurement is repeated 3 times by replacing samples and 3
results are averaged to obtain the measurement value. Degree
of electric charging nature is judged generally by the
following evaluation criteria: '

one having volume resistivity in the range.not lower
than 10Y [Q'm] is defined as ultra charging substrate.

one having volume resistivity in the range of 10%? to
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pm nmesh nmetal screen to obtain a particul ate water
absor bing 30 agent (1) containing 43% by wei ght of

wagglsonmsat ed particles. Evaluation results ORCTHR2005/006551

particul ate water absorbing agent (1) are shown for
centrifuge retention capacity, absorbency - 68 WO

2005/ 092955 PCT/ JP2005/ 006551 agai nst pressure at 1.
9 kPa, absorption speed, fluidity after noisture

?E!@Wrgi-'&nqn,isr UGN Ak Q1O e Sy Rafdd cl e
Size by I'nmpact, bul k density of gel after saturated
swel | bng hamiagphgdimeogesabtsultneinotiue i omngmd Ml to

nf ent _i.n.Tabje.5 2, for | ' i Stribution
ﬁﬁ Ta[g% B3 1% S{G%%ﬁlfg r?esdicakl%arrg:)léﬁ %’éjl%eszt%a%ee "and
| ogar bhbnh v sh@radrchedessast onity frakhe rdngard iof to 10'°

vol une resistivity in Table 5, gExa le 2] 10 To 100
pernd by Aefdnedopst hewwaberIaBYoPBPRGTRESIN (1)

obt ai ped 3 RaEerENGRe EXaIPLE it Rt BuneRl gbt Rf gher

a 0.2% sodiumdiethylenetriam ne pentaacetate aqueous
sokat 16f Wasn] M xede bineprayi men wher 89 hng heubsgldraton
anmount of sodium diethyl enetriam ne pentaacetate
becanmes 100 ppmrel ative to 15 the water-absorbing
resi n.(REfe regse Eaampriextiyre was cured at 60C for 1
hour, while water content thereof was naintained(¥%%

mole

5% by PREYGRYARE B t helBBBY bit e Viter4S 9

FRmpRBt BiENefn PRELL G4 Ale WMater ogbser Pl 8y ageNtikZbived in
containing 54% by weight of agglonerated particles.
PhéOpart icdulat eeqwa@rs 200 bbsoehi ¢ agehim(2yryaate having

SRl LYo PR THTRLE, gl LRoRtRzation:
weisgbly eéithe) stofmcie cremssdiorked q2E pasubsekatetly, the
wat er .absarbi ng, agent (1).obtained in anpl 1, 0.3
FRAC thy el b na&aéﬁf—éurcgté CRET R st daFLgRted by
Ghramniant & G €l aCoor1l Reih-was added aishdéxeflade of
(dry Dblended) to obtain a particul ate water_ absorbing

SGeAnless skeemh MARTERARD o thafti_FESS 38 two x-shaped
S 9oLt R e A L gt o e
megicdriopasysteér i pergbs0)t disgadivienbsyger andeirle keeping
q51 3LLoR; 6o il oand Rerseat. Dyl e oP3iHuG Pwas then
added with 29.8 g of a 10% by weight aqueous solution of sodium
persulfate and 1.5 g of a 1% by weight aqueous solution of
L-ascorbic acidwhile stirring the reaction liquid, resulting
in initiation of polymerization after 1 minute. Peak
temperature of polymerization of 86°C was attained after 17
minutes from initiation of polymerization. After 60 minutes
from initiation of polymerization, a hydrated gel=like
polymer was taken out, which polymer was in granulated state
toparticleswith diameter of about 1 to4mm. The granulated,
hydrated gel-like polymer was spread on a wire net of 50 mesh
(mesh opening: 300 pm) and dried with hot air at 160°C for

60 minutes. Thus dried material was then pulverized by a roll
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- 69 WD 2005/092955 PCT/ JP2005/ 006551 di aneter of
600 to 150m showed t he sane val ues as of the

woandsiooedsat e wat er absor bi ng agent (1) before RTCXIPIIO5/006551

O her properties of the particulate water absorbing
agent (3) were evaluated simlarly as in Exanple 1.
Results are shown in 5 Tables 2 to 5. [Exanple 4] To
100 parts by weight of the surface crosslinked

ﬁgﬁg ﬁﬁ%?%%%ﬁﬁougf%glg%kdm¥ﬁﬂW@%@h@sﬁ%g%f¥ﬂﬁbshopenlng

arts by wei ght wat er was m xed
byf S@@ a.yu agd J]Th@ unesulPtaa?rhtLC&eﬁtm’@ S\N@sllcﬁ;rr tdaat>@EYEm were
| e wat er tent, there as .
FTEEAASH Ak AT RerGhl TSNd patess oiRg RRTS Y 2 106
MeSie Jrehet a B glceern J@rd@@ inélc_hyt pekghtorofotdlusarticles
obt ai ned particul ate water absorbjng agent, 0.3 part

SyPTS ChePghe R 19 ez ekt culfaeel SRE | rd*éé%ﬁ@d@lng resin
%E&%g%&;é'a?g éefﬂé'ioél%) meas addsd andedh el (d5¥d with

l'en tain a particulate water absorbing
alg)@;nwa’(:a;t Sdb°rﬂ allnm hgeMebyzuawem@m of iaggt@wier amei¢r the -

tl Cent t. t .
Ramenco ke att: RS0 FAPREE Sy HOBRREREHIace
ﬂ%ﬁb&besﬁmem@ﬁﬁéimw&bQaylhbmnﬂdqukﬁﬁkymeWSiimedshape

absorptlon reduction ratio of mass nedi an particle
dinz @ byylﬁ%ﬁact bul k density of gel after saturated

swel | 'C'%Qlt'r'lf%ge@éé%éﬁk@%%’ﬁpa?&ﬁfQC%@' Uih%ﬂph‘_{}@‘i@&oglcal
cont ent, partlc e Slze di stri utlon rrass di an

parlting] @oémteolandlaaﬁgaeﬁmmnﬁrz:a%h%ﬁaafed |,apt9§ﬁea1iage

t | a e
E?$§% ci éféﬂ@%%%) ararRtg%EgQ Q#al%%% %ﬂﬁwgm.and
blpm/emgtme@f thhe $80facemnt ds:&jalm}tém:LCSGstandard deVJ.at;Lon
Eﬁh absorbln res é g obt i ned ,in Reference
0301 P08 LE3L Lol A e ST S8 508 () were
%éds@ﬁ'éddlam@dgh(ﬁha@@l Tﬁﬁ@e Aer oRds2A}) eBspaddedulate
and m xed (dry blended) to obtain - 70 WO

2GI50GPFSS RCH IP260S/ GBE551d) al BorpERERTGR Example below
PR git%,r\@ats@{omﬁpsﬁf @arﬂﬂeaqeratlgol) whi ch  was

eva uated simlarly as in Exanple 1. Results are shown
Thus obtalned.powder of a water- absorblng resin (a) of
100 parts by weight was mixed with 3.53 parts by weight of
a surface crosslinking agent aqueous solution composed of
0.5 part by weight of propylene glycol, 0.03 part by weight
of ethylene glycol diglycidyl ether, 0.3 part by weight of
1,4-butanediol and 2.7 parts by weight of water. The mixture
was heated at 195°C for 45 minute in a mortar mixer to obtain
a surface crosslinked water—-absorbing resin (1)L Particle
size distribution of the water-absorbing resin (1) is shown
in Table 3, massmedian particle size and logarithmic standard
deviation thereof in Table 4 and volume resistivity thereof

in Table 5. Agglomerated particles were little observed in

the water-absorbing resin (1).
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in Tables 2 to 4. 5 [Exanple 5] To eval uate
performance of the particul ate water absorbi ng agent

wO2)osooreas ned i n Exanple 1 as an absorbing subBeTOR1085/006551

an absorbi ng substrate for evaluation (1) was

prepared according to the nmethod (h) nentioned above
for 10 eval uation of absorbing substrate perfornance.
Thi ckness of the absorbing substrate for eval uation

was 4 or 10 m nutes of thus
obtalrgﬂ%E E§o$§ I g sﬁgstrate for evaluation (1) was
neasupeﬂyanuy$Eaeegd&ddﬂadﬂnmmiﬁakﬁ dabstrrgee agfdesr mole
absorbln liqui d was So_obse esul t s

SheRn: F e e Bsidies ol B Py 6 6 iag Redbived in

Basbbcyl atre awataelﬁ;e@l@l%orswmﬁlaﬁﬁruﬁ s(o?amno ad#)late having
obtained in Exanples 2 to 4, instead of the

pantrediapbionorai@TaB8srpyY Mmp ey dRPNPTpT GRRCPRE ration:
?ﬁ?q§%§E§6%t Sesgkn&a%gg%%&%56§l&@1devqhﬁ@&b@@t&%%.19quld

I ne respective Each has thickness
wﬁsé‘supplll%eimtharmﬂu’@ombf Rtelf@sce@meﬁxmmph@ém ]mgtrogen

b
B e S Byl LS B o

ahgeehihg Ll mﬂﬂ@%@%aw&anqmpmm 3Resul tEhear€action
shown in Table npar ati ve Exanp % By u5|n t he
ééﬂPPéUW%$éﬂ%ﬁtéﬁdﬁﬁsB%EPhﬁ9a%éh?ffﬁrlu% ibUﬁﬁgpls%%ueous

g%hueébﬁaefdsbalﬁmg§é£§51¥gtéxaﬂal@ 3, 4i gstgads ¥ &Qfght

particul ate water sor bi ng agent (1) used i n Exanple
Bguaenuabswrlbitigrs ubst fiata@cmﬂomm@t whelevaltiatyigw the

gs%g%ﬁga l*ﬂ%lde%go qg 955 ZQI/%%%%95/9&?5?%merlzatlon

Absorb Mg s st r or conp
a€v¢akuatnionitel) Padkt benkaeasuod &EwPalyBEﬂﬂmnatamuunf 86°C

of thus thalned absor g substrate for conparative
¥¢8l u&HGH e "’Watserevafjﬂ t B4 HnE st at € of 1 1aticn of

3BIghBi-AgasyBat rat arakter 6b| Ot B AU | @RIMASEion of
obsérved. Results are shown in Table 6. | nmple 9

Polyoerpaptsopy Q@Wa’é?dt@'sbﬁf%d@ldm&rswaﬁkéékell out,

which polymer was in granulated state to particles with
diameter of about 1to4mm. Thegranulated, hydratedgel-like
polymer was spread on a wire net of 50 mesh (mesh'opening:
300 pm) and dried with hot air at 160°C for 60 minutes. Thus
dried material was then pulverized by a roll mill and
continuously sieved with wire meshes with mesh opening of
850 um and 150 um. Particles not smaller than 850um were
pulverized by the roll mill again. Irregularly pulverized
powder of a water-absorbing resin (b) was obtained in 91%
yield.

Thus obtained powder of a water-absorbing resin (b) of
100 parts by weight was mixed with 3.53 parts by weight of
a surface crosslinking agent aqueous solution composed of
0.5 part by weight of propylene glycol, 0.03 part by weight
of ethylene glycol diglycidyl ethexr, 0.3 part by weight of
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wat er - absorbing resin(l) obtained in Reference Exanple
1, 10 each 1 part, 3 parts and 5 parts by wei ght of

woaowsrooras m xed by spraying. The resultant m RCOIRHOS/006551

were heated and cured at 60 C:for | hour, while
wat er contents thereof were maintained at 1% 3% and
5% by wei ght, respectively, foll owed by passing
through a netal screen having nesh size of 600pm To

ga??bgufia?gl\%t téfd begyarrg}g bggﬂgeél:#%& gtﬁ{éeﬁd pye mixture

wekghatafd hitrnel Rt tfioeud Atd nusielsi tora nionkademn(ireﬂade obtain

Nanme: Aerosil 200 s added . and.m xed

oS BhEarH %m%ﬁﬁ@vgg ~aREHBIY r&&é 425’(5) a](%l;cle
8nde(d) st F ESRELEA W ¥heRaht 81 0hb 388boRgad £1h 2(@ is shown
particles in the particul ate water absorbing ents

{5) Tapdp 3amad( TRser @SIBR LY AR IgHS S8 byn @%r%}@uc
?g BXr%QEC%gjt_at{&%pe&{é e%fy lﬁva’!['gﬂiéon resu%%?l&ﬁ%rated

e par e water  absor bi ng agents
p@ytaceeshosre fldrt tdenbbbéuged Tettért wehecapaebtping resin
ahsorbency against pressure at 1.9 kPa, 25 absorption

Béed fluidity after noisture absorption, reduction
ratio of mass median particle size by inpact, bulk
density of gel after saturated swelling in a
physi dR@éEéﬁpcesﬁlxﬁﬁél@o%tl on, water content, |iquid

Pefm‘v‘%i ﬁsngngﬁ Al e&fyéfyfg@esn%@%eg aroa;éop mole

of Iqu| neat %5%e under’ 30 pressure’in
Apmber pﬁretlu:jrberse 2exidlesuniilsut Ponof d Ty @TaSSdlaﬁleQd in

rredl article siz nd | ogarithm c standar .
FeoDal Borty dtran g SR S deDbE S AEAE naving
Rett 4B2003540065pdt 1§ Gmparaby \neﬂﬁ(afﬁblnema]r dond®ftration:
ggrts by wei ht of the surface_crossli %}

tﬁewm n§OrE % TeRrtdrtal heRifn Reterercsion 1iquid

M ilied Bo@nd R dt Y o PGy Bfc f i 88nPBE il AL €rogen
silicon dioxide (Trade Nane: Aerosil 200) was added

ane wamerdt:(@dgcm endbe)raartosras st em spmpgdaiquedissolved

GRS ML PROERLRY BT 0t g egrion
evlalluualt eds st addedasith Exaby efOa ReSllyt yeagbtshguaous
ég&g'&%lgﬁblﬁaggﬁédtigm peggafftatgf a\régl Hng ¢ eSI St | ﬂ tlgy weight
aqueous solution of L-ascorbic acid, while stirring the
reaction liquid, resulting in initiation of polymerization
after 1 minute. Peak temperature of polymerization of 86°C
was attained after 17 minutes from initiation of
polymerization. After 60 minutes from initiation of
polymerization, a hydrated gel-like polymer was taken out,
which polymer was in granulated state to particles with
diameter of about 1 to4mm. Thegranulated, hydratedgel-like
polymer was spread on a wire net of 50 mesh (mesh opening:
300 pm) and dried with hot air at 160°C for 60 minutes. Thus

dried material was then pulverized by a roll mill and

continuously sieved with wire meshes with mesh opening of
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[ Exanpl e 10] To 100 parts by wei ght of the surface
crosslinked 15 water-absorbing resin(1l) obtained in

weebmremse Exanple 1, 3 parts by wei ght of waPer/Jra®s5/006551

m xed by spraying. The resultant® m xture was heated
and cured at 60C for 1 hour, while water content
t hereof was maintained at 3% by wei ght, followed by
passi ng through a netal screen having nesh size of

gggpp}guggiﬂ-@(ﬂ%o&nparﬁa&&b eI gl %@naﬁﬁ%& Qlﬂtaﬁ' ned thxflere

part . e wat'er absorbi ng agent 3 part by we
pﬁlﬁreme zpalratga:ui aténga vol hovhldxi déa(:“tnadesl‘ﬂaimed through

Sup i er. Showa .Depkp, K. K. vvas added
ﬁ%&? PoRieli 1 BHES 355 %WFH@@ e ASre Y otar
%ighlal 88 ﬂwériﬁéd ﬁr opt aéNeHg agy FiRicAedtpalkiscbesthe
25 of 33% wei ght. The obtained particul ate water

HBSEEDRRGOrRGENt TE8Y VR3S YR Hat IR the A PasmPRb sieve
Fé%rﬂ?lffeg lwt:ﬁt e 4? WBOWN (igig © Qbkﬁse% WdP w%lght ratlo,

nparativ 30 To 100 parts by wei ght of
tfb&lsweﬁa&o:;e dcryrms_]saga]kledit hat & f@bsﬁﬁ i imgitreessi pelyerizing

obt ai.ned ., ere mle 1 art b ight .
SR S 0k SR £ AP e e A ey = oA bl e
2303/ Q&%%@EaBQUerR&@O&/e%Q%E(l; Name5 sUrA<1%Q,

Suppl ier: Showa Denko K. K was added and m xed

(dry Eh@ﬁdéﬂ)u% @b*éatla?ﬁ Pc?‘rc?éf?’diﬁsa?f PP TTRRT Qg RING resin
V\@ e<5f gép Etsghe%)as hh&cabf ained 5@0ﬁﬁ’§£§tﬂy\’ﬁe1ght

t| c bi ng agent (3) was ‘eval uated
sxfmal autt;ﬁaas CEIOE)SémOIkQHQSagenRe@QUBQuér gogHowAn| gomposed

EEhor bt ol nd EARR B sl SRl PRt Pt ot

géﬂ bﬁﬁyléﬁﬁpg$ybe%haﬂgﬁpeﬂdpx|éi’ehéﬂ'r ane’ plafttl\lamEWelght of
RATI OX SZ-.100 rom Titan. Ko
3t LR BAr e Eant e P Bes RIS ALE b FEre Al R BpxEure

Qa3OneRPddidisbeadcofort BE hime LAkt @@t{cﬁtt%xaﬂnyﬁéﬁlﬁmbbtaln
oxide, to obtain a particulate water absor b| ng a%gnt

@purtahe gaqa@séynhted Wil @F ~2lpr e bre g et (X gticle
%ﬁ§k98?§g$ggpé gfqgmlﬁéo B3 orbing: r5§§H|5 ) #€shown

nparative EXanple
in Table 3 and mass median particle size and logarithmic
standard deviation thereof in Table 4. Agglomeratedparticles

were little observed in the water-absorbing resin (3).

[Example 11 -

To 100 parts by weight of the surface crosslinked
water-absorbing resin (1) obtained in Reference Example 1,
dpartsbyweight of waterwasmixedby spraying. Theresultant
mixture was cured at 60°C for 1 hour, while water content
thereof was maintained at 4% by welght and passed the 600
um mesh metal screen to obtain a particulate water absorbing
agent (1) containing 43% by weight of agglomerated particles.
Evaluation results on the particulate water absorbing agent

(1) are shown for centrifuge retention capacity, absorbency
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To 100 parts by weight of the surface crosslinked

wat er - absorbing resin (1) obtained in Reference
waxerspomsi, 20 0.3 part by wei ght of Zinc andPSrbPmos006551

conposite hydrated-oxi de (Trade Nane: CERATI OX SZ-100,

fromTitan Kogyo K K., weight ratio of Zn/Si contents

= 82/ 18, average particle size 0.36 pm was added and

m xed (dry blended) to obtain a conparative

%galn% BEEs VAL BAPSONH gamtiélﬁs Lag, %ﬁlldlt after

ned conparatlve particul ate water absor I ng agent
Histwere evabupt édnsimadwriiomsakhoRdanpre BedResphirsicle
are s [ 710 R fe le 4
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rml e of neutralization ratio of poI ¥et hyl ene
qryEBF RATCISA b Ze- dwtrv@tz%i@%/l@gg or mass median

&t %?%%%%o Y1063 1 %\%@l%gﬁl%d ded n@%lr%ls d@%‘é@c& Rf in Table

ene oxide unit di ssol ved to prepare
r4eacand)rfc|n e ldimeT hesrs 1 gthier irtgaditn dieblld qui d was
charged into the reactor used in Reference Exanple 1,
Nitrogen gas was introduced in the reaction systemto
purge [Exupld 50l ved oxygen while the reaction I|iquid
was mai nt a| ned at 30C, Subsequentlg 29. 8 a 10%

by weilght O8RATHF eredphat el 4G5t egoiilaFgBHlﬁﬁdr%S

Qibtaallq@cbxnmégékenee%&qmé: 18CH L AAUL NS wEQLULI 88 2 0.2%
were ad After 1 mnute, polyrrerlzatlon was

Eileant: i édetmﬂyn@trzamneﬁ neerrﬁﬁe%ca&’qﬁfee agushowes bealkon was
e r 7 nuf

TR g Sy R B s Rl it A il of gedium

pnlewm,rlenm:Iakmre pehtabtetate becanes JfOrOop‘pmheelatlve to
iti atl on I%?)QI yneri zati gﬁ Thus. obt ai ne hydr at ed d

gaie 1950 Feish Bor 2 SF LG CEAE GBS P GuTe

v bodc&r&t ehofr ,abeul e dfatbr dorﬁ’@eﬁ}t e rEifSwas maintained

granul ated hydr at ed gel -1i ke %Q) r was spread on a

5 meskYsvWeeaht( ﬁ§§hpéﬁéﬁﬂnﬁh%f6 oA Ehadddledcaeen to
:gﬁ%%fﬂ”\éﬁgﬂﬂﬂgﬁfgiéa 5&%% %k%or%ﬂ%@va%%%tergdcongaéylng

ol ymer pul veri ze ing a rol , fol
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i 450 p R ; o
tsaiées Qldlgpr%%\élrneea@ﬂl Véarsl ev r@ate%’ L 6i8% rrig/t a8 Ekample

1. Results are shown in Tables 2 to 4.

[Example 3]

To 100 parts by weight of the surface crosslinked
particulate water absorbing agent (1) obtained in Example
1, 0.3 part by weight of fine particulate calcium stearate
(from Kanto Chemical Co., Inc.) was added and mixed (dry
blended) to obtain a particulate water absorbing agent (3).
From measurement of particle size distribution of thus
obtained particulate water absorbing agent (3), little change
was found. Mass median particle size (D50), logarithmic

standard deviation (3() and percent by weight of particle
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using a roll mll. Particles passing a 106 pm nesh
nmetal screen were 13% by wei ght based on total

weanisioorsss subjected to pul verization. A finePCT/JP2005/006551

wat er - absorbi ng-resin particle passed the 106 pm nesh
metal screen was mxed with hot water (90C) 25 in the
sane quantity, dried again under the sanme conditions

and pul verized to obtain a particul ate water-absorbi ng

d). ch ng i r in.9
(88kA=eEherthnee) ESFR, SibUaR LUE LERE Phenes) 2;20 che
phtraiinedatpavateul aib eovat @y - Eﬂiﬂmb(llﬁgbeégma (dXxing@.70ther

art b 30 0 fac cro sli kln ent
R bbsar 85 S s Ponti SeEREe GFTe T BREPEBEYSRIGRT (G were
%bBXhQE%dQ%XﬁQUaQ&?'M%IQM|E§bhp&e 10. ﬁe@ﬁltsbaréEBEan in
propyl ene glycol and 0.3 part by weight - 75 WO
2eb5£6929%5 PET/ JP2005/ 006551 of water. The nixture
was heated at 210C for 20 minutes in .a nortar m xer
to obtain a water-absorbing resin (4) . Results of
evalua{Emmmphethb wat er - absorblng resin (4) are shown

for ceS| istrib t|on| Tabl e and
mmss HeaitD SoBhFE: bve e iitone) Jst A att! ahfEpyinked
davieatberoirhihablkesif. (Apobwrelnd®d rpRicifietlc@saVEkample 3,
little observed in the water-absorhing resin (

PERamALE SL Y 19= 79 00L pHRES Thy afeigite oo ¥ h%p%%ﬁ)’%%%e The
%rgﬁikbﬁ%e%ix%@ Erwggﬁﬂhﬂkp%tr%éb@ £4) P@Rﬁhﬁe@ghﬁe water

erence Exanple 4, a sol ution consisting of
pamttenyc M}eghofdﬁasmmam%@i Il énétrhumaieght and passed

etate, art h 5
e 500 S engne oe P Henih T o el By ity B ehus
theadeae pharticlilade hﬁﬂi@r l%f’.&rsﬁﬁd‘}dlng&.emﬁme,r 0.3 part by
Shirai matu _Shi nyaku, Co Ltd ddreds 37-1 ,#ga
WPAGBGC S GRTe RonbACBAALSSHTJ4oREn Cfpln  ikrde Name:
B3 1Y 208 Ik sOfaMBl €ind MBSedl KB, %)ie%m@fe@w R®. obRein a
resul t ant mxture was heated and cured at 60 C for 1

@@mumuaéenmaﬁ%n maRpERiner adgritent4 t hef@ofadoing 496 by
ghgf fﬁ%@. 4%(%0 ék@gcigéou@%ﬁ%fﬁﬁﬁﬁﬁ WetBntion

|zeo part's by wei ght of
@:iatmjdlezdr, @]amrbemayag&an@rt BbsssbragtagentkPa). abpgrptlon

ﬁg.,Agpagﬂpaégg} gditéﬁ}ggﬁéié%Jlffﬂl 1&%%5%%e&T&8ggture
absorption, reduction ratio of mass median particle size by
impact, bulk density of gel after saturated swelling in a
physiological saline solution, water content, particle size
distribution, mass median particle size and logarithmic
standard deviation of the particulate water absorbing agent

(4) are shown in Tables 2 to 5.

[Comparative Example 1]

To 100 parts by weight of the surface crosslinked
water-absorbing resin (2) obtained in Reference Example 2,
0.3 part by weight of fine particulate silicon dioxide (Trade

Name: Aerosil 200) was added and mixed (dry blended) to obtain
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added and m xed (dry blended) to obtain a particul ate
wat er 25 absorbi ng agent (10) containing 35% by wei ght

woho@ggtsser ated particles. The obtai ned part PCOUR1085/006551

wat er absorbi ng agent (10) was evaluated simlarly as
in Exanple 9. Results are shown.in Tables 7 to 9. 30
[ Conparative Exanple 6] To 100 parts by weight of the
mater absorbing resin (4) obtained in Reference

| G o Pfaifd o -
2005 ggﬁé%%gs ?E 8%%?%%6@%&6 paé\rtl Cu1|% ea%s,l Vl}oco » which

discx ette L(atade share arAgr asi 1 n 2009mwas 1 .adtbedildarmd amiex stiown
(drﬁ @ endﬁb) to obtain, a conparative particulate

7 g agent (5) The obtai ned conparative
particul ate water absorbing agent (5) was 5 eval uated
simlarly as in Exanple 9. Results are shown in
Tabl ed BXamp 18 Jlconpar ati ve Exanple 7] To 100 parts by

wei ghtpof e%Q@u%Eerp@@&flﬁ\r{@e res neks) pa]ipcﬂmlaalﬂ'@dwater
in Reference Exanple 3, 0.3 part by weight of fine

maqr@yrm @gsinti c(dﬁ dbdxiided TnadeaNade: LAasosinl aReoybing

st3 q:ed %%d a sor .(dry 1905159 % }E(gl),ogt aEL g%gnné(lj was

arative WatEr bngae

(p&mﬁrr@td ez aRicRing attsotrkbe rrge’ag@cmt (h) 61)1ewa$oﬁ&al uabed for
S|mlarly as i n Exanp Results are shown

| .
TRee tEqp 08, ah%%qkélchew&wa&\?e?%ﬁgo%?egﬁt ﬁblcd?ness of
legati 4 HAb tng %s@%%tt'ecf@r é’vé@ué@bh%fassil andagsl wd9hfbunt

ze than 600pm and not ( ) less than 150pm (0)
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455,05 301 Rt R, 0oFil, IS giBenving

GREstCartta aftge Redenvion 1IGapac ys-alldo dBerved. Results

2%%?% 6%%?%n? &ﬂg?%gS/OOGSSl

[Examples 6 to 8]

By using the particulate water absorbing agents (2) to
(4) obtained in Examples 2 to 4, instead of the particulate
water absorbing agent (1) used in Example 5, absorbing
substrates for evaluation (2) to (4) were obtained,
respectively. Each has thickness of 4 mm. Re-wet amounts of
thus obtained absorbing substrates for evaluation (2) to (4)
were evaluated and conditions of the absorbing substrates
after absorbing liquid thereof were observed. Results are

shown in Table 6.

[Comparative Example 2]

By using the particulate water absorbing agent for
comparison (1) obtained in Comparative Example 1, instead
of the particulate water absorbing agent (1) used in Example

5, an absorbing substrate for comparative evaluation (1) was
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obtained. The absorbing substrate for comparative
evaluation (1) had thickness of 6 mm. Re—we@ amount of thus
obtained absorbing substrate for comparativé evaluation (1)
was evaluatedand state of the absorbing substrateafterliquid

absorption was observed. Results are shown in Table 6.

[Example 9]

To 100 parts by weight of the surface crosslinked
water—-absorbing resin(l) obtained in Reference Example 1,
each 1 part, 3 parts and 5 parts by weight of water was mixed
by spraying. The resultant mixtures were heated and cured
at 60°Cforlhour, whilewatercontentsthereofweremaintained
at 1%, 3% and 5% by weight, respectively, followed by passing
through a metal screen having mesh size of 600um. To each
100 parts by weight of thus obtained particulate water
absorbing agents, 0.3 part by weight of fine particulate
silicon dioxide (Trade Name: Aerosil 200) was added and mixed
(dry blended) to obtain particulate water absorbing agents
{(5), (6) and (7), respectively. Ratio of agglomerated
particles in the particulate water absorbing agents (5), (6)
and (7) are 15% by weight, 33% by weight and 50% by weight,
respectively. Evaluation results on the particulate water
absorbing agents (5), (6) and (7) are shown for centrifuge
retention capacity, absorbency against pressure at 1.9 kPa,
absorption speed, fluidity after moisture absorption,
reduction ratio of mass median particle size by impact, bulk
density of gel after saturated swelling in a physiological
saline solution, water content, liquid permeation time under
pressure and shortening ratio of liquid permeation time under
pressure in Table 7, for particle size distribution in Table
8, and for mass median particle size and logarithmic standard

deviation in Table 9.
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[Comparative Example 3] ;

To 100 parts by weight of the surface crosslinked
water—-absorbing fesin (1) obtained in Reference Example 1,
0.3 part by weight of fine particulate silicon dioxide (Trade
Name: RAerosil 200) was added and mixed (dry blended) to obtain
a comparative particulate water absorbing agent (2). The
comparative particulate water absorbing agent (2) was
evaluated similarly as in Example 9. Results are shown in

Tables 7 to 9. Result of volume resistivity is shown in Table

5.

[Example 10]

To 100 parts by weight of the surface crosslinked
water—-absorbing resin(l) obtained in Reference Example 1,
3 parts by weight of water was mixed by spraying. The resultant
mixture was heated and cured at 60°C for 1 hour, while water
content thereof was maintained at 3% by weight, followed by
passing through a metal screen having mesh size of 600um.
To 100 parts by weight of thus obtained particulate water
absorbing agent, 0.3 part by welght of fine particulate
aluminum oxide (Trade Name: UFA-150, Supplier: Showa Denko
K.K.) was added andmixed (dryblended) toobtainaparticulate
water absorbing agent (8), containing agglomerated particles
of 33% by weight. The obtained particulate water absorbing
agent (8) was evaluated similarly as in Example 9. Results

are shown in Tables 7 to 9.

[Comparative Example 4]
To 100 parts by weight of the surface crosslinked
water-absorbing resin(l) obtained in Reference Example 1,

0.3 part by weight of fine particulate aluminum oxide (Trade
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Ndxywz b&emd$dhﬂtm @btalﬁ €] cdjpayative pa;tlculate water
absorbing agent (3). The obtained comparative particulate
water absorbingagent (3) wasevaluatedsimilarlyas in Example

9. Results are shown in Tables 7 to 9.

[Example 11]

Similar procedures as in Example 10 were repeated except
for using Zinc and Silicon composite hydrated oxide (Trade
Name: CERATIOX SZ-100, from Titan Kogyo K.K., weight ratio
of Zn/Si contents = 82/18, average particle diameter = 0.36
um) instead of the fine particulate aluminiumoxide, to obtain
aparticulatewaterabsorbingagent(9).Theparticulatéwater
absorbing agent (9) was evaluated similarly as in Example

9. Results are shown in Tables 7 to 9.

[Comparative Example 5]

To 100 parts by weight of the surface crosslinked
water-absorbing resin (1) obtained in Reference Example 1,
0.3 part by weight of Zinc and Silicon composite hydrated
oxide (Trade Name: CERATIOX SZ-100, from Titan Kogyo K.K.,
welght ratio of Zn/Si contents = 82/18, average particle size
= 0.36 um) was added and mixed (dry blended) to obtain a
comparative particulate water absorbing agent (4). The
obtained comparative particulate water absorbing agent (4)
was evaluated similarly as in Example 9. Results are shown

in Tables 7 to 9.

[Reference Example 4]

To 5,500g of a sodium acrylate aqueous solution (monomer
concentration: 38% by weight) having 75% by mole of
neutralization ratio, 7.5g of polyethylene glycol diacrylate
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LdJA?EHlNeM KN C@epivaV adadtion higeid, | Then, 43N apaNtion
Mlq%lrd wa c%argerg ngoC%he reacIcor used in Reference Example
1, Nitrogen gas was introduced in the reaction system to purge
out dissolved oxygen while the reaction liquid was maintained
at 30°C. Subsequently, 29.8g of a 10% by weight sodium
persulfate aqueous solution and 1.5g of a 1% by weight
L-ascorbic acid aqueous solution were added. After 1minute,
polymerization was initiated. Polymerization temperature
showed peak temperature of 86°C after 17 minutes from the
initiation of polymerization, and a hydrated gel¥like polymer
was taken out after 60 minutes from the initiation of
polymerization. Thus obtained hydrated gel-like polymer was
in granulated state to particles with diameter of about of
lto4mm. This granulatedhydrated gel-like polymer was spread
on a 50 mesh screen (mesh opening of 300 um) and dried at
160°C for 60 minutes by hot air. Then, the dried polymer was
pulverized using a roll mill, followed by continuously
classifying with screens having mesh sizes of 450 um and 106
um. Particles not smaller than 450 pm were pulverized again
usingarollmill. Particles passinga 106 ummeshmetal screen
were 13% by weight based on total particles subjected to
pulverization. A fine water-absorbing resin particle passed
the 106 um mesh metal screen was mixed with hot water (90°C)
in the same quantity, dried again under the same conditions
and pulverized to obtain a particulate water-absorbing resin
(d) having irregularly pulverized shape in 98% yield.
Subsequently, to 100 parts by weight of thus obtained
particulate water-absorbing resin (d), 0.7 part by weight
of a surface crosslinking agent aqueous solution consisting
of 0.1 part by weight of ethylene glycol diglycidyl ether,
0.3 part by weight of propylene glycol and 0.3 part by weight
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[Example 12]

To 100 parts by weight of the surface crosslinked
water-absorbing resin (4) obtained in Reference Example 4,
a solution consisting of 0.0l part by weight of sodium
diethylenetriamine pentaacetate, 0.1 part by weight of a 15%
by weight aqueous solution of extract from plant leaves of
Theaceae plant (Trade Name: FS-80MO, Supplier: Shiraimatu
Shinyaku Co., Ltd., Address: 37-1 Ugawa, Mizuguchi-Cho,
kouga-Gun, Shiga-Ken, Japan) and 3 parts by weight of water,
was mixed by spraying. The resultant mixture was heated and
curedat 60°C for1lhourwhilemaintainingwater content thereof
at 3% by weight, followed by passing through a screen with
mesh size of 600pm. To 100 parts by weight of thus obtained
particulate water absorbing agent, 0.3 part by weilght of fine
particulate silicon dioxide (Trade Name: Aerosil 200) was
added and mixed (dry blended) to obtain a particulate water
absorbingagent(10)cdntaining35%knfweightofagglomerated
particles. The obtained particulate water absorbing agent
(10) was evaluated similarly as in Example 9. Results are

shown in Tables 7 to 9.
[Comparative Example 6]

To 100 parts by weight of the water-absorbing resin (4)
obtained in Reference Example 4, 0.3 part by weight of fine
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15

Vol ume Resistivity Particul ate Water Absorbing []
agent Particul ate water absorbing 5.3 x 108 Exanple 1

wageostootssy Particul ate wat er absorbi ng Exanpl e PBTABENG/006551

(3) 2.6 x 108 :Particul ate water ‘absorbing 5.3 x 108
Exanpl e 4 agent (4) Reference Exanple 1

Wat er - absorbing resin (1) 4.5 x 1011 Conparative
Exanpl e 3 Conparative water absorbing 4.1 x 1011

SRy 0 o0 Z0PS002965 ACTLAPRNSY.00G55L 120 oB). s
Rddgl) and) nlixeda K1OyuQenPes) Jtadl olbltadnU)a Ncompadptive
DA Q0 o) BEREE M) SNl R

cdmp%rdﬁld% Op&@thhﬂaQe) -waten | abAddbibig [afent O(5) was
0 4 0 ro AAN4) NN4J NN4J U —vii d) Vs
@Wa&%hﬂoh Figid anlo a5 Nn Hxegrle o Besplds prggshgyn in

G PLL Aed B 2) a)

[Comparative Example 7]

To 100 parts by weight of the water-absorbing resin (3)
obtained in Reference Example 3, 0.3 part by weight of fine
particulate silicon dioxide (Trade Name: RAerosil 200) was
added and mixed (dry blended) to obtain a comparative water
absorbing agent (6). The obtained comparative water
absorbing agent (6) was evaluated similarly as in Example

9. Results are shown in Tables 7 to 9.

Table 1
P t £
Weight Average eJ.:cen age © Logarithmic
CRC . , particles smaller
Particle Size Standard
(g/9) (1) than 600um and not Deviation (52)
v less than 150um (%)
WARP (a) 55 290 93 0.360
WARP (b) 36 © 469 76 0.375
WARP (c) 46 254 ) 92 0.331
WARP (d) 39 271 92 0.355

WARP: wWater-absorbing resin particle, CRC: Centrifuge Retention Capacity

- 77 -



4 4J 43 43 43 47 4) 4] 43 4 4 (d O (ard (a (a (o
wa) a) wma) b'" a) b a) b a) b . a) a) b) roro
woaorsmIzss (aa b) N b) NLUDb) md) rI LU b) PCTAP200$/006551
1riglr. HGPHdr2O0rl dil drl drorl UAU

AUAUAUA" UA rl " Nrl -1 11 Nr{ 14 rl1 $4 ro
HI-1l Po'GCG 4-) ONo.uOPOal-) 0 f-1 Na) $4
N$4 U $4 N$4 N$4 N ro ,qq Nit A, ro Aro Aro A
Oro A aFCparoaroaa aroUC rororo .-l
ro Nrousnyo ~wrd. |G}y U NANI1-) N4) Nro (a (a
m(ap ®edb))fc|my] by Ojb)..ro 0O Hr. r. AADA
DADASGAPAD aPbdePda)a$d a) $4 a) $4 a) $4 U O :
rC 44|FG 44 e pasfl 44 44 a) a) Ifl to. COr corl N
r-4 r-4§%ga a A rp O] J[2fHwwwwO w 81 WO
2005/ 092955 PCT| JPR005/ 006551 ai 4J ai L1 U 3-1 - N co
N N ajuM a)~
o] ME
AN
" P D . %}
n H oo o a o © ol 8
g8 o 3 o . ]
%’HS.E. °© &
ﬁgﬁﬂ &
iE 7
o
B {
" g
39 2
4]
§§§ ol ol = 2] o8
—~
88§ 82
o & DB
= H 0
T O 9 0
o Q ST}
K o &
g -?I“
"o g 3
@ N o 0, <
%B-S o [=} g
Duyp w|l n| @ | 2§ &
e
T 0 4 w g
258 g 4
ARG “9
§ 2
g ©
Su sy
S,U o (32} [12] N \.O‘c,“\~
A 2 5
<8 £
H oo 33%
355 al ol gl ol 2|45
QJO\U‘ ™ 32} ™ ~N N o
ga I
» g
o O
5
o™
g3 | 9 9 9f 5] 218
; 38
0O W
o e
o a3
~NlE o ':',gg
38| A o] 2| o el
Afuky 58 gy
: =4




N

4 4J P4 a) <r o NNa) N co En do

AR

Sa N a)

a) (a-rd V3 ~4 roa) 04

41 Ca) P 0 00 En O 0 N Wc UpCOiPmos/006551

NMC.) SC) NMa)

woadbes®erdss, Ul J

N,.,_.

M CN

NNM,
.--1 Nl

0 U to'mu) Nrl
.N' N

1-i

04 ro
3 Nwro

NNromro
0 c,

MC N'-I

W Nmk.O NLL O N a)
Ol

O dJ

(a QMC MC Mo Moo b 4]

OO0O04 U (ao

rt Ncn"~ 0Oro~u

0]

ri

44

@)
l
— O
© ~
-~ 0O :

X v quebe BUTqIOSqeR I93BM DIBTNOTIIR ¥YMd ’‘UTSaX ma..nnuomnmxumn.vms TUTM
(\.J sTdwexy saTiexeduwo) :°xy -dwopy ‘ordwexm: *xg ‘oTdwexy 20uUsISIDY . ‘XF "FOY
4T 3
¢ M | 1 xa

l oV Z2°2 € 2T €2 T °T4 (114 T 0 \ma -duos | +duop
Q 0-. — —
4 T°0 6°C 1¢ €C 44 8 1 0 0 0 P) YMal v iC|
4 ha
1 ” pp—
) mfﬁn.uo s°¢ 91 ¥4 Sy 1T ¥ 0 0 0 () ¥Md | €
cxq
/\.Hon_.o . 8°C LT 6T i34 €T |4 0 0 0 (2) ¥ma | ¢
N . : d *Xd
Al S.Hoo S°€ 9T 0z Sh 1T ¥ 0 0. 0 (1) ¥M T :
S . i =
P 1 0 0 0 0 (€) uvM £
T S0yt 6°9 44 4> Gg | - 309
P
anC (2) uv¥m ¢
()} Non.ub [ € AN €2 [ ST 0 I 0  3ou
fa O.H v —
* M
g WDo 29 61 92 €v s €70 0 0 0 (1) ¥u¥ 3ox
P .
(« We) = (%3M) (33M) (%3m) (33M) (%3M) (%2m) Jusbe
qQoe (33M) (33M) urlpo€ urlgzp | . wrlgQg wrlgo9 urQTL urog8 (33m) FuTqIOSqY
Ny Q @) | uwrost weus | wrlzTz ueys ueys ueyl ueyl ueyl uRyd YR | umiggg z03eM
M Sy  ISTTRWS FOTTRWS | IOTTRWS | JOTTBWS | IDTTPWS | ISTTBWS | ISTTRWS | ISTTEUWS ueys |e3eTnoTIIRA
] m\u Seya | wrgp ueys | umlogT ueyl urz 1z urlog urlgzy urlQ0g urig 09 urlQTL U pue
p= Hmmmsm IoTTRWS I9TTBWS ueyl ueyl ueya ueryl . ueyl ueys " aon| ursew Burq
R o° - 108 10N IoTTRUS ISTTRWS | IDTTBWS umﬂm&m ToTTRWS ,nmﬂmE” . zosqy-ToReH |
t e o o A 30N JON JAON AON 10N 0N . }
a2 € o1qeL
o
~002Z2

79



OWNb~.. G UNONO N(nrl NLor, U H-4N44
fli W 4 04 44 ~i ax J Op ba ------ 43 NUb io .11
woeamsm2Bs50 0 0 0 o NO. a UON, 4~ "I w -P vearaews/006551
co Nto CO61 OCY NO1 OC. rl 0, SYI '0 N4J a a) N
NNNNMMMNMNNTI$ .~{ row NO4a( 004 - Q
4-) 43 0 .14 bi NNNNa COco NNOO (3) ~ ro©0
O NNNNNNNNNNNNW}a) J)OH~V N3 g 44 a)
+ .a)J 3-1 0C V- .MNd MV . MV~try WN. COro
'J9 ,i a) -ropN-40pENO NN~ NUDb OhtM
relte -j P4 ai a--waowHanu U.'a ilU a
LT a P. UWaW Wdo@: k50 W w 14d_MID4a ro Sa a) |11
WWWWW&@sirnAar@H N W d gasl_sl me J.:'fln Logarlthmtlc
. i particle size | Standard Deviation
Particulate Water D50 (jm) (52)
. Absorbing agent L
Reference Wat?r—absorblng 294 0.351
Example 1 resin (1)
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Example 2 resin (2)
Reference Watér—absorblng 258 0.329
Example 3 resin (3)
Particulate water
21 .373
Example 1 absorbing agent (1) 3 0.3
Particulate water
Example 2 absorbing agent (2) 325 0.379
Particulate water
Example 3 absorbing agent (3) 321 0.373
Particulate water
Example 4 absorbing agent (4) 306 0.349
c rative Comparative
Eompale i Particulate water 477 0.369
xamp absorbing agent (1)
Table 5
Water-Absorbing Resin or e
Particulate Water Absorbing volume ?ZZESthlty
agent
Example 1 Particulate water absorbing 5.3 x 10°
agent (1)
Example 3 Particulate water absorbing 2.6 % 10°
agent (3)
Example 4 Particulate water absorbing 5.3 x 10°
agent (4)
Reference Example 1 Water-absorbing resin (1) 4.5 x 10
. b
Comparative Example 3 Comparative water absorbing 4.1 x 10
agent (2)
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Wat er - Absor bi ng Resin Mass nedi an Logarithm c and

weoeandsioozdsat e Water Particle Size Standard AbseChbuPm05/006551

Table 8

agent D50 (pm- Peviation (6C) Reference

Wat er -absorbing resin 275 0.351. Exanple 4 particle
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- 85 WD 2005/ 092955 PCT/ JP2005/ 006551 provide an
absorbing substrate with far nore superior absorption

wahdsiovgesand feeling in use in conparison w thPar/Jr2005/006551

conventional absorbing substrate, when used in a thin
type absorbing substrate such as a diaper. 86 WO
2005/ 092955 PCT/ JP2005/ 006551 dains: 1. A
particul ate water absorbing, agent having irregularly

pul ver| £ed csRaner dLER:PALLLEHL ke HRber u: Ao eLbbBd1ax1y

Npri ses a surface Cross
@@ﬂ@E{ahsmehagereglhhebpnémQMthHIﬂmtﬁnnrﬂasu;as shown in

ol yneri zation of .ag unsaturated ngner ng

BRI ghn 2 anlarbe” Bl PRITNERL S TIRA BR e R slde, nioh
WalsRlr bR gl Rirty ROt butRNbanhes t30W Ot edtpar kheliested
therein, and further said particulate water absorbing
sy ise .lgrf Pe®hYiSY ol gdiqal) salg nge S i@ el ow (i)

cent ridf g %E%Ehigﬂecégéékt¥b£5¥%3n8faé the present

particu EWai er —absor I ng agent In a phy3|g?og|cl
amwamilqnﬂamsqnhawlﬁgpa@uokow@ﬁdﬂmﬁldmzqpqu(&h& powder

TR s RG BRI AR T AP ERG T aGE bt B0t 6LADGEY

Riteramdi bttt aﬂfﬁdﬁpﬁ‘ll&ﬁ’l of ttihes paidrosddat Buhat € as shown
absorbi.ng agent _smaller than 600 pm and not small er
tRaf P3¢ B&hd -in the range of 95 to 100% by

vei ghtpy; 4@ 2~ %e@%ﬁts'emal @*a%t%hq t@baart@rnab%%tmg agent

having irregularly pulverized shape according to
clfaitine]l pralsensi Anveatéonc congatinsf aghéopareited apsticles,

W%tr ?%tcﬁl%)s [ bl riggruq_%bé%lr’;%ea%lgg t’ljt%%%%d\é@ QQ%SSg’re’%s shown

a agen avin
tmfa®wﬂ§rw pul veri zed shape according to clainms 1 or
2, wherein decreased ratio. of the nass

di an
barti & O ACTRAL] HEABSF { PRAPAPe i tEP oSt b g Present
39N GRS 8HhRY i LBPBEH dSlumke ¥@s3@Wivity as shown in Table

5.

Still further, a particulate water absorbing agent of
the present inventionprovides a thin type absorbing substrate
with less Re-wet amount as shown in Table 6, and further
provides absorbing article such as a diaper with good feeling
in use and stable and high performance, because the absorbing
substrate exhibits little variationin liquid absorbing state
without becoming rugged surface after absorbing liquid,
different from an absorbing substrate in Comparative Example
1.

Industrial Applicability

A particulate water absorbing agent obtained according
to the present invention is awater-absorbingagent containing
agglomerated particles, and has specifically controlled

particle size distribution, and thereby exerts effect to
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4. A particul ate water absorbi ng agent having 30

irregularly pulverized shape according to any one of
wol2ei5rm92953 to 3, wherein increased ratio of theCmaB®05/006551

medi an particle - size of the particul ate water

absorbi ng agent due to - 87 WD 2005/092955

PCT/ JP2005/ 006551 aggloneration is 5 to 30% 5. A

particul ate water absorbing, agent having irregularly

ulverized sh >6qr di y | aj :

R e L e e i

pbesspteoh abilbeypand ifadldtey vat ersecabsocbinpgragent with a

not |onger th 60, seconds. 6. A articukﬁte ma% o tus

GBBEFDI ARG a)enPSREDIRG S Trs Bt & I BUIEH 28ushap tvPe

gee6rdiAg LApaRyaeBesaknchai A8didpke.5, wherein

further absorbency against pressure at 1.9 10 kPa of

the particul ate water absorbing agent in a

physi ol ogi cal saline solution is not |ower than 20

g/g. 7. A particulate water absorbing agent having

irregularly pulverized shape according to any one of

clains 1 to 6, wherein further vortex water

absorption speed of the 15 particul ate water absorbing

agent in a physiological saline solution is not

| onger than 60 seconds. 8. A particul ate water

absorbi ng agent having irregularly pulverized shape

according to any one of clainms 1 to 7, wherein

further fluidity of the particul ate water 20 absorbing

agent after noisture absorption is 0 to 20% by wei ght.

9. A particul ate water absorbing agent having

irregularly pulverized shape according to any one of

claims 1 to 8, wherein further logarithm c standard

devi ation of particle size distribution of the

particul ate water absorbing 25 agent is 0.20 to 0.40.

10. A particul ate water absorbing agent having

irregularly pulverized shape according to any one of

claine 1 to 9, wherein further bulk density of gel

after saturated swelling of the particul ate water

absorbing agent in a 30 physiological saline solution

iIsin the range of 0.80 to 1.0

- 86 -



10

15

20

25

30

(g/ cnmB) . 11. A particul ate water absorbing agent
having - 88 WD 2005/092955 PCT/ JP2005/ 006551

wonosgatas| y pul veri zed shape accordi ng to anyPomgrPmbs/006551

claims 1 to 10, which further conprises, besides the

wat er - absorbing resin, one or nore conponent sel ected
fromthe group consisting of a chelating agent, a
deodorant, a polyvalent nmetal salt 5 and an inorganic
thgﬂ@grticle. 12. An absorbing article for excrenent,
urine or blood, which includes absorbent substrate

f or med..by Zonmaisiaglate pavéteunl atesombéngabsgebitnghaving

agent havi,ng- irreqularly ul veri.zed shape .accor.din :
SR BE T pbLgRRd 2R YonlBen GV AGh S PR Mhater
fadeRyrbihdy AngRisor bigwncibsls at @ aceardiare t 0 GlodisTinked

12, wherein_ the absorbing substrate is a thin type
WAt HRaa N Df oresifo 5 Ahtained an dBsor bickgsslinking

SIS AGCH JENG, 1Rt BEBed tcRomelohdRindRer £:14 group

content of the particulate water absorbing agent
lFand /my Bateguitertso hubredi paxk shalptd wagertab 49084y agent

wei_ght.  based on tatal weight, of .the particu e ter .
AP, SEa e BTy GNP T ser 18 AT said
meifad et praduat | s efbnPasdéect| eheivaies (20 to (iii)
absor bi ng. agent having irregularly pul verized shape,
SHFiRes} %A%t e wat er absor bi ng agent conprises a

surfacg) CrRsslditkRfk WalRlarAlSRY biag iasin qbi@iyned Oy e
crosslinking polynerization of an unsaturated nononer
R tig vdi tac d tgirodips o Blpdn @ ragsaltt $nt darhetsfl Ay faplt lsed ine
VJ Yin veri zi .and said

S B e o ol st ne

aggl ondriat mdsparddicdre patritedicdiens 1 sdi (&5 nedhidthe particulate

conprising: ., .a ste f_ crosslinkin olynmeri i.on of
G Shaerpihg PoRror b Ay tra eied Toh A8 ' oo
g aining a non-neutralized acrylic acid and/or

salts thereof in the 30 presence_of a crosslinking
agent ; (1319t Rproi C P CHefSDRFhEEUERBS MALHE JySFLHIg agent

R8N0 ALAT 80 NERIAPABL Sher POE aiHIBH 1BY & eing in the

pol yrmeri zat 1 on
range of 95 to 100% by weight.

2. A particulate water absorbing agent having
irregularly pulverized shape according to claim 1, wherein
water content of the particulate water absorbing agent is
1 to 10% by weight.

3. A particulate water absorbing agent having
irreqularly pulverized shape according to claims 1 or 2,
wherein decreased ratio of the mass median particle size of
the particulate water absorbing agent caused by impact is
5 to 30%.

4. A particulate water absorbing agent having
irregularly pulverized shape according to any one of claims
1 to 3, wherein increased ratio of the mass median particle

size of the particulate water absorbing agent due to
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- 89 WD 2005/ 092955 PCT/ JP2005/ 006551 and said water
absorbing resin particle satisfying (i) to .(iii)

wdeswsrootssd bel ow. (i) centrifuge retenti on capRCTAUP2005/006551

(CRC) of the ‘water-absorbing resin particle in a
physi ol ogi cal saline 5 solution being not |ower than
32 g/g, (ii) mass nedian particle size (D50) of the
wat er - absorbing resin particle being in the range of

150t . .aRd (I ikinhk the wat er-absorbing resin
Sgggpc 5§§gﬁgl gr@tﬁ%nBOfO 600 pm and not smaller than
150 p®/.beitng gartitmlrarge wit9? alosdgoody ageght ; having
and a step of further ;addi ng aqueous |iqui'd theret -
I eDuTeRvohet Yhb e ST et TR b 1y e Srogtpine
Rafd i4C| @1%e ¥ h EurficH ai fi g pearheya e efhe thiRl@o0braksure
1 to 10% by wei ght and 5 further controllin

. . g
edr thelrast reulalee watan REGOESLngr 8eGRE| bh T donger than
rid e water absorbing agent having irregularly
%@I%S%%?g ‘shape according to claim15, wherein the
step &f. cProsglanikiowg gisd ymeateat i @psorkireondagertd i having

t.he pri%eﬁce og a cha&n ﬁransfergﬁﬁgnttozo 17. A £ clai
RGPS YpPBulict  6F 0T " &P pAI I CUT at%e “hat &f 1€ ©F ©-8+ms
abser bi nghagenh Hawihgr idseubaidy qudiverd pedsshapeat 1.9

according to claim115 or claim 16, wherein the | )
&G acvlishe BRETILGH L6t ettt ain3as o at e 2ABRGHEYa Physiological

.l ni RN~ neutrali g acid in’
O P o e ooy v e
crossl7i.nkitng peottyimprliated ivetéle apegeptryofagent having

craossli;nki-ng_agent . _and_t he. abt ai in.is :
Severa ey BREER b Toacton iy ¥ falibne g otatne
ar edus; bk refinafpatheew et eexvatater absorpthgnageed of the
having i.rregularly pul verized shape accordi 30 to .
B TGRS IGE SOVAT RE AP AT AT hT o RS e s 5L ine
ARt ih tke editdne Oftrarchrl alddsadent at one or

more timngs selected fromthe group consenting of ,
(i) dérind SRryiEoWEDs? 0992955 PCTPIPYRYBY 0089S1Ht having

irregularly pulverized shape according to any one of claims
1 to 7, wherein further fluidity of the particulate water
absorbingagent aftermoisture absorptionis0to20%byweight.

9. A particulate water absorbing agent having
irregularly pulverized shape according to any one of claims
1 to 8, wherein further logarithmic standard deviation of
particle sizedistribution of the particulate water absorbing
agent is 0.20 to 0.40.

10. A particulate water absorbing agent having
irregulaxly pulverized shape according to any one of claims
1 to 9, wherein further bulk density of gel after saturated
swelling of the particulate water absorbing agent in a
physiological saline solution is in the range of 0.80 to 1.0
(g/cm’) .

11. A particulate water absorbing agent having
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pol ymeri zation, (ii) after the polynerization and
before .surface crosslinking, (iii) during surface

wonres®v29ski ng, (iv) during aggl onmeration. 19. PATARI00H6551

for production of a particulate water 5 absorbing
agent having irregularly pul verized shape according
to any one of clains 15 to 18, further conprising a-
step of recovering and regenerating fine particles of

therd léfh:W'p‘Hlve%rleze%P(QhHg@daééQP&iH& tFBJlaYS/r bAakNGr 3G ins

cIaSS|fy|n Ssteps, thereby obtaining a
V\'Jaterl(abwbmhrfgmté@mcgapméﬁ@, dtesyiide the weftenptabsorbing

lfgggntQﬁ?83%@%%%f§§%ggénp%gﬁgcggd254on hggroupcon51stlng

oner zéd asso
eniav alheritat 2@ afemet haddéodopandycs il pfakent metal salt
panilculate wat er . absorblng agent having irregularly

&t z“éboﬁqtaiﬁeca@tfberoﬁ% ¢k any one of claims 15 to

19 Whes el 41580 W81 €4 --alSerki Eer@éféﬁéhﬂaah&llﬁleeér H1®od,
Idgglonerated so that shortening ratio of liquid

riatihl udere almiarb grtessirss da enctodmsee oyt emmprigang a
é%asoéb ]Fahpéj fv?a[t'he% Odalf)cstér%}.né a%g{je%rtt ' %%v%_tne Wal}%%regularly

I ng agen aving 1rre pulverlz
aocoratt inged 20 atpe anycoaml&antolanyndxﬁetdf amalfmlsrnhleds 11 and

S e aggl oneration step. o1

13. An absorbing substrate accordingtoclaim12, wherein
the absorbing substrate is a thin type with thickness of 0.1
to 5 mm.

14. An absorbing substrate according to claims 12 or
13, wherein content of the particulate water absorbing agent
having irregularly pulverized shape is 30 to 100% by weight
based on total weight of the particulate water absorbing agent
and the hydrophilic fiber. ‘

15. A method for production of a particulate water
absorbing agent having irregularly pulverized shape, which
particulate water absorbing agent comprises a surface
crosslinked water-absorbing resin obtained by crosslinking
polymerizationcﬁfanunsaturatednmnomerhavinéan1acidgroup
and/or salts thereof and further via drying and pulverizing
steps, and said particulate water absorbing agent contains
agglomerated particles therein, which method comprising:

a step of crosslinking polymerization of an aqueous
solution of an unsaturated monomer containing a
non-neutralized acrylic acid and/or salts thereof in the
presence of a crosslinking agent;

a step of further surface <crosslinking of a

water-absorbing resinparticleobtainedbythepolymerization
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.(iii) described below:

WO 2005/092955 . PCT/JP2005/006551

and said water absorbing resin particle satisfying (i) to

(1) centrifuge retention capacity! (CRC) of the
water-absorbing iesin particle in a physiological saline
solution being not lower than 32 g/g,

(ii) mass median particle size (D50) of the
water-absorbing resin particle being in the range of 150 to
380 um, and

(1ii) the water-absorbing resin particles smaller than
600 pm and not smaller than 150 pm being in the range of 92
to 100% by weight; and '

a step of further adding aqueous liquid thereto after
the surfacecrosslinkingandheating the resinparticleswhile
maintaining water content thereof at 1 to 10% by weight and
further controlling particle size.

16. A method for production of a particulate water
absorbingagent havingirregularlypulverizedshape according
to claim 15, wherein the step of crosslinking polymerization
is conducted in the presence of a chain transfer agent.

17. A method for production of a particulate water
absorbingagent havingirregularlypulverizedshape according
to claim 15 or claim le,

wherein the aqueous solution of the unsaturated monomer
containing a non-neutralized acrylic acid in concentration
of 10 to 30% by weight is crosslinking polymerized in the
presence of a crosslinking agent; and

the obtained resin is neutralized after polymerization.

18. A method for production of a particulate water
absorbingagent havingirregularlypulverized shape according
to any one of claims 15 to 17, which method comprises a step
of the addition of a chelating agent at one or more timings

selected from the group consinting of (i) during
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polymerization, (ii) after the polymerization and before

surfacecrosslinking, (iii) duringsurfacecrosslinking, (iv)

during agglomeration.

19. A method for production of a particulate water
absorbingagent havingirregularlypulverized shape according
to any one of claims 15 to 18, further comprising a step of
recovering and regenerating fine particles of the resin which
are excluded from the pulverizing and classifying steps,
thereby obtaining a water-absorbing resin particle at yield
of not lower than 90% by weight based on weight of feed monomer
to be polymerized as .solid content equivalenﬁ.

20. A method for production of a particulate water
absorbingagent havingirregularlypulverizedshape according
to any one of claims 15 to 19, wherein the water-absorbing
resin particles are agglomerated so that shortening ratio
of liquid permeation time under pressure is not lower than
10%.

21. A method for production of a particulate water
absorbingagent havingirregularlypulverizedshape according
to any one of claim 15 to 20, further comprising a step of
adding andmixing inorganicparticles after the agglomeration

step.
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