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" *159159* Particul ate water absorbing agent with
irregularly pulverized shape Background of the

Inventio ld of the Invention: The present
i nventio ,”@HM’MI mﬂ a particulate water absorbing
agent ha absorbing resin as a main

conponent. I'oparticular, it relates to a particulate

wat er 10 absorbi ng agent having irregularly pulverized
shape used for sorbi ng substrate | a '

PaF aberL sECHANREAR IO AAAPPRE Y Tha aed ity B YePEzed
mai nt ai ns conventional |y sRhkpéebt ai ned th|n state even

after use and exerts superlor absorbing ability. 15
Description of Related Art: At present, as conponent

materials in S?gbkagésaﬁtbflﬁﬁe §H9Qn@§oﬁ paper

di aper, a sanitary sO to speak
i nconti nence pad, and the like, a mater-absorblng

resin to 20 absorh ,body fluid and hydrophilic fibers
FigdR &5 o VENNASFEi y used. As the wat er-absor bi ng

resi phef Qreedili®ventdion akllyteeutoaki pedtdcadatenketer
pol yacrylic acid, hydrolysates of starch-acrylic ac

id.
a@savfrtblm ya@ernt ST | 2V VR RAPIRVERARE-LRFIH a7 R ° main
co?r{%aoor}’ > 5gyg£9£¥§@1§§ Qf 281 €&y Itnht aﬂﬁ&ﬂmﬂamter

acry copol ynmers or crosslinke ol ymers
atkfsemmfng egess|hakisty porpoplerdy ptblaterdrﬁe,d ﬁ%ﬁBﬁé%%ec{ for
and the like are used as n.r S

3h @8BS ngCﬁggag&rg Fsticd natcholr?veylplgg H;QE ?E\q%ltt?gél £3pe
éiﬁiﬂﬁﬁfhaﬁhiﬁﬂuﬂmbﬂﬁ&tﬁthﬁﬁbmﬁmmamMmunmiuymmmabtagned
absor pt’i on capacity or water bsorgtlon S ¢ sorbin
thiengtatangvgsl abig i 394 F*ebht attP fﬁ %heous g

%Bf&ﬁf&SUCh as body fluid, along with water suction
orce to suck water from1 a substrate containing
aqueous liquid. Further, as recent trends, a

¥EL 8L 1 3P3QE DL PORE £3LOGPRVEET Wi th very narrow

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—acrylicacidgraftpolymer,saponified
vinyl acetate-acrylate copolymers, -hydrolysates of
acrylonitrile cbpolymer or acrylamide copolymers or
crosslinked polymers thereof, crosslinked polymers of
cationicmbnomers,andthelikeareusedasmainrawmaterials.

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

body fluid, along with water suction force to suck water from
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‘particle size distribution or a water-absorbing resin

with high absorbency and | ow sol ubl e content has been

required 5 and hi gh absorbency agai nst pressure or

liquid perneability under pressure has essentially

been required. Further, a water-absorbing resin

superior also in handling, in addition to these

i mproved performances has been required. For exanpl e,

there are many patent applications on many 10

param@s@mgtspeohtyﬁngngaaq@eeuprbp@mides Dirthese as recent
RS R FEShOS BT AL 8L ADSOL RN BOER! St harrow
er'-absorbing resrn-a onent, ‘or O

nqaﬁunaﬂﬂnslz&eﬁhsd$1bbEﬂeofotusw%ﬁemﬂahbaﬁmﬂﬁg resin with

UK22 70 B US5051259, f 4 956, 58608 Oozbéen required

U%%Q g,a%ﬁ sgjéggss@@lgf uld ermeablllty
US61844 3 US629733 S Rei ssued 37021, US5140076

USE1ier RS SUISs Juaie 40s seiseiakyu sbeess reasired. Further, a

R Y= SRR SERA0RRIS B s, s saeson
US566900k  IiGATEAREDHe MM O63Ohas 2eEPORTTR0.

Wat er - gbsor bi ng.resins superior in gel strength,.

Sl bl PO EREBRLE SRS GRE PEhY diRiRT ¢ DRI At paLgn many
I rpéﬁnféei@@edspéa@f%n@ Wt £F t ARS Or Rirdghar@Sids  of  these
superlor in liquid perneability under no, pressure,

ah@s DBS a@§or‘“;§‘tt166n R{REPYI| 3gents with a
—dalogb FQ4RB. aJ%CHEg &P@r?tf I ¥Yr"8n measurement
ut 0 I

eC| ic partlc e size distri s al'so  propose
|rm¢£ﬁm&&iz&@reug 3059866 5sWSE0376402, ditk H08298A411S5051259,

ag@%rgg%ggs aggsr?@?%g)[oggg%%@i%%%& SEpA 07303, EPO712659,

WHEIMOE%BB,GI‘TE]ISB«’-KEQM hOdSSHBBBEBQr 6095'693893 U56127454

se d wat rbln resins t S erlor
ad% %ﬂ%@yaga9%§¥9igégsurg al BR&SgHeEY; nq%7 fimat{ 40076,
W 86 01 4T 48T OPES 69 80 Pr gpeded7ud, ERSHI KE3 1, EPO940148
EP0712659, EP1029886, US5462972, US5453323, US579789
SRR DroiB68 6. SBPOANI 1 SaB8 5343 34Ad  U05 Roh R3daa FRDA32002,
\N%§%6@¢E§Eb'@§55§§6@§ WykB glsbhbhe @@@%ﬁd@@é“*ﬁéﬁ§¥b53l98
by 1 npact_ are proposed in US5140076 and US6414214BL1.
5 BRO237adSorbing resin with specific powdery dust

feain WERET SREESE By PR IS Syt RN AT Shun1e

V\a&@mtabs@rm BB sbePtidn GHPEELOY dre gopbiediin U Réissued

an aqueous L ascorbic acid ) ) ) L
32 water—-absorbing resin superior in liquid

permeability under no pressure, absorption speed and
absorption capaci.ty is prop.oéed 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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solution as index of urine resistance or superior in

wat er 10 absorption ability are proposed in US6194531
and EP0940148. A water-absorbing resin with superior
air permeability is proposed-in EP1153656. A

wat er - absorbing resin with I ess residual nononers is
proposed i n EP0605215. Further,

i NnUS5147343, US5149335, EP0532002, US5601452, 15
US5562646, US5669894, water-absorbing resins wt
EPBTILR669, proPte2988se propHEadl2s $HFERR 0 \%@897893

gggg%?#&g’ab‘ssfifkﬁ%gsw]%s%%%ﬁ' and Jé.al\{r% %[cﬁed: jjd:zl

SPECi osi'ti"on or spec
concemratatri-abso2®iddViARY n6F widh DNNVENE @ﬂo@am‘.gl decrea se

wat er - absor bi ng resi ns or, rbin '
B ety SrecpEeeradod e AT e nehe, B3Elidzt sy, A
daseihed ABave rbBesewt BhIehedi E0copoitiéfy dust amount is
specifications of these properties have also heen

prr@@@@@@i indIRAAR 4 4dve pB IS Wade Ty RIITNT KEELPHEYCN Less
nave Nl thgﬁaébﬁgaciﬂrwééﬁi4W§ﬁllEWEté¥HJB§JFHEH§'ﬂ%51nS

practi i as a paper diaper, and the 1iK
@upenﬂbﬁrmnugqﬁcmmwabsklbyelnoanreﬂhe@uSTﬁeﬁ@ﬁ@ﬁblclﬁCld

bj ect .of, th t t t
S irhes ddter S6oBFbNRe SuLnrobfP, of e R th vater
R rRaElorl 8B 1A tiyha Ae ghssdd ay isubDsELaU 6 3vhen@iBP0940148.

practically sufficient performance has not
A iEtRI As QR MRS it s ARG den %%Fmeablllty is

%g&%a d -, G¥pdesd €8 NY AR U P WL @S with less
r-absorption speed, centrifuge retention capaC|ty,

atssirdueanc yneryRIie IS m@mp@se@eﬂfnsﬁ%%%ﬂdur ability,
sol “b'fﬁ%tfngs@ﬁglﬂaﬁﬁ'f'€s§i¥§33 EBeush ghasassub1452,

whi ch er-a rédi ns or” wat er absor bi n
Eﬂsﬂﬁaﬁenﬂuedﬁ&ﬁ69&94dewahemedbam¢busgﬂreBnnefw1th specific

e ek ALy L) IS5

Dasd | pid oy olikberPrrietingd Eﬁb@ﬂfﬂ&ntéﬁdpébtynﬁ speaific
wat er - absorbi ng resin_increases after

AR Y% § BN Pl %m%%lﬁh%lEO%Bm%ﬁeCBFCEnFEFElQBsorb|ng
substrate changes. In a thin absorbing substrate,
when this volune 15 change is not uniform or provides
rugged form aft er SUMYBRY OFbFHENINYENTIONY ght gi ve

uncom‘gmt aglw%geereiaiﬂg%fboj.r?g Y2&ins or water absorbing agents

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

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

substrate even by controlling or designing many properties
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“or incur |leak the liquid because newly di scharged

liquid flowed along the rugged shape fornmed on the

absor bi ng substrate before being absorbed by the

absorbi ng substrate. In the present 20 invention it

was noticed that volunme of a particul ate water

absor bi ng agent after |iquid absorption increased nore

than |iquid volune absorbed, as a reason for it. Then

it has been found that when a particle

walarasbste bi-algsagehi oo emeese ccerdyr ifatgs rabeot bphgapacity,
sin,as a main,coppanent and inc

&gép mﬁqﬁkdaﬁﬁr??gpége%ﬁﬂf%mvgﬁg|%¢%§; arﬂydurablllty’

Rz edntehapandspaetiictepsi e £l £l hawgh dpesed ion which

" particle size distribution and s ecrf|c absor tion

@a‘ﬁ'@é‘ q}féqld’rﬁe LeSiHsn SToNABEL t MeSQEP ERI AT Mg ve peen
ég?q ressed to nearly vol une of

spo i qui and provi ded.| ower 30 ruggedness of
an absorblng substrat e after ~liquid absorption

ac [ n absorbi ng substrate.
%Felepérgg ‘fvﬁékﬂeﬁfo&% af so found that when the
wat er @@onmmﬁgqnﬁpaeaemMad Ly reertiaien$iquid permeation
aggl onerated particles, liquid pernmeability under
priges e s Eﬁ?ﬁﬁ??%antly i nproved. Furthernore, the
present inventors have also found that when a
particul ate. water absorbing ent is prepared by 5
é&ﬁ@ﬁﬁ@%ﬂ¢mg0fnt%ﬂu%6®§erraﬁlgm%%%%m%% t{@ter while

Wm'“EW5ﬁ§§E%?%§%££8? EbE tfgglniﬁ%fﬁﬁéesafterllquld

resistivi er a sor ng agent can be
raa@smepit i d’ﬂﬂ j anfianttusmeloke NbaUmetdfea tat rabsiosbribigRpbstrate

ent of t resent |nve ron h s .nmore ¢ u
g es%p Kaed 46, GRS yoiume

N Process,

Sél@éh@e &l £Gidd GerMcgﬁrﬂﬁrat;ﬁ:@vbyiefsr rayiged ﬁérmoa\ﬂ'eer ofiquid
the water absorbing agent can reduce,

sHPPPERSLAY. t b mb%QBeglgeaPP%??ﬁ@rE%%%%dgﬁﬁfi?%t?% a user

ebLehth&i teak Jﬁ@ '1@(:1@5.@ bedd bhes1 ¢an sbaasypANEsfAd f Dowed
preparation of hi n absorbin substrate, because

t aéopqrtrueon@m ehaaﬁ@rrmeﬁigora bRRDSPTPRBY S rradspefore
IQV?né T%Q?g@ﬁeé Fd 0L 51{}9%@&%95116}&3 A In the present
ul'a er-a I ng age

par sor t of the present
| bueshtdoni St avgmmicitdidest & hadt eolrarbemﬁ)langaageﬁtllate water
havi n

i rregul arl ul.veri,zed shape
péPFPgBF-B{Je é/tfg%&rlﬁr g 38@%8550%rﬁnscerseaef’sedamr?gle than
CQE‘HQE]@”\FOP{J@@%W%H Cé@%'ﬁe@lsaﬂ et drt ab$heb|:hlghas been
resin obtained by crossllnkln zation o

ufisandr &had wbﬁanerpﬁareﬁéeawaaeraa FBEblngnﬂgﬁp sﬁ??gosed
taer @QEersélbg_oPﬁiﬁbCPeéiﬁ A&t LAk ke engeAhd including

agglomerated particles, and having irreQUlarly 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 liquid, and provided lower
ruggednessofau1absorbingsubstrateafterliquidabsorption
practically on applying a thin absorbing substrate.

The present inventors have also found that when the water
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contai ns aggl onerated particles therein, and further

said particulate water absorbing agent satisfies (i)

to (iii) 25 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 nedian particle size

(D50) of the particulate 30 water absorbing agent

being in the range of 200 to 400 m and (iili

fa)‘élﬁ?ifbllég arenthespantiebl icenhadas aazﬁsl@ﬂtﬁrrﬁgt%emftlcles,

o B Do R ho & ot hom PP oved

pr odu€tirdhegfoties paemu@@e@telmm¢mtorab@nmbahgoagnnkithat

Phblne R TR ol h b “RPRARBEREn 26Bhs 1P ERree by

n@gebmabamﬁh@ng1nagaqnebay|nglqmt©guhﬂﬂiyamulwetezedwhlle
shape, .whi ch particulate water absorbin

ﬁgFﬁéé‘%nﬁs A elonpbREMORL &t f FOd U g§§|l'sﬁ'rl%éf&ty of
W@Eef‘%%ro@'m% 8gbAt AU AbRe DYedd 0SThiRKEAGE Hians that
pol ymeri zation of an unsaturated nononer having an
abedwgteupabapudb brgsagerst fekbef peeeiuririgntien has more

t :
Y30 BB L0y SR A SR DAL B B gcens,
tsltteltdlcn e mia:lt&’ri d’m:tw e reageids bygfracstiep off powder of the

GO R AR ety PSR sLBpR ene

RRAdReUs Eat téetingceahs&d a6/ St 2T &1 exltiTitther thelr&fore,
the presence of a crosslinking agent; a step of

MPPI@@@SSQ@FQ%SEPB§§FS§[W|#ngéﬁpéra%P@eraBsfdei ﬁesorblng
sal g'%re&rt ' B%Sag .Eat':ﬂ]@ a@(:ltciig é/fT%'H : . %Qs&@@f the

wat er’ absor INg resin partlc e satis

- (pirieisendesorvidrad drelteve  {upe et mafmiga'mﬁtpmﬂpanty

. Bt ogrEare oprRe SESPUETBA DU 1 Fhhop Esent
timarenid o . Us 25p@ﬂthdmmﬁiemmﬁﬁﬁr[Eﬂé¢ﬁbfh§l;geﬁf5&hving
FISCHTN IR RO R p—
@Eﬁdiﬂﬁﬂd éééﬁtsﬂahbgﬁségaﬁs 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 particles therein, and further said
partlculate water absorbing agent satlsfles (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

(iii) particles of theparticulate water absorbing agent
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600 pm and not smaller than 150 pm being in the range

of 92 30 to 100% by wei ght; and a step of further

addi ng aqueous liquid thereto after the surface cross

i nking and heating the resin particles while

mai ntai ni ng water content thereof at 1 to 10% by

wei ght and further controlling particle size. Effects

of the Invention 5 In accordance with a particul ate

wat er absorbing agent wth irregularly | veri zed

SHafd ef thaer $Bn2nd RdhSed L ey ﬁhﬁpa&gﬁcwﬂ R gd iythe
i-n ~ahg0hki st pat as a thin diaper,

E%E@SagznngggI?gg cgg gg§yggdced because an absor bi ng

subst Patreetiaed f dwrr uetineskon | ofespeet ipartofculiafig dwater

orpti_on. .Further, due .t

10 ah . : a.hi gh 4.1 guj

SRR e onta Vir o et Th bk fed nghagpept the
ghsardhitnd nageantonl @ak or Re-wet is less, and due to

i nprovenent of. surface dryness of thi bsor bi n .
Ar 1] CIFgRStRe SRR RAR I S aE 1hBSE EHFILESR Ve BRPAOGPLNT
%déﬁﬂh&@%h@@r&%@HQSQlygiﬂﬂgﬁiﬁﬁﬁghﬁpe¢ﬁhiéh abrtlieulate
el'ectrostatic charge of a particulate water absorbin
atpiey, ahapdp i ng agensr odueE i 98s agf adalil GORPOBERLR Surtace
S IS 0 ddit i e
el yp PR B or b L L b0 e i By, crosslipking
Ppqlamid dildaationaf an Wit agedgenomsrt hanin@@n acid group

specjfic nge_ and py ljnmti ratio,of, particle .
Sl SehEA EeRrSar and Aue R Phr PGS SR bR e LR
spesid, andaBged pPetidel £rdivaed erasistimgitdgdht contains
becones nono-di spersed and thus generates little sjze
saglaparaded Rergicded thensinyatoifbMydtId o ¥y rising:
change, i &y HOVGIET c f&8ch g bS1¢mepipREESACEE TRl Squeous
has effect 'of quality stabiTization of thin absorbing
as¢lut eorpr odficecerand uagay UreHeFe NneBABOREX| NngCAEdLNINng a

hvdr ophil.i.c .fj rs . CF ushi | p .
eI%{T%%— |erPetn3iagl Jtioe b“ﬁ raacclfsl}iglgc t célcﬁ n%@%??%ﬁggée%a@vhﬁgt% ér%i al's the
useskdrite tdfe avaimrssilistkiigngageasi,n and a particul ate

wat er absor bi ng ggth oL t he present invention, .and £
react idn SbPRI t Pbns TWEEPSEe éﬁﬁf Fed pEPORLITKIPHe PE 2
P £6EAL a1 S48 Phe s { MBa b0k boWIdHIS iafi Nplkhep i vietht ion
by methods described in Exanples shown later:_ (j) ,
cend rs3ifevatent ahsghiogaasy ERFHLGLe satisfying (1) to
Physi P! 89 & b &RIB IR0l uti on,

(i) centrifuge retention capacity (CRC) of the
water-absorbing resin particle in a physiological saline
solution being not lqwer 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

(iii) 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 surface crosslinking and heating the resinparticleswhile



(i) mass nedian particle size (D50), (iii):

percentage of 5 weight of particles smaller than 600
pm and not smaller than 150 pm (iv) absorbency
agai nst pressure at 1.9 kPa (AAP1.9 kPa) in a
physi ol ogi cal saline solution, (v) percentage of
particles smaller than 150 pm (vi) logarithmc
standard deviation, (vii) vortex absorption speed,

(viii) fluidity 10 after noisture absor tioné (ix) .
deeiagséningi W2 ber neeRt et diererk tatciletsi X@% Iy ivaiehit and

a ' e [ f di particle size by
agglrlgﬁ%%ate ?gﬁgfg?%{n%ulpﬁgﬁg% t ys‘?%fe ‘gel after
saturated swelling in a physiological saline solution,

: ' | iqui_d perneatiogn time under pressure, i
\(/\éltf)érec(’fléﬂ?’ke:nf: fSQE&Y&Ir‘(()t)E'iOIrHI ) vgl une. 'pr esi gt i Vi t(§| Io% a

- wat er - absorbing_resin of t
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wat er absgebbngangentiti B ﬁérwb@ua@bsﬁabeﬁgawmrmppg agent
er-e “the present_invention neans

a wditdssrrageda poy ek veRi td clifgorh Rhamgicrhgdvention,

\Aqtnﬁ% aéPic¥elddd g 209 N 2 As3$ 8k WoNGub Bt Y8E ETsudPhs a thin

exanpl e, ~Wat er swel'ling indi cat 65 Gne- absor Ing | arge

qukirsipiery wip e sant fieeilldngearhbe gedugiddre caushanabsorbing

essent.i al |l timgs or_nore own_  wejght_an ferably: . .
SOUES FGS « ASs, EREn. EROUSHOFRG | - berere ks Thaiauid
selpsdptdeni.ent FGexheact abket e dnd @t i Abi dasestniesdb Bk y and
specified by a nmethod for "Equilibrium Extractable

COREN ELSPEPUERE; SBEEH32E401S WRse Y BREPTPARA B89N by 1eak or

waidhierand NRisdi ghel ddrat o Q%Rdvovaidait Anddrrdderdryness
preferably not l'ower than 0% by wei ght and not higher

t refhth3ooahsonkeinghartie Les aGenesat Absar hisWgatdsiass ar rash
t gy RD&SeTe INNENL] Oty 0 ALGRELy 0D ectives of the
present 1 nvention, a water-absorbing resin obtained
by crosuirthdmep ) i i zatliontlod alrecnsstttatai@dcharge of a

monomer cont ai ni.ng an aci.d. _group .and/or.salts, thereof . .
Py S e et g Brelerion
P Neerefn R SR MG Cs @6 tr Db al ®edmpyoveal yrmeri zi ng

and crosslinking of an unsaturated nopnomer 5 mainly .
conposekt BAAAELORI O ERraeARY HI IR T s PYHEIRLF L 1E MgS§fredian

Ay Vi & s 3SR BENG g 881 fo By D& a4e8d aBS ohrBRAgASgEht within
has crosslinked polynerized structure and it nay be a
wesrecbbsorisnge rand bt Ethethdyratibe pf margicles smaller

PSSO By L PR ol i gt ranae
anpact e alipansstod ©rd st t sbubhesedfecomes mono-dispersed and
thus generates little size segregation. As a result,
pulsation of periodical change in _powc_ler feed amount is
suppfes’sed. This has effect 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. 1In the
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" (2} A water absorbing agent (water absorbent) and a

production nethod thereof A water absorbing agent in
the present invention is a 15 gelating agent made of
a water-absorbing resin as a nmain conponent, to
absorb aqueous liquid. Agueous liquid is not Ilimted
to water but also includes water containing substance
wi t hout especially Iinited such as urine, bl ood,

excrement, waste |i hum dity or steam ic a
FRASAE iR o b e bevined) SEa: LSones aphaRned by

?‘r@t\f%gss ddRI N PARE 8 @&%mp‘l‘%@ers%%n(ia\&@rer (i) centrifuge
preferably urine and partlcul arly referablﬁjﬂ[gurmn )
wetention cApapibyelfiRG) n\mrﬁ pbiy s 1phegigates2 bR SGILNG 1on,
r gsi d r qnbi £
o A R Bt e I ST PRt o
E,Eefgmi @rﬂpafthcm\as esmaalkﬂsar tihag 6€8ium iamdt hetvmaa]rler than
orbln IS 70 to 100%b t_of.t I
SERE Mimd Lag SRSt RpdP s A ol RS SROU% By hed g AR+
fusdhem Rr ehesabhyg@alt 82108 Hy1ueign; . (¢¥5§Hﬂﬁﬁntage of
m nor comnponents contai ned, generall y wat er i s used
asant heles o$m@%%%httlaancéﬁﬁoﬁ@mt (é(ﬁd lygarditdmde standard

L 11V Sy deperd Pefhi f5h RN £1uidity

preparing t wat er a sor |ng agent f the present

| afreat mlsltaxxerub:*ocpmﬂJan,orﬁ ia$ dexwpase ratéarrpraspaedian

sati sf erties nentioned above.

oot G R PES Y Lifisadl k! e oRys et B B %Y meaian

spatec€le csmses}by Rig1@mefr aa i, el(xabﬁﬂr}bdegsiEyldf gel after

surface. crossl Inqu/ﬁf and furt.her, he]gt g (x1)

aBAF R r 3Re S SRk AR & RRY SHOHGH S\ﬁgﬁé‘ﬁ EBhEERO bf (X

t?fgﬁyﬁfﬁ@fhéﬁﬁﬁﬁﬁ'ﬂﬂﬁgﬂdﬁﬁ@rnprgﬁ%ﬁre§p¢ﬁhibC@étér ddtetent
e f'ollow ng production nmethods 1 to 3 can b

apptli éuiip) odobunenreet fotvity Ao fred AL braksPaRing 3oent -
wat er absorbi ng agent by crosslinking polynerization.

of an aqueous 10 solution of an unsaturated nononer

cont ai Nilhg Moretentaldodeth@crgsinc acid and/or salts

t hereof as a i n gonponent, in_t rese

crossl f*n‘ﬁ?%@rg%éﬁ’fcb §in55 &g tp {}T‘%ép AT, lnagjng%?nnr&eans
te speskiifkparpodIye siwreich dar lﬂdiranl‘h,yd&mgfe&cand is water
crosslinki ng oft husqbt ai.ned wat er - absor bj resi

péi”?rléllég B AWNOR -SFESOHVE "o S8 1A ¢ a‘ipoa’gl “°t’§/amél]]h

%1@9%0%89&9% drfe aWsbb iR lh@?é Sh et by hefatveBgr in
'e mai'ntaining water content of to_10% by wei ght

yoadelxnlgamm@rwad:m;r,csa§§| 4% eagetially 5 times or more own
weight and preferably 50 to 1000 times. Non- dissolving in

, water

water means that_soluble_content (ext:actable'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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* the obtained aggl onerated particles. Production nethod

2: A nethod for a particle water 20 absorbing agent

i ncludi ng steps of crosslinking polynerization of an
aqueous sol ution of specific concentration of an

unsat urat ed nononer containing non-neutralized

acrylic acid as nmain conponents in the presence of a
crosslinking agent, neutralization, drying, 25

pul verizing, adjusting to specific particle, size ,
dakynek3aion ofr pRCE AR T ek MegoMeFsCoRtainépg an acid
V@&Eﬁ 993959' sr}:glt{§§hgre§§rj]t1§ ‘éggén@?éflfwé 4fid preferably
absorpti on capacity, and then "agglonerating to adj ust
pesdt rd Bised e oyl ymestt | nof whid leyaamyitai daigl watkdrained by

content of, 1 to 10%Db dding water and 3 '
FALEN 5 e hendpErdbel i fendi Gt 28 " fasareraged monomer
RALOMLY IcOmpRleIoslE Jic vy 1TRE 884 f201d /> Pealt € lth eIl is used.
absor bi ng agent by crosslinking polynerizatjion of an

e odater18bsesbinfoesinamaynde SRS P HohoRer @S 1t has

Cﬁ%é&pmﬁeaonpafyﬁéﬂ&é&d sfeh¥theeaChAdandior md) tve a
thereof as nmmih conmponents in the presence of a | '
cwatstaksoybage mes idr gbh bayi ned byestos sigi nking yeeickdongwith

specific particl (W4 LStrij [
Rt BBk aBeRl TRl it A harion gfoap gmpptarated
reshbmepacbhtheaingt Anspecdl gecapsanbgocysabhnd themeof.

agglonerating to adjust particle size by heating
whil e maintaining water content of 1 to 10% by wei ght

by addipg v@tleLeaNth1sd &85 Ay i igent gL Al d8ebrbent) and a
aggl onerated particles, wherein a chelating 10 agent
i praddetiian vathed #bBesePfni ngs sel ected fromthe

group {\CQQ'é.éPtéggo%iﬁé)aMtj_ G RYlYBREsEAL PAvehtibn is a
after the "polynerization” and before surface _
cyedskinki agenti madedwfi g washaf-cdes cogkdsw inddiny,agi §)main

during aqggl operation. A production,mett Jthe s o .
CaPEPenelt ofn i RS et s L a4 not
f uiheeditewatbebaba0Ebi it laghiy wa bér idoa tpriesent substance

i nvention are exp] ained bel ow sequentjally. ?a) An £
uMd&hoMAt 3P l@l&ﬁ%%%%@&%l%%%@& , excrement,

CRIRRS N9qa: YaliRmAPSAF BirNGredR, €& Na(hekehpafdevatRy and
be abbreviated sinply "as a nononer), acrylic acid
amdigan isal S0k ¥RFenf oFs incafaandtsl ysebeernes, aradin water and

CURRy 1 HISY T -BE Bl ROEGE, hhy particurenty

walrerfeadaddnbi mgnaesuminguch Iot hehe present invention, the

water-absorbing resinmay be used as it is as a water absorbing

-agent .and additives or water may be contained optionally. :
Content of a water.—-abso'rbi.ng 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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“ mononer s i nclude, an aqueous or hydrophobic

unsaturated .25 nonomer such as nethacrylic acid,

mal ei ¢ anhydride, maleic acid, fumaric acid, crotonic

acid, itaconic acid, vinylsulfonic acid, 2-(neth)

acryl am de- 2- net hyl propane sulfonic acid,

(met h) acryl oxyal kane sulfonic acid and its al kal

netal salt, ammoniumsalt, N-vinyl- 2-pyrro|idone 30

N-V|nylacetan1de (neth)acrylanlde N-i sopr.op

(Teat IS £ wigvayp Bep elet 1es MeBt kehag BORFER) aemfé}ﬂ%ef“ example
- hydr oxyet | re surface
h&x°%§?’;}2¥ﬁ‘€| enél;“]f:’il i %%tlc(lrr%thlzcer Pete

po&qﬁl%lenegb!jeobat(euehh%abm@ aesin,is g¢ ex@sslinking

| aur I th) acryl at e The

SR8 E o B VB A s A ing

O(L rt Ry | be agid Goalifhgp acrosstimked iresin, more
|nat|on to attai n objectives of the ﬁresen

| swent £ beeLlyiciang okt Fheofol bV RRmGMRSRE hEPh (RgRhods 1 to
agre\f%}lcbgcob?l%&ggits) is preferably 0 to 30% by nole

basé anount of acrylic acid and salts
thereoProducelgmemethbdy1© Po MEghasy Fer edaRRrigede water

referably 0t % h r
%HB%Slegﬁgﬁr% ﬁ Osgg.llglkl %u%yffrg@unéggﬁgéf{a@f 8H aqueous
”BBQHE!’Lon%@airﬁurﬁM@ﬁtedmbﬂdleeﬁbbaltalrmtn@nQIa-m%utrallzed
al kaline earth netal salts nium.salts, in vl
ORCTHRHF R Feth @8I/ OFdB3L T éﬁh‘-’eﬁﬁﬁﬁ Bu?uﬁi}%ﬁ&“?gf“etn\e Sf the
pgtrw@teﬁf:eagfoé bbPSsﬁPﬁhﬂlﬁc{;)t%é}?@ SOeh AL mtmmlzlng,

assium 15 salts are preferab unsat ur at ed £
wadgnetlogntalﬁpﬁglﬁhc Bérﬁﬂ%#Qnﬁﬂ%ﬁuﬂ#%ﬁF%&?§+?E'a%?ﬁ ace

: | icle
%{sgr}gr ?9n§n§e&i“[ ggneéﬂv the- Qﬁbgrﬁﬁ.ﬁﬁ&ésﬁﬁ/ 8% cles

Aeutralization ratio of
a@udhgBpéplficuababtptﬂﬁntoaQQQQEbynmm@ t@@@f@ggbpweratlng

0 25 L 2 DL, REGLIEAT 0 410 Y ng wecer

rou

PRIH@ERD 1 N 3N mb?Q@S_ghswyﬁddxtngmatarmmgchaﬂah firpation
or may be perforned after obtalng g a pol ymer as
shdin dbtaime o regdOresA Lt RBAT2C0P° -t hey may be used

in COWM&&'}.O#%&&%MJ nAeheehoarm laﬂkpélgtﬂglaét water

A wat er-absorbi.ng resin used in the present inventi Eﬂt Ki
| s artogy | nlkgensol yineladdngr os§EERRed Sfr ucCEPESTEP NI

cR oos]fB"fOHI{ nEdzba\%Si rmno?nre‘?élglrl g?‘gg&h%ﬁﬁe l:d;}%elgnwu?bhﬁg 8pecific
i Rddedt ertosel | n&f ngaagenisaturated monomer containing
non-neutralized acrylic acid as main components in the
presence of a crossllnklng agent, neutralization, drying,
pulverizing, adjustingto specificparticlesize distribution,
surface-crosslinking thus obtained water- absorbing resin ’
particles with specific absorption capacity, and then
agglomerating to adjust particle size by heatlng while
maintaining water content of 1 to 10% by adding water and
classifying the obtained agglomerated particles.
Production method 3: A method for a particle water

absorbing agent by crosslinking polymerization of an aqueous

- 10 -



30 such as so to speak a crosslinkable nononmer may be

used. In view of property, it is preferable to

copol yrmeri ze or react an internal crosslinking agent
having not less than 2 - 12 polynerizabl e unsaturated
groups or not less than 2 reactable groups in a

nol ecul e. A water absorbing agent beconmes insoluble
to water due to being a crosslinked polymer. Specific

exanpl es of these internal crosslinking agents 5
i mg:llu_d:aorf@ﬁ aexlaﬁp[tgratedmonomer containingnon-neutralized

N, th
(p'o%r % gﬁggﬁl‘%gf &gz?](accs”t %?gry atser,nalfnp%?%onents in the
mpnaéeﬁﬁgﬂyﬁob(hrésmﬂiﬁkfmgybgbettrdngihglopmixﬁmﬁxing,

tr meth) acrylate, glycerine met h) _acry
g Jé'ﬁ Ia F§I atstperfgt rlypﬁf:% é%hyl’é &° OX|J&§tflbUtl°n'

10
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ﬁ%fﬂaﬁ&J&dgslm&tMgolﬂ}r@%&éiméaewa)ca&r-mbabebmg resin
pentaerythritol tetra(meth)acrylate, trial

cmmlees it ppepcifiscyerhdrcyy rfrllaqimherp@&gplr%eeratlng
1] 3 t

CLITIHUAT, BEreaPTEy o 28100 S At e g vater

etctrmterelt ol Eriegl & ddy wesgpsl lyyeta‘@dle‘rmglajleal and classifying

eﬁgﬁ?g:{ﬁcﬁe,gcﬁ Cﬁ?%%gg%anﬁﬁ gt h&lxxg%eln a chelating

Cai hoatie, afety efthyhenst moke, tgﬂnj{ﬁgéyéelected from the group
(nmeth)acrylate, etc. These internal, crosslinkin

agern sinein®eofisdd) aldorrd NPT YREE B2 Kehir e ¢ 6F?tﬁ§§ﬁr the

REaR ¢ AlLsutBgee cAdd LI Mdking, d
cross#mgﬁ?ﬁzégggﬁtg may besgdded-éé a mholel??n(§ll§) uring

reacrfaoesqswﬁﬁﬂInklmgpoflvkwﬁWW%@g PEEACRETREASR -0Ne

ki nd Ii[;'xoéd&gf? M&‘&@o& f% tq{e 'vpé@éf]aébsorbln% agent of

crossllnk ng agen s are I'n constderation
abshe prtesernty cimehlte:snoénd ﬂ&tybm:ert%@osrartlmrngbsesbmngragent

a . te absarh ent final obt

o BF CFD | 4R s A PIBEBIOP AR b SRRLAMBRHAEPLO it ThpE 1211y
| ess than two pol yneri zabl e unsaturated groups, in

pol ynmeri zation. Using amount of these internal

crossl i AR} nPrageatyratesh mmam&Bbly in the range of

0. 001 tRs294 %s‘g)c!lﬁ:a%gloﬁgmte@ecohlﬁgéﬁﬂﬁahe@aﬂ@ﬁoﬂﬁéorblng

(excludlng the internal crosslinking agents), nore
pr efeenab(lyenenmsftqr @awbbyabm%vmtmlmmpln@s a monomer),

pr S g yacolcpﬁntﬁog sza/ftp¥hg9 %fa{lg pllaé'féf:alﬂlq LW¥ed as a main

pr &r
component, and they may be used alone or in combination with

other monomers to obtain a water-absorbing resin. Suchother
monomers include, an aqueous or hydrophobic unsaturated |
monomer such as methacryllc acid, maleic anhydrlde, maleic -
acid, fumaric acid, crotonic ac1d, 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 -
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"0.03 to 0.15% by nol e. The usi ng anounts of the

internal crosslinking agents |ess than 0.001% by nol e
and over 2% by nole may not provide sufficient
absorption properties. 5 Wen crosslinked structure is
i ntroduced inside a polynmer by using the interna
crosslinking agent, the internal crosslinking agent
may be added to a reaction system before, during or
after polynerization of the nono

fRethARFERIASR, 10 ()LYHLAREELISCon o it aenyiate,

EEBE?E&% HsegahE‘yEOkMEJ@ﬁ)éé\fyp&}t@I SBNOTRE Yyt Rapba@iused
absérbing resin used 1n the present invention
hbohedes ia camba@bmobwn@ﬁ 4P O MAFEi KLBASsuch as

pot as %{TelS g%%g%ls{) er t%ryﬁoghgglﬁ dé’ici a(ts%’lt@?dhk'g‘used.:

persu m peraceta I um per acet at e,
RAtcsid A t e cablkanalia otsmbumqmeoﬁahbmsent invention,

tert-butyl hydroperoxide, dro per ox
Esingaiééﬂ§(Qfaﬁgﬁlﬁﬁﬁ?%ﬁﬁﬁ§¥ éﬁfgéﬂgeaCl (salts)
g'%%i’é’?éi’%{ﬂ)aﬁb%ﬂ thrdoﬁte%%édléh tAhlaamount of acryllc

dr oxy- 2-Tret hyl - | enyl propane-| - one,
amighandf sahies pdigrrRa§ z marenpraferapby 4 &0 iﬁ \HYeWOgF and
gc%gsrtlyéfeﬁabqg%ase %%’me&le preferably 0.01 to

Yo on tot al nnnoners) When t he
u5|ngwmanﬂﬁn(ﬁnsdunrqté@nunum&ul@wntﬁﬂpﬂagoﬁn pgideggoup

than 0.001% by nol e, eact I

e T b s ST A SEFE S AT o

|0 d K. d SOy She 290 byaTHd &and mhrwmﬁmza;tallms cant voew of

becones difficult and thus not r ef er abl e. éf?ﬁ £ a
@ﬁmﬁman@¢(n1kﬁﬁqﬁﬁFlaﬂtI%?aérégéﬂﬁtynv%ﬂ? ot - B k ©

g@%gﬁéﬁ%f@#%reﬂﬁ%%él%@donsBQhMﬂeéélZ@é 91 pByalkeium

Iin view of propert
_mbmsampmafeurapdleynehn zmgagmr@ted @ggpgga crﬁ/{gsqglnlng an

:%?g&n%::]otg? Pg‘ﬁgﬁegg ZQ&J:?i‘léaééjfc?dl Lﬁréf"éraf}‘.ﬂlize%'é%trallzed

e nononer erabl’e. Mononer
copeertdaid group i maqmpsoperuy aon gthandineaftirgl ization

referred 5 to a nononer a
aaa‘ébegfsfar%%agr&r‘l%?eUﬁ’dﬁ fEptRo Rt by RhLe, Yiettboly
ﬁbew Bed By LRIRErA{dINSY prdfe railgoud ml @0ikolpyomole.

e nononer and not especially limted,
Neutralization of the acid group may be pérformed in an agueous

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 usinga 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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preferably 20 to 60% by wei ght. When aqueous sol ution

pol ynmeri zation 10 is carried out, a solvent other than

wat er may al so be used, if necessary, and sol vent

type used in conbination is not especially limted.
Crashing may be carried out after polynerization, if
necessary. Polynerization is started using the

pol yneri zatign 15 initiator. An activated ener rqg
seeﬁya@rwa.b&ﬁ uRsRired gEQHPE O Ry gyt hen Lg%lé%a table

oyhehiplshaih t he rRaleiBi . zatd ofatd Pl bhabehifg idgdnt Mecomes
in combination with the polynerization initiator
PanpRdidgt iton wadigedateuite depaads enosgpanspedt pelymer.

pol ynmerd i LIt r e IS, fer :

"o he Sib e Ana At B £ beiite TRUEKELL DTN doents
t Haclangs ofo20exsmpl2PCN, Revreskylohelses (meth) acrylamide,
pol ymeri zation is a nmethod for polynerization by -
suSPedi %QQHﬁéiﬁﬁo queous solution in g%‘methyacrylate'
hy, ' f 116,30l ¥e e t BUE AESAId PEHiméORylolpropane
e;gﬁgﬁg?ﬁggnﬁﬁg%%hébs776,nﬁ%i?G?ﬁ%%} U§444%%61,y P ph
US4B883=tA) ag8aded 35 glyser inggtisd(esh) acrghate, glycerine
Pl Ar At | Oﬁekﬁaérgﬁg'egg. Fore e ROl e | Z%%f!i R Of fodified
nonorer aqueous sol ution w thout “using a dispersing

s dindanett,h yAndgesaparsed, frond (heté)acplyébf462500¢nt36rythritol

i nitiator xemplified in_the ol yneri zati.on net
e O R R Aa 2, UShos 5545 LSFIRts Gas oant ka1 1v1
US54 #8352 64495, 1333144906, Phodgnges, EPO8t168blylamine,

EP0955086, EP0922717, et c. Mononers or polynerization_-
1570l GReEpR ki yaldkane JreddnetheRegsNcoA dagdycidyl

alqes@{égib,ng rgﬁl%}&fglth%i@l%%gﬁgzli NVgRLEPN hagtnhy®&neglycol,
descri bed a

ove, neutrall zati on degree of acid groups

ofpolgeatdrlénePlyaal ,100% bpnepydenegilycela - glycerine,
p [ Zad. oce tur 0 :
i St e E R e

nroeylaernt | zedcatmdremtand neplolyeithgdeaktiaine, glycidyl
po rization, or_polynerization nmay be carried out
UJQ%E%%?EF¥¢%£ﬁUr%‘%U nononer neutralized in advance.

Ther ef ofigese Nt d Z ad b deHieRy Qlgehlte wayaber aked alone
nmononer in the 10 nononer aqueous solution ma [

/ Jbe in
arff Adngenbxtere 159 oByRRs E1nAfprRS ﬁP&srézﬁVIilr?tt%e These
Progucth N RS Dot dx Hig tdfents 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
ﬁsed, in consideration of absorption properties of a
wat'er-?abéorbi'ng resin or a water.. -absl'o'rbin'g agént Ifinally
obtained, it ispreferabletouseessentiallyacompoundhaving
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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“production nmet hod 3mayal sobe neutralization

pol ynmeri zati on and polynerization can be carried out
usi ng the nmononer aqueous solution with '
neutralization degree of 30 to 100% by nole, 15
preferably 40 to 95% by nole and nore preferably 50 to
85% by nole. Neutralization enbodi nents include to
initiate polynerization using the non-neutralized
unsat ur at ed nmononer f

| I owed by neutr.ali.zation i
e TR PR 1% 0 - 91 §Aed ; 2% BYoROLey %’Y%éi%?%ﬁi's’i %gre?ﬁé: ably
Ltgsf?é WAt@h 59 oNeUt iralel 28d nigh a2 uadsande the timternal
above range; and to neutralize further in_the

m dst
ofr et yimde i naEasmt sallesst than dh (b fgle and over 2% by
pol ' ' e o, DEVE] o) §3H & 9 1 ZBEls .
fr?%%%é,B;ﬁ%%%ﬁ%v%%tﬁfﬁgﬁfd%egr ee irr(\)saﬁ%IE v%lg ue a?
t he stwiién otropsllymiedz att ot Ohst Hantowashicashnéinsige a

to speak, a nethod for acid ol riizat | 0
90 FBT BV T g BE P ARSI L L e ek ernal
NOPo HSUL A RL h§ eheHtS Aby 16¢ edideNDoed reartdioni sgstem before,
acid group, in particular, non-neutralized acr

.
adudings omed - FonPOHBERLL L 32 hyPY nefi Fdtf ?108?11‘%&;3%@ atter

n | ' 30 of the acid group. This corresponds
tggéﬁgg%?g Eggpén method 2. That is, the production

met hod 2 of the present invention is a nethod for

crossl i, pki ol ynerization of. ([ fic - 16

concent(ggt P]gn‘?%#%??l St el Ur s Jédpasrgoél%rrer agueous _
sol ut'i @A insitik denuSedi n ol zee rdeeylion Gita toasme ity potain

conponent in the presence of a crosslinkin ent
f BIMARAT 2P FRANEF £ 58 SRS P CBE RERT LG S 1] freludes

IO%” '&Lo‘ic_%'l%%l%féﬂilifattﬁ%fn suhfiage thrcr aasdli nkasig pbtassium
thus obtai ned water-absorbing resin particles wth N

s pecistilé s or AMEAN BepacPeySULRatRe prifidt onPSEEHGER S
2#@%%%5‘1%% r a%éf?gegﬁf:éél, ic acld s cFRlcRta®eponepbtassium
and after crosslinking polynerization usu}nﬁaa )

N @erealttorlatzag ds ediyh percacbdnateertertiThy haﬁﬁgpgpom.de,

preferably 30 _to 10Q% by lg, f er Ry

PSVEBORA, noPERaRATRArL i AT & A B e
iy drowsd dy, the adshidtayobimen zdtdadn iméttdlators such
salt for post neutralizati

ion to.provide partial al by
el 2‘B§§é°t‘é§“Bém%%léi‘ﬁﬁﬁﬁi/% FSB@B?B?E@“?@Q%%T Using
t Ne RIBSERE hel B8 G2 WS 2 B €6 8BS Ambi iy oEpiroperty,
obtali ned by this ™15 polynerizati on net hﬁd |§ used .as (3ased
welt €00 lalksoR bi iy medent PeELerablyr@sChitq Avdafti BR 9L

possi bl & 10 obf AL A} 2bSOFPLAY the using amount of the
polymerization initiator is less than 0.001% by mole,
unréécted residual mori_omei:s 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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"substrate with high absorbing ability and superi or

stability to urine. Wien the non-neutralized

unsat urated nmononer is polynerized, using anount of

an internal crosslinking agent 20 tends to be able to

I ncrease, and deterioration resistance to urine can

be inproved by increase in crosslink density. 1In the

present invention, other polynerizable nonomers can be

used with acrylic acid, if necessary. Specific other

péWﬁé‘r%a‘bf ePHBRBAEYS, AMEOTal SN kP hyragepasion or
y [ di a

the I|ﬁ<e are Eﬁ?e ggg géiggs %lkhgkﬁ'%%tﬁgﬂco%t%ﬁ%% 88t in

t Reuetcarss @)utiar) ofndhesmoniometrthel prpdaerahlaet hifgnomer

. conc ntratlon orer

SRR e i g s T S S T iy g rerrea

| *ASsl @\M@ﬁox@@m@qﬁéquésb@ua@%ﬁo Wienedgiqustis solution

preferably 10 to, 30% by wejght and initiation

t é?fpébﬁt RPROBET pht \RSHAZAG R SoRCRAEBLAS Aroh drAspe rature of
HY 4QRe ol $ sBLAESHAR Ve RS mbAVMAES a1 ggﬁeciai—iy limited,

AI ali “metal conpounds used to neutralize an acid
grioufevem phefenshaly i dtted’ Fohpwerd gbdntaidhfngtharegeferably

IR Py aBRKEEC AT 4 MM BT 2ot don

(smahaamrli;edroutdea s@dhmﬂ:] utrhérhg/ldammajmr miatyha isp be used,

hydr oxi de, etc. i netal carbo ate adi
D st A e LR Sshdh I caipinatlan dyj mot
of e IS U IMBACRimE BEYST I icBla AMFd aRhY | b)é ahsied et yuef after

a wat er - absor bi ng resin obtained, sodiumsalts and
paR@kENeih zaElany drfe reFwFali € anong them In the

pr esent%%/r‘%nﬁ‘% %ﬁlc;rp 20 12 9Q% Py, S tﬂéef %rl%}?r{e)fl%tlon

to 80% acid groups In a poly
cohwitriatbt 0 Anl ketiveted esabgy 1By Suah:aalUYana!M1eleCtr0n

actlon mnth an_al k net al 0 t
or Bt Pon B R B pOTSey EBFE of Papo e Holameg zac ton
| siebistatomlalsyiteis oal iz etbmAmetiodwioh tié polymerization

oL o8 BOITEL VLD, 2. LSSl o

U%@Q{rﬁeﬁﬂé/ﬁgn 1n9.|%@_a%§¥@é@dﬁ%o@@v&%%31§@iﬂétﬂ&&bﬂy in the
metal conpound is added, while cutting a

geranggehdidyfrer 1367 6i aed m@%mqfer@hédeénoﬁhﬁoifange of 20
| aggefo4é@n about 1 cnB8, followed by further 20 m xing

t he ge% wth a kneader or a neat chopper.

Neut r al Ree¢roed t eppesat upelymevbzathonheiwat @ method for

absoibi SPization by suspending a monomer aqueous solution in
a hydrophoblc organlc solvent, and descrlbed for example,
in US4093776, US4367323, US4446261 UsS4683274, US5244735,
etc. Aqueous solution polymerization is a method for
polymerization of a monomer aqueous solution without using
adispersing solvent, and described, for example, inUS4625001,
US4873299, US4286082, US4973632, US4985518, U85124416,
US5250640, US5264495, US5145906, US5380808, EP0811636,
EP0955086, EP0922717, etc. Monomers or polymerization

initiators exemplified in these polymerization methods are

- 15 -



10

15

20

25

30

" agent of the present invention is 50 to 100C,

preferably 60 to 90C and neutralization is preferably
performed so that honogeneity of not |arger than 10
as represented by the first .25 neutralization index
(specified by neutralization degree of 200 particles)
described in claim1l of US6187872. (7) A chain
transfer agent In the present invention a chain
transfer agent X 30 be used in ¥nerization. By
R} §PeRPRAL FRRALENEPHEREr REBABBE épvﬁﬁ 480eous chain

transf gry 208Ptap b A0 & 1AL P &ﬂ“%heufﬁérskéh%t €flvention has,
nmononer, 1 nner crossllnklng agent and -
A

p@$y¢@$¢@d¥¢@@h%€trl aevtraddaaion dem@erc’%@&;ﬁbgﬁ@ups of
rgéh{érayﬂyszd’%ai dySmd 389 i iaLnV‘Qg)%rla/?r%%q Ri88n process
agen 0

resen nvenflon
s@bsanannsatuhaheghmabsmebunghabuhsayuranddsmpawmem may be

tability t be opt d. W hai
CPanETEr L AanE® o LUt PR CbAER ok oh SO PG CARDRAEY 2Eter

Ogoipﬁekmastlshos&lﬁ&lmeagﬁatlémn@;e B aeased, o886 wsing
result deterloratlon resi stance to uri ne can be

i theovesk byrated @@sv@mqmneu‘éggllnﬁ@dwemgdt%m%e Therefore,
?ﬁatsg%aﬁ%wohf BGENL L HS QY s 2t Q4] %'dy%ﬁo&@tf O the

e present |on 'S not espeC|aI y 10 rmted
amohomgrasqubodsssoﬂw&somnmwat@e on anyaqasgasof 0 to 100%

et hyl eni c satur ted manoner and inclu les

Chioretes, BRRBRIEATSS adhore BheaREt S g (o the
( pablsitt iehame et Bipahl ¥o bmmmm polymerization
nercaptopropanol dodecyl nercaptan, .thi

gl ycol s,
t RPSRA T eI ZR T IRHERR RS AF DR QARE Usding, t%fa%nomer aqueous
g@h%&%obatﬁOHéu&eﬁl@%eEabﬁ degkeé%ynwraﬁmmobeby mole,

T um phosphite, formc acrd and their salts are
u9€@feaﬁ@ldhéo kpnIS%rbmomol@s@ndrmnrqan@aﬁﬁ;ahyyeépeao 85%

p%glsng‘l N 97 WRGAN 1 e‘: mkg di/ﬂl%(\fgfhﬁgfuﬁéf@ tinitiate

orous cohpounds, ypophosphite
S Plotlymsirdiz add og0as Limgy hhpopdmsmutt:ml mcaues@tlefaatrescbm?nomer ’

amun t _of e aque cha L C
daseerehdvirRttsr i tigRas ot R e o PR PhsBBgat ion;
ard poNgeRriakl aalngf tﬂen@ﬂﬁﬂﬁlﬁrﬂﬂé&m@ﬂimmm:allzed in
however, is 0.001 to 1% by nole based oq t ot al .
n@ﬁdm SRR SRIEHEFNGEH0BNE o- Q NEILLS Weng%th%én the

likg ramourt | esByhdan, O D10 bys 1Dl eopr owiklash NProviding
e fect of chain transfer agents. On the other hand,

Ip@lym@mgzaalmnwf sheunspthyratsidmonenenseytral bred finally,
SO| dblt% nrgueﬁtallzatlon degree means value at the start of

polymerlzatlon ) _ |

On the other hand éo to speak.aimethod 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, followedby neutralization
of the acid group. This corresponds to the prqduction method
2. That is, the production method 2 of the present invention

is a method for crosslinking polymerization of specific
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“and |owers stability on the contrary and thus not

preferable. The chain transfer agent may be added by
di ssolving in a nononer 30 aqueous sol ution before
pol yneri zation or sequentially in the mdst of
pol yneri zation. (8) Drying The crosslinked pol ymner
obt ai ned by the above polynerization nethods is a
hydrated gel -1i ke crosslinked polyner, whichmybe
crushed, if necessary, and further dried. 5 Drying is
cmn@lfomtlgéhé?%mfge mnq%ﬁmtﬁmmmﬁeaaﬂe@gs selution
ref I e
g«g%b@o% eg%r?érlf]l%%edalgﬁﬁﬁ?gc era Prqu.fn égﬂ%é/nél%lg in the
dqwablcanfwcfaselankangra@e\mt effo]clcm’tahby néuarallzatlon,
poI nmer__and. e sel,ected t
AU ot nrse SBRethi B pRTtacTRoShiesant PHOCHEF oRur ace

a csfms;iirnkmb peltyRrodd Biedl ¥t 88-abSoSdPhedin particles
wat er - absor bi.ng resin. Water content_of a

watierh SRSGREL PR IRTRL 1R ¢ PR iy - pFR&BRtPTIHGH§Yhmethod
I S NabnesReeirahliy gaf;ﬁlc fé a 1?% g.om sh@ﬁk%égfter
as to provide a particle exh| t1ng Ity even 15
atcrmﬂxrehpeq @tqlwmaamméussnataenwmemaehzed acrylic

%'-% @Hnog}o&egr?g& g‘ﬁgf ggglsyag éﬁb%gmﬁo gltth% by mole,

paﬁdsr@ prafkey apnef & ab|130(1};—i Ey&da)lbO&ﬁd)?lart\ﬁd:@Ier%'erferably
ter content_not only inpairs, uidity an th

f%(?:%l\?}br%]fct ol RHCAIRY MK RAPRIRS iofapPof lEpld metal

ZOSa»pe ForaPS Ot G ¥ £51 7h i f02D PFSv AN pHRY 1 hPSB kali metal
control to specific particle size distribution. Water

comenttofba usrRd e3s absr R FpbeRIRing rgsdei pifeghgspresent
anpying t &f t t b

resin, n?rj\‘é%%\ﬁre rgO‘:‘p\/ve"fjétﬁ_:%’d <ihccgags&s]’ttl?ln rr;:/élrsrﬁ1 %?rt?ég%df 8? this
3 pmlymerﬂﬁamsoa mithor) irreulsed asedwatari @bjsomzirtg)@ent of

ST R OSBRSSy baonotns

r eshistlr Pt € s8reh gl ialgso tBiinRaBd 11t @landl yupgrior stability
n1cromave dryin dehydrati on bx azeotrope with a
hyl db‘?ﬂd’b?c é‘r"‘@gh E‘esBPVeﬁFuéﬁé hEgH- %“Lﬁﬁ‘b‘ﬁ%ﬁ‘%ﬂ%oﬁkj’mer is
UshODyadr DE8H, LedRey %’itt‘é‘h%tsingaé'ﬁ ihewevel  cMsiinking agent
especial ly Iimted. Shape of a water-absorbing resin
of tem@ds e kenabley &ot Losreaseai ard %tqmm resistance
pr’@éjqﬂiﬁ)@ r.I,HiH Ii%dinr C)Q?%td %&p?ﬁbéggﬁe 11‘%00 s'fltnq‘:dde?élty.
long as it 1s sult e to reate er
In the present invention, other polymerlzable monomers

can be used with acrylic acid, if necessary. Specific other
poly_merizable_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). 1In the production method 2, concentration of a
polymerizable monomer, when a solvent is used, j.s 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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“and includes spherical, fibrous, rod, nearly

spherical, flat, irregular, agglomerated particul ate,
porous-structured particles, however, irregularly

pul veri zed one obtained by 5 a pulverizing process

after aqueous solution polynerization or reversed

phase pol ynerization are essentially used. Although
particles with irregularly pul verized shape are
essentially.used,. other rticles, for exanple .

Soheri Bakal3digia) BonbhiRis wsed ta PouEERTARRcn agid group
t hhsthasnseeqtetbdlHoRbmear Ebkt&8nhhahr begll gkb¥p or in
pul veri zed shape is 70 to 100% by weight, nore

pPePelBEY 8Btednedotebyrweignt 2 apdrpheti abkatiymetal base
o] I % i ght .. i 6l oS- ' :

e 1 oL e LS (oo By ey porggstom
phydessidan 1itskium ihgidrpxiceysetc. 15 dBjali metal carbonate
Pyl veri zati o classification and rticle size :
conerora A tRBEEFr | BREASRAEN: blRaRRPER Ses S g StC In
r @Sl ggefetrfothendé esidud tvviedlt e i labioldi tiptddl safety of
preferably to have specific particle size.

20 ,
GBrieR B F 2D SRR RY TRS 10 9RieR 1P db R Wnp ol EPandppkassium

Ma3g tEedia ReFd t B e SheRg@enendl | B4 a% PRSYMNteinvention,
ratio of fine particles (for exanple, particles

sH8l terdhhr Mol ppFefeeabilyb( for 8A3 Y houevef adid groups
. . i ) h .
C?.[Eb' Qa.tﬂothgr a i v, %rla\;+§ttgee<:} m‘?:to og%%rg?ﬁerm(\?\nt?% 2s‘,s‘:\lts by

classrficati on descri , and

r ecotatayl icf thione reatceioabsdithi ag wékal ipardtiadl essmppund.
wat er - gbsor ki ng resin controll ed to have specific
partic&@ (ﬁhﬁﬁﬂEEOQ%ﬁF{ﬁpobW%Fﬁgﬂ i 57hi ¢fh yP%iﬁmeﬁ after

Plo&ieaarz a4 tie Yt RANtY CASst FaVi PEdL T rROMbaRbY for
pul veri zed shape and the follow ng controll ed

objedtmald zagd-opactfi @ eodvEREt Bl thopnapdkd iy mgtal compound
PYl N FH NG RELESISmelIGhides 1908¢ rekassht bedndsa 8olvent,
shear rough pulverizer, an 1 npact powder pulveri zer
apthehivhle repoeadn rasyugdwn st ps ipowdéran Plka biyimadidlz gempound

a Vel a cl i fi &ﬂ . 11
ST B SPLERL RS BATRCS0A Bsdelh, {30k ncd & oma
Assiegieat iodn noft Pawger Ehghnaieshngt dmt,stfoldrsieahpyaftirther
such , Egpﬁglas h vingtt t | east oBe powder puIveEizi%%
mEEREMS mB ity clitting? sKB&PLRg, Pipaét dwd- c"opPer:
f Nttt i irefid pat iisedk ngb t 4 PatheCwhaer absorbing
pul verizer with cutting or shear
agent of the present invention is 50 to 100°C, preferably
60 to 90°C and neutralization 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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mechani sm as main nechanismis preferable. In addition
to these, even those classified to a roll rotation
type and a roll mll (roll rotation type) having
conpressi on nmechani sm 10 as pul veri zi ng mechani sm can
be used, if they have strong shear and cutting
effect. Anong the preferable pulverizer, such

equi pnent for shear pul verizer by multiple rotating

bl t fi d bl ad f
nepLyRer a3 bndingt Serar f dind Th Pokatersahrarbing pesin

3t BubORAYD HE S €6 w8 &5 WPt &f ﬁb@@'rblﬁg(hgfé}lt15@ tHe$BLesent
Such pul verizer by high speed rotation ades can not

| oﬁrlyeerce@nd@mw@ﬁoslawersuu St ater i e BAeh AP RAget fBE L1ty

&gughggmrby&aﬁkﬁ%gee 63SEne AeNeNA It Bfndd .Newnhen the

he water ing agent. I n the present
|nhennu@manbﬁepuhgentzunguaedrnedcomblmetepnabgenbgngmount

resin wi.th wa [ e to %

o MRS HERG heonel Boftee lerrlafE 1ergatadna gy tesuie
f idee epabiiatlien sa@ldinddan dblheraadie bhpsoppaassedcrease
to the nininmm and operatlon in high productivit
bénpemw#efak deniter , ThG RBMPWT woad hraReb %r{ﬂent used

PHePizdt 160 2R ﬁ’}?é BL=3RSRr Dl Ph £ &5k 'ﬂsﬁ@d@@%ﬁec:.ally _

descr bed later, the followng preferable particle
dulamtad af Lpngesntt ihoesnlven icare ber oatansa@esous ethylenic

4, t 'actlu“?:aqle%ﬂ%r? eog al‘ri‘cf'l ggxdggstq'{lbd]t@ H?%bfagég d sb@ondary

the present v ent arn a
a@dniom:fls &ﬁnirh&,phyeephoisphenteso(rsals:s)suatd:ySpec1f1cally,
controlledflnely |n srrall ran e of. 150,t

AR ey 5o Bty aofvdedns | Bessgetan,

PrarARy IRAJ1isG Ul eﬁh&smaw&er@@i&, 22 rier a3k fPRo@oniR2acid,
mass medi an partlcle size (specified by sieve

c|mnq&aatqlonfodlaﬁldphgﬁpal £/ ROEITI By RIS R iRyt pdium.
th g:ﬁyﬁﬁ'[ sfﬂ?‘?q:re;g?oggﬁt 'af‘c tn;dJH'l@g té)aip@s Q e0u8&PYand one

wel g Rt~ and nore.
prlen‘retai:l ok tl@sz%tkmyamv@ g:lmdSS sBlJJek:t@einfrlo}n the group can

eC' fIQEd Ibny v‘%.le\su Kfs%%% %%%%)ct phos gﬁtogou%b%%ﬁ'r{ﬁo%gldsr in

eS| m ot t he resent invention to o
amwmglagehypophbhphptewﬁts suentalsoslodsumdiqym:@tpéJ@Sphlte
to be i eeftfhe rang{eﬁﬁg{{y preferably 0.40 to 0.90 g/m and
mite B to 0.80g/m . Ratio of particles

with dl@éﬁ@ém&ﬁn@%ﬁﬂﬂé'a@fuéd@cﬁ@@n RrPadad d10&gent depends
smal l er than 150mis preferably 92 to 100% by wei ght
i Pkdnd PathrageowmeBappct eanpfgr ggent and concentration

of a monomer aqueous solution, however, is 0.001 to 1% by
mole based on total monomers.and preferably 0.005 to 0.3%
by mole. The using amount lese 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 content
and lowers stability on the contrary and thus not preferable.
The chain transfer agent may be added by dissolving in amonomer
aqueous solution before polymerization or sequentially in

the midst of polymerization.
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"to 100% by wei ght and further nore preferably 98 to

100% by weight. Ratio of particles with diameter of

smal l er than 500 mand not snmaller than 150mis
preferably 90 to 100% by 15 wei ght in whole particles,
nore preferably 92 to 100% by weight and furthernore
preferably 93 to 100% by wei ght. Logarithmc standard
deviation (off) of particle size distribution is

controll ed Sreferably to be 0.20 to 0.40, nore

preferdBly DoyPmdto 0.38 and particularly preferably

0.20 t . 36. A r- I n ' hus,,obt gi, ne
int he%BrgesgﬁP%%il%\?\g%ﬁoﬁﬁ% ugcikg%ﬁtlge avéyt h’éﬁé fbove
abolgmpantzatliensme¢hads ipref bydibbyedegedi-flige crosslinked

BPIvRaEBn Y PR s £ AR R a0 Bl PO B egiea.

berpehgl evetathasd3auy/ gendba Bl pref efeiper Audd damgOof 60
g/ g, further preferabl )i 40 to 650%/ nd parti c%l arw

pEBi B5QECy RECEETERIN 1 ORoEGr BEDGH PRPaEREY BERTBEePLY 120
CeRIZON*E€Gs R¥at OhFHAL] f t%ﬁ@‘é'rfa*t‘ilx%@uDEyQPgZ{}HrA@H@bends

crosslinking agent ™ to an aqueous solution o
uesasurince avmRandndovaber comtent|¢h@ tPrlymer and a dryer

p%l geghéalé o&lcegépéci itoon%b%[aigr Xi,vﬁngct%gec\ﬁ’ggép ent. In
( RECOVeTy and fegeneration 0 I'ne wat er -absorbing
- th3 presientpdmnvietitdorn,n a ke opsddeikded modiyrieon afder drying
neans tQ control to article dianeter and

mal |,
r édu&e MUt W@ftq‘li'r?;%]i &S Yrarticl es bel ow 150
pm  al heeah otdrdidd of Y aRRE1 Hdbiny ysiexam@lein the

recovery and regeneration of fine particles are L
c RrEsed todn veptAeAE R RsRasilfd e diltR 58y BPBSVEFoit 1S
e rdd év(f?c'} r € xR i (BN Dl o Dy

t he puclecveedr ??agtsli g%e&%n c% gs%% [ ca]t?\?oﬁ of J't hgﬁgbove yeven
| tedmrE9)n templeeategenandt pdwdert stabge¢itlyewater content of

wat er - absar bi r £si ticles. re '

OGP LRrhEPON Gead s AP ot gt SAr AL piSrdhably 0.3
Wit 15ar B¢ geaghict ynaf photivalerlywergberabliyo0od Ha 1% by
wat er - absor bi ng, resin particles and hot water: E om, . q
SRR 3: FPOUBLTRMGEHE T CORGERETOF QRLY | HTRA ISt A ALY an

agaHJy 10 d VLD AL B B A PWMeSd HulveBifation of a
These techniques are exenplified in US6228930,
USEHBHI RS 6925 inskapesydblananeppay dgsegpontrol to

reqaVery; ands FegeNer 8t L8N ek tPablikGbAS OWhter 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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" of objective range, waste anount can be reduced. By

conbi nation of a pulverizagi on nethod and 20
classification in accordance with the present
invention and further recovery and regeneration of
fine water-absorbing resin particles, water-absorbing
resin particles can be obtained in yield of
preferably not | ower than 80% by wei ght and not

hj gh han_100% h | b | af i 25
hEREshr e P s Tt SRRl BB A R
tand inM%des sehghicand fagroisghesd f haarif@yhbyivailglat,

apnd nost preferably not |ower than 95% by wei ght and
nb’Erﬁgt}ﬁéF rt h%ﬂglﬁ’(f}B%B?d\/\eP@ﬁFlc%éF%r n RHePtp1gigructured

(veLght1 4y, Iﬁo@eV@kuemc@é&}%l@iyc{gme%%da%bn&bwiﬁéd by

cont ent (rmss % from 100" 30 ness% Particles obtained
b«y pelctret 7ing ptrw@efameftwatasqumrsbulnglpespcnlymerlzatlon

FREL S Cphbal, MRS AL o "ML 110 wsea.
dAythgughd pamltuerllesamlmh ﬁmm;w]ram]b,scmblvug:ﬂmi rsHdpes are

recove nd regenerated is. geperall sub ed t
pﬁﬁésp? Gy e ek A g e En S F b oP LS Spherical

cpattekiakt®in b gsaﬁala\&w o eSS IhE NG EBSED content
tai ned by the drying process (8). (11) Surface

cPéé@Wﬂ(‘F S tiddy ﬁﬁﬁ@gmﬁérwt@mlmb? Fgapesin 79 to 100%

g @tméf]%ggtsefgg?o %85% 1685 §We %%'% aqgif;pé'rél%larly

ct| or one W t spe
apsefbeab;lyo% a:lmélombympmghnent Pantscpbess Mud:hpm:tegﬂ]arly

size_distribution [.| owed, by .further surface
cPBESPERRE, . ShRRe R iy g elTef A TRrpRess can
pegsentiailnyeniel agekias centrifuge retention capacity

(CRCO) | owered, for exanple by surface crosslinking,
to generally 50 to.95% 15 of centrifuge retention

capaci t(y) (C%iv@@f.?é‘é‘léﬂrf@QﬁssQEQéﬁHLBK'Qﬁdaﬁ‘éjrtlcle size
further to 60 to 90% Lovverlng of centrifuge

répéﬁtfpéna@dpa’éaswp@&@nbe;amq}%fed by type and anount
of a gr Qsﬁle&”Sbggrpgﬁazae#ﬁ%é’ 4,E e EEPI nﬁ?ﬂ%ﬂvention

time, as “appropriate e surface cross
t Leabrignts tied thre flpreddivt to imeer isgreaiefdes pamenaﬁ.iaoaiZe

D SRR AN, AR 2 B8R SULLREE BLePicicn i

spasisf medliby, pattiglansoperasi smallef (rsnpoewiblesstatko of
fine particles (for example, particles smaller than 106 pm)
tend to increase, however, by combination of a pulverizing
method and classification described later, and further with
recovery of -finé water;a'bsorbing resin particles',. a
water-absorbing resin controlled to have specific particle
diameter can be obtained in high yield.

Apulverizer used toobtainparticles havingirregularly
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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by the addition, onto particle surface, of a conpound

(a surface 25 crosslinking agent) having at |east two
functional groups in a nolecule, which can form

bondi ng by reaction with an acid group or salts

thereof (for exanple a carboxyl group or salts

thereof) contained in a particul ate water-absorbing

resin. 30 By performng such surface crosslinking,

absor bency agai nst Eressure and |iquid perneabil
(RTHete Ir AU PEON@eRE Y BEHZ PRI C BATEE FHBPSY aedah% Table

thugy | oo Swpghhibeul@id Jleelz.émg prehebaklke. (Aqsuebacey The

crossl i nki ng agent use in the pr esent invention is
et s sl en Icyf |Powidteed Enpdneesingt of isshnpeesiophoged such

exen%)llfl ekg%] S%zélsegass o %&S q. gsl%srﬂiﬁ?zl%qlg Hkhhism

rexa
Pahdhy duitd idlggobhkarstgh fspamn fa,nddfrit:tnont ate praferably

g%%’%t@}%hyl ar}S%aX:%IoWl m)H’ gggég&%?ggglrygﬂ:h %ﬁtting or shear

2nScah i sHe it %Te@ﬁtrﬁ%%ml@,' pr@@é!‘ﬁb@iﬁw engghdddtion to
glycerin, polyglycerin, 2-butene-I, 4-di

1tedei agieeh dihoso cﬂ@ajlﬁlewe@poa rqzlé Beﬁ?‘éh@al bype and a
eﬁglf%ﬁr&egr% 1 rét tfé‘ﬁltghe%)aHQQ' ?Hg}:esgien’mechanlsm

Xy Conp s suc | eneg iglycid
ehbepulgéytzﬁnd; methanlmlgmlmmsam nnefctim@y)dmrse strong

ey SR ELE, b LSRLELBRLAE o putverizer,

pgﬁEﬁeEgﬁhﬁﬁéheximrn%heﬁQ" yeilgraneinrigie, multiple rotatlng
pol yam depol yam ne, etc hal oepoxy coq?ounds S

ebﬂéﬁ?éﬁﬁﬁydﬁQ#iﬁa%q%Q%%ﬁyaﬁg¢eferabl Perip eréﬁspeed
?';va?!lle&%mﬁ YN s FEEFerLODHENSAURS 200 hli8ec, more

ent am ne conpounds and the " hal oepoxy
cpnrpﬁamdblyo&a@cﬂa dﬁ@omésegprpo‘imds psudterizer by high speed

2- oxazol i di cveli e

c5ﬁﬁSéﬁ8§ 3§‘§%% e%ﬁylé%§ car o?ﬁ°&45%0$ﬁ$he3§§39@5§Zlng
U%EQlC&bQ&?(HndnstﬁbubaUprbdﬁbﬂuM1uy hntea¢$msde¢oease
suff|C|entIy exert effects esen ent |
GeneTatars o Sing DoUER: P Fho eBtEpgrssRPany Fent.
al coholrn apREg ﬁﬂé%%@xtsuiﬁﬁéﬁtﬂ&,cr tb@slp\ﬁ]kvéglagﬂgt s . dried

As a pol yval ent al cohol, gne having carhon
t @at@ri- %perﬁoémbr@saﬁdﬂo%W%Wr@%%?%ﬁn 53%&&?%

tQB30% EPrQePéﬁée‘ﬁ?@i echéJ%Jd'xl)gie%”BWltvlelz@rSU@E@%&atlon of
crosslinking agent depends
fine particles smaller than 150 pm can be suppressed to the
minimum and operation in high productivity can be performed.
Further, by combining with recovery technology of . fine
water- absorb1ngres1npowdersdescrlbedlater,thefollow1ng
preferable particle diameter of present invention can be
attained.
Particle diameter of a water-absorbing resin qsed-in
the present invention to obtain a water absorbing agent of
the present invention is usually controlled finely in small

range of 150 to 380 um, preferably 180 to 360 pm, more preferably
200 to 340 pm and particularly preferably 220 to 320 um, as
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‘on conpounds used or conbi nation thereof, however, is

30 preferably in the range of 0.001 to 10% by wei ght
based on the water-absorbing resin and nore preferably
in the range of 0.01 to 5% by weight. - 26 1In
surface crosslinking in the present invention, water
is preferably used as a solvent. In this.case, using
anmount of water depends on water content of a

) . oopel o e i
T ey e e )
weetrgl raiisor lpifngarédicd esnd ivbr dipmefteralslfy lawen Hédan 150 pm

f. 0.3 t0,10% Db i ght, A hyd hi | j ' o
SR G AR i Halelony BY WERHT g r LB © to 56
hysly QRNidHIC arl @Rt @I ALaRiblIvs USes,2YShygyalghnt
thereof is preferably in the range of 0 tq 10%.b
wei ght BHdeddBRsthE waRacidiest bPig dbS r &5i33 057 P8) of a

F“ﬁ%ﬁgfﬂaa@dﬂbﬂ re@19€08f tRelPrage ¥ YRLGALi8AGto obtain a
further preferably in the range of 0 to 3% by weight.

| maef absordad RERNEgOE Nthérpresrht ineRRE PBNLS AdJusted
prteé ‘%{ea?.bEtﬁrgt Pgrg?é Soﬂarpq:@f)gl%%lgj 02 4%)“'&%616(?90. ?/ml and more
crossli nki ng agen I'n*wat er and/ or ‘a hydrophi Fic

orpedt er ol wens0 tbadl.lsveethlby RbEisprfyangioledmdghadiseneter
addj tion_of the ution to _a water-absorhi r.esin

e B8 LB A S NR L BORGTEAL {7 LR BnH 20 Mr g iR ferably
si g2 4 1003Ph Ve shasay ehade partiehes, dnawBt §feferably 95
preferably in the Tange of 0.1 to 300 pmand nore .
pried i pvi Heigbt rang e witien may 2eF sfRraid w3 kg 100% by
CUYLPIRD! RAR HPRd el Tl B JARe AP e than 500
resin; a crosslinking agent and water or a hydrophilic
organamnd rsoi verelier priefrerlddlym e pefexsabbngdPn k¢ nk00% by

force to.uni.farn and surely m x.t [ o .
i SE e Lt PR ef s, Bok Piedntely J ST EbGapy weiant
t ym% Fiwr@he randlaupt ef ®edbl ¢ 93i tal gm%mc?r we2gha. hi I;jdn%abrithmic
speed agitation type m xer, _a V-shaped m xer,, a rijbbon
LYBEARFER, 8VRE LRt Bb) Pk oP2 IR G0 MRS Ion IS
a ehRERbNYed t YPEF&PERTEIt o apd Of 20 OFb t (Y P£O ﬂl n6fe PPeferably
alr-flom1tépe m xer, a turbulizer, a batch t

F

. pe
Lo@i @@ wPx@r38 aardrpanbibeslayhe pz@ﬁegébﬂm'x@r,g-oet@. 0386-
A “ﬁtefgaﬁgeéPlggisfgig af §Int@ﬁu$dg5%+fﬂe8fiﬁh€he ?resent
surface crosslinking agent 1s preferably subjected to
heatvéeneabmehs . ad Hesit €dgt ¢ emgree atlue ealfoeeppaaticéeosize and

hesggggrggf§unégﬁtfiggge 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
preferably45to65qg/g. Absorptioncapacitycanbecontrolled
by formulating specific amount of an inner crosslinking agent
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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‘tenperature of material) is preferably in the range of

100 to 250C, nore preferably in the range of 150 to
250C and heating tinme is preferably in the range of 1
mnute to 2 hours. A suitable conbination exanple of
heating tenperature and 5 heating tine is 180C for 0.1
to 1.5 hour and 200C for 0.1 tolhour. Apart iculate
wat er - absor bi ng resin can be obtained by these
processes. g%ﬁ% Aggl oneration 10 To obtain a
pﬁ?FFEuPQFE ®r absorbing agent of the present

i nvent tANch AGHYEIAE hQRBNRHAGFES A sl ReSAE & Mol to small
Aggl oner ati on process i ncl udes addi ng aqueous |iquid

tBakhiete zs;bsaérremerrg padi redues §U‘|0ﬂla1é1e @foﬁlﬁ%kpﬂﬁtld-es
sthen.
gﬁ?éﬁ?e% 1Yol emae|%€$$SQE?H H?%%r, i pch other,

néoesseamplea,djresbwagypmndi irdgersi et ion sfiefife pantdrndes are
ngueous |Iﬁﬁld to be added may be water as it is or
§TILEH: QFR-ot her additives such as a chel ating agent

descri bgde hafteir- a@s@&rm%enfegmepfaﬁ&mcme%nt(fw example,
antim crobial, an 20 aqueous an I norganic

sBRELicLes swhklam thant uaddt@f!%mtsbyrﬂt%uiaﬁgézatlon

obnf. QP&SEPf?Q&(‘&Péan@f e LRI I@gfﬂef’é‘)s S %te] QQgenerated
nore preferably 0.001 to 30% by wei gh

ptef ebabbyl@eO?iatlgrﬂ:@b@bbe\ngMBSlhnpathpﬂggehy returning
i nventio ration i ref er abl f r med )
to a ??]%ragggsroofggtr c§/r|1 ﬁlgseoc? f_%)rroé:e poé.l)glmegg.&%[ flon g'?c mixing

ion
anlaﬂuemx&gesod;mamtoity oOa \zmterwabéﬁrbwagghesmatmdoﬁ fine
sprayi ng nmethod is preferable. Droplet size to

bé’éﬁ?éyéEPSOF?lngsr‘é%Pa@%rE%\Fﬂ-?éI%néllké?ﬁet"@rter from 5:4 to

prehgrab E‘)éth?nttf@hyéﬂggedcgelo— i ko sﬁggtﬁﬁb@@gm €followed
preferably in the range of"0.1 to 30 200 pm

alyl odeyng ngndquepkieerizbnge @dad, tﬁb@éeham?fguques are
cy?‘ %le)i 00 § Bogg%z%%ﬁr eB% 3il@qs! ”%FM@'S'@%Q US5478879

m xer ouble wal [” “coni
maxmelrEP&tlhz’gth s@edeagvtaaylcmnd regememiatdon af\pattdpsles out
bbon _type m_xer, .a screw
G54 PRI iR Redae bR Ve S g arh S b fga 2
rotati @y t}t{lﬁnb‘ﬁir)@&floran afr - fal owumper idaion @ method  and
turbulizer, a batch type Lodige nxer, a continuous
t)ﬁ}é‘lSLSd.éllé:él H.lo)xge}n aceqqzé/ ance with the present invention and

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 welght 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
mass%. 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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wi th wat er absorbing resin and aqueous liquid, while

mai nt ai ni ng: water content of the m xture. In general,

the 10 addition of water to a water-absorbing resin

i ncreases stickiness, however, by heating while

mai ntai ning water content, fluidity of powder is
recovered by vani shing the stickiness and thus it can
sinplify production process and shorten praoduction,

t dppinghende AULHE Hrarteken | s RaMpE@ @RS PEBIp ity thus
| BebBGobLasCRhal NYEALLORarERA! 15T CGLARDRLLG PELLPESRED  to
in view of aggloneration ratio or aggloneration
spuéngrhzat bynpreiletss ifiimp ietreand parsaclesigs sedar pyatfter

VB 5P Al A0 S8 s acvin

ppebeeadl y8at 2 to 8% by weight and 20 further

.preferably at 2.5 to 6% by wei ght. Heating nedi um

such as hot air can be used in heating and heating

tenperatyne s(teaperakyss1ohkhagt tRaafRehUM oOr
temperature of material) 1is préferably in the ran

of 40 fhele@Cernabsopbiherzdsin dihthrePFapeRt dmvmgcfi&n may
100C and _heat,| t ' | ' .
1 I%,n%%]eretpgraezs'%&ed E?q_%lz? B)I}ré)fc{?fc?&c)ﬁ aathBdshe t%aﬁ‘g%r@;wa.th

ours enper ature 1Is expresse o
bys pleRiiFd icat ats so tibe hept ioky ateaidunby n adgms toeses . to Aspecific

sui t abl e conpi nat i on exanpl e of ati ng .t enper [e
SRRCIEIE A Hi SErEBELEgR- 0 Ep g et HEuF ShRpEE oourtace
f rddsh i dk@nky .Nothe WiEd b S6Eb i M@ reddint i oed oh tied present

may be carried 30 out by the same equi pnept or Q&h

s dpeattd csg RpneEARE THEREPNEC L ARV IR CAP3 PR O iRGntryereds
Stdd.Il.0g g&esﬁg@ﬁf‘ﬂaéé'ééoéé’!ﬂ!@iﬁ , $d GehBER118S50 to 95%
| ong as £ nperature or water content can be - 29

carft r oehedifbge heaténgiohi lapscidl ndCRE) | |1bgiprhosgurace

stirring) .i.s pref.erable h yri : [ :
(g SR R O SeT oB ] o b SRR E et fuge
prefiedmblen omidwid y sdiedld adjastiext byet pheaamecarigwm of a
mxing with water . 5 and water absorbing resin m@i$g as
t HEERR SA UME RS 39ERTed FRACERRD arigPH2 T %D 208cnt 1

hel gl op D4 preferably 5 to 80cm in height, and
particul arly preferably 10 to, 70cm i n hei ght, Abcured
wat er - dor Bui§aggerdr 9ss  Halpl _g bjteeeda at} ukppnresent

DHAISMSLIRAY FER Ko ik ) srasbicgk gindony o
presentsunface iof.a pafustlagtpanttkie Snoikdedihe iRpghicle.
oqﬁéggiéggcifically, it is an operation to form new crosslink
bytheaddition,ontoparticlesurface,ofacompound(asurfgce
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
orsaltsthereof)containedleaparticulatewater—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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not a process to give such strong energy to destruct
primary particles but a process carried out under
weak energy only 15 to adjust agglonerated particles
to have particle size distribution required. Suitable
equi pnent includes a flash mll, a roll granul ator,
etc. In such aggloneration of the present invention,
only water or an aqueous solution with water as a

¥ ¢ eBApbhent 20 (60 to 100% is mixed as a binder

fol | owgd oy faeal | B0 ST i ki Jagbher afs¥® lih ish@olpresent
only safe but also provides a superior absorq%gg 1
simsenbiendie naF gseechetipnl britedgns HRies example,

fgfaég !ngﬁgifﬁé@ B ardd Lalo s e yard 7a9itd, Olus 6254990, and

i on of nass nedi an particle size by inpact _
dereribed &m It ersedpesdi bheludes hef qramgamfle h@olyhydric
present i nvention. According to conventignal
t BEAABPOGYP UChATHTBIRY &80 rtledh%eoﬁ%%i8§p§gy}é%l@%y‘c°l’

“ﬁbﬁbg%@ﬁ?&éh@?lp@ﬂp 19@PEk6b§néﬁiblaqmmpquanej;lycol,
have been” di sclosed_in such as =~ JP-A-61-97333 and 1
V893 $7206mekbRdvdy 3-PANERRRIIBY conv ERLYRFARY KiRFhy €L

t [ N i qefigt] 1©f4-but diol,
LSIVREEIS, Tol POly i | FELOVENEN ¢ SAL6E] of4-butane

capBrbuednediolto no dodtpentehegapticl e siked dRFEIRYHIOL/
a nt - .3 of f.i.ne_particl are ai I
sgg&é&gFﬁgﬁeﬁ§n§g§PF§HaH3%be%§8Ué Fggggoc%?gxgg%¥€5§gbh as
r %Eh@ll%fne@_ﬁ%oge&ii@%@mﬂ étaﬁrsigfﬂg/diwdhgpetﬁ.ambwmlent
particle size distrjbution, therefaqre e Ve . ..
pREBNERCTRIOY RIS SREhH Pﬁie&é\%eyeﬂaawla&f%%%%}f%@?n%t Tndhtne
amﬂ%&g’?ﬁl%n%t@rt%&di%l, thin absor bi e sy Bégepditeymine,
|

are erent fromthe present invention in P
f preddrpeitailenshes@piineln general , shape Rflyethyleneimine,

Lary %91 g}?ﬂ Aig3 N Lpgl udesy) odyx eX@BRBUNds  such as
2’31%’21 iacastlcear nc}/rg%r lzﬁ'i ptical or Vi grzl{naf 10 sapsage-l i ke |
prépirrhl qranttyidod i, s leppd roohydedn by reeeh gbep paakerohydrin,
suspensi on _pol yneri zati.on g i L Figsy 1ﬂﬂgs%nd the
ofe%SP5§&’ﬁlfi§§?%ttﬁ3 OF anitii B ggsé!}?ﬁgré}}&pﬁétl érfpéos )
agg B et ed eptRiurenl; anshablelihphecatopppotindsessuch  as
such as agg| onerated beads described in.kFig. 1
75219>_<a-m\n%rm§rlsemw &Ger‘-lﬁﬁ%nﬁéﬂ‘_ygﬁdﬁ' Bd¥Bonate
(pc’fjcmq\SAe fshem MardeatjiRge JEEhhod ©8Y e31.Vi Cheylmay)be used
mel t ded granul ated particles , s

alone or in combination of two or more kinds. To sufficiently

exert effects of the present 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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irregularly pulverized shape derived from pul veri zed
particles of a hydrated gel-Ilike polyner obtained by

pol yneri zation of a 20 nononer sol ution, such as
"Crystals" in Figs. 2, 3 and 4 of USP5981070 or in

Fig. 1, page 75 of "NONWOVENS WORLD Cct ober- Novenber

2000". In the present invention "a particle with
|rregularl ul veri zed shape”, is article obtain

by dryllr‘ﬂgs‘éﬁ %W@.Sﬁ%ﬂ—ﬁglag Jspﬁ;l&r %%ae%mi\é‘%ntzlsonr water

Oqtsapee@ewbﬁgmagoé Wd 19 R0l YRl i B 8bi @dse ARG itfte amount
li and it 1s a particle whose pulverized surface

(wa@hesmg@as OaridR eF me@én@fa% @@ ugyr-absorbing resin
PYMEI T 731JeQR rar €5COPLEL PRY gsm&h@r}c V@&t&@m to 20% by

m crodcope or an opfica oscope t er-absorbi ng
ag\emtghtnbhhed pmest&ﬂtvataveabrsonbnsga:em padincte pwetflerably

|rre | ar | ul v zed ape and cont

Gt e sedal e B o €8 1 B AFTeEPe b Adnontih i proanic
pL&d&&féﬂ@%tﬁJ@@%aﬁn wagelrorRkabed ugrid.i cligenn at m@dmpmllc
present - 31 invention nmeans one particle formed by

assegmiic ePlrgnti by a1saght 8sinpseReung Fharechary paeferably
D ﬂ{TEBE Mg LBE R PARDY %fweﬁaﬁﬁ%éi@d 3R awlareal®torbing

particle i recogni zed range of 50 pmto
GQf)em.aMrpapteﬁéesblsyrmm &het hangs006 Gond§ e weight and

eeg@wroﬁtpﬁﬁé%g’g r atrgél%paﬂ q"%f ntgcoalg S‘A;’elght .

f or rmt | D). 50f £ e @mésl?irﬁ(jb')g aﬁseﬂhéyp@ésénme invention, a
particles thensel ves with abou to 150

n . fine
paP¥¢ESERP1F PACAPALE BE P Oéecﬁ SRMEFRYS AL MRY agent
perh Rharead a%fd/%rl aragdp@;smgi@ W ddn 1O 200, | ocS0owed by

pm and assenbly more large particle wth 150
pnspvaBOOY prar eﬁcopwesmrmw c®f b&heudgedupgon to a
ob, t ec NepLCr r HRY i ¢al
L T
coprafarmglethéH@@gbmmmzHE@bpapmaMadms,9gage¢agepartlcle

t her decreas 0, 15 mass_nedi r le s
g?ﬁ‘ﬂ%%?rt Pe S é%clry B8d ﬁ%t%?ng?s i r%)agpg% ?bﬁ ﬁmn%lég moxre
orpﬁ@ferwly hen ptlas erdnddveto on, to za@@lmrer at ed
particle with irregularly pulverized, shap

mul ti pl Yipbng SAUdPEES toFO RS Hary Jﬁhf“tllx&lr‘@sad‘fﬁ‘%ﬁﬁeq})%?/rbmg
dr }.‘éEQna"éché’é eI i iPa Qn 8 A 2t €6 oRd MBIk ophitiaiikesirganic

by aqueous sol uti on pol yneri zation, and the |ike
andOiLVen*s ig pusfieriablly e bthstrenoitix g fasee tonppt Formly

Sur e()reaﬂzdmlx them. Suitablemixingequipment includes, for

- example, a cylinder type mixer, a double wall conical mi;_{er,-

a high speed agitation type mixer, a V—shaped mixer, a ribbon

typemixer, ascrewtypemixer, 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 resinafter the additionof the surface

. crosslinking agent is preferably subjected to heat treatment.

Heating temperature (temperature of heating medium or
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- corners generated by pulverization are confirmed in

the primary particle using an el ectron m croscope or
an optical mcroscope. Conventionally, it was
difficult to produce a 25 particle with irregularly
pul veri zed shape having small particle dianmeter and
narrow di stribution of mass nedian particle size in
hi gh yield due to being subjected to pulverizing

process. Effect of a nmeratio 0 QUi

B eOe B U O BEBRE ARV eht | BHE TS AR ol e y s, 100
3Q bB kR, SmB2E! pgéee%bmgl Lk eghé afalrygqmdﬁ/elrsczerb PE. and
In a partlculate wat er a

sorbi ng agent_of the es
|h¢\?€tmf190ﬁlmﬁé+sgh¥ef= B¢ pL BN He 2gaRGHRT 3t%3d“wb‘é$ % Bours.
SW% bﬂg‘ dﬂﬁﬁﬁé&ﬂgﬂ Q01 of RENHLAWIBY WRinghiradGe and

100% by weight in a particul ate water
atmnﬁhimgm@ems 180P€héor qmlefcew dbPyhaur 2pdet0?Harfor 0.1

iﬁép ar pea ng EBEI t%r %%%%r?&ﬂ(@égl ﬂBEobtalned

erably no an 50%
ﬁﬁUbéE&e&Jgher than 100% by wei ght and nost
preferably not | ower than 70% by weight, that is a
mai n conponent In a particul ate wat er absorbing
agent d%gygtﬂéwentlon wei ght ratio of the

agglonerated rtlcle et erm ned,b ti

aggl ome? SRR ¥ a"fa&e g/ors?el cg?:es&%g? nOf the

Q?P%§éﬁ§cﬂﬁ€eﬁﬂﬂoﬁy é@b&@mbbateeﬁ pEabbsslasmqannxad out.
a particul ate water absorblng agent

i Agabomer & {1 puProcessd _pkje g gﬁégegﬂ 1iguiditgwater
'gb gpﬁgﬁélfgéz JFHJf”Qd%%aQ%n@E@EEYlﬁQ@nbotﬂQQtﬁﬁht then
prefera 5t

o 380 pm nore preferably 250 to 350
pm;amasg e flerradol iyt 4 5n 112662 6 IIOHA nta%fﬁ’&é%lpreéﬁya‘ﬁelght
partl Si_ze, [ of L SIE HsdOO1 £ i

AnrSushErs 1 oacpsSbay” R B ST L Pl ae e o e
tgaA%@by wei ght, nore preferably 0 to 3% by weight,

especially 0 to 2% by wei ght, and nost preferablg . 0
to 1 Y%hyewmesghtquid tm b@ggﬂ@ﬁﬁrl‘éﬁy ¢ PRrbE&sasSott tifpor may

present i nventio t ftﬁ%&? diran ibed
ngP%EFB QYLT S éé%%él Qﬁﬁﬁgg.%g?gg'absorblngtaggﬁfrl ©
Wil kR eirl, I @gWoaidonepi \msardez et shapkardf, ameapkémearobial, an

i nvention, Qqbtained by, aggl oner at | p ess
DPENEPHEI POl 180 1 AR G098 Pen BT [gontént of the
MdiqaR 142 sPakt 16l @ hel zenek afmat601ahsosb%ngyreeught in an

used in the present nvention, nore ef er.abl
2 BUULeN Sf gp@ggpop, ém@!f%gqr}nglerably 0. 08{ 3%% gy welght and

most preferably 0.01 to 10% by weight.

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

As agglomerating equipment to be used, those having

strongndxingforcearepreferable,includingaicylindertype
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"9 to 20% as increasing ratio. Bulk density (specified

by JIS K-3362-1998) of. a particul ate water-absorbing
agent of the present invention 30 is adjusted to be

in the range of preferably 0.40 to 0.90 g/m andnore
preferably 0. 50 to 0.80 g/m . Ratio of particles

with dianeter of between 150pmto 600 pm of a

particul ate - 33 water absorbing agent of the present

i nventi o ref bl t % by

p%]rtlltéi egs] do}ob?le E)”%e]’felercéﬁ)ll%g 81%%Qiog)ll¥)\§h\?\% t éél&r} dtion
ftlyp@eﬁlm,e arJr\stﬁTaqjtdQ/nﬁ&etro hO@%Dbyn m;ypghtnlxer, a screw

Logarithm c sta rd deV| tio ticle s

d‘F%P‘?uW%n% Oél ié‘leéré\ﬁ(ﬁre)f‘ gaﬁbpﬁgtsé%ee afder,

throﬂH@f&mty'p’éVﬁﬂkeﬁn drS a8 @nkN okl Bph@raEhergbhyt d bk zer,
20 to 0.50, nore preferably 0.20 to 0.45 and

parbatc,qln aticme dradigapliyer 2@ cpptdnggusipypeshodige mixer,
A% |t|on of a chelating agent To a particul ate water
SGf bi ng agent of the present invention, a chelating
agent, Itnlpquef:ejtable a:cpdiie,a\tahemturmpb@)whed frod mixing
and alts_ther an be fornul at du
LhBa SEHT | RPSHEadA  FROGH Bhe st SthERa, wnile

Iﬁa&nﬁaah@.elgf QétérD@éﬁt@he yBtEHe atisardrieng agegeneray, the
crossl i nki ng pol g{ﬁ rizati on of an_aqueous sol ution
Ak

of
apddikdapurd edakBRoRer ToHBEPAT Bsﬂ6ﬁlﬁ€utri‘ea?11nzeﬂncreases

a%'i:)(lc'kﬁn@%' d l"ﬁﬂﬂ!vcerr Sabyshkher gl w28 18 ik GOBONY Swater
in the presénce of a croosslinking agent, dryi

pabme»emu,ngluadjlw ofigppedes ¢EeErEPTEpapt bl ﬁagiéemg the
t.ri but |
SR P SR g AR CL 107 By W ERB Blocess ana

a@ﬁ@ﬁc&@ﬁqurocamtﬂggtbmr at’ﬂh‘eghé@tianig ps*bcpastusoctael]sedzeuring
heati ng whil e maintainin of 1t

P RIS PG SRR Y THLAN andeatidedeny {Hpdrforned,

ohtakned agukouRbakedtianPabticl 8%, ayhebrkeRadion strength,
chel ati ng agent is added at one.or nore i m

sE&lYeFEe@ l@rhn[qq ¥akedu ﬁog@,egtm(ls,@&c&fflﬁd) Ju P"Fg@ht loss in

Qifr dé%t 80ec(£d2 ﬁhb%&st)hefpglwmwa%sﬁbﬁ@agent, at
re sur ace cross linking, (iii) during surface

crloss lﬁklbtg Waight ,dmoiregragfevakbintator? to08THyy weight and
13500 B 5427 B S O SiS190: A0t meciam
blsacki ag habhlirtgarobechsddtinrgeahing tyndfloeatfenpteB@perature
| o(q:erﬁc’ppeerca{gdrcealolélheating medium or temperature of material)
is preferably in the range of 40 to 120°C, more preferably
in the range.of 50 to 100°C and heating time is prefe;‘ably
in the'rang-e of 1 minu‘te'to 2 hours. Heating temperature is
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
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- 34 one with stability constant for Fe ion of not

| ower than 10, preferably not |ower than 20, further
preferably an am nopol yval ent carboxylic acid and

salts thereof and particularly preferably

am nocar boxylic acid with not less 5 than 3 carboxyl
groups and salts thereof. These pol yval ent carboxylic
acids specifically include diethylenetriamne
ReM@aceld £, aghd. Lehelhy! ehehet r vl @i ndiexaaqat i ¢without
aci d, cyclohexane-1, 2-diam ne tetraacetic acid,

N thyringlet Byl Rraferakelt anitherebyacediinaicitde 1particles

R SRR P ERNS S AIRCLE PR PEkrate

amn oni ¢ acet _

et od -iN heathagyaetiwtuss patbiocedcitom mixing with water

N- al kenyl - N, - car hoxynet hyl rtic acid and alkaline .

R ARRH OSSO Tesitbal [HoL6 e T AL & YPg Heaped in

t41ed @QfngeABWONI N1 Hak hshd plteohote grefersitl 5 to 80cm

thereof . They nmay be used alone or_in conbination of

t i herd It eaRARBE t ipkar kheseferabby il ERef PFRA MBe1ight.
L Ci : of BLran ' L Biust i

TERAPREYL oSk gt b8 M ARELE LA B D8108GH Apacins

arair st le stikeraguf paefenssly fuetbealilessidideitigranoibtain

of the chel ating,agent, in partticul the amno .
R PG VEa? SO ORT £ LE P 151 S e R sy Afppnt on.
0. 0000Ad{@sdOnpar barhyciei ghtizeasedren 130 wehghbperation
parts of a mater;absorbin%_resin,,a mai n conponent ,.
aﬁﬂn%?%?%?%beSl@?bﬁélt?CPW.W&ﬁﬁﬁﬂtﬁ%ﬁﬂ: 9“?H§rusﬂﬁgls not
afOPPLCOY ST +40 BTt Sukh s22oMgl BRErh§ 86! deBkYuct primary
uneconom cal due to failure t0 get énough effect
reaptiokes dusinpromrat cdeurighseut neder ygilosin@agvonly

. b . s ' he o _ '
550080 LA G les e M LI ssae
naispribviutbonstdduintesnt &dditbda effigmtent3dn8yutihe a flash

addg ion of iUCh a &gglating agent, time course
o8t Lpo%if?% BF 28 nat 8F - absor bi ng agent, which is
derivedn §66M agtambiavibetioeaihe Paeent 4 nventriidng only

and Fe iron, can - 35 _be suppressed, which in turn
CHALSHPPF ¥ AGHEMIS SRAHFAAR I thh WRELEr 28IR Fdihgomponent

ageht ¢ o UEGHERSEs inli :8RP YPANEYnQEr 2 ¥ Bdwe RSP ng for
agent and decrease in liquid perneability of "a water
agggp’.n‘gngthg@m‘:‘pre it is not only safe but 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, -possj..bl'e in the range of the presént 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 technologies, 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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"5 In the case of the addition of the chelating agent
during polynerization, the chelating agent may be

di ssol ved to an aqueous sol ution of an unsaturated
nmononer, followed by polynerization or it maybe added
in the mdst of polynerization. It nmay be added to a
gel -l1i ke crosslinked polyner or a 10 water-absorbing
resin obtained. To add the chel ating agent during

Sg%f@fr?e gﬁgﬁﬂ:igg , G d ALK 5HPSTls 'ongécﬁ‘ﬁe@@t'lgﬁ is easily

frformed usin sol ution contalining the surface
Ch@p@lelnnauag:cagentbagidmi:matsle theic ] atalsmgmaééﬁfl particle

Further, ddi-ng_ £ h |
iR A ERE TSP Qe MG S SEA P LACeab gy ThereFore

t%e@hﬂa&tel PG oRd @fs emytobessmwfaammaggbomparfonmance,
process followed by heati ng whil e  maintaini \

5 coteenePrad1ed 0 FORFBFthERFHEN LY RS OBHEI abig’gﬁvé%?-zomey

I tdhey PEESEM e | B¥6RT LRA, piB8ehel hawiend A #n fundamental
conponent nmade from pl anF (B) a polyval ent netal

saldnagptorganic acid, (C an inorganic fine particle

(i ncl ug{gge{% agonpgwp%g%f Qy‘,ﬁg f%lon gr{%\éﬁemcludes,

added nor "co nent
chedat | egameba)t , Syhed el vasmcmrsc fejhbip’onsabanODe ¥3enna

furni shed to a waf er - absor bj ent of the esen
10 Hﬁ/%#ﬁ@%‘ L1k PLHRRTY &F%%sﬁg}aﬂﬁ R+ ?hé cé{gé’ersed

add e pdetidd \is po@%e%@&dﬁh.@ﬂsde@@rﬁ}ﬁ@@dim’lifgéD 1 and 2
a as a solution, as wat er dispersion or as it ELes of

whof e VHPBRE4238e tHae t%éala‘d%ﬁﬁﬁdlesprhmérﬁomﬂéi%lc
no%%?f%r“@i‘&téd‘ SlicAN8AP8HI FEM o o2l b BSt R & such as

Ispersiorf or as it 1s; and in the case that t he
adalgcylmeera’aee beald@brﬂescmlbmi én Fitchels arage ot rTéTthN@’OVENS

N

0nT@8hﬁ§1bg‘9$e£xrvﬁdmctnen) t @neue f:eldedtmdanmbwm@rpartlcles :
is usually, as.the anobunt of o

todqgmgmlymewz\ﬁérlaﬁtde&gsré&e ' %ai}sggyb er'grhetgularly

b 8h- 3RABEDIHRG: 13BNt r ot Al yzdd Oﬁ&rtDCSes of a
pa?te%§%§@ME| ght 9and fulrther rpr e?fer abl y 0.002 to

pahyerbyedenght lipcookymer ohtime Abiaer iZtion of a
20 pa Bnp}ﬁe\fﬁégm Pg’rlr'algu%(:hd9§s‘d}3}svﬁl] Qv @L% F§§f5f| C2 eﬂi and 4 of

or addl ronal ncti on u5|n8
ovGSPSOSﬂxaﬂO byr wengHRigraylnopaget 'é$fe§>cﬁ e WPHEN% 'WORLD

taggtslﬁgpggﬁﬁgv%%%gt Hod®Y | %urtﬁé)m%@e%%nctf invention, “a
particle with irregularly pulverlzed shape” is a particle
obtalned by drying and pulverlzlng of a hydrated polymer

25 obtalned by aqueous solutlon polymerlzatlon, 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

30 particle with irreqularly pulverized shape and contains
agglomerated particles of a particle with irregularly

pulverized shape. An agglomerated particle in the present
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“performance. (A). A Conponent nmade froma plant A

wat er absorbi ng agent of the present invention can be
formul ated with a conponent nade fromplant in the

amount 15 descri bed above to fulfill deodorization
effect. The conponent nmade froma plant to be used in

the present invention are preferably at |east one
compound sel ected from pol yphenol, flavone,
deniruativasnédies enfe #RGtGANILIFRS Mkl L] i
preferabl e that the %Pant qonpongﬁt Pgsiéé%éggg qgngultlple
kFadesoabapebied feoin tanticlasmnnDiameter of asivyupasticle
PEBREBY ingY9ah! Lhc.acid. A plLant _containi :
t he gbo%ggconpgﬁg%gﬁ?%g%éau ggkgﬁletﬁs ﬁFggngzeg Eg be in
i bhenrangei of| 2am ao 160 ERLB 229 paaitd c1We28R31164348an 50
for:exaqyle, Eh%%%gae Elant sgﬁﬁ as canellia, 25

H Ra8aki 1t "l Epriguea9ecarradss praftcdgchagyrally.
rMoephplagy .o ase BggheRe rBaBRA9a r €6 1WRARIe et Bormation
and Rubi aceae_ plant such as coffee. Formof the
cShBifeRE T hadde b AsaepPant of & Une pastiches thempedsmst with
i a¥enti 89 hmctydeson]gnt r § N ' 0

pl ant itSeFf (pl ant h@flggﬁ%oéégF ?igga%%@begkéﬁg %? Hm to
exPPaen adbeued abt byeppediphsrikh pfodutéarga pastesseswith

o] | ant | | ndustr.y, or ods processin ,
i%ggs ry?oﬁ%agggi,%gmgfs%%ﬂaquﬁ dF%hEPEFo.afﬁg particle
pel yial BhtummebaB06 gk, At emh@bﬁakphﬁgoﬁg%ﬁn ¥e Y08ged by
present #nventiqn may be forrmulated with a polyval ent
nBPEFTYAFLON| HSIRG i &l &lectzon gaigesere neralansapptical

OhiB8F888bpe ACi Brdgk ] i .ahay L
e P AR S S i Seontainins

StAFEL OB PR iRAE L IC ol i dlvsigechwhalt heal deoteane ratio
o] ' [ S r..mxing the .
oSEHL At 18 o LISkl oGt Latex
PCY/ 2004p3R1338, rmTyd her pabyval déat tiet Presdit ofndéntion,

LR BEL Lol S5 LB PLESFRL LY 0 N e ahae

ihslmdb’sipr]ajzaH)ozS@édiSsﬂétéabfyiriﬂﬁéQy 1?81“9&??@ é‘!_§|_ﬂ'r:1£|i@éd by
al | netal salts. e

ﬁglyneric cid, other than a

By BRI uSRY BHONETORIPA O6nt dutdmitast Rokymes eptadmned by
kéfdsous solution polymerization, and the like and it is a
particle whose pulverized surface (smooth surface) and

corners generated by pulverization are confirmed in the

primary particle using an electron microscope or an optical

microscope. Conventionall-y, it was difficult to produce a
particle with irregulérly pulx}eriz'ed 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 évident
in this particle with irregularly pulverized shape.

In a particulate water absorbing agent of the present |

invention, weight ratio of the agglomerated particle is
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" Organi c aci ds composi ng the pol yval ent netal salts of

organi c acids exenplified are | ong chain or branched
fatty acids such as caproic acid, octylic acid,
octynoi c acid, decanoic acid, lauric acid, nyristic
acid, palmtic acid, 20 oleic acid, stearic acid, etc.
petrol eum aci ds such as benzoic acid, nyristicinic
aci d, naphthenic acid, naphthoic acid,
g@mté}oam HJLC 1836t tRER- 10PH Y MRSiIoh taGhaSn SHOM th
oly (netgf acyylig acﬁ , po?giulfaﬁﬁk %c?d? aﬁ@?éﬁﬁf an
15085 Bridve jghdf &n @bpar vhesl hbw vasecatdmoaking egpnin faurther
I fe Ly includes fatty .acids
R nIR SR ChEp R Y elioicihohet alfger enan
dedzendye vacight | afutithe ighriauldn oy mcd ik rgisl yiddte lower
a id,ég#pic acid, stearic acid, tallowacid or |
bR et AR TRt daARAE dian 0% R tifdoht and
iy e patlfer A8y nakel babk Ve gl d@%"‘b?h@é’ig}@@, that is a main

unsaturated bond 30 in a nolecule, Tor exanple,

ARk d @ Bartiailate gad@niabseaiing agent of the

RS B0 o B E PR e BEbREFAS A nreicie

aics dethamingdrioy skdssttihgrneddl asetoredbodmnam-agglomerated
nnleculf wi t hout ap unsaturated bond jp a nol ecul e
R HEL AT LA FLCRYPFOPT 2R Y PaFHP ¢ FREERPE" and

st ear i ga@€i dle diGnehe r SO FUYIE FulRe PRit£BBsdrBing agent
wat er absorbi ng agent of the present invention may be

Yok Ry | B Rl W ALY R g4 i2 99 sdapsr ofcFRS, Prgsent Invention

PAL Eha¥hrdnled 19M33Mw 44 JenReRl1G B50 @b 400 pm, preferably
non-di ssolving in water type to inprove fluidity

a?2itomdB 8 time matrsoppefenabpetit to 33 omganpat povefegmably
(o5 pecysedol e RESSENADYENELED, LIE! W98, LQdf Yatio of
exanple, “nmetal’ oxi des such as silTcon di oxide,"

tpdaini ches osmakleal tivani LS oxm des edentrelilédatacd cco 5% by
(silicate) such atural ~zeol it synt hetic

ARG, RASLTARTY afbl4 DRagPLANt, (HPES BFSferably O to
benbid Egh€} €spAFRRd 151® 8,2 $bl ivedyhd, Oxhdltiodktbreferably
silica acid (silicate salt) are nore preferable and

s? 1 ¥@oh ¥5P¥Yi ¥RidBtand silica acid (silicate salt)

W th ayer agg1Bakliatlie ?#fﬂ&gég'oﬁeéﬁér%ééﬁéd%‘&%%éﬁ%ion,
counter nethod, of 0.00T to 200 pm are further .
pieteeadt catipn af qagppredéamriniiclogide of aparticulate

PDFELE, A BEThq o e P Y0 A BB 204 enape o
the present invention, obtained by agglomeration process,
is preferably controlled to 5 to 30% relative to mass median
particle size of'é watér—absorbing.resin.used in the présent
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 range of preferably 0.40 to 0.90
g/ml andmore preferably 0.50t00.80g/ml. Ratioofparticles
with diameter of between 150um to 600 pm of a particulate
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exanpl e, JP-Application-2003-280373) to furnish
superior fluidity after noisture absorption (powder
fluidity after a water-absorbing resin or a water
absor bi ng agent absorbs 25 noisture) and further
superi or deodorization performance. (E) OQthers O her
addi tives such as an antimcrobial, an aqueous

eB é‘h}ﬁf’&éod“gq %Pegrg??f 't%e;%rn$ @r?t! t:n.'n‘?)e'?‘vt 1@Rd1§ tf.')‘?:elf'e}i"%lbly

as a wat
a@@%@'l@@%@”he@bhtwntmeo]m @&emudle\senmona p:mfejeably 95
obtai ned. (15) A particul ate water abs rb| eg(t) f)60° b
Uhe B @B dn{ WSIgHT PRGCAEFERCT AR BXEHSIED Map or Y
a\péggg'tng Qfl@tflmi@@tﬁh@%%ﬁtde‘vﬁ.\éQ&UnO(fbﬁ)chf @a@edcle size
bypr oduct |o nmet hods to 3, as an exanple

ndystrmhueﬂoabsﬁr®|p@rt&&#ﬁaﬁﬁdﬂa§Qﬂ ﬁ@sorblng agent of the
novel erforma t I hat. 50,
i BTe§ B&ﬁ%ﬁﬂ %n \%ﬁ%go gg%ggg%%yn?f%? btb%gd) Szr%sent

| RYeBt bRt dsabBy paQOHocmDatzlé avat parabsol &t hy pagéprably 0.20
having irregularly pulverized shape, which

péPtpcﬂlate wat er absorbi ng agent 10 conprises as a

mai n conponent a surface crosslinked water-absorbing
resin obtained by crosslinki n% pol yneri zatl on of an

unsat ur@38d AddéFeéenhafi BgchRIaELAIGREERPT and/or salts

t her eo};?'s aggﬁ%&"chg%lg@t fatBlelpabsor i NG AEeBE the present

cont ai onera articles therein,” and further
t ey thiao i @Ulcited atzitrey aajesdr, bllrmgpagémpuléét i afpekyvalent

( descri bed 0t hiof
ottt e iy ] el SRl i Wiemanavea.
absor bixgp ?@@@éti@n amehhedoBog:fcadhs@rmntsoimeerdhlon, in
bei ng not | ower than 32
paaT el @ S 5e 1(5D361)et(}'foq %/gg:p%ﬂa]r(&}lcéte g\ﬁf a%s%'}blng agent.
t}ép(é}'dy)%l 3¢/ E}bmgmblﬁltzﬁﬁlbﬂn@ﬁ 20f agl8otis latpmn of an
an

artic es of the particulate water bsortﬁsldg d
agmﬁatlsxmtd;damomom ggmt@wm m@@rnegﬁﬁlaﬂéFe [BGF Higlg act

Igc?/b%%soaﬁb{g]et &%Jfa%%e af n980khBoA0RE bin WeilddBlresti@e of

I'ng agent e present i1nvention is
a crosslinking agent, drying, pulverizing, adjusting to

specific particle size distribution, surface-crosslinking
thus obtained water-absorbing resin particles with specific
absorbency, and agglomerating to adjust particle size by
heating while maintaining water content of 1 to 10% by weight
by adding water and claSSJ.fylng the obtalned agglomerated
partlcles, whereln a chelating agent is added at one or more
timings selected from the group con51nt1ng of (i) during
polymerization, (ii) after the polymerization and before
surfacecrosslinking, (iii) duringsurface crosslinking, (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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‘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

to 350 pm especially 30 preferably 250 to 330pm and
(iii) ratio of particles smaller than 600 pm and not
smal l er than 150 pmto be 95 to 100% by weight, nore
preferably 96 to 100% by wei ght and further - 40

pored eriadp ¥t8i6i1 9 : leght g BYLT T ferably,
ratio of parti cltgg&gqrf%%ll%fftg aﬁeg%%] %% %‘ﬁ%ﬁnoo & than 10,
Frgierahhan 30 leweirs thanhe2 @ ande rathed0 peele@Ubly an

j 4 rablly. 92 ta 100% by wei ght,
ﬁﬁg{gppr%%%ﬁéé%k%’gﬁf %%)}d\/\eIaB t. S8 i?\iflen'tl'legeOf and
et ot welsa el e poetf edfabilyeandngCarPek i té S ¥ith not less
c{:ﬁst r|$ut| n is broadened, particles snaller than 150
pidthe e%?srgooi%l Famciad $ed tendheseofhan 600 pm or
500 prrHdyd pasovahi j (o (ST o :
per meabi | i t)ﬁ; _or9 _poolr’lghrbaanﬁc%{c{%é}l}g% %gg ?r?é)%lg\f\%érlcal}slé'dllnﬁlucje
Shahhy Lanedripiaty e pstReseand ahid, norigtkybeadtetramine

: .exhi bi f, the present invention, ,
ék%é! %ao@lafggl\?ér{: H%ﬁé%%?%_bg’ozr_bcﬁ?gpﬁbq I%l'asr'§a81°e§|3rc acid,
dbdurdsiaryesutslt r at eethplpnediahige a t hitkiakeeili ng  acid,

rat riticl.e size is adjusted to specific, range,
Ee)[/@ﬁ}clc?%}efgollﬁ?or}g éalrettﬁlcyﬁ@t Fe Btapheewaterradsetbfngacid,
reSiyl diefclireminkb surdaig@ crossldgidme anddic  acid,
ﬁ%ﬁat'l on of absorbing resin after surface

Yl g2 nesymeddivan parti cl eagpastis over 400acid,
BMa 1k@in yanhy £ Qe SR ERLEA 14.0g; W ne’
gener ateylel at thrgJ surfaté1 lo%%g@glnél ?grly%g%%iﬁa&ﬁ‘ng metal
Fediier therrofesa eyl ingeeathatezal calilseehereadseshutiynium

[P k a 20 apd us not
SR B Lo S A I PRy o D4 BRkibs usegomLone
& gemecatbdnatfionuggediessoat ndie SKih@se Ohmdng these,
ith%r)é napkin or aﬂgia er . after water absorption,
m & &i NEE L IHPINEaDE aF‘E@F?‘ﬁga?bda kgt iyrlenefiptramine
heade addearie BeddedNsuyHaeRyethPl péﬁ?%ié@éd?ﬁﬁ’iﬂ&%fﬂbetic
5 Further, it

to.a sanjtary napkin or a diaper. .
d‘éﬂ%y?ngb%‘rlﬁtsi Sheggodd aggempst spuefesablace area per

uni t oeliel afbust APERER { al%g.%;aéae@é‘ﬁt gi i Bafeidtlar, the

fitting _thereof uncontor I ng’ for PaXtEh
BEANSd Pe@d¥ ved engngarbomplicqaciedis mc e kL ead igprigkally

b 1 t _.preferable. S troubl es
gﬁgggplsiegn??id%éﬁggywiwne%%piﬁf?gupﬂr,tlganw%hght parts of
abwetkirngbsolrbtingt eewihp Highin addnpdidd), and preferably
&gpéﬁqtgago% %f a water absorbing agent or a

+ab%or BiFtght 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. Onthe 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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resin contained in a thin absorbing substrate or so to

speak - 41 a sandw ch type water absorbing substrate,
wherein a water-absorbing agent is sandw ched between
2 thin pulp (nonwoven cloth) sheets. On the other
hand, when mass nedian particle size is smaller than
200 pm not only control becones 5 difficult for
anmount of particles smaller than 150 pmto be in the

rse gipfr s gt , SUHR e lso amount of fine = .

powders (particles smngrggérl?h%aanﬁfgﬁpﬁrﬁsSgér‘?gfﬂlg’tlilﬁéaitﬁon of

Pl WAITS Z i9R$ P adandr e aeseams tier abBotbais 8#S8Swater
cl e .increases, which

d .
gt Y e BRI Y Gh T P Lk oRg = water

make 10 productio

vik$o1hing dageret meabi | ity becones inferior and |iquid

t ake up, LaLe into ﬂge absor bi ng substrate becones

si gni can?l%ﬁsfeoﬁ/fa fAddtippohthperdl @t ing ateat during

aElsyenrd r i aateidn Orche ich 1 retention, .15 -

gagqq{aci tE‘ye%oCRC% in a phye(s?Liedg:Itlé{gqlf c%gﬁnga%ngﬁébgogﬂf?%"?g to an
<6t ot HOR  efmlanerunsrtu 32t @d gmopbeiker, atdol 13%ved by

b 1hhe 14 Zht i 353.ta 70 g/ further .

Koy el bttt or Eﬁ@%&%ﬁ??ﬁ&t% BEgP b LpPaler aption.

dity B par eiddleicart apgefledidey HbdH Hokdd ggoﬂ)ﬁ@ri br a

[ . range, it raises 20 a problemo
iv%su fiagsgyt%%a 5%5t1floﬂb16aolb’é‘é?ity T agsk§henchelat apgragent
@B)inQ herr fwar act@$ 4 5ihesn§f Lol [
%%%%r bi ng agent of the pr e%%nt g?ﬁ%é%tél gﬁ%%glﬁ?\ﬁng may be
SOr g‘l’?g\/ %:bsalirf%t Pr eSOl imss ordpemcyimigag nsthe  surface
Rressuie kdhgla 3 r,_load) in a
EressunelabolafetRMEOREE (UL ALORD LS curtner,
dfetthSofCasfe @F eadaingnidet ichelst el sgaht Y afebr! QW8 Eace

thars] . p rably not | ower than 25 g/g,

furt hefgg%ghgr' e?gl%ggl éfég?f]‘%%‘i’lf}ﬁﬁp%(ﬂgﬂgﬂw agent may
parsnravest 1y aggdberablty ot o d ey fbméﬁwéékg/lgeai\f%ﬁgw ile
an%tX%EﬂS i s | ess tlljl%n 20 %/eg ef fect of t'he pres np
Invention Hay hot GENEGPLi Ated. tPhd 0% by wesight .l i mit

is not especially limted, however, about 60 g/g may

be suf in certain cases in view of cost

: ncreéilés:l %?% i9iEVESY in production. (v)

Per cephagfe preBaht! £hESneiBhL ! &hd E%El%@gn%n}m( Vai %omponent
made from plant, (B) a polyvalent metal salt of organic acid,
(C) an inorganic fine particle (including (D) composite
hydrated oxides) may be added as a minor component in addition
to tbe chelating agent, by which various. functions can be
furnishedtoa water-absorbing agent of the p.resent' 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;andinthecasethattheadditives

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

of the solutions.
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5 Logarithm c standard deviation In a water absorbing

agent of the present invention, ratio of particles

smaller than 150 pmis controlled in the range of O

to 5% by weight, preferably 0 to 4% by wei ght and

nore preferably O to 3% by weight. Wen ratio of

particles 10 smaller than 150 pmis within the range,

not only superior handling is obtained due to little

dust Dstingl sohhgWdthBgE il | nd orhency . .

ggai ngit pressure are supe??%}rjfo(wg aﬂf‘éig_gpﬁt% e'cr\é‘ddltlves
BRU&EPCHRR TV edicq) fanasdoni tbebe Hr@ished, however,

disstisbbul yonakscgontrolled to preferably. 0.20 to
0. 40, 15%’ n%fe“g?e Ij‘é‘?’%ﬁf%.%‘ﬁ?ﬁ&ﬁégéﬁdﬂltwe, 0 to 10
BartScub¥r IWeigtef efmided 0.020 uooo.ggrtg\hqﬁél g% me
§5@593%959§¥E§%i on is out of the range, Ss (5‘| an a
paétl cfe srze Eeritt o e tsmakdry Pne0deam bemartabyewei ght
480 furtetdr prefiekabilgho psepabj ki i) Martex _
grgggrgti on slgeed SO %hbsor pt ial:k(;e)inh pé/eretdgék' V?’;lel\/\%ite'r The using
TAREPbil%s Sagaat Cof0 Glhea Bt dasewe 1 ghhventaildry d6e s Mt BFovide
shani 60eSECOPES+ Pg ef 0.55 seconds, , nore
r of or abl y 2t ocgoége%%§g§¥%%{%£n%g?cgjr‘é’?er‘%ﬂle 2the wing
FCAMRA A o 1 AT i
©Yeth 0 y not fulfi sufficient effect due
to Io?}g tdlar@n%l %g%}fglgcuigr]redn?% EBRBFettOMe ribgoraf |dbpenbtion
Rewfewmneeme duration of unpleasant feeling of a
user {iptti ng a di aper or a sanitary napkin. (viii)
Fl ui d CoFSMRORgafasle dinast anplsinire absor ption
30 AAvaiate mbhsydypg, f resent .invention is
superior in powder ha%%rb@c#a?g}:{)enﬁessﬁ%ts Hirentgon can
BagPRgULaked) vibk & compiongnal hetenbiah WienbSATBid Qhount
dssariieerd hBbek -+43 £ k:Example.. Fluidity after
i SLUr 6 'absol?%t ito%_ ifs‘fl&%@%?@%??“%%l%%@aﬁﬁ% .ght The
%@f% 319’:?5’3 @;}aﬂtg@?‘bb)s’%f’%i gﬁtt_heﬁl?ﬁle?:?nt &ntventioﬁ
alR@g# I 0 5% by wei ght. urdity
fgf t%r rrlgéi s%liﬁ?éelaebs%r%%? GRMBEndARAesL ekl gom pplyphdasi,
ayoolsl e e ivath vas dHdrca tahd iop.of ac
p‘i{%?%?[ab Wi Q__gl'at o poor _ powder fl uin: | t%i 'esgtf ﬁﬁi gregher
after Fst-ihpd MHhaTHh cempementattsi abdlbystsong kind
sehecaedi times. thhxinDecd £asE- " ahiiq of .mass nedi an
%@éti ﬁl e size_by i rrgactGE and” i %tg::rlgésesqadci 3518 nRgaecox,
edldh Bar #RLLécCspgddny

A plant containing the above component to be used in

the present invention include, as in EP1352927 and

- WO2003/104349, for example, Theaceae plant such as camellia,

Hikasaki plant, and ‘Sprague; Gramineae 'p.lant such as rice
plant, sasa-bamboo, bamboo, corn, wheet, etc.; and Rubiaceae
plant such as coffee.

Form of the component made from a plant to be used in
the present invention includes plant extract (essential 0il),
plant itself (plant milled powder), plant residue or extract
residue as by-products in production processes of plant

processing industry or foods processing industry, however,
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10 aggl oneration A particul ate water absorbi ng agent

of the present invention has decrease ratio of nass
nmedi an particle size by inpact described later in
Exanples, in the range of 5 to 30% nore preferably 5
to 20% further preferably 7 to 18% 15 and further
nore preferably 9 to 16% When decrease ratio of mass
nedi an, particle size by inpact is higher than 30% for

Wyt dridirrdtey. a di aper, aggl omerated particles
are eag) yadest t which increases fine powders of
a m?ﬁeir)- aésg)?%&#%lr%glgi ﬁ‘,et@guﬁaﬁr& bad effect in

produdi npteR@bdicapeimg eigefRkeF Whief 9&“@3@5%p§5§'%38gi08f may

[ 1ol non hydrophilic fibers in preparati on

Eﬁ@p gg’?%“rgégﬁ%dsﬂggpr t}é‘)fb?ahﬁlk’égn&fa]erﬂailctn inppastbtalar,
afpalepra beh vl Hf1 18, £ RFIGLLGW Al vater absorbing
%%ent due to fall off fro%rgrgrr]ﬁ%a%;slodr%?%gles%rf’%\?%?crlbed
: PP’@,tQ/\i!'FBﬂr%’é%P@HSi@rr@tuicdmfy iredsy 25 atedindih At h&i Sture
sbgerbyilbmpact is lower than 5% it also provides

probl ens of big volunme change of a particul ate water

absor Bi Rglayenenaf hetalli gaid SO Ride@Ri MG e
a P AL Gl

' nness in thickness of a thin a
%ﬁ%&? ?gt%&!‘g?‘ggrmgl ’i‘srh%PS ¥padeptinatalf sakt e nestcenmlified
BelVO NRCDf 2@04 hip1 385 absed b I ore |igui
%ggr?ti %{fléﬁr rggged asurfgdc%ggﬁi r l%t(zfﬁti g@g go?ﬁ#‘?oﬂg an
Di§ 2t readd It B¢ presentragsvamadicanhpat g eheb®hZe oms
o6 o 1BsSPESA 17CH Dbreakjng - 44 aqf |arge
aggl omerat ed par7tillgl%glggéggle?r%&&ci'ﬂfdﬂscﬂeEiéﬁasltﬁ pEdtatty
L9 (peErobaenaachd of bor ghgni ged&id Al ot 18} I¢¥hPTa1 ka1
hdi A bi rticles in dry state, Increase ratio
of rr}ass%qr%r%{j’i aﬁgegaé?yaeeuﬁ?é‘ %841 vrrecabioat ivo G two
ehJwpre akendsn Exanples, 5 is concept opposite to the

decreasing. rati o, of mass nedian particle size by '
i npag(?%g'gl%x%?le%%&%@%ghﬁappéy@alaasgnemmmu:s of

paganind acide agngrats g 372 | Ng. Rr.ocess.
Jcrease rati o of m;lssl rreglli gng%g {T?}ﬁ:?{eﬁsc?‘“zg)wc ed fatty
KgoT DY et i ¥% CRRr8ifoagdgh bpcueilght actrdy eoptghefabhyid,

dfedam Aoy e 1ot icloaéil{{”}[g/grrigs&le:{pegx%?l 1;%89‘%?%’ 2,

q\ﬁ,ght and particularly ~dre
IR C1 By sEeRTAclddin etehi peswoheunardads ALH £868nz0ic
article dianmeter by inpact

LTS T PR Somehonan s,
ngphgdloxyfacart isat waitgd W)l Ngoljmdric acids such as
poly (meth)acrylic acid, polysulfonic acid, and the like and
preferable ones have a carboxyl group in a molecule and more
p;eferably includes fatty acidé suéh as cabroic acici, o'cty'lic-
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 unsaturat.ed bond
in a molecule, for example, caproic acid, octylic acid,
decanoic acid, lauric acid, myristic acid, palmitic acid,

stearicacid. Most preferably, theyare long chain type fatty
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* 15 physi ol ogical saline solution A particul ate water

absor bi ng agent of the present invention has bul k
density of gel after saturated swelling in a
physi ol ogi cal saline solution shown |ater in Exanples,
in the range of 0.80 to 1.0 (g/cnB) , preferably 0.85
to 1.0 20 (g/cnB) , nore preferably 0.90 to 1.0
g/an) and particularly preferably 0.95 to 1.0

eIt e f M o 8l iiong Attt ccune,
chabtgeudfanupastucat ad donal 2 aammm]m;saghras hfvkic acid,

RVEKRBLE BF-05 BALRYh-G0e0rt: RO CObRT e e qor

l'i qui dabsaptidrdnic ugaesd psitfcice after iquid
absorption. In the case that vol une of absorbin

aBt Weltes iabsogoingragent Hah Y—lh%t PSFSFPEUFE}V§B§2PBeH‘aY be
DR%15884" Wtk e@%rg{%\ %ggri%l aartli%qresf' titd hAdidular,

a%sor |ng articles or ng staté is
appargahliy f)bserpﬁed:lfcrm odit soxﬂedls\mbhlngllghmt@éntyye to
i ncrease s ég den of .,a,user ot her

ta5 Yofa

naRBZOVR th e

4§noQ§Q§Q&tde@f§ tBhhe WotdAR e pbesehed nviegttidnaittlude,
volunme of _a water_ absorbing agent .after water

2695t pEABRAlEs MRk OXIKes SRR a3 FdrdorediPXpidyi anium

e@§¥d@vgﬂﬁﬂin98m%#§@é dtid.Li 891 1 8RS NG idkithekdssuch as
using a water absorbing agent of the present 5

| masnwiadrzerl tte, Synthagiszaod lite, iRAiC obSeF PEGMPHEm kaolin,
oit |de I%'hb%gt%%qt c,e SRl h?%es@‘ deqy eén‘a&lé%ﬁrde and

perneatloﬁ I me un pressure |qu
perlrIELaiaJ anltu feilhdete maess)uaeeumote rpe:erf@q:@lbrledanﬂo‘nllcon

50 .m ofa i,ol ogi ¢ sol |on
¢ isage S0 2Aer T6f 2 SIRSFRER Tehier "abarBiay SRR e le

Old i meAlea - ﬁh&@hlileegbpe&Idbullte&e&oaﬁessuﬁetmcfd,ooJf psOOl to
usi ng speC|f| c apparatus to _be described later. '

S é’rm a4 Fedisedsfe3ddsi-ng through i ndi cates
easier (fyay ¢ Akl 1] Jor dddoua o | ayer of a

swel | ed wat er absor bi ng agent or a wat er-absorbing
resin, A ¥atean abdaersiuper@gent |0c$uﬂ‘-hep§¢ﬁ§8f¢ohnventl°n may

p:ﬁg‘%ﬂ'}%ﬁ Pé gﬁé&@f&@@bhgthy a{ n %)HEOQE. gﬁ/ rated oxide

erm - T ncl udi'ng di f UIVI fec
ofcariein g kifgiahd pel veabolrizinoand laéumnem (for example,

OSBRI 4EPS, SADERT 5o LTy SUATRLEw oS 08L PO bty
after moisture absorption (powder fluidity after a
water—-absorbing re51n or a water absorblng agent absorbs
moisture) and further superior deodorization performance

(E) 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) Aparticulate water absorbing agent of the present
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'20 thin absorbing articles but also high |iquid

spreading ability frombody fluid discharging portion

to whol e area of absorbing article. This results in
effective utilization of whole area of absorbing

article and reduction of |iquid | eakage or Re-wet

amount. In particular, this effect is significantly
appears 25 in an absorbing substrate with high ratio
(Hingtentdemcentrati on) of a water absorbing agent or a

wat er - absor hi.n resin in a thin absorbln substrate

or so M&%Mtﬁr aBserbing S the present

priefvasred dpy tdirE g p@ owa kel oA Y1 t%gﬁ nas 'aﬁ)é%{ample,
with 2 thin pulp (nonmoven cloth) sheets. 30

r dof P@Vﬁ&xﬂ@%@ﬁbwﬁhﬂm@g@w erhiibdfgay n@vehmemf@rmance
S | d i gding, for
e@r}p dg‘iﬁ %]tﬁg)@g??g,lwak’%értl ugt i'vity" described in
W05/ 272354; isLi quiphyercEkdti®mwatdt absoebdhgaagent of the
pgyskpkgglcag ialine sol ution" described in

6571 EAS™ &t her W96/ 17884. Li qui d

per meaki patyitalges WadﬁileB@%&%1&@59§€ht%v1§@ﬁ%‘é@blarly
and the h| her absorgtlon capacity provides the

| ShaPfealy IlplhyPalrttllcélllal’PﬁorWtaairﬁr tat?ﬁQﬁ?rJd'VEIe agent
| 'd&'dpﬁl%%rsmeég' 5T YW | & h AbSOI R | Woss1inked
capacity and the present | entlon as surprising

eﬂﬁé@ﬂFﬁ@Spﬁbﬂ@@e | i gedin perolabinédy wikhout crosslinking

r c C|t o nuc e
S HSARA 1R O WL SERAC Ve d Boatihx By ind S acid group
1Ginid/qui dapes needtent | ithie padeticplassungteeqbs®tbing agent
a éﬁftlculat wat er - apsor bi hg agent of the present

IS5 A0GIATEIECRY R e Mpect RPBRINduaNE, Further the

dé}fb&lﬂ%ﬂﬂ%t@nwa%@ic%ﬂsf&}}jﬁ{boé &k 2D8PEBERNEs (i) to (iii)
substrate, wherein a water absorblng agent- i s used,

hSRsFLbecs B§LeMar abl y over 0 and 15 not |onger than
200 secqnds caRE¢ rRiel enallon Qe QL adingf ¢ €l of the

than 100 seconds ang%nost preferably over "0 and not
| dragdrd audateoRater crieorin@@genit tthea prassinlogical saline

:% ngh%& ¢an %en%§p sedégy 3§§3¥ﬁn|ng ratio of

ernea i“on "t ne 20 to be

descrl b(e.d.)l B4 88 meamhrbpa&aliby.lenglﬂelt(m| oIfet iné ip@aﬁ:tlculate
process, .the ratio of yid perneation tine can
bR RAR Y1 89PEbBaTBE Sht FhE HESRaS ok T80 S 400 um;
agglpnerati on process, preferably not |ower than 20%

further preferably not |ower than 25% and upg [imt
t her eof(ijid) wapkicles of the particulate water absorbing agent

smaller than 600 pm and not smaller than 150 pym 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 pm, preferably 225 to
380 pm, particularly preferably 250 to 350 pm, especially
preferably 250 to 330um, and (iii) ratio of particles smaller
than 600 um and not smaller than 150 um to be 95 to 100% by
weight, more preferably 96 to 100% by weight and further
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- 25 Reasons for superior liquid perneability of a water

absor bi ng agent contai ni ng aggl onerated particles
obtai ned by aggl oneration using, for exanple, water,
as in the present invention, are not clear, however,
the followng 2 points are considered: 1) By

aggl onerati on process, fine powders 30 which is

cl oggi ng anong wat er absorbing agent particles are

jch igpeoves liquid fluidity and 2 ,
&g]?él%%iaeg% \(/)grygg igHBPn ﬁbﬁ/ﬂoqg?i onfjuﬁ& Péﬁ%eﬁ%'lbély' ratio
saf tsg ricoenposi sikalldy thydr spedpaxafd@snondmhiieeli KBan 150
added ,to i nprove Iiguid errreagilit tend to be nore

P APy ol TaR9eRE S0ty weighrrdidprtieigpagenrably

Pz ticCh o0 sy Gl 1 JIE OVRss 4 ibdWird r A1y @3t ¥o Pod X bl wes
Wt er cont en%, V\ﬁt%ﬂgﬁconten IS a{: paltryamet e? to s)%p('re%/i Y?/lght'
vibien PRELAELEERrshods heat @nge ppraitied & i ze daseribution

' t ; ' f_th -'
orecr e ety pafRtBLEE, SRRl Rt {Fpreans and
reangei ofed rtat Bty rehght 6a0dpRr &r B0 @rabhyré@sieh) which
the ra ge of 2.to0,10% bé vvel_g'ht. Wien water content is_ .
QRAQTHHRE BRE™ JitG0.10) REFBFERENL 31 PERRODF hans! sPvssnfesling

| Wiverb 88 inl St ROA a®RbRIeE SUsd: 118d aAQ% Y Yot preferable.
i nprovenent effect of the  liquid perneability does

nbt Wbt AYe @I s& hrsitumd thesbeeisenty loveatianer due to
a : i ri

R AR B GopSrHAT AN P ap atb L iy supstrate
abs piodiechyena tNohuaksoebinygi subgtebtehe wat er

absor by agent is electrig resistivity in.a.layer of

a wat 2?%%‘% Bi Ny gems ar‘r%’é"eﬁ%eéﬁ l}r?deﬁpﬁﬁég&rcenﬁﬁflge by
coseli £ Dbnd @alke idQcsi bed fl ehematd} £P369bNEgdRH9Fbefore
of static electricity is judged generally by the .
T REHGrevaI- bR EF 314 J@wiaaegkm@ewcrfgoﬁcﬁhﬁ@bmg resin

r 86t St bk EY cb R Adies 11i31de 1ot Ma%‘éqﬁedfmﬁaﬂ'g 415QTe s over
defined as ultra charging substrate. onhe. having

VR Qv r 8Sitsonit for el ghana tenyea bff edliing wd 15bg0generated
52 e GEPSaLned SR IR, U Ay Y nores nay
lagped At 3 $ogesheet, aswdwd hyngr sedpst aal ¢ pudive iasidighape
N A R AL
such as generation of ruggedness at the surface of a sanitary
napkin or a diaper after water absorption, which gives
unpleasant feelingtoauserorliquidleakalongruggedsurface,
ip practical application to a sanitary napkin or a diaper.
Further, it delays absorption speed due to small surféce 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 absorbing agent or awater-absorbing

resin contained in a thin absorbing substrate or so to speak
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hi gher than 108 [Q1 is defined as non charging
substrate. A water absorbing agent of the present

i nvention has - 48 volune resistivity of 108 [0O-m
as wll be shown in Exanples later, and is classified
to |l ow charging substrate. On the other hand, a

wat er - absor bi ng resin w thout contai ni 'ng aggl oner at ed

P34 ghgn and Bad ngppeterapontsile oL eas khan ndfesn

unme”™ r esi tIVI is cl'assi
t@atehaagsngbs;nbstalgahe 1Tshusanawjz\emm labmebnng agsm pulp

of the prese |nven ion ct .as littl
cI(BEEPEYBHT Ot RINAPEPRG  duTF B i Beary g 5 Begsgtedian
obat-Rie1absi0idl BEmaAtd £t Banl200 (1R, PRWISH] ¢ eahtebillgecomes
and adherence caused by 10 static electricity an

t hus
sdpétionlhaharidpunoldfmpartdsiles gheylehndtanl 3y um to be

e b ngcage 3 e n [ t
PREPSIBLPSRRLIGEEoty S BISRASTE b BYEY i of rine

ppefwelleaclsl y(p@ttin:béﬁar stiadd eX09t h@n njL 50150 7)gemgrating in
rbin

f
SBeRend Ao RE o S8 RbCPdBRy *FASsR PERSHE ol ftGasts and
espRtind | ¥l irddatbrinowder reciytles itsatkgyeat,er ahliyhi make

thi n absorbi ng substrate angd an _absorbing artic]
s PR dCtd omn H HHOH g nbR ¥iercré. oo6t Fora%@%'rd?' ch atiquid

thjeh rlll't@gbé‘égﬁtersaiﬁfé§18?t ahaeti dsidGakd@p rate into
particul ate water absorbing agent. The absorbing

s s aksorbdn gt Isabptaedst bespawes 64 IRBAASaBRAYF Pieand thus

using ul ate water absorbi ng agent and
&ro%ﬁaﬁ [ Z}rafﬂ %ers as mai n conmponents. Content of the

vvater dabsotik ngragent (oweatd®ngoncientcaniohjuger ragention
absor bi n ate of the present nvention
AR oo GRE) of L viat BRYRBEIPRRAG gt L Tangotution is
hyclrd i< fiod et Eﬁamﬂ_éfcetﬂbhy3§0gl@r Jeﬁ@f)da:)abﬂ@l @it to 70
further preferably 35 to 100% by welg and

paqéq.cmoa:ﬁ prefespbi ¥bdy U 7toogis®fy§‘b§/t]§)\%¥ gefexplly 36 to

t OF DI 0191 yUBSt £8t @005 /5hanAr paBticularl
| nven ?al on %@E%ﬁ%‘%?ﬁftype %I ckness of ga% agsorgbl ng Y

sznsstf@taably éOp:meﬁégdlgl -y Whgntldz Bs gt cgyth,g ,r@@ggucﬁ. zaises
thi LA %b Qflcg%n’t_:ﬁ P%BEﬁE?onac JE)?}EZJ% RIS in a

ard i cﬁe can a ne an a
ardigper of the present invention is one eqw pped

(16) Other characteristics of a particulate water
absorbing agent of the present invention
| (iv) Absdrben'cy 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 30 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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"with the thin absorbing substrate of the present

invention, a surface sheet with |[iquid perneability
and a back sheet 5 with liquid non-perneability. A
met hod for production of the absorbing article of the
present invention maybe, for exanple, as follows:
Preparation of the absorbing substrate (absorbing
core) by blending or sandw ching a fiber substrate

and a _particul ate water 1 (e] a ol
DPRRRGM B i FRE SHRBTHTHLY dore s She; HeRevEhe 1588 60 0/g
syt patsuffibiéhguinl qeereeabibsty (it hdessuoffacest increase
sheet) and the substrate with |liquid non-perneability

(ORE tRalR ELACHDEYadd iPEOREEEL8Rry, nounting of

- el asti qhapk$centialeUsiropateyerss aghasiverapeso ad (vi)
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the like, to fabricate 15 the absorbing article, in
paogianiitimic sdiaqserd slevdpta®@nlt or a sanitary

napki n..._Suc j Lekekes | de Hodeg tion,
conpr esIsr,ll %ﬁ@%’éﬁ%&%&?@%@?%%%ﬁ%hgfrgﬂgeﬂo?sa 06 tgen ron
0.r3g/cofapdrbasilieswenghier rthame 168nge o c@rxralded in the
0.20g/cn®.  The fiber supstrate to.be used j}s .

exX &S g&ea 1E"c’)%o‘e brYyHFbBﬁﬁr iRESF R r?é g?u@ﬁeb XSaght and
P dre PreFelira®ly Nteris wyosshighked witet Indtisd off pheticles
rayon fiber, cotton fiber, wool fiber, acetate fiber, .
vismaldrex ithem 160 npief wr Bty teyradiae udoF oRdy superior
Al And), PATEEULALE WAECKATSAINGAGEHu O 21 B6 1iquid
presen 5 invention is one exhibiting superior .
almompedloinl 1 toharat edsiogbeosy Jheins oriy e IS Hingy superlor.
articles of the present_.inventi . i £ Ly P
i ncl udeé‘fﬂsallh?qaa]f Y cﬁteaan%sr%tdar |V§“%etgr°€mc(§%a€éfr particle
di apas dfiert rabwadidrt 1iswbosergl bad ftd prefegabliyc@n?20 to 0.40,

ST BRARTALGAD 1) SPrR FALRCE LA Ay BTRECTELY 0-20

exi Sty b t hgnear L bk at BnyetAarRlee Bend aggent ipresendt the
in an absorbing arficle, it attains |ess |eakage and .
meranest Bassgeed ik PREEACLasd Zeckendy take ary Glekhpdgsired
th reel Sy 9f ef,50n; IO S35 8 8PS or bi ng
ar%ﬁ% cg%d?o E‘Srgf)ﬁgﬁ@{ ajf¥s d(’:agp be reduc%g

signifi ¢cabt] y.Vdrttecamihssrptilee soesdnt i nvention wil |

B
i sifReént i ohtiedHoxrtdet iah b0vengndsamreferably 1 to 55 seconds,
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 ef_fect 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 mqisture
absorption
A water absorbing agent of the present invention is
superior in powder handling characteristics due to having

excellent fluidity after moisture absorption described later
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"~ Various performances of a water absorbing agent were

10 neasured.by the follow ng nethods. They were

eval uated also by using a water-absorbing resin

i nstead of a water absorbing agent. Electrica

equi pnent was al ways used under conditions of 100 V
and 60 Hz in Exanples. A water-absorbing resin, a

wat er absorbi ng agent and absorbing articles were used

u congi t f Y [
hﬁﬁ?gﬁp ?ef uﬁ?éégﬂﬁﬁgﬁ?%%h arly §%§%%$$%é;8ig%§éﬁg§ﬁ§bly
sl wi 20% aby Ow@Dgh by fuetigét wfeSemckhhy chitor i U was weight

used_as.a si.ol ogi cal _sal i,ne .solution., A . s

B PR g ot ey bR s R PVl (it r et dify after
2o dsvater apbsepbiog ovesirn2bakey weiglof wrovopes aprdblem
may absorb, npisture on distribution, may be used in a

cORPAr 2 F kUl ey 1R RESAUT Iu &t ﬁeé&%@rp?%_é%r%o poor
(b8hae¥arpheai £ ¢I aluKe ﬂﬂ@ﬂ@i%@saﬁﬁe§oméﬂs§953 ab&Srption

appropriate, toequilibriummoistdre content (2 to 8%
bganebghettaboetd by bgingi ghe) adflithwes2s

Capaci (9] GRGP e bt 8L msRBglacli Ear bl Bze by tppact

wahar ahssebsag pgehd off O.mddsy wesliamn f partycpat shze by
a bag éGO mm x 85 m) nade of nonwoven fabric and
i ARELSBETA8HOn a physi ol ogi cal sal i ne sol ution

contr opl e rati RA2ee T PAJaEHBERI MG NEgbRe Wat &he present
absor bi ng agent was taken out of the saline solution

al DEENBAHOR] Rasedesngasabrasiedof onass mediaptRAFRECIrsize
3,0 G 2 .8 . i

ool PtpES: Mo fobilen 10k & AP uhBREL) 1R Mo sBnge of 5 to
K8R&samorEoppefatabhy ando t2En feirghed poredetrahdiyghtto 18%
W2 (.g). ight W of, t he, ha S sured after .
SFRE kR EBRRaroER BEERSEEoL s P ARCaPoARG anSR, Tatio

Cefit hhEHOReReAANDH PO EDPaSi 1y by dhPacas schl ghkat €Han 30%,
fromweights WL and W2 according to the follomﬁgg ,
f SPFURK3MB Rt L1 REEIRELBAL PoAlRBBACI RYILGPETatRdPrticles

(wekdhla MA [ He st MRIHGY, Wi )idvei s of i vet®dwders of a
absorbin agent (g)) - 1 (b) Absorbenﬁy Agai nst

PW@§§gré .pr ing wmwusg.qg:@ad fefffect in producing a
PO8p00) B2, SELALE SELI K0T S0l P HESTS L Samons
hydrophilic fibers in preparation of an absorbing substrate
or makes retention impossible of desired amount of a
particulate water absorbing agent due to fall off from an
absorbing substrate. While, when decrease ratio of mass
Iﬁedian par.tiCle size by impact is lower fhan '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

massmedianparticlesizetobeinspecificrangemeansbreaking
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~ 442. 1-99( Absor bency agai nst pressure) provided by

EDANA ( European di sposabl e and nonwovens
associ ation). A water absorbing agent of 0.900 g was
uniformy scattered on a 400-nesh wire nmesh nmade of
stainless steel (nmesh size: 20 38 m welded to the
bottomend face of a plastic support cylinder with
i nner dianeter of 60 mMm Apiston (cover plate) |,

j t { IlttI 1t ha
R £2508 3 ol eile A B iy BB Fg e SR cect
oA | hitet 1 englenana t haxy eo £ pf @l to viire tseiod | fFeelvbag of thin

t ed. t bsor b 25 t. Tatal
i kel B h A Sany fRnedenantihohepheaian

et @l st he B} 8§8ToMESa RS UEEBe fhdwiad T imexakedes,

on the piston to conplete a set of measuring

A AWML aRRasdite ttﬁeth%a#%%asdd]%s}t%dl%@ﬁ Fass Redian
t i if

Breashait Raby MU A I SR ShERPING PREMS of mass

(resbbian 20ef thele i gen@rasiing. 1A gggésm?.irlatté,ng wirocess.

anmet er and thi,ckness

BRI ket b Oh et aF D Persg ol e Py Bedisheeion

Py 8 doPBRalbysakigdt; hdre SMdidAbIGOTHE A 1284 aly 223Ght,

was poured up to the_sane Ievel as the upper surface

o?u’f%e’él RESLErpPeY. A thekl? obYf Wedght pAper pRirtfcularly

%P@Pé@éb?{: 9 t%nl(GMOb% Lé@ Oy%gﬁ%% e JEAI1SiRRYy ul%m)n such
was placed on the surface [ter so as to be
emnq@ ydecygasedadrid t(hénoém neidjdnd paas ircdrep gd@meter
a rat d on the
oo BfPe Ot S BRI PP iS00 BRL O O
the vva(xer melsai@mg:;agéngemmeﬁ catturdteed ispedling in a
s keg:g st ant b%/ addi ng the liquid when the
IE? “T’Ho BPts Jarh% FIMETOD t han the upper surface

of  t heaf phiredcpapee. wiherseabsekbihg d@ﬁﬁﬁ”éﬂgthe present
apparatus was |lifted up after an hour and wei

(Fyverheondias idigrenst tynef ipb@fit o Isateerd qohéwelllng
sypld é%gfagfégioggipge@gﬁ@& dshB&nPi £QP)1n Examples,

excl u g the "Load was neasured_agal n. sor benc
agralirim qﬁrmmfeo(gﬁgt;ow 15/cmdh} eiteferalptynd .85 to 1.0

he f f
ég%s)rfcy %gglb S}ﬂbngott%i & (g?‘c!npg”h%]rg% t)THuelarly
w_ergflérmly@) 9)5 'dmﬂsl.ght;/om B. vvaltmmmbslodbmsgtymf ggérafter
p%%?éE%Ee sweqiln% éﬁnmllértﬁéﬁs.&H?ii;%&g&fgesblgvolume

change of a particulate water absorbing agent after liquid

absorption, which causes partial unevenness in thickness of
a thin absbrbing 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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~ dianeter) (D50), logarithmic standard deviation (off)

and percentage by wei ght of particles smaller than

600 pmand not smaller than 150min dianeter. 25 A

wat er absorbi ng agent was subjected to sieve
classification using JIS standard sieves of 850 m 710
pm 600 pm 500 pm 425 pm 300 pm 212 pm 150 pm

106 pm and 45 pm and percentage by wei ght of

article er tha 600 s el

B Er iR et und PR EIRAT LT Snd Whune of
pewae@fagmﬂﬁtn@aqbnmaaftetmﬂ&eammpmm €68 alost the
ari tgﬁac pr obablgr paper. Particle dianmeter

@6‘ eshBREFAGTE R @@%?ﬁ/ SASYgRP VRESINEE K mitddding
aPsordIngBSS TRM 81 R £ & §b§8r§@ﬁ§)agent|tg%?{:hélﬂme%ent

standard ™ devi ation (ac) is represente
fioivieowiliog Porvhe éltt\Amn@r statenet hot vlasaevgfi freomoartside,

(@21&""%% p%retdu“ée L%ZLSt A Y e, 0.5 x in

wherein are partlcle l aneters for
R = 84x1i% My quiei giurnma:tzl%n: ﬂl&lé%rmem\mlgiﬁsure

oot th Vel&ééﬁfmsg 08! Site Grieharaat s b5 e Geautred
teida: SD%BWS%Wﬂﬁého@i@&E%aKlﬂlﬁ sbllid 1 BaSEL Na % EWEough

i nner di aneter and sieved for 5 m nutes

#s13eRoR® wpl%%éraéqeév%bmﬂemg epBaE| oy g ersiaborbing
E)ig%{ﬁ ¢l &%g@feb?%gg)ﬁkﬁgﬁzaggﬁl cle %]i %Esf‘&ed\ﬁfior 'Egﬁiiaaz‘&tus

Stca fircka rdek g o d daartreaspoﬁcniourgetro t50% requdingist fvaseassing
t he mhole rtlcle evin carried
R BBEh o e R AL R e S ol Tover
IdF &shelliNal e O6d RS rdtieg et rEvahtattabpsotbing resin,
absorption speed (\Vortex nethod A 0.90% by wei ght
FIUSS AURS 0P oL B U RECHIGH TR RIPBRT oY ugi cal

sal i nq,l%?hlﬂ b@&heﬁ‘b@ﬂ@ﬁ:@dlhntl@é“{ﬁré&rﬁ'f 1lwe91QQonp§ét§ term
by wei was mxed with 0. 02 part ght of a

blrﬂq]m g kﬂlife‘—lFSGF’lfeyfcﬁmia &qqre %d%&ﬁrmrsd@um

PSS AUMAY 68 sy ArersR0: OFe TR AGCH Shoglss) gTSsanole,

asvabér oabyos bpayiagertqwind |te ket-upr itngabaorbﬂﬁgr@mmle in
V%hln S‘bCX' | Erqgrarttg.%ﬁ.esstﬁl{{ Sﬁ.swhtllgghl f{@uld gpr‘e"gdlng ability
frombody fluid discharging portion to whole area of absorbing
article. This results ineffectiveutilizationof whole area
of absorbing article and reduction of liquid leakage or Re-wet
amount. Inparticular, this effect is _s_ignif_icantly appears
in an absorbing substrate with high rétio - (high
concentration) of awater absorbing agent or awater-absorbing
resin in a thin absorbing substrate, or so to speak a sandwich
absorbing substrate preparedbysandwichingawater-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 W005/22356; “Liquid permeation
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nm and di anmeter of 8 mm to measure absorption speed
(sec.) . Absorption speed (sec.) is tine required for
the test liquid 30 to conpletely cover the stirrer
chip as the water absorbing agent absorbs the
physi ol ogi cal saline solution, which was neasured
according to the standard described in JIS K 7224 - 54
(1996) "Testing nethod for water absorption speed of

r bgor ; ' : ri_ptjon” » FlL i dj t. .
EURECo Doty afouleat; SElrE DSl uet G e e 1n
\ie+-gh6) 53 0A0watex dusahernyOoldgenrsen.2 g was uniformy

ttered, on the hot f | uni th .
3 amoLARCS S Hi AN TR JREOSL Y2 AR G cRPSOpRELon

_Eﬁg?cﬁﬁﬁhdéhﬁf%ﬁﬁthq hakl 8bsbppEh8hotapREM L OPYSvides the

FER PL-2G from ESPEC Corp.)  controlled beforehand
aovesd i DpgrrerRiilds Yhunt Hilsyinrewt ant tefimgrsve liquid

[ f; ! - t j < :
RoRifeBl iRy, i TbMeATnd B, Do ORbEL D S ARRA A qnd the
prevestofinedd iom hasdisamptrésiigsbeffrecthen fhprove liquid
noi_st u eiaggorb H 4er absorbig a Ent adheres,_to h
PRATERRELTOY BEBNPBE G5 GSAS IS BOBR PR AREr GPP Tt TS SonEue
PyS 6éapdanp 1einethod ber L2 riph ahWie- ahasDsmerh 8éh process.

| unped water absorbi ng agent should be torn off the
cup akddishoeamesdion thaesBderyvRrgsedrer Geryirget for a

%)% Aehney < ke tletf[rﬁib'%grrbgiﬂg Lyansf&e nel Glent, invention

\bsor bi ng agent to the ve'was | nmedi ately sieved
fisr 8ifdeondE usingbea fpechpiegpe Bieevdoshalependenba on

| R TYPE: ES S 1) i ght
BSREpRR Ton, & 2 h ety b L 2B vpdfe B o Bacer

sibawedimdy weiegitt 1¥6ubgll, ofiowéree tndies Preefensiler over 0 and
bsot bi t d th h the si

R PR TR PO S POy B S SRl o o ot

WRingfdy) thas 108l sekahad BMdimest Adomd b TPrgrda.0 Ehe not

| ower value in 25 fluidity after noisture absorption
HONTET e &G eecrids. absorbing agent in fluidity

af ter gEHeRIUrSr abs rgpiéé’é‘n@”ﬁnvéﬁ%f’&lf‘déénhﬁ dbiBgessed by -
nature. Fluidity after noisture absorption (% by
wiqgtiteningp rativeioghl 1961 gy¢ (e tyinn Wa ey undese pghssure,
8, (e )cié%éxof’o{)é)lg?&{eagﬁgr%' 8%92}15‘3 So(fedhy 3lomeration
particle size by Tnpact - '55 “and Tncrease rafr'o o
massar)i ahepaticlof Sigqeidpermeation time can be not lower
than 10% comparedwith the casewithout agglomerationprocess,
preferably not lower than 20%, further preferably not lower
than 25% and upper limit thereof is.lOO%. 

Reasons for superior liquid permeability of a water
absorbing agent containing agglomerated particles obtained
by agglomerationusing, for example, water, as inthepresent
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) various

inorganic fine powders or polyvalent metal salts, composite
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" aggl oneration A water absorbing agent of 30.0 g and

10.0 g of glass beads having dianeter of 6 nm were
charged into a container 5 with inner volunme of 125 g
(Mayonnai se bottle with Trade name of A-29 from
Yamanura G ass Co., Ltd.: See container 41 in Fig.12
of USP6071976), foll owed by sealing, nounting on a

di spersi ng machi ne (No. 488 test dispersing machi ne

fromTo Sei ki Sei saku- Syo,, Ltd Fig, 14 in
USEGRS 6§ ¥ AR5 10 AAhr &hPorL 155 i@dﬁgnlﬁoeslﬂgifﬂ‘éet Hetquid
O SRS 84 101 R GRMe tWN 3R moseNek Fn@Psheiq 180 M@Osdﬁface of
vibration rotation speed of 750 c'p.m After the

ipaREernaksorRENan agent drar sl cle ( DIOd chadmpregsgr ddquid
%&ﬂgga¢ypvious met hod. Mass nedi an particle size

a wat er absorbing agent before inpact was
al so neasir ethtidr i comidemnce. - Decrease rati o of nass

Tass A S CBAEERY S PR BYoR55) SeFALLod VRl ert Lo Ratter

calenlaat edt by dderd Dhé@WmE ot &tladvsoPadeagentat i ® water
of mass, nmedi an particle size by inmpact 20 (%

ARRAAR D AEVr ©F Fp&cPyeEens ARventiapai§ DB Pefantent
| PROEd LAY PARA A G BE 1@&%3»@1&?{5ﬁ&{nsr@p%&vmbly

aggl oneration (%
algglt’d'msrmnqm)of( [Zi(ICObdfOc%r oy agglghtrer aWrnem)vyatieDESO:cafu@Tt is

Bul k d t
71%,2hi Ynds) LRESuPRERE o e2r e L bERRBRE ¥ ettt son
(Jgé o) obtadhed sibslorgraty n@ge@mlpfmqax%v@mma: gfifbetnd§ the
scattered on w re mesh nade of stainless

4Q0- e
STE Y Rereaba 11 Tea0e T obEated (G nbeEEmvolume

ergs{ scev Dfy o Rl Ratie Mitn% %éhf‘d(% B aesb@rﬂ%d later,
di ameter of 60 mm and hei ght o 00 mMmm A gl ass

falseringr¥eas®aneter of 90 nmm and t hi ckness of 5 nm
ma I L
S P g%l | AL LRIAER (Al aséﬁgﬁ@@%@& aB&Erp iRl agent

ron1Sogo Ri kagaku I sakusyo Co.
Ltd ) Volume raﬁuhtLV5ty @ﬁfaﬂphysab¢ngababrbahgn@gent is
r with t

véi%?tab%oﬁ%llﬁ“}lav i FAvEF << HAGoE BotoeThy agent.
tdﬁ]@agwé@ Llfrﬂdletrelﬁeaéﬁtemeﬁe doritteory toYeandsngibedllater.
hﬁa?&fﬁgréeg ééqg sgggiglgig t§{§1§¥Wﬂ§E¥hdged generally
by the following evaluation criteria:
one having volume resistivity 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 défined as.high'charging Substraté.
one having volume resistivity in the range of 10%° to
102 [Q'm] is defined as charging substrate.
one having volume resistivity in the range of 10°® 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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10 water absorbing agent was taken out fromthe

container filled wth a physiological saline
solution, followed by hanging for 1 mnute to roughly
renmove excess solution and placing 400 nesh stainless
screen surface of the support cylinder on five sheets
of wiper towels folded in four (sheet size=38. Ox 15
33.0 cm product No. 61000 from Cresia Co., Ltd.) for

I,nut 1. ve: exgess solutiaqn . (that is, .to
JoTie Sy B BRI Eat* S e Sbiiiaohe o dbabr bemotes
bptele anatiets alisosdiMiedgenlow chidieflimy Rubls@Fatkll Bh the
, ghlc hg; outer diameter a little snaller than 60
eﬁo‘&ﬂb agdi M teHeahsiingr Fasén oW itheuduppertapoing

. eyl e adRE S3PL IBYEs %cﬁﬂgv H%a%&ofzgh¥e}9@sodf"}j’_%?seghén
~on the swollen water absorbing”agent [ayer an efrt

- f&rhasvolies resde iyl gy bifck@Es§P mf arkke iswolhssifékd to
' | sStance between the, bottom
gﬁgfﬁ?égg?%?%%t@ ?hésfi%d‘é?teﬁn PSPHRIBHLIGAE OFf the

sur he “support Cy

puekace Dhveheiphsiloows Gelchver feE: @¥l1688) e28) d@Srostatic
cal_cul.at ed fnon1heigh% of the swollen gel bed and
i St

£ 9ar B B9 (ARTUERPEIELRY | PREERSS ToEalthigl ghesqybing

agrieflet heitsupppoivdey! EBQEEerQﬁ‘% 20d L 88e PLRLONNRSed by
nmeasuyred. Separately, total weight WB (g) of the
Stpport YaTeesitunandhetpist swpeni e hobandddhgdi ngvolume

; | d | 1oy |_.afte
S SR T O et R obietp present
floventaonBis predesiaby yoiogali ghbrerthanl 0tai@duswell fugther
' i ol ogi cal sal i ne bution (g/cm3) =(W (g9)-
b\ge?ﬁf?%gl T (R"?F‘P ?8/ cté‘éﬂrﬁs- Wien bul k density
of gel after saturated swellingis n ear 1. 0 (g/cm

3) , Vv me_change of a particulate water absorbing
agent(gbgerA?i%ﬁgﬂr%bg%r%FF%ﬁ#%econes smal |, which

el i mi nppeiaaphohlkest of pE@'i:_tiEQh.aHQevye?{gﬁ?%%sio'}bt:i.tﬂigcg?gﬁ% of.

or rugged surface of a thin absorbing substrat ter
FhguPBesSeDt abR et i on. axch noky gbnaciahlyf 1 ahsoedi mpwever,
substrateqn JPRIN AN. or_hi bstrate faqr

eval uati on &ggﬁzrepgS%dﬁFgﬁggbéﬁﬁgggaigwau|§iﬁ§uﬁtﬁq1 an
agenrbtngherdesdei bedhl aken ahinaababsbihgngrsubsérat e

and subjected.to a Se- t test. 15 To begin with, a )
met hogo%c?rxaﬁfpélﬁdrﬁf: &HV%SOJE’% ?@t%bﬁgpﬁgﬂgepd.}mng
ehal uparohcibat80Wa et OWbsH ARG agsatbi Nthadeisddbing
be descrlbeg Igter of 1 part '

substrate of the present invention means one formed using
a particulate water absorbing 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 5mm. Byusing such a thin type absorbing
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were subjected to dry m xing using a m xer. Thus
obtai ned m xture 20 was spread on a wire screen of 400
mesh (mesh size: 38 pn) to forma web with dianeter
of 90 mMm The web was pressed under pressure of 196.
14 kPa (2 kg f /CVM2) for 1 minute to obtain an
absorbi ng substrate for evaluation with basis weight

0k upRtQatd, 2@Y¥n A9sSHBsRGHeRE Y e A BEBOR fidled. Further,
eval uation of Re-wet ampbunt after 10 minutes is shown

benovpsdieinah s 5FbEhE SLbbErRReS B 1OVANFHITOAS R equipped
placed, g@ tfl'hg’g aB%Ungh%f s?bgﬂrgt‘ch&ﬁth@ ¥ invention,
0 mm made - O [ and

di"amet er starnless ste _
nensoveackabheetwwihhdl ageidr pefme8b30itm wasl pl hesk sheet

t hereon., A,physi ol ogi cal .saline solution (a 0. 9% by
V\é’ilﬁﬁk_q&ﬂu&lgc%o&ﬁﬁggﬂgag&ﬁ&f:%n) of 30 nl was then

pour ed poMerhbderdiopvedabtiabro £ thiidapybirddhedatvicle of the
absorption - 58 for 10 m nutes under conditions of

no
| GEeS eDEDTBEREQNTaY BG / shdee3aBP L £y [aset O bhps | wireRparation
di r ) o) ' ' .

AN AP0 1AL OR Ty Sl B0 blnain o
plseoetyviahiige mofidpeen awmdstratealswt bRngedrsidstatg ewater

And then, a_piston.and a load (taqtal 1.0 :
st g pBaRt oDy o rehitkderdRodhe Npading core
plicaterofhtheubdt tfre pARer 1squad perpealsslinyf ord ysurface

t he absorbin substrate, the nonwoven and the filter
o RRACCITHE FNEoFUDHRIRES Wit i q G AR HNaaR ity (the

liguid, sy je PSSt NG dQEsdPyp HbOHEERg. ofh@13@tic parts,
sheets of the filter papers were then wei gthed (wo
(g)ffusic davare, Rehesieebapesaf aed UWE milker kO fabricate

Re- et f : I n D& gk 9¥o5an adult
(M E R nG BpeigLd, Dt Bad Beuidy Hokidberdrottan adu
Thoc knessiockrgnmaplsin bi nguslibstr absowaingeastiede yhggrolded

| oad,of 0.5 kPa .on an absorbjng .substrate. (] i Qi
pef ST | GRS %Fe‘sﬁﬂ{h%rO gl%vs% Lﬁ’eé%ﬁscrystl,n %ehaes uxlgaep}rﬁeér;tcg'f'u 6.06 to
appas e vsc faeid b%gyédg@ﬁgmagﬂ @het taRge 20f UNdEr to 0.20g/cm’.
pressure is explained by referring tq Fi.g. 1. shown . ..
i nTiee §iber Stq?é%fr%ﬁ@mseo?pbaﬁéga??ﬁlsf l%&fp%?/é\i‘ycg‘?c\"@‘lllc
glzf@ﬁeﬁ,‘)l HMsKROa foBHESIMY,Zadt OBot PEn2l ikery Lodsbslinked

The glass colum 20 has cylinder-like formwth _
i npelldl opie efibey, 25avonmfARETheFQRtoBf TAHE T MY Wdekiber,

t hgcgjcg\ge% fﬁ%lemfgylon fiber, etc. Preferably théy are used
as airlied.

A particulate water absorbing agent Qf the p_resent
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 grqwth_ is
significant recently, adiaper for achild, a sanitary napkin,
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 and manifests
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between the open-close stopcock 25 and the gl ass

colum 20, a glass filter 27 is inserted. The gl ass
filter 27 has nmesh size of GlL. On the glass colum

20, standard lines L and H are marked. The standard

line L corresponds to position of liquid top 30

surface when the colum is filled with 100 M of a
physi ol ogi cal saline solution in i | osed _state of fhe £
s@é@%béRHQSUSth?%ll?ﬁea§?aﬁB&rQeP hEgFIEB?F%E%B% OFgs ©

p Lhrdge1wha bhensd taff
|§%H’ﬁe%§ dhgq}ij%%h%%p%?sgﬁélhﬁglagﬁggllcal sal i ne Wigstatts

sohutbeanduGEdsédgeeéieaﬁﬁ tYRe stopcock 25. As the

gl ass colum 20, a conmerci al product " Bi ocol um
CF-30K" (from Asone Co., Ltd.: Gade No. 2-635-07)
was used. 5 At the upperrﬂthﬁle$e pressuri zation rod

21, a npuntin | ate 23, for th d i S,
flxed T?ﬁepﬁ%gﬁ?gnbnﬁ?%feon nf E%ﬁ i &?@%eﬁ péctiically

Wi eher hi ko DRy D O 248 Bé s %ddtddn@aﬁfﬁldeelfﬂxhh@ﬂes, but,
|nner di anet er of ? gl ass colum 20. At the |

em@eqrrqwtpr@gemr%tlﬁcwtr sympied ot e Jer%‘tﬁHl% ﬁf‘F‘Bﬂles
plate %r'd_% %q:f }?r\%rﬁ%re%s%lfr IaZ 3Lt Rbabebidd Bfent were

fabri cat |rc e- having dianeter a little
s ilasarreidhap e 4oﬂrﬂpamdgtm¢t1k<n@88 drhersowmmla@ted also

hol es of 24a are d so as.to

uﬁ’de’r‘s%gfaaﬂ%t?ﬁ 8% 1BE 5! l‘?% eg%iur a?r‘%y %% Btg‘égrblng
helgshtof ﬁﬂacha\ieam treferitbwab almsarmbcaundaricgneldtions
i n "about nminterva Therefore hysb j cal n. a
safi A80sY| @rlrio(frp J7 dan ERRBRLESom ?‘h‘éa"u%be? fé%ereSl ‘
S'v%etéﬁo HBsrhe raié*r'i'é 3R §b§8r9§.n f&ﬁ@mwezatmm under
pl ate 2 throu lurality of holes of 24a. The

prchsinrhlzta'ts off ero°d34-221 C apdt5Q%RH rreelatee@amwzaeraﬁ) , ¥pless

pl at d 0 eogl @390% b
DA YFe P 8. IoMR GHLEChLDTBLLAIORCE B050% by
plved 55124 cifssodl tmattekb i dp aws fskders %PW@hoh@%hﬁlersallne
of a little smaller than 25.4 mm and thi ckness of

3nR19 Pt ass filter 26 has nesh size GO. Length of

the pregsiydaatdtybidithd $e3i30 afith a 25 dpdmlonehghtaoket and

the |l oad 22 and the pressurlzatlon I s adjusted s

asa We LA PESRIP 1AddE ¢ Hh tekeT 94t g7 ?‘r%l("@eéé’g{ ?3‘ BaYy sbsorb

0 r}opét&ré % S SR ELES P YDRGAgANE Sémpdbisen test
he neasur enment appar at us conposed as above, |1 qui

i.d
peaﬁEem|¢HYIngﬂ@n@@dereéﬂégéupeeﬁagrﬁeﬁgur@éamPﬁél for about
16hoursat 60to80°C), as appropriate, toequilibriummoisture

content (2 to 8% by weight, about 5% by weight) of the
water-absorbing.reein. | | |

(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
hnaphysiologicalsalinesolutioncontrolledat2512°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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- 30 nmeasurenent nmethod is explained bel ow. First of

all, to a 200 mM beaker, 100 mM of a physiol ogi cal
saline solution (a 0. 9% by wei ght NaC aqueous
solution) was - 60 charged, followed by the addition
of 0.2000 g of a water absorbing agent to swell for
20 mnutes. Separately, during this tine, into the

gl ass colum 20 nounted with the glass filter 27 and

468 TS 3 ST 05 8D Ml s

agoentsiSoyat(Modpe Lubrsl 22hemaklls i £ oldemwed fing eapsde g Kolkeisan
fo fl 150 . . qf the physj ol ogical .
SRASEl o R SRER eata o AT BRIGLEIPA G, nesane

- atd (yheof sheprrka §lea@fu idiea Syst 8AmilA rAbp&Fasieh Wikthout

of the water absorbing agent or a water-absorbin )
rYY WY P Ko fagre niepted fugke Refﬁﬁyl;*rilélnogia@élﬂty

sad j e well HE&QGlQE‘thff‘on?‘mlitLgﬁgs‘t’)‘ﬁi gnéaéoaééasd ﬁgg&% the

or~ wat er-absorbing resin in eaker were noved
tfel kovimn. fatenlafurther 30 m of anot her
physi ol ogi cal 15 saline solution is added to the
beaker to conpletely transfer contents in the beaker

t o t heCemt tinfygd ddtoavedi dy damnsifer rigwy) the liquid to
the col.umm._ To conpletely sett|le the swoll en water )
arbs(cff”ﬁﬁ‘i’é’ta‘@%n(tg% SIS Winkd} bi/e 190 AL watgpebsorbing
hogdom of) £ he £ol um, they 20 are stood still for 5
mnutes. After 5 mnutes, the pressurization rod is
slowmly inserted in the colum. Careful insertionis

requir ?6‘) @\%Fsorﬁa%nrg?nﬁéﬁﬁé{ E’Lféstsl'ﬂl“ar.eh%: ﬁh.?ﬂPge{AALpl .t@(?cPa)

pressurization ro er contactin
pf@s sairplzys i @bhogioch Wi 441l ind sgelrutafort he 25 wat er

absor bi,ng agent or a water-absarbing resin,, the Load

e e b A iy et ARy S o & method
faa2 hbl;f99 BAE dithh ersc ¥ Oaghahis’g i Ip&g_@h@rle@ygircﬁf&détﬁ %@t @DANA
absorbi ng agent aqr_ water-absorbing resin. After
rr&i‘b’f%%‘?g? h%l%R%Fp%tb]c% argd i RSP (3P IRELE IR 30

l'i qui dAwE@éSia%Qsotrib'mgégérh:eof'990OWJSaﬁﬁiQBrfnJhﬁscattered
liquid from standard ITtne Hto standard line L is

a9 Meshedi se dngshmasie offestippeiesarstesl ofmasfe size:
'2% 8l Ill;lgﬁ')c PASEESA ;]tcf?;thé Ko AW dddee e o B8 a3 RC QK port
cylinderwithinner diameterof 60mm. Apiston (coverplate),
which has outer diameter a little smaller than 60 mm, no gap
against the inner surface of the support cylinder and can
move up -and down smoothly, was mounted on the water absorbing
agent. Total weight W3 (g).of th'e support cylinder, the water
absorbing agent and the piston was measured. A load was
mounted on the piston to complete a set of measuring apparatus,
wherein the load was adjusted so that the total weight of
the load and the piston uniformly presses the water absbrbing
agent at 1.9kPa (about 20g/cm2, about 0.3 psi). Aglass filter

with diameter of 90 mm and thickness of 5 mm was placed in

a Petridishwithdiameter of 150 mm and a physiological saline
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“physi ol ogi cal saline solution is added slowy fromthe

upper part of the colum so that the liquid surface
is raised up to about 5 cm above the standard line H
(during this period, 5 the pressurization rod and the
Load shall not be renobved). After the addition of the
liquid, the stopcock 25 is opened again to simlarly
neasure passing time of the upper surface of the

i.d. fron1 e H to standard |ine

d i )
S PR ARk Co P A2 e e S o lses hedntBa same level

tasﬂe&e tpgardsdﬂf@@é Rt hang1d &8 AiNgeyy pr ﬁséﬁl 'osf filter
average value of liquid perneation tines at

DPSF vYirhidlangtry @fp%prfeamo%frpm@oymenelda@esm Ltd.)
SYEL] b@%c@ﬁeﬂiﬁtﬂlﬁﬁs%kgegtof ggaggklh@é?rso taf.]s @ﬂ ecgpg,lrely

The shorter liquid perneati neans

Iv@tlﬁqqiuaﬁ%emmkﬂmetys of icuiwhtwers ateservaicng agent and

when appl i t’f th| n ahsor bi n su strate, it neans
inliqu

Imoroverren fi FeASHARY APPRTAF USndaS priassey en the

SledriteshE byt e tgap et ahdqjliedllﬁﬁicﬂfﬁ&@ s dihEg Ul'i‘éﬁrthe water
press re was cal cul at.ed e following formula. 20

NRAISR T BREeritiogs- d Bee ki anigd evisdevamidept constant
ﬂiﬁﬁ‘%ﬁi&ﬁlg( %ne 1O i(d e +Rer 'I?LQ;B gn sh!rgspgnggc?me lower

pressure Wt hout ~agglomeration) ~(1iqui d perrea
ttihed Gh@epPpesssuréagetdl 26 iggrteurepapenn) i(kte quitd of the

JRAL n r r | omer at.i on
F{E Wt er&ncgJ atLt %n(”g% g?%ﬁ‘n u'ﬁ?o%%ﬁe’f/ﬂ uarrrélpéir wSikight
8@ o aﬁd’ldﬂuowlal BO1glet gift thVSuppdrt) cyl2n888, G- Hf saollen

ter absor ent is eread uni form y and stand

& |tle1r f8r°% ﬁ8§r% ¢t 206V ERe BIHAR) srFLudipgthe iload was

&E\éatu&awtugainovemmb@& r o, Hoky 0 62
l\/a(ihl nery , Ltd.). Afteryf hours, t egbggﬁﬁlenu(rﬁ/oq was

C’(U&I@é:r?doﬁfoﬁn‘ﬂe%%ﬂ:%&m Ang THesiccoatongfoy t2@ follow1ng
Fordias t 0 measure weight (W2 (g)). Water content
was cal culated by the following fornula. 5 (Formul a
9) Water content (% by wei ght)

Absorbency Against Pressure (g/q)
= (weight W4 (g) — weight W3 (g)) /weight of a water absorbing
agent (g)

(c) Mass median particle size (mass average particle
diameter) (D50), logarithmic standard deviation (cl) 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 pm, 710 Hm,
600 pm, 500 um, 425 pm, 300 pm, 212 pm, 150 pm, 106 pm and
45 um, and percentage by weight of particles smaller than
600 ym and not smaller than 150um in diameter was meésured,
while oversizepercentagesRat eachparticle sizewereplotted
on a logarithmic probably paper. Particle diameter

corresponding to R = 50% by weight was thus determined as
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"= (WI (g) + 2.000 (g)) -W2 (g)]/2.000 10 (1)

Vol une resistivity of a water absorbing agent Vol une
resistivity of a water absorbi ng agent was neasured
using digital ultra-high resistance/ mcro ameter
(R8340A nodel from Advantec Co., Ltd.). A water
absorbing agent to be evaluated is stored for not
shorter than 24 hours 15 under conditions of seal ed
and_neasuy.in enV|r ment (19 21C_an t|ve
niiee: C S ST E L RE0E R 2 st enckobrE 1 LB Pyt gadard
ugedipbsbnbgbqne itherd@sdserftidstbpf takl foﬂl&ﬁ\fﬁpigs formula,
cont ai ner for _powder resistant nmeasurenent (A-1-2
dPAREE&R SB‘F‘liSG AL HRd Ofe A§t Hle@fflsldlarﬁﬁovfesrf???%ﬁde size
Wyt B+ @i Wakepnabsorbi ng 20 agent, which container is
then set on the neasurenent apparatus (sanple
t hi ckness of 10 mm). Dianeter of an el ectrode and
el ectrode_cgetficken f e apparatus used for the
neasurgge 6 é %Ohﬁnﬁxgéx%PSOS, respectively. After
co{wpleeén.nnxmfasetxz reye palrtagd eoldibde té rss fiorpRess@d. 1% by
and .v 2 Stivity is asured after m nut e
(Feibfin BgaRus) 15° bheby neadafEneheoPelteftaiad 3
times by replacing sanples and 3 results are averaged
to obtain the nmeasurenent value. Degree of electric
char gi i§rn&tave Fiapaiifiaabiner afl yabert ﬁ%sorbwamﬁaant of
eval pat [ e éqg%
|%%tﬁg ?gﬁag%ﬁ%?%dbﬁggg n%?bﬁﬁg[%gﬁ |ne
uI(tI‘lh@ TRBAJIBRT BUbSTENEe. inwee d:mmen:gan/olfu'fré mm) and sieved
ivit n the ran 012 ta - 014

| F5op ottt O Ao Rt sl ey Snelel gt Bs-es

V@lm sesikeld Firbyy Thdhhgetiizagasab 610 L@d.3Q12 [ S2n

is defined as charging substrate. one having volu
resi st MASSYREHLRHBATEAGL S0t 2D d DBQ) B3NS ?a[q'éﬂ clgdiameter

defdrnedsaanhavaCoHeE gk N SHURSIgHELn P e B)g/ VI@'J.%E based
rESIStIVIt{ in the range not hlgher than 10 IS
R

de HeeiwhslamrrdHadgisnghamsieuiag isreaeripd ou Féndard
E‘%ﬁiéeQ/eP()l yAthY! %ﬁ‘itgkmgk dfngsfﬁékat gs( a&%%eg?cgée\de% U.s.

nunber of “et hyl ene oxide unit g was
diNesd &4 ,i299 Bts00 g. of an aqueous solution of

ol e ( alofeP IGHAR A FBCEPsdai  BRa P s e hod
reacti @nol.iogg By welbgefluriidots St ution of sodium chloride

(physiological saline solution) prepared in advance of 1,000

g‘é'ht ¥ieves

partsbyweight wasmixedwith0.02partbyweightofabrilliant
blue-FCF, a foodadditive, andkeptat 30°C. The physiological
saline 301ution of 50 ml was poured into a'lOO.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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15 reaction liquid was supplied to a reactor
fabricated by attaching a lid to a 10-L twi n-armtype
kneader made of stainless steel and equi pped with a
jacket and two s-shaped agitating blades and then
nitrogen gas was introduced in the reaction systemto
purge out dissolved oxygen, while keeping 20 the
reaction liquid at 30C. The reaction liquid was then

o died flod AV LT AR B o

agbeonisesol vésbnsof Desasepthbbn”acid while stirring
t he reactiqn.lj.qui resulting . in initiation of )
pol yne AT _3%g$lﬁch%ﬂﬁﬁ@%lﬁéaﬂfE%rFEHﬁ%%HFM?ES6FPtlon
PeLyBRrgaghen of 86C was attained after 17 'minutes
frominitiation of polynerization. After 60 m nutes

from i Riatay Gpssripaly meentapfon, 9 Fasydrafedmdy| sfakbered
POLYERL RS ut, 7 i Y, ' |3t
PLYERE R o il BRBYPELR MSerhét & o2 B ana
Theightnof é@2dm Zhvdhyriatkdy pelc- inke pohydetywasntrollable

e anacar, el hETRoNet d e i oot Ta %6mm Roees. Core.)
Thyfit 8b1 8d B Byt el a V@@ tt NSAC RIH 8 DR 288l byi ve MUidit84 and
mll and continuously sieved with wire neshes with

mkSRt dPEnF RN bRIS00 PATEARLEGE phhepdhd BPéstuse-absorbed
Swﬁkéffadéw%iﬁ%oag%w& _ti?%gf%éaqr?&@b s%%a}gia%cd sieves

rol I mll. Particles passing a pmresh neta
sofe2f00enm 1P inmaksght. bawed Bhenothk paisigrkesabsorbed

subj ect t.q Jqul rizati.,on, The f, ne-wat.er-absor.bing.
PHBLEE LA b Rty LEERE 0o TS TRD G MR R 8a8 B P giary
was nbxedtwiahls feltatednattey (HHXC) JIS t het sad@rduasiety, the
dried a%ain under the  sane conditions and,pul veri zed

t O3Bt UFR~-aPFarPrEuPate LURREE Yab8Er BPRGTPEFNaEERT should

hawitigrd 6 eFHAELY aPldl VEih Ze6 88@RS tHO siBvAAJA N 8hdefully
Centrifuge retention cqpaC|t¥ (CRC) in a physiological
sBPEHee sestEicant herdsymis -an Tharirapefersed Wag®r absorbing
PELERRI AP heOk & i bsOLhd d i
sﬁgl ﬁer@[tghar? %b%@%magngﬁm%gtlgg%gl er ‘?%@agro?g%r%ﬁogndg Hsing
| egBettapittyre sidared sbekieat ( BADASSTEVE HHAHARY TYPE: ES-65,
p i gul ter-a I resin (a) were asur .
DR 31258 TaoTe HRe B ) ST RePye 28 o TR WBlorbing
wagentabsesdtbongthiessheve kind Wel)ghith wef(@y)ewnde theanpbersize
beIOMIégfntioned are shown in Table 1 also.

S Thus
oWRAPRAP SRRIY PRt RASTeALREPHIRE 12 SERVEAJe 1t measured.

Fluidity after moisture 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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© 20 100 parts by weight was m xed with 3.53 parts by

wei ght of a surface crosslinking agent aqueous
sol uti on conposed of 0.5 part by weight of propyl ene
gl ycol, 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
nixture .25 was heated at 195C for 45 minute in a
ar, xer 0 n rfac sl

é Jal’b ?éng ]?éé!slﬁ(%_] (OS ?nlé ﬁe{i&gﬁ égll'(t_eficle size by

dagglohufaenoﬁf t he water - absorblng resin (1) is shown

in Table 3, mass nedjan parti cl e and | |th

St andap dva R SRPORORE SN PEAD-0 g A L0 Gk OF Glass
resh8bivi$ind heraedc S0 df 6Tkl e e Maggeneiated container
particles were little observed in the water-absorbing
resth imer vR&LBecRE d Bxantlayomnapsiey ekl @ wd tdy VEafe name
dbfdéybgtfr&g 1?93 P%G@Paé@l nerper. Qéee@:@ﬁ(‘&§fﬁer 41 in

oxXi uni T |ssolved In 5,500 g of
aRigqueoas$ §BP607&B76D sédimnwadera$ealmm@fmehntlng on a

ytralization rati 7 naNQIer

COhEBRE PSPPI G - LTUhEY £ O] e WA iy from Toyo
| gyikd. SE&a@AEYON iwm dswasrsgpphisednt WSEHEHT1976) and
reactor of Reference Exanple -1 and nitrogen gas, was

i Hibsatden fﬁrth%IW%QREQSJHS§9§t%#ﬁtq}ﬁﬂﬁﬁiéDSUTaChlne under
di.ssal 0¥¥9 e 98nl sguEd @f 750
SEORA R B ER0T0) £, HEF Y it #REacaen, RUs

gcop . & . 1084 bgr wdigghnpagtie otess sedu@nmr@ﬂoé@oﬁm (D50) was

SRS U o g i icae e

r €(®(510I)Qj’f 4 wgtiied,alysestl itr ugg et befbratmpacbﬁﬂas alsomeasured
ol yneri zation_after 1 m nute. Peak t%gperature

p&l"‘yﬁgf’?fﬁ?l onPRFLEBEE TaAG WL BEESi TR Ht £AF Te size by

MiHR% faheMindiddaald aatafo RE wERE Aabien. pAftEél@Os:.ze by
mnutes frominitiation of polynerization, a hy drategas

g@lgglione nediinrerarss Galkan-ard byninen TodLPWARIWES TR
granul ated state to particles with dianmeterof about
|to4mm The granul ated, hydrated gel-like 20 pol ymer
was sprieadte@sen naitrie wdt messHfedban Hansivlepedizegby impact
SQ%Upn) and dried with hot air at 1600C for 60.

indtes. Thus dried naterial was then pul verized by a

r &100% { (D5 e fonrd | impeesd )y~ (05 et beirt Arpiace ) EsPeE before
W th nesh opening of 850 pmand 150 pm Particles not
sHARAST t han 850pm were 25 pul verized by the roll mill
again. Irregularly pulverized powder of a

wat er - absorbing resin (b) was obtained in 91% )
Increase ratio of mass median partlcle size by

agglomeratlon (%)
=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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yield. Thus obtai ned powder of a water-absorbing resin
(b) of 100 parts by weight was m xed with 3. 53 parts

by wei ght of 30 a surface crosslinking agent aqueous

sol ution conposed of 0. 5 part by weight of propyl ene
glycol, 0. 03 part by weight of ethylene glyco

di glycidyl ether, 0. 3 part by weight of - 66

1, 4-butanediol and 2.7 parts by weight of water. The
@@XhHﬁeweWﬁédh%@t%ﬂeabo%%gﬁ £AH 8acHi Bt 8Spi As@iBPELpbort
m xer to obtain a surface crosslinked wateér-absorhbing
cadiimdez) wipPhringes dbapetel sif Gunnosndfheight of 200 mm.

| ‘ﬁ@é%s@bf?ﬂ’w%{@ﬁ'&‘l&@téé 190 %Hd-rta}ﬁ arg%%?g:f_s mm.

cle & ze and | ogarit
@@@ @ﬂm@@dtharaotommamm@re(QL qggbenbeaked ‘@aPti Caés No.

ittle observed.in he wat b bi ' 2
(Een SR8 BLkrgrd R 18r, Sensransvg pogr Lt Fhiled

%&@f y.ate c{@\éemgalafi@@qc@ql 8a1hHEDES1 @f i &b Yl eRAIich the
oxi de unit: %ggas di ssolved in 5,500 g of

maﬁu@ogslseﬂeﬁww e b abeprpiachageRy was immersed
ral rati %.b ( My
2§#£éﬁf%§?%g%ﬁl %BBS&Ebgzaé%gﬁtgP%g make reagﬂ gRHUteS of
IsuandingTheliéacthewsdpppnujcyWasdsup@¢mE@lmtmgrﬁhe swollen
ctor. of Referenc 1 a d.nit S
e aRarP RS A TSR Kt o B, s R en ¢ Fil1ea
dusc&pla/egﬁxys%wdm |sfalk1&%0|s@>9.uttfi©nr egollilowdd w thadlging

30C. The reaction |ljquid was then added with 29. % ,
diom 11m@yyemépgﬁ9uaaa¥oa§m%e HFRI DI DU RN l?rﬁd placing

Qﬁj’(ﬁlﬂﬁésﬁ{ &tthiess S Hedh KoARAMLIGN heA G t cylinder
solution of L-ascorbic acid, while stirring the

rara€iveshieiedsiaf wmgmlttqm‘:gls folded fatfar osheet size=38.0x
%g:} ydTE{n' ﬁdcﬂﬂ:t 'é &0:'00'THJ %regﬁgl%c# errgg SLfoer §fm1nutes

ymer I on o was attal ne ter m nut es
ftrcomemnmalea:tcm eblﬁ;’almﬂ yoreat Zat, i m_rembwera @(Bxymlmjiowcal

ffqgh%nltla 5&%%25 85%%%%} gﬁﬁng?P §9r ngléégit)

arednwhlied ot el XL §9, wltdrpﬂlﬁomtéb dldlm@ﬂ%tﬁ le:tasthttaller
[ to 4 mm The granulated hydrated gel -1i ke _po
wehar G E oRC I P rR9 MRS bt 0 1nBsk FHEERCERA trrgéy Sypport

%meﬁ%cﬂréﬁg b ¢d Ptar ldAn e thtly G dNnbirffed on

us dried material was then pul verized by a rol
nihe swadlepmationbstybingeeenii kayves ard dedhconBmynutes.

WﬁgfgﬁPepﬁﬁ§k§gess) 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'ffonlheight'of the swollen gel bed ahd.bottom
area of the support cylinder. Total weight W7 (g) of the
support cylinder, gel and the piston 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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- 67 425 pmand 106 pm Particles not smaller than

425 pmwere pulverized again using a roll mll.

Particl es passed through the 106pm nmesh sieve

occupi ed 15% by weight relative to total weight of

pul verized particles. The fine particles of the 5

wat er - absor bi ng resi n passed through the 106 pm nesh

sieve was mxed water with hot water (90C) in equa

wei ght plakl Glendidly/ oé!‘Pdﬁgi drstldy %Pa@édlggglfl‘?ﬁug(sq_n a
m nutes, pulverizing d cl aSS|f|cat|on to obtarn
|Ph@gupépgycpél$éli2édSpéutnohedg/0m h wat er - absorblng

pen i@ ooty EFolbudy pEngered ) (83 100 parts

by . MEIght was mxed with 3.53 parts by weight of a
surface cro sh a@ gent aqueous sol uti on caonposed
of 0. HhER % PgHF oPTpPEpyPERET gPFEBF2tBd03WRALEng 1S

byewei ghto @%/@myl eGSlGJnéc‘?Jha‘ngQz' &£ dyl ;e&ﬂefcufét?e water
part b . 4- but anedi ol and 2.7 parts by

WERGIPE éﬂgvmwt afﬁérnlmwc@ abgey pdancde aeomes Gmalgy, which
3%lq§ﬁ%%%% bmg?oggé aé;gké?Elgg ﬁg%gkﬂnﬁgssyﬁf@ﬁfgkness or

crosslinked er-a ng re article
dirsiggieusugifack dfieawahén- absorbing sebshra8e astemolmquid
in, Tabl e .3 and nass nedi an particle size and

I@EﬁP’PﬁﬁP@ 20 standard deviation thereof in Table 4.

Aggl omgmat a:dvaaa@ul@he@f %@%r'ldﬂnb' gudkteared peit fidithance
wat er - absorblng resin . [Exanple 1] To 100 parts by
&

wei ght A8f.apPRar Psa%wéb%%%‘éﬁ e £ valsiatel At Wass BrsPaged to
r @sal uabe gbwte%dab@.oBs&ﬁgea@@nEX%pb@ éhescéleeat $aP¥%r as

wei ght of water was m xed Sprayi ng. The resultant
nmiax @b@qn@gn@urs@@satrawcamr spbh@mteow\mq @ Reraet test.

Come”‘rohﬁgcggrg‘%flt"f@ alRLOASL TR0 Bl oYY RY 08! Ota?lfsorbing

passed 't alh a
pa;tlibstlﬂaater\ma‘t envaahaamblmgs%h@gmnbeab)u cont ai ni ng

43% b MEI | omrer at ed rticles val uati o
) & B e BB B e b g B hET QAL Part

am®'&@Q@%tf@th%@h%hEdgﬁobat9ﬁﬂb06f02p§§ktﬁ by weight were
absor bency - agaj nst pressure at kPa

assimatest %‘bé’éfd’ MEX LY S Ngr @ &Yl X epi s'inPé olfissimad Baxture
r %écts'p‘f%aﬁabhoa%lf@s§cf@éjha@f RAYG nfd® (&R l%}ize 38 pm)

i npact, bul'k density of gel after saturated swel i ng
i ko fplxylsuaowggu eathsdiameten| of i 90 mmd Theewebowasnpressed

e 886 0l O 195 1 #4252 o828k BL PR1heLA Bpeatn

nedian
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 solution (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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Table 4, and for volume resistivity in Tabl e 5.

[ Exanpl e 2] 10 To 100 parts by weight of the

wat er - absorbing resin (1) obtained in Reference
Exanple 1, 5 parts by weight of a 0.2% sodium di
et hyl enetri am ne pentaacetate aqueous sol uti on was
m xed by spraying wherein the addition anount of

sediruny i eltys aneidr JIME HIHAE ht qdaepansaba;equently,
ppmrelative to 15 the water-absorbi ng reS| ahﬁ
r 89ushenits pitxt Lt ke RpRRAK Bathadizpetes d0mmdde. afigqn Toyo

W@ 8hic oY dleérl'L gggepm iiss @i plaighgd (Rb g1 byydei Slghsured

passe netal "screen to obtain a
pa:retflocrehahel waker pdbsedbiony thgemor@yvennaninthg absarbing

meratedprtlcl e rt| I
m&t‘lg’gtg@ttg o&%? %‘ea[ben‘} 89 ci/vasanec{s/aal -uilzg?tagg éc‘lor%%lli %teeight of
agheNp E¥86Mlad loaBesas t201ay)e wihonwdibnetalkl @Gm? wea:eaplaced
[Exa le 3] To 100 parts by wei toft rface

gﬁﬁnﬁégteéspiﬁ?f | 3R & WR 5 Yo GO 2ppprPing
Okét@s%‘i‘it'en %ﬁ@”ﬁlo%wolfenoa%dp%hte kﬁil\&@xgrﬁagr fimge filter
particul até cal cium stearate (from Kanto em cal

Cpapeinscwy rodwadalgedalger piBeew iy quiidenté} etrressing for
iRty aheAPRerEs B AEPLPLER RS el tnefi¥Tghed

ob(cmme(d;)partrd mllaiuaa\mt ®e -alegordraumtageite 3)Q minutes.

change was found. Mass nedian particle size (D50),
| ogarithm c standard deviation (b ) and percent by

wei ght ti cl %Ln

showed F?%é'%%r?énovgﬁtué%%asﬁo%ﬂeso |cu"f ate tw? (9)
absor bi ng agent (1) before mxing. Oher properties

of the partjcul ate wate bsorbi ng agent_ (.3

eval uatg@ sEivrﬁLhué"rtllfnaso{ ﬁ%@aﬁﬁﬂréggl &Rqe%ﬁg*f% RS lgk oWh

in 5 Tal@sknedoF. al REHEHE ] sTiDsIRGtRAWES rb@amr@diltunder
of the surface crosslinked water-absorbing resin (3)

obteahef |(h 5?6‘?9@ m@raéé:rﬁﬂ@lsig JPAL P PArts by

wei ght es&d:ckw SiEViige r THee§ £384 t ant
m Xt ure S c red at 6OC 1 hour, V\fﬂl eevvater

cont entEim,eméawasenanhtamnmfms ﬁos%muwépghmeaﬁéon time
0 AR giNedite R BAN AT B FEPer IPnd OoPRIGT DY
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. Onthe glass column 20, standard lines L and H are marked.
The standard line L corresponds to position of liquid top
surface whenthe columnis filledwith 100ml 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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obt ai ned particul ate water absorbing agent, 0.3 part
by 15 weight of fine particulate silicon dioxide
(Trade Nane: Aerosil 200) was added and m xed (dry
bl ended) to obtain a particul ate water absorbing
agent (4), containing 48% by weight of aggl onerated
particles. Centrifuge retention capacity, absorbency
agai nst pressure at 1.9 kPa, absorption 20 speed,

tf'a%'e%l%ér%%h I'::Sot rdrr{?lu}.ﬁgglle qu: yS@ %@kféﬂ?foglcal

bsor I on, reduction Ta nass hed
Slaz.ankazy soﬂ.ll}naoh 1bud:kosie@$ﬁa/te)fofgeheaét@pc®ca}t @5at elAs the

lin S|oloicl l'i ne,_sol ution, ”
Spea oL 20 RSnSetoie Lortauet o Srmu e R (£rom
RAHLIR S| Ztﬁtdﬂnd AR 'N&mf—@-ﬁﬂn%sd ydewy.ation of
the parti Cul'ate water absor bi ng agent (4) are shown

i n TaBitethe unpres: endefphhabings sBramgitd ol rab21o@ pavrting
%éla\%aé Qggfo%fm&ﬂ?tf {)fcﬁ%% Cgcﬁ?ﬁl 'sn)l:(ezged BofThe mounting plate

sorbing res &i'fed 1N Reference
B2aanid efébrlcﬁ)a’eeqbalm byrmﬁaeghikef havhegpdisémetenata little

siIi _o 0%#%8@%%2%@111 elbbce ros” OO) ﬁﬁ%ﬁ‘?ggl ve

partl CAﬂ at Be Walcive rabsfd bigFy @g@nbrééburMa@bon\A@ssd 21, a
evaluated simlarly as in Exanple 1. Results are shown

iRF SR Eization plagq %ﬁmﬁéxﬂd ToThe #rpgsyirization plate
%‘3 0{)“?&!&9 eété@elﬂaFRke%a&%k&'a sel ba%#aé grageiiteie

tained in as an absor b strate,
amadlblsor Biheg 20bdt mat encﬂotrhmlahm iadh 1@1r)1mvasd 64 holes of

ar ed accordi ng to the h) tioned abg
P B0 SRR R 5 %t o driiang o, ebPar e Bl 3i%¢Ece co
'ﬂ.Mvié@EﬁBf@f:e t hHl@b$erbﬂ.mgy$iﬂ35ﬁé Abkek@f meaﬂxm doameter
was 4 mm rmun for nut es of thu

5% o FBOCBBeRT B o CHEL Ih by 2 B e e T { 1FhsEgTore,

NE FHY Eb 1204k & 1Bt 10 d 2 13RS 2B ca s UPBdW Hremther upper
absorbing |I'1quid was al so observed. Results 15 are

SHoUFR G Sisls Boethe gpal@(;] syréace gdeppi ghngregeurization
t
Jﬁ&%@ &)Ef\@ﬁ%ligtgéozé %19?5226? K@i?é O%f (Aa.

ta| ned in , t ead
parti crthatpe:es’&@lm::s:rlcabsodw hg tdgent s¢ heipeesbprization

(Eg‘“g“;?\%ﬁ gspgrlxsl(%)\régl ngga %Péto&%t f’réc(:){lc?r\{sall%a{:ﬁe gl(a s Eglumn
At the lower 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 we'i'ght of the load 22 and the'pressurizatibn 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, toa 200 ml beaker, 100ml of a physiological

saline solution (a 0.9% by weight NaCl aqueous sclution) was
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respectively. Each has thickness of 4 mm Re-wet
anounts of - thus obtai ned absorbing substrates for
eval uation (2) to (4) were evaluated and conditions
of the absorbing substrates 25 after absorbing liquid
t hereof were observed. Results are shown in Table 6.
[ Conpar ati ve Exanple 2] By using the particul ate water
absor bi ng agent for 30 conparison (1) obtained in

V\%g{%?dé:\({fis\ér |ng agen\‘t’1 "(‘%1 use& gﬁﬁ%@d%?&gﬁfea water

atisor e ing sagmttr atce a‘WHllcdmaQ@t melué:\%sl uation (1) was

bt ai T e _abso ubstr te for
conpar% aiOF %g et hiEk ﬁeggeoc-flabss golumn 20
R&;mecarmmt ‘dﬁe tdlss mtweriedmeaar hiny sHbsktapeock 25 -
for conparative eval uation was, eval uat.ed and

skl ased 1 23 0rf0ngL SR S [Sedding §olution (a

r | b
LISL B B8 G0 P SULLE 007 Mg A elke 0o

dm;ospenmngd:hamtmc@cﬂsbo iloy doay) lﬁﬂl nlgft thepdysaological
Ref rence a 10 each 1 p
p%\?f lE)% r‘E{D %}p %Fg? S8CN 4 R %lags ﬂit?e?%he%nd the

s ' xed y spra
rm@&@@k dSlmt(tchfeBhel\IEEEﬁstlfm.t ed and cured at 6OC for 1
hour, while wat r conte ts thereof were i ntai ned
1% 3%‘5?@175%83 \?ré‘fggh? FBE pdEiSFel PSP H 1% d 95yt “or a

R@é@éﬁ%bé@fl@ 2eBBhak nS¢hRebIARENESESH0 Shifubks, the
Opm To each 15 100 parts by wei ght of thus obtained

p@h’iY$ tolagtcahsal ingoiudiing Ahhs, swpld gruyetey absorbing

(L g1 e i et beomug ol (¥ goged <o

t ohebtalampar t’ﬂrrari,at@mﬂteer B@bmir bifngnagéetrs phyB)olcg)ical

d.(7), t | t
TN SR
(5&mtéﬁ};s 1<'mﬂhé Praaee tﬂ&ﬁ/hbktow&mghtfoHMéWbymr@his fantring

50% bi respect ively. Evaluation results on
t ke HIPE: I’é?et%t%? UBBsor bi ng agents (5), (6) and

(7) areoshown 11 ¢ eRkkiibugte 18RI QALE@PBSsdMing agent
absor bency agai nst” pressure at 1.9 kPa, 25 absorption

speedater rakisexb g are vl s Blr thathesinm of, the n they
rapLo %ogﬁ §11Bdigp papiLGles Sl ze by inpact, . bulk

densi after saturated swelling in a
physi oAcﬁgecaIS IBthutleS,SOIthEI @ressarérzatdonertod | Lguislowly
pﬂlrsné%tcl 8” el.{mn. Careful insertion is required not

to remain air in the hole 24a set in the pressurization rod.
After contactlng the pressurlzatlon 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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" pressure and shortening ratio of |iquid perneation

time under 30 pressure in Table 7, for particle size
distributionin Table 8, and for nmass nedian particle
size and |l ogarithm c standard deviation in Table 9. -
72 [Conparative Exanple 3] To 100 parts by wei ght of
the surface crosslinked water-absorbing resin (1)
obt ained in Reference Exarrpl el 5 O 3 part by wei ght
fine rticul.ate i oxi d rrade_ Na B!
oo FaBtgd LB g KRR A SRe{Sry 281 etiedyorgd and a
@hty%ll@lo@lwrm@émmé%dqaf’dlld&uhat@d&@d &1 0MASofkbAgthe upper

gent (fZé The. conparative partjcul ate water
Bitn§hggeAt uD) SQashate it iat it et MUEh3se ds inpised up

%%bﬁtgs dieabble ane shawhid 156 eTabl 81§an§10(:1'913 period,

Result of volunme resistivity is shown in Tab

[tam@me@smpzml@oorpdrasdbtyhe\dacganl sgfalhaculfeagemnoved) .

g Ses’rI It?lle(ae dllé ef t%xbsg.r Ul% r%ﬁ' ”%ﬂ% ?QEQ' f@dlé rc1>per1ed
erence an‘pf‘ B

rﬁ'gdeﬁd\ h;bdé‘oilﬁﬁl/élﬂfgsfl mElae;urr@Sphb\%]ﬁ]h?; minxé wfeth/amﬂspar enhrface
and cured at, 60C r I qQnt e .
tchfe\"}é%fljw%‘% o bPhedand Janel s tot b rg Bl ppimiar

Qikﬁk% Sp8BLEL 0ASI Q@R haaddukdresh &llﬁl%sQf Liquid
600pm 2% T 0 IE)Jarts by wei ght of thus obtained

RATeAl lare tideendsys prsissy eydat 2veragsarta e W dhiquid

Al X ra
Beani PR i NS T Y PR ) B pernegtion
i e 1id kite bt e exf) snmldjattabpearamabm viktabet tbheeyel layer
a.bsodf' bsiﬁr;{g agent (8), containing aggl onerated particles
Vash wei ght. The obtai ned particul ate water

absor Y slegetdr (Blgibs syahdat ednstiinkameands thHe higher
nple 9. Results are shown_ in Tables?toa .
[JGquaﬁBf—'F’U%a‘Ek%h’bYé?fﬂ wae 78PEeE P ARRIBY- MR Yhengpplied

tth'? aSth {1268 56583 Bt 1Sk r 48d £1+ARSAR HiiRdb F &MYl in 1iquid
obtained in Referénce Exanple 1, 0. 3 part E% wei ght J
iqui

ofntake agkawltnqtoulu@td@rapuﬁﬁﬁumeoxu deortrengng-r

#é:éi%réégt‘(%?gné%r d %m&o%gﬁagééyﬁp%ﬂg§@hg%llow1ng

pestmeld at e water absorbing agent (3). The.obtai ned
conparative particul ate

Shortening ratio of liquid permeation time under
pressure (%)
=.100><[(liquid permeation time under pressure without
agglomeration)-(liquid permeation. time under pressure with
.a.'gglomeration)]/('liquid permeation.tim'e under pressure

without agglomeration)

(k) Water content

On an aluminum dish with diameter of 60 mm and known
weight (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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" wat er absorbing agent (3) was evaluated simlarly as

in Exanple 5 9. Results are shown in Tables 7 to 9.

[ Exanpl e 11] Simlar procedures as in Exanple 10 were
repeated except for using Zinc and Silicon conposite
hydrated oxide (Trade 10 Name: CERATIOX SZ-100, from
Titan Kogyo K K., weight ratio of Zn/Si contents =

82/ 18, average particle dianeter = 0.36 rin) instead
Oﬁa&ﬁfn%f?ec&a”ﬂ.@&”)at € pHwp Al th%' denet 21 QREALA dfsh is
pariiculat e wat er absorbing agent (9§.The particul ate

wat ken catisandiquplagbhn  dpshasatoalfiian €6 wintties Ly measure

I 15 Res T

Pardirn e B o trtis Eosteat o'y SR ER A8, hy che
sfiolboringossirmnked water-absorbing resin (1) :
obtai ned in Reference Exanple 1, 20 0.3 part by

wei ght of Zinc and Silicon conposite hydrated oxide
(Teagguiamgy CERATI OX SZ- 100, fron1Titan Kogyo K. K
wei ght ratio of Zn/Si contents = 82/18, average
part|cWét§rz§0nEeot36 uby wasghsded and ni xed (dry

obt 0 i cul ate water

ggg éggge?tebg)qg+ﬁ &Eé gg Xlne gonparatlve
partlculate wat er absor bi ng agent (4) was eval uated
simlar S mple.9. Results are shown _.i.n
Tabl ee Y §38bReriBRRsF 1LENRY & HFEE5" $HE0ERG%,PIgnT
sodi uMyvagiikates SIBIEIOHIS: 5 0b Bt i20Nwd t@N0EBEorbing agent was
concentration: 38% by wei ght) having 75% by nol e of
nBeeFHKesats bR rekgbialy. r@f-fﬁawéﬁﬁgfﬁ&ﬁ@csm&&m ammeter
dwﬁﬁﬁﬁbﬁtﬁod Z4fr&ﬂvﬁé§§§tQQQE§ L&p. NUTReafEr absorbing
ethylene oxide unit di S'sol ved to prepare
r agenrtoho lHegeivdludhed, is Is¢oresdcfoomot shardewashan 24 hours
‘,;Ihap%ed ' ”&Qt%‘ﬁsre & %lelésggdxﬁ RELEL 8 g €hv dht 19 to

0geni gas was uced Te Teaction system

pange 5ndurena83méwednnmygpmﬁmhﬁleOthe&nﬁﬂqtmmm bpgmied the

was intained , at 3 Sub uently, 29. f 10%

D tad LIS B g UBtREGTR ERB ity SORt 8F Aty 2 sgmole
Ofcontbimy P8+ H¥wddr %%%Q@bbﬁt&ﬁéﬁs@ﬂé&@% ($941U¢2 OHiameter
wer e added. After 1 m_nut pol yneri zati on wa

i 9ift 129 @ apd | Lengtinzaf |1&nmérﬁ?eif&%?€ %fsﬁdwetcﬁrpésﬁorbmg
| SRS R R LSS ORI bnept popscacs
pdlspmgrle thickness of 10 mm). Diameter of an electrode and
electrode coefficient of the apparatus used for the
measurement is 80 mm and 0.503, respectively. After
completlonofsettlng,voltageof100\/131mpressedandvolume
re51st1v1ty 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 10 [Q'm] is defined as ultra charging substrate.

one having volume resistivity in the range of 10'? to
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" was taken out after 60 minutes fromthe initiation of

pol ymeri zati on. Thus obtained hydrated gel -like
polymer was in granulated state to particles with

di aneter of about of 15 1 to 4 mm This granul ated
hydrated gel -1i ke pol yner was spread on a 50 nesh
screen (nmesh opening of 300 pn) and dried at 160C for
60 m nutes by hot air. Then, the dried polyner was

Mer [ roll _mll, followed b nuousl y
e sERof oS R Entdens haonnsRrediRd, SHRSEr kS0 om
and 1Qﬁ1e2&1mn<fardmﬁees:dmsltlsimaildl3ferlrtplta1r¢ 4’|5&glém:>\ﬂ/€l31° to
pulyerize a ain_,using a o m articles passing
¥ 35 AEEiNoY CR8eRNaREiBI13UPBRTAEFght based
on totghe mwtlln@ ©61aMb] Rcdast 101 t PYhvierd &%Ig%nof&o‘eltr@lom
wat er - absor bi ng resin particle passed the. pm

nE W el | Aol émslqm@feawmg mbm@we(goq 25 in
the Se %ﬂ ch'lq{n{eeq: Vli{i:gp gﬁ S?QR%? r%ot higher

condltlons verlze A'a par

Wit & - h(bsdribmig usesierfln(etdi) alm\norrg dharegugashiypstrate.
pul veri zed shape in 98%yield. Subsequently, to 100
parts by weight of thus obtained particulate
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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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mentioned are shown in Table 1 also.

Thus obtained powder of a water-absorbing 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 heaﬁed at 195°C for.45 minute in a.mortar mixer to obtain
a surface crosslinked water-absorbing resin (1). Particle
size distribution of the water-absorbing resin (1) is shown
in Table 3, mass median 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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(Reference Example 2)

Polyethylene glycol diacrylate (average added mole
number of ethylene oxide unit:_9) of 8.6 g was dissolved in
5,500 g of an aqueous .'solution of sodium acryléte ha\}ing'
neutralization ratio of 75% by mole (monomer concentration:
38% by weight) to make reaction -liquid. The reaction liquid
was supplied to the reactor of Reference Example 1 and nitrogen
gaswas introducedinthereactionsystemtopurgeoutdissolved
oxygenwhilekeepingthereactionliquidat 30°C. Thereaction
iiquid was 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 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 .min'utes from initiation of
polymerization, a hydrated gel-like polymer was taken 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 pm and 150 um. Particles not smaller than 850pm were
p.ulverized b'y.the roll mill again. Irregularly puiverized a
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 ether, 0.3 part by weight of
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1,4-butanediol and 2.7 parts by weight of water. The mixture
was heated at 210°C for 35 minutes in a mortar mixer to obtain
a surface crosslinked water-absorbing resin (2). Particle
size distribution of the water—absorbing resin (2) is shown
in Table 3 and mass median particle size and logarithmic
standard deviation thereof in Table 4. agglomerated
particles were little observed in the water—-absorbing resin
(2).

(Reference Example 3)

Polyethylene glycol diacrylate (average added mole
number of ethylene oxide unit: 9) of 4.3 g was dissolved in
5,500 g of an aqueous solution of sodium acrylate having
neutralization ratio of 75% by mole (monomer concentration:
38% by weight) to make reaction liquid. The reaction liquid
was supplied to the reactor of Reference Example 1l andnitrogen
gaswas introducedinthereactionsystemtopurgeout dissolved
oxygenwhile keepingthereactionliquidat 30°C. Thereaction
liquid was 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 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 to 4 mm. 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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425 pm and 106 um. Particles not smaller than 425 pm were

pulverized againusingarollmill. Particles passedthrough

the 106um mesh sieve occupied 15% by weight relative to total

welght of pulverized particles. The fine particles of the
water—absorbing resin passed through the 106 pym mesh sieve
was mixed water with hot water (90°C) in equal weight ratio,
followed by drying again at 160°C for 60 minutes, pulverizing
andclassificationtoobtainirregularlypulverizedparticles
of a water-absorbing resin (c) in 95% yield.

Then, thus obtained particles of awater-absorbing resin
(c) 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 210°C for 35 minutes in a mortar mixer to obtain
a surface crosslinked water-absorbing resin (3). Particle
size distribution of the water-absorbing resin (3) is shown
in Table 3 and mass median particle size and logarithmic
standard deviation thereof in Table 4. Agglomerated particles

were little observed in the water-absorbing resin (3).

[Example 1]

To 100 parts by weight of the surface crosslinked
watler—absorbing resin (1) obtained in Reference Example 1,
4partsbyweight of waterwasmixedby spraying. Theresultant
mixture was cured at 60°C for 1 hour, while water content
thereof was maintained at 4% by weight 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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against pressure at 1.9 kPa, absorption speed, fluidity after
moistureabsorption,reductionratLoofnassnmdianparticle
size by impact, bulk density of gel after saturated swelling
ina physiological saline solution and water content in Table
2, for particle size distribution in Table 3, for mass median
particle size and logarithmic standard deviation in Table

4, and for volume resistivity in Table 5.

[Example 2]

To 100 parts by weight of the water—absorbing resin (1)
obtained in Reference Example 1, 5 parts by weight of a 0.2%
sodium diethylenetriamine pentaacetate aqueous solution was
mixed by spraying wherein the addition amount of sodium
diethylenetriamine pentaacetate becames 100 ppm relative to
the water-absorbing resin. The resultant mixture was cured
at60°Cfor].hour,whilewatercontentthereofwasnmintained
at 5% by weight and passed the 600 um mesh metal screen to
obtain a particulate water absorbing agent (2) containing
54% by weight of agglomeratedparticles. Theparticulate water
absorbing agent (2) was evaluated similarly as in Example

1. Results are shown in Tables 2 to 4.

[Example 3]

To 100 parts by weight of the surface crosslinked
particulate water ébsoﬁbing agent (1) obtained in Examplé-
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
obtainedparticulatewaterabsorbingagent(3),littlephange
was found. Mass median particle size (D50), logarithmic

standard deviation (6{) and percent by weight of particle
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diameter of 600 to 150um showed the same values as of the
particulate water absorbing agent (1) before mixing. Other
properties of the particulate water absorbing agent (3) were
evaluated similarly as in Example 1. Results are shown in
Tables 2 to 5.

[Example 4]
To 100 parts by weight of the surface crosslinked

water-absorbing resin (3) obtained in Reference Example 3,
4.5 parts by weight of water was mixed by spraying. The
resultant mixture was cured at 60°C for 1 hour, while water
content thereof was maintained at 4.5% by weight and passed
the 600 ym mesh metal screen. To 100 parts by weight of thus
obtained particulate water absorbing agent, 0.3 part by

weight of fine particulate silicon dioxide (Trade Name:

~Aerosil 200) was added and mixed (dry blended) to obtain-a

particulate water absorbing agent (4), containing 48% by
weight of agglomerated particles. Centrifuge retention
capacity, absorbency against pressure at 1.9 kPa, absorption
speed, particle size distribution, 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, particle size
dist:ibutipn, mass median partigle size and logarithmic
standard deviation of the particulate water.absorbin'g agent

(4) are shown in Tables 2 to 5.

[Comparative Example 1]

To 100 parts by weight of the surface crosélinked
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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a comparative particulate water absorbing agent (1), which
was evaluated similarly as in Example 1. Results are shown

in Tables 2 to 4.

[Example 5]

To evaluate performance of the particulaté water
absorbing agent (1) obtained in Example 1 as an absorbing
substrate, an absorbing substrate for evaluation (1) was
prepared according to the method (h) mentioned above for
evaluation of absorbing substrate performance. Thickness of
the absorbing substrate for evaluation was 4 mm. Re-wet amount
for 10 minutes of thus obtained absorbing substrate for
evaluation (1) was measured and state of the absorbing
substrate after absorbing liquid was also observed. Results

are shown in-Table_G.

[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. FEach 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
éfter'absorbihg liquid thereof were 6bserved. Reéults are

shown in Table 6.

[Comparative Example 2]

By using the particulate water absorbing agént 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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(3). 8[EX rgpl e 4Part| cul ate wat er absorbi ng5

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, whilewater contentsthereof weremaintained
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
(3), (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 capac1ty, absorbency against pressure at 1.9 kPa,
absorption speed, flLIldlty after mo:Lsture absorptlon,
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 reéin (1) obtained in Reference Example 1,
0.3 part by weight of fine particulate silicon dioxide (Trade
Name: Aerosil 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 (1) obtained in Reference Example 1,
3partsbyweightofwaterwasmixedbyspraying.Theresultant
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 weight of fine particulate
aluminum oxide (Trade Name: UFA-150, Supplier: Showa Denko
K.K.) was added andmixed (dryblended) toobtainaparticulate
waterabsorbingagent(8),cqntainingagglqmeratedparticles-
of 33% by weight. The obtainéd'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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Name: UFA-150, Supplier: Showa Denko K.K.) was added and mixed
(dry blended) to obtain a comparative particulate water
absorbing agent (3). The obtained comparative particulate
waterabsorbingagent(3)wasevaluatedsimilarlyasleExample

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
aparticulatewater absorbingagent (9). The particulate water
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.,
weight ratio of Zn/Si contents = 82/18, average particle size
= 0.36 ym) was added and mixed (dry blended) to obtain a
comparative particulate water absorbing agent (4). The
obtaihed.comparative particulate water absbrbing agént (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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(average added moles number of ethylene oxide unit: 9) was
dissolved to prepare reaction liquid. Then, the reaction
liquid was charged into the reactor used in Reference Example
1, Nitrogen gas was introdﬁced 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
shdwed peak temperature of 86°C after 17 minutes from the
initiationof polymerization, andahydrated 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. Thisgranulated hydratedgel-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
pm. Particles not smaller than 450 um were pulverized again
usingarollmill. Particles passinga 106 ymmeshmetal 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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of water. The mixture was heated at 210°C for 20 minutes in
amortar mixer to obtain a water-absorbing resin (4). Results
of eyaluation on the water-absorbing resin (4) are shown for
particle size distribution in Table 8 and for mass median
particle size and logarithmic standard deviation in Table
9. Agglomerated particles were little observed in the

water-absorbing resin (4)

[Example 12]

To 100 parts by weight of the surface crosslinked
water-absorbing resin (4) obtained in Reference Example 4,
a solution consisting of 0.01 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°Cforlhourwhilemaintainingwater content thereof
at 3% by weight, followed by passing through a screen with
mesh size of 600um. To 100 parts by weight of thus obtained
particulate water absorbing agent, 0.3 part by weight of fine

particulate silicon dioxide (Trade Name: Aerosil 200) was

- added and mixed (dry blended) to obtain a particulate water

absorbing agent (10) containing 35% by weight of agglomerated
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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particulate silicon dioxide (Trade Name: Aerosil 200) was
added and mixed (dry blended) to obtain a comparative
particulate water absorbing agent (5). The obtained
¢omparatiVe particulate wéter absorbing agent (5) was
evaluated similarly as in Example 9. Results are shown in
Tables 7 to 9.

[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: Aerosil 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
. Percentage of . .
W t L thm
CRC elgh, Aver.age particles smaller cgart e
Particle Size ~ Standard
(g/q) (um) than 600um and not Deviation (57)
mm 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: water-absorbing resin particle, CRC: Centrifuge Retention Capacity
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Table 4
Water-Ab bi
R:SE; anzor ne Mass median Logarithmic
: . particle size | Standard. Deviation -
Particulate Water D50 (pm) (50)
Absorbing agent pm
£ Water-absorbi
Reference a ?r absorbing 294 0.351
Example 1 resin (1)
£ Water-absorbi
Reference ?r absorbing 477 0.369
Example 2 resin (2)
Ref Water-ab i
eference a ?r absorbing 258 0.329
Example 3 resin (3)
P icul
Example 1 articulate water 321 0.373
absorbing agent (1)
Particulate water
E le 2 0.379
xamp-e absorbing agent (2) 325
Particulate water
le 3 .37
Example absorbing agent (3) 321 0.373
Particulate water
4 : .
Example absorbing agent (4) 306 0.349
Comparative Comparative
Ez:i le 1 Particulate water 477 0.369
P absorbing agent (1)
Table 5
Watef-Absorblng Resin or. Volume Resistivity
Particulate Water Absorbing - [m]
agent
Example 1 Particulate water absorbing 5.3 x 10°
agent (1) :
Example 3 Particulate water absorbing 2.6 x 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"
-.Cbmparative Example:3 Comparative water absorbing © 4.1 x 10U
agent (2)
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Table 9
Water-Absorbing Resin Mass median Logarithmic
and Particulate Water Particle Size Standard
Absorbing -agent D50 (pm) Deviation (&)
£ Water-absorbi i
Reference : rbing resin 275 0.351
Example 4 particle (d)
Particulate water
.302
Example 9 absorbing agent (5) 314 0.3
Particulate water
le 9 .304
Example absorbing agent (6) 321 0.3
Particulate water
le 9 27 0.304
Example absorbing agent (7) 3
. Particulate water
Example 10 . 321 0.304
P absorbing agent (8)
Particulate water
11 0.304
Example absorbing agent (9) 321 0
Particulate water
E le 12 . 324 0.295
xampZe absorbing agent (10)
Comparative Comparative particulate
P water absorbing agent 294 0.351
Example 3
{2)
Comparative Comparative particulate :
P water absorbing agent 294 0.351
Example 4
(3)
. Comparative particulate
Comparative \
water absorbing agent 294 0.351
Example 5
(4)
. Comparative particulate
Comparative . !
water absorbing agent 275 0.351
Example 6
(5)
Comparative Comparative particulate
P water absorbing agent 258 0.329
Example 7 (6)
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Wat er - Absor bi ng Resi nMass medi anLogarithm c and

Particul ate WaterParticle SizeStandard Absorbing

agent D50. (pm) Devi ation (S~) ReferenceWter-absorbing

resin Exanple 4particle (d)2750.351 Exanpl e

9Particul ate water absorbin agent (5)3140.302 Exanple
9Parti cul ate water absorbi ng agent ggg 23%8 282 3arrp: e
9Parti cyl ate _wat er absorbi ng, agent . 3C xanpl e
10Part i uPSFSlﬁHié‘FeaH%Fm bS2geing gpeptovdbh irregularly

ExpopiveriiBar shapkabe Mﬁé?ﬁré@@%&k&ﬁWkﬁﬂﬁﬁy hﬁ?’ as shown in
(9)3 10.34 anpl e 12Parti cul ate water absorbi'ng

agiﬁg E%o 3256. igsnéoﬁpawsllilvégoﬁ‘parléeti\(/papantleuisjatee, high
Ex er. e e 40, 35 2 , :
CxaBbengHaloL a3 gy RCILAIR SOF (B cever saturated
absweblihggagena208@s361oglalorpariald wolotpanat i ve

part | CUBBLE ERETPLE, SU8LcL. abeak b0 SpenN B0 0L (0
invention also has superior absorption speed and powder
fluidity,andbytheadditionofanadditivetoimprovefluidity
after moisture absorption, it has improved fluidity as shown
in Tables 2 and 7.

Further, because a particulate water absorbing agent
of the present invention contains agglomerated particles,
it can reduce liquid permeation time under pressure as shown
in Table 7.

A particulate water absorbing agent of the present
invention exhibits low volume resistivity as shown in Table
5.

Still further, a particulate water absorbing agent of
thepresentinventionprovidesathintypeabsorbingsubstrate
with less Re-wet amount as shown in Table 6, and further
providesabsorbingarticlesuchasaadiaperwithgoodfeeling
in use and stable and high performance, because the absorbing
substrate exhibits littlevariation in liquid absorbing state
without becoming rugged surface after absorbing liquid,
differént .from an absorbing substrate in. Comparative E':xamp.le
1.

Industrial Applicability .

A particulate water absorbing agent obtained according
tothepresentinventioniseawater—absorbingagentcontaining
agglomerated particles, and has specifically controlled

particle size distribution, and thereby exerts effect to

- 85 -



Exanpl e 6wat er absorbi ng agent 2750. 351 (5)
Conpar ati veConparative particul ate Exanpl e 7wat er
absor bi ng agent 2580. 329 (6) 0 A particul ate water
absorbing agent with irregularly pulverized shape of
the present invention has, as shown in Tables 2, 3, 7
and 8, well controlled particle size, high absorbency
and hi gh bul k density of gel after saturated 5

II in i cal sallne sol ution. Such

ol Tl BREY g’ ?’b HPSGetie o 1the

pa Fiocur at e water fRes@re superior

i n\a@nsblr@maﬂnsabhastyuaﬁdlﬁeﬁ HRE @R &neeemsgsélson with a
mder fl,ui dit and the addition of an ad

to CORSEOS OPedi éPF’?rbéWe?uW%%‘iﬁre wWisgbsechin Bt thas type

I Mabeves ihlguistiblsY raseSBAWA 21041 85 ?les 2 and 7.

Further, because a particul ate water absorbing agent

of the present i nventi on contai ns aggl onerat ed

particles, it can reduce liquid perneation tine under

pressure as shown in Table 7. 15 A particul ate water

absor bi ng agent of the present invention exhibits |ow

volune resistivity as showmn in Table 5. Still further,

a particul ate water absorbing agent of the present

i nvention provides a thin type absorbing substrate 20

with | ess Re-wet anmount 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

l[ittle variation in liquid absorbing state wthout

becom ng rugged. surface after absorbing liquid, 25

di fferent froman absorbing substrate in Conparative

Exanple 1 . Industrial Applicability A particulate

wat er absor bi ng agent obtained according 30 to the

"present invention is a water-absorbing agent

contai ning agglonerated particles, and has

specifically controlled particle size distribution,

and thereby exerts effect to - 85

- 86 -



10

15

20

25

30

provide an absorbing substrate with far nore superior

absorption ability and feeling in use in conparison
with a conventional absorbing substrate, when used in
a thin type absorbing substrate such as a diaper. a
Cains: 1. A particul ate water absorbing agent having
.irregularly pul verized shape, which particul ate water
absorbing agent conprises a surface crosslinked 5
ma#er absor bi ng resin obtained by crosslinking
$zation of an unsaturated nonomer having an

aCId group pansdofi sdldSe t NGRERE. § Egrgﬁpg'cgl %%Cleav1ng

wat er absorbi ng agent contains agg Oner a
t Herr—’é??illaarrﬂd' f PulNeriggidd shapei CLWIaith\maartJadas]carﬂn Nngater

i éfl%%ﬁﬁi) t%oﬁgﬁﬁgf %gR%fsg%lb beI crogsllnked

cent I‘I uge ret tion cap

paratiendaisonimirey abseshinng agieniiheda ph%@'°'@§b%%h1nk1ng

sallne soI t.ion heing not |ower than 32 gig; (ii)
L{daﬂft?gaé‘ ﬁ‘%%t‘(lf%?dapwrplawgwaﬂ@Clqsroup

Wairﬁi/c&.bsa&blsrtgle?}%ﬁ Qﬁh.ﬂgbaftfchﬂa(@é‘gl%t%fr %990&91 c_s)glgent

pm and (iii) partlcles of "the particul ate wat

a<BHA Y agsHonespdiade Paitide 1660 t@mm,n@tndsrfaﬂﬂt@er said
t hatk R0 prEd el g 9 %

melghtl 2. A paﬁ{%%§§%R{§QE§%€£%b§%#g?%ggs 2% to (iii)
iuﬂﬁ&ﬁfledwﬁﬁﬂQﬂﬂ y pulverlzed shape according to

claim1l mhereln ter c %nt of the particul ate

wat er Sggorﬁe FTAFNGE | Pt ofou i amditght (CRCIA of  the
pé‘faﬁmlﬂlaﬁle/\'ﬁheéraébﬁﬁ% @Mt havd %y@ﬁ:loglcial saline

|rr ularly pul verized shape according to clai s
%%HEﬁH}&’ dded ey dhem e deFs medi an

part i cl @ i9i A8s8fmedingh BQEE&EEE%%ﬁ%}?(tD}rO)aQ§O&fE g [raf.culate

agent caused by inpact is 5 to

wdttdre mpdsoBigoageanthbeing igothe rmju_t@rcb@/ 200 to 400 um;

PWeri zed shape according to any one of clains 1 to

3, wherein increased ratio of the mass median particle

si ze of(itiHe particlembé thet parabsol bt 8gaagerdbsbbing agent

87
smaller than 600 um and not smaller than 150 um being in the

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
1rregularly pulverlzed shape accordlng 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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a aggloneration is 5 to 30% 5. A particulate water
absorbi ng agent having irregularly pulverized shape
according to any one of clainms 1 to 4, wherein
further liquid pernmeation tinme under pressure 5 of the
particul ate water absorbing agent is not |onger than
60 seconds. 6. A particul ate water absorbing agent
having irregularly pulverized shape according to any

°n§?§£?5é959§0n1i535?F@mgﬁéein further absorbency

aga pr éssure kPa of the particul ate

wat er absorAi ngazgestilbBea nﬁ!é&0|%®§5¥biﬁ§“iéﬁént having
sol ution.is,not gomer than 20 g/g. 7.. A particul ate

wat BF SABLDF bY if Lt 24thviAge REFREHLREI §o AW eriezed claims
shape agcoididi Faren¥r Al ﬁé@ﬂngﬁgiéptﬁnge f)gf@%E%Pessure

further vortex water absorptioh spee

pa?tiths R tigvdatebyetbirngosgening regemhyis abtgloager than
saghNecsRLLtI on is not longer than 60 seconds. 8. A
particu?ate wat er absorbi ng agent having irregularly

pul veri@ed Bhaparadcaldtay watamy ebeotbitlal Byerk t having
er fluidity of the particulate water

7,.wWherein furt _
20155%%?50?’6%3’ HeHA%ET SREPSt BFECEBEBIPEP ANY on@ 6 claims

20%0thy Speiv@ldirein FurbhBar hbsBkBERCYRLEE 1 AREOFPEEGure at 1.9
agent havi ng |rreﬁ¥%arl¥ pul veri zed Shape accordi ng
evYate

t oKERMQ IS RAT I Gl r @bspérisiorrdent hem physiological
| oga1 i hdnk 618t pogar d devi Aty pagtigle size

di stribution of the pgggi%%Yggégﬁ%?egéagg%fbing 25

agent i%-0.20 paroidolate. waperti eblsatrdiwat eragent having

ab ' t -havi.n irreqularly pulverized shape i
B0 Ga P00 M N LRI BEL Y PUL VL LEE0 (SU%BE 1
f ul tdees, buhdrelbnunt e gektaktwit SAABB/5E i s¥RbleledYof the
of the.%gitlculate wat er absorbi ng agent in a 30

phEAT LT YT 2EF WHSaPSBIRLPErRIeNY it RePhynhel ogicaBpaline
t 0sd1 80t 149/ LoBlot Ldngdy PRI Co0 aggcﬁ;;@agf absor bi ng

agent having - 88 | _irregularly pulverized shape
accordithg t® aRprbheubpte| avaterl mbsvEbiwg clademtt hdraving

Cq@féé@farpf%ﬂ%fi%d’@hgﬁéagéggpéfgg to any one of claims

1l to 7, wherein further fluidity of the particulate water
absorbingagentaftermoistureabsorptionis0to20%byweight.

9. A particulate water absorbing agent having
irregularly pulverized shape according to any one of claims
l to 8, wherein further logarithmic standard deviation of
particle sizedistribution of the particulate water absorbing
agent is 0.20 to 0.40. R - |

10. A particulate water absorbing agent having
irregularly 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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resin, one ornore conponent selected fronthe group
consisting of a chelating agent, a deodorant, a

pol yval ent netal salt 5 and an inorganic fine
particle. 12. An absorbing article for excrenent,
urine or blood, which includes absorbent substrate
formed by conprising a particul ate water absorbing
agent having irregularly - pulverized shape according

toy OB o_11 and 10 hydrophilic _

(1 ereatdEady ERELER Retoahape Mot ary raiaf clains

121 twhdPeiwhichéuatiberbtagps1bss | e iide st hdia te¥Pbsorbing
to 5 14. An absor bi ng

W i ckness_of 0.1 .

su%gtstrigf é’l%:% F‘Sr"ﬁgcctf%‘??ﬂ%fﬂhﬁmﬁcsﬁd tromthe grevRCcANSisting
confeatcioélabbngasgent]| ad edawdSFaps 4 W |
having irregul arly pulverized sﬁ%pe isq%o%?gﬂ%ggVFﬁial salt

wePBfit 2RpaBREIBRICodnandagiticdie t he particul ate water
absor bi ng . a0 Al s A e pRiLiG Jiber . 15. . A -

met hod for production %?rgiggrgt ?%%Ieg‘t%ewaetnécr’ uggne or blood,
ab@lbi@hngnﬁgédﬁshabiswg‘biemrte@ulbmtlmtmIf‘o&fdeaeoiysbaﬂprising a

whj - Leul wat er _absqrbi ng agent conprises a
sUPFasiBaLRLEL) AR k" aPeP2its: baAG fosPAvoBEn: AEdcsylarly
crpsiienkizad shapgneccdading © Ay Wbyl 8f §InEPNUPEA 1 ang

hayi an.acid oup- and/or salts thereof and further
vi3y§?9pﬁéﬁéﬁdfggﬁ€erizing 25 steps, and. said

par ti cull 3t anvit £6r B8PS SRILAG 3¢ ' i '
ag Ionerated,particlegstherein?ﬂaﬂ?c ﬁ%?ﬁg&lalmIZ,whereln

cohPRidIRFEPing Sukstotate dsshitthdma ypel yirehi Zatdloresd of 0.1
ancgggegys sol ution of an unsaturated nonomer

containing a non-neutralized acrylic acid and/or

salts thérebh ahsbhbindOspbeseate atcareiagskbnkifems 12 or

agent ; t.ep of further surface crosslinking of a,

welt 81 VAR T REPFEG O dS BRE CoGPARREAEYRE fPSOrbing agent

pohyweng ziat teutaBhy pubnsh SAéd Wald 1abserb fi%d%eﬁkz!“-geight
[

rticle satisfyin i) to il escri bed bel ow
g Zﬂ?l??‘f‘ S&et?‘l'e"i‘Jeg’{eil%ﬁl(tl:%u%&@ﬁtéfélj(g@}l@te Iwaéer absovgbing agent

wed R - BRE ORPEPEPheSEE BREELC!I € in a physiological
saline 5 solution being not |ower than 32 g/g, (ii)
mass med? anBpaatihgce E9repr080rtobnt f a particulate water

absorbing agent having irregularly pulverized shape, which
particulate water absorbing agent comprises a surface
crosslinked water-absorbing resin obtained by crosslinking
polymerization of an unsaturated monomer having an acid group
: and/or salt$ thereof and further via drying and pulverizing
- steps, and said particulate water absorbing.agent coﬂtains
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—absorbingresinparticleobtainedbythepolymerization
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wat er - absorbing resin particle being in the range of
150 to 380 pm and (iii) the water-absorbing resin
particles snmaller than 10 600 pm and not smaller than
150 pmbeing in the range of 92 to 100% by wei ght;
and a step of further adding aqueous liquid thereto
after the surface crosslinking and heating the resin
particles while nmaintaining water content thereof at

1 10% by, weight. and .15 furfher controlling .
pa%?ficgg/&gi "zvgse 6 PRORRLAB A ¢ 34D Rachictiorsatisfying (1) to

pafiidyl descwabes babsqrbi ng agent having irregularly
pul veri %esl shaRe according to claim 15, wherein the
¢f osSPNRKELARIBOI yREeenEhen orcapacidondutdRE) i of  the

met hod for production of "a particu
ab§@?ﬂBFh@nag@ﬁnghaotngowre’glmdamrjaz/ Py veri zed shape

accordipg;yto claim 15 .or claim.16, wherein the
aqueous(séf ut fn%r?%of M Ahs RANHEE nonckRer (DS0)  of  the

cowabeéni-algsarhbngnees 1mlgazed caer ¥bi g aGi ¢ HaN f
cogggntrati on 25 of 10 to 30% by vve?ght i's range of 150 to
cross| HMiki 38%pol ymeri zed in the ~presence of a

crossli nkip @geRbeand ' LR
neutralized after pgl y@%ng?ﬁ%ﬁ%&q’?@égi{:%S?%Sdsw%lrler than
pr 800 HT Ghbmok saedilenl shanvikfikin bsogbingthgeninge of 92

hayh ngoh £ rsgul, ul yeri zed shape according 30 to
any one of gl alé%%ig %%817, whi ch nmet hod conprises a

step of step alﬁj:ﬁur?um;m‘; aadﬁit‘lgl @qlhékg.léig.qfl:fqﬂ% .tQi@:e;Ho after
sel ec ro e _group consinting o :

O LEBEE oSS Ly om e roup consy NG, o onie

patyiveta redn@rvauk kehneett EHELEGE A 9SEL! PB4 NGy Wdildht and

dug i n%ésurface cros slinking, (iv) during

ag{ﬂ FatFORtrabling RaHokr feorsigeoduct i on of a

particul @l eaWabkehodd ' nt Vi .

irregularly pul veroi z.ggﬁzﬁg%éﬁgzgg%%dior%aa t}ggg%/c‘é%ﬁ%tgf water

cl3RFRrhNg agent hayinger megwlrird iy lovestiee db$hape according

L LML e S RS R caeon
clieﬁssidrydtrcg:;d eq'crs,tlr_lé I';Bf&@hcﬁabto&l Y] RBadn transfer agent.
wat er - a]_bf.orgl Irr]lgtflgél I%o%arp}fo%lu%t?tonylo%l da particulate water
absorbingagent having irregularlypulverizedshape according
to claim 15 or claim 16,
wherein the aqueous solution of the unsaturated monomer
con';aining a non—neutralized acrylic acid in concentration
of 10 to 30% by weight is crosslinking polymerized ih 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 acéording
to any one of claims 15 to 17, which method comprises a stef:
of the addition of a chelating agent at one or more timings

selected from the group consinting of (i) during
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| r than 90% by wei ght based on mejght of
%2egfngggnL?meto be polyne¥ized as solid content
equi val ent. 20. A nethod for production of a ar
particulate water absorbing agent having irregu ig ¥o
pul verized shape according to any one of clains

19, wherein the water-absorbing 15 resin partlpges are
aggl onerated so that shortening ratio of |iqui 0%

et Astnundar; \pr i.s nof |ower than
gi%@nﬁoﬂgtﬁp,pﬁgéactﬁt}l{gﬁﬂae p%?imﬁ?af%tmpe@nd before
abs“é‘ﬁfkﬁ% Hefehtl diingy (1iepgdhathy spulnsesd EEEsSIPRRIng, (iv)

o o AL O A0 G ng and m xi ng | hor gani o

particl é9-afft aretiltvel afigt opesatEONonSHEP 5 particulate water
absorbingagent having irregularlypulverized 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 equivalent.

20. A method for pProduction of a particulate water
absorbingagenthavingirregularlypulverizedshapeaccording
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 having irregularlypulverized shape according
to any one of claim 15 to 20, further comprising a step of

adding and mixing inorganicparticles after the agglomeration

step.
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