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WO 2005/ 092956 PCT/ JP2005/ 006570 DESCRI PTI ON
Particul ate water absorbing agent wi th water-absorbing

woesis5m929%6 mai N conponent BACKGROUND OF THE | NYENTPIONE/006570

5 Field of the Invention: The present invention

relates to a particul at gy gmgrﬁgggrbing agent

i ncl udi ng a wat er-absormr sil S a nmai n conponent.

In particular, it relates to a particul ate water

bsor.bi ent . ful fi.lli ' ahs Welgt
%ﬁirﬁiltcyﬁggé\%%%%tﬁgrské§glhgtgb%brt§gﬁgggq{an pr g{:ﬂt)%dca g resin
apphiadat icompoasnabsorbing articles such as a diaper.
Description of Related Art: 15 At present, as
conponent materials in sanitary goods such as a paper

di aper, a sanitapygaapkin, o@NTHRCONVERENOR pad, and
the like, a water-absorbing resin to absorb body

fluid and hydrophilic fibers such as pulp are widely

%%%qﬁ'O@st%%elwﬁﬁg{aﬁgéorbing resin, for exanple,
y

partial neutralized and crosslinked polyacrylic
atieth rdyeiol ysahesonafe lsttarscte apeyitiicudeite waadt absorbing

LT RTINS S SR Ch

O dekyhaniide,COpoLYIBESs Ofo LhpRsdiidiked epalyrer absorbing
thereof, crosslinked polynmers of 25 cationic nononers,
@ugrichEul f kbl ane SyRar 108 ARPATP R Hetdr]iidl s conyRptionally

@9&?55@%§9ég599 reskn-bhas, conventinakbaeehing articles
required to have superior ‘property such as superior

|sugpin éhs @bsdEmteiron anount or wat er absor ption speed,

gel strength and gel perneability in contact with
aqueous liquid such as 30 body fluid, along with water
Sdrapioce ff Relualedvarar: from a substrate

cont ai ni ng aqueous |iquid. Further, recent .trend

a matéﬁléﬁ§ﬁﬁ@¢ngaﬁe§PWp88ﬁH§rmﬁFFﬁigiﬁylﬁaFFGW a-ryla'OOdS
\égc%p%%/ Q%Qé@rp&»ﬂﬁé’gp%/%&?&y RRIJKiG],© a8l Z8continence

distribution or a water-absorbing resin with high
atpsbr pricorrheapgddiery aam@ tiegwaRarePiag: rasiaptes akgerb body

Q%%&d and hydrophilic fibers sgch as pulp are widely used.
As the water-absorbing resin, for example, partially
neutralized and crosslinked polyacrylic acid, hydrolysates
of starch-acrylic acid graft polymer, saponified vinyl
acetate-acrylic acid ester copolymers, hydrolysates of
acrylonitrile copolymers or acrylamide copolymers or
crosslinked polymers thereof, crosslinked polymers of
cationicmonomers, and the like are used asmain rawmaterials.

The water-absorbing resin has conventionally been
required to have superior property such as superior liquid
absorption amount 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
a substrate containing aqueous liquid. Further, as recent

trends, a water-absorbing resin powder with very narrow
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requi red and hi gh absorbency agai nst pressure or

liquid perneability under pressure has essentially
woears/mwegsi red. 5 In addition to the above nee#®eT/JB2005006570

characteristics 'of gel has also been required as not

to be deteriorated for long termand to retain

absor bi ng perfornmance even in swollen and gelled

state by absorption of body fluid or urine. For

exanmpl ¢ re.are nman t ent Licati
SARL S5, HLELG TAE, Y, 00t SARILCAL 00808 PROYy wich
wageraledsosthi g chesicis yornddier wabsor @xhgaa‘g@]mgs \lmatshbeen

a water- absor bj ng resin as a nai grrponent

req8drefend rﬁ&%%d%bfﬂﬁ?%%?y(ﬁgaﬁgl sﬁ@ﬁ*ﬁﬁ%ﬁb o’ "liquid

Eé%%@gggﬁﬁt UaRfa1 259 s sitse D 6endS60840082en required.
P0629441 P07076 , EP0712659, 15 EP1029886,

08536407 2on USs 43@3280VESEZed80 B UCKEiEmesLeristics of gel

Be8a T4 304BE T OEBOUAIE, “OokA 44 T4 UG 18A83T o bor long

EB&BA@ﬂdeJrEE&iﬁsﬁﬁﬁorE%@@@&ZE@rM&ﬁﬂﬂéS&ﬁ:u1swollen.and
US5149335, E20532 US560 Q .
030650812 6aBYo 0B85 P03 GEa PORY TIIER08S FFITE-

Wt er rahsorbhple | adidie supeidrof patetiel agpIedgthons on many
extractabl es and absorption capacity are Eroposed in

pSraReiteTsed SRBAVTY W Giat FRLAST bi REOPREFAS3up&t or these
Al Uil o RALEPARI Y SROGELCRO RIBIIULE ARSAIPLIOM a

spee orption capacity is proposed 1n
MﬁiEﬁ?@@@BrbI@@hne$Dgynssp@tﬂfﬁpm@ogﬁ@élfOECpamEﬁ§U§ement

Si di stributi.on_is. also r d 25

550 LB rolob el SR PR SBosbBaoso,
ot esw%w}él 09608%002$UEPOIcRD 441 ,akBRO DENEY3, agabnsR659,
pressure under various |oads o n remen

RERGS Sehor GP5HB2A7S ol St Shbed tan D18sT " bsBb2 7454,
Wt rgaRsor bigigs2 9esids Wd h Repeshon a@$02b?nCM55140076
agai nst pressure alone or in conbination with other

BEEariR] dBle PrOoPEsdt G n ES0THY6b8, U2619¢P3b0o5FB9288848,

BEATo)) RRIBIR5. (Ebtoyite * USSTgAT3s > Uskoe933802"
arsd 408 4Redl, s S16ch Z2A0Ad,. W@@9&9)“5,0r@$ﬁ@5®é§2nSW@/DQM053198,

littl rqQperty decrease by inpact are proposed in
BEIEAI0PS and US6414214B1. A

Water-absorbing resins superior in gel strength,
extractables and absorption capacity are proposed in US
Reissued 32649. A water-absorbing resin superior in liquid
permeability under mno pressure, absorption speed and
absorption capacity is proposed in UK2267094B. Technology
specifying specific particle size distribution is also
proposed in US5051259, US 5419956, US6087002 and EP0629441.
Further, a water-absorbing resin superior in absorbency
against pressure under various loads or many measurement
methods therefore are also proposed and water-absorbing
resins with superior absorbency against pressure alone or

incombinationwithotherpropertyareproposedinE@O707603,
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5 wat er-absorbing resin wth specific powdery dust
anount i s proposed in US5994440, and a water-absor bi ng

woeeisnysth | ess coloring is proposed in US6484TAR2005/006570

Wat er - absorbing resins superior in gel durability in
an aqueous L-ascorbic acid solution as index of urine
resi stance or superior in water 10 absorption ability
are proposed in US6194531 and EP0940148. A

#R0T1228501 DhD905 884 R, Mildb EBPTS O ol RRRIR AL LRGN 7893,

roposed Th A ‘Wat'€er - absorblng resi
wisteh 217e$g,  1ussildual3 3no isters 3i3S pmdp@§e@eumsﬁ@@6@5@25"

Furth 5147343, US5149335, EPD532002, U5560145
15 USHEESETED0SSa69RS% S 085 1abE0 31 e POBSE8RY decrease

Wat emaRsor @f@gpksgbggdwlhh USmadiofi /e pMHopersy4ane14Bl. A
proposed as suitable to water-absorbing articles such .
a@t@rdwa@@@rrbﬁm wgsispeekhi %P%‘F%)%Je?tﬁpw‘%%ﬁb&éﬁq Aoyt 1s

%oé QH%V%@{ duf—;\nﬁtﬁm@ém HJ[%‘:“L fPEsSHNi13f Cess

|ng, verizing 2 t a part o
bmmdrumyUBcpESposeﬁrh@dE§m44?44@93%1&9 abSUMWARﬁ @Esins
THE | NVENT.I ON ﬁgo er absorbln% resins.or g id
SHSEBIHg ‘Tt o Yl o egh 980 ePopet” BRSBHDLA 2C

RV tRIRP ekt HB8exasf @ﬁlﬂésﬁsﬁﬁﬂér&ﬁ@\tﬁs stfp@es€ or in water
targeted to or with specifications of these pro

w&wr&@@%ééﬁlaﬁamw%ﬁ@\%ﬂn Thek 45 hhend EPQBﬂ@%“
%%tt hey, J1aus, 13 ﬁ@%ﬁnf%&%%féﬁb%E i by EEEbeEﬁgablllty is

ormance 1 n practical use such as a paper |aper
@n@pdaedludqﬂPk&ﬂaﬁaa thegetpropbsprbsnar§e81n with less

cont l.ed. 30 Practicall fICI te Rey;for mance has
ly?g’talaﬁoé}oﬁ[éd: é’\?er?%’)g%csoci IEl%ﬁ)g of C?OSI gni ng

such PrOpefdr e5n 85 514aBes; ahﬁquaaxﬂ;BmmﬁmQO@@n05560@e52

retention capaci - 3 WD 2005/

ﬁ%ﬁ?iﬁ%ﬁ%@/0065ﬂ§%§§@§§ﬂbency géglggg%gressur@0064953198

sidrenotdh s ial) lelsY ns fXthaspabl e5c H¥bardy Glre pirdgosed

whereas nmany wat er-absorbing resins or water
mwbtai@l@g@maiam@@%mn@@ﬂﬁw angh@segdiaper having

erow (18 pddpd 5 AN QOLSELs Ofod Nor PEESERE T BYRRLEERAtd0n.

I ng agent s
mumﬁhanﬂaueamddf@maueﬁacemmOSﬂﬂﬂﬂkkM&nWMih@paéeatizing

Saucb teg% € par SC“ élsfrq p%lfrttlh%e%r ?E%%ggos‘fgg%‘%'{ @65%%»39

SUMMARY OF THE INVENTION

Among water-absorbing resins 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.

Practically sufficient performance has not yet attained
even by controlling or designing such properties as

water-absorption speed, centrifuge retention capacity,
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After studying to solve the problens, it was found
that 10 in a water absorbing agent of the present

wonvesmwese having specific particle size di st PCDUP20051006570

and absorption capacity, conmponents contained in
urine gradually destruct crosslinked structure of a
wat er - absorbing resin to nmake labile to deterioration
of the water absorbing agent and such 15 deterioration

A N

xumadtahiaﬁ:ahﬂep&at£c1absambwhgre33|mamyxﬂﬂﬂéﬁmmb%brbing

absor bi n ent. neasured b ol ogj cal sal

R A e e B S s VR b shnl- i Brd used.
Ne{d de i reval £ GUS aArdd-fd &l 8F 2 YréBens qlnw@&&%nh@a%romde
been proposed, however, urine coggonents in

aﬁrtWﬁfﬁéiﬁalaQﬁmﬁ@lra%aaernfterémta eadlP pareatisad use in
UMRAS 1°f ACHS %& Oq‘%g&&{ﬂité%ﬂfé@éf |'s not
epen

Constant anges ['Tving environnent,
f ood practlce age or seasons and furthernore Iargely

changes g¥ery:biiBn 4 QBebﬁrQEé{?k&é' EﬁBQQiﬁméHE‘?s?Ve”

in the sane person. Because sorption properties of

a converidoBalidyaher t aRsark Reel @bl e, 3 WRESIfound that
absor bi ng agent have been eval uated using single kind

ofh Sp¥eiFrcaRBSEPpRPoAIPREUPE %m%rpl%ﬁsseantsg@éfemtclon having
My 104 100] g@tlé@g'ﬂ%éahygfgﬂueio ratn'dﬂtékgé%#pit:'%e Bapacity,

[ution 0 as a urine no eval uati on
absgrdsiang sagent ainedpgonsivee torachizide desturiae crosslinked

osi tion could not s be carried out and .
RS G AR b Ere onkP T i <Pile to
Mﬁ&)’&%ﬁﬁo‘?ﬁﬂofp%ﬁé/ 00§B40 aBsSrbaRgordydi: agert such

g uld not exert sufficient performance in practical

ST bt bies Y Fhe"fat BFT8BEBF bPHRgT2GG8RESS and

dye Hed-CIANAGH b T ii& ey i ong Ek}%ﬁ%&%gu ,
the present invention Jéflnég%) deterloratlgn Y

cHPRer e e f hee V@étetretaérrawmmqme@in Qrvtdteewater absorbing

aatq%q{tbllnggségggtby Egg)n‘s; gkl%aﬂe%ac'f)% s%'lﬁlftﬁ ggn Iaaueous

ne, or urine ange by season
projsitdaln edndi-t9%o sy ozfe:Lgdmtermft NeCdanmerpeasdpusandtaficial

e oae e LT BEUR TS By RREor At ity 40! A fomponents

“imcaeasedciali afnexbract abkesrdyt daker EQeRt iktent and
V\clz(:)orm(:)pos:'Ltion of practical urine solutionitself isnot constant
but changes depending on living environment, food practice,
age or seasons and furthermore largely changes every time
or by physical conditions even in the same person. Because
absorptionpropertiesofaconventional water-absorbingresin
or a water absorbing agent have been evaluated using single
kind of specific absorption liquid such as a specific
physiological saline solution or artificial urine solution
as a urine model, evaluation of the water absorbing agent

responsive to change in urine composition could not suitably

be carried out and thL}s it was clarified that a conventional



10

15

20

25

30

i ntroduced. In the present invention, increased
extractabl es by deterioration and increased ratio of

wexirsaorabl es by deterioration are defined by PO®JP2005/006570

followng formulas. In the present invention,
deterioration test liquid 15 neans a physi ol ogi ca
sal i ne solution containing 0.05% by weight of
L-ascorbic acid and a physiol ogi cal saline solution

WEBa8s a@j%&qjif?g#égéﬁ*: Wdo abt e byuwet ghtnefpdNakdrmance
which is use roomtenperature (25C2C) unl ess

HRhBEAFEECAE Pt f Vieen eaPeER @l 11 e REas Ut efreit C $iet Howrrbing
%QSEEOEhgﬁgeasduéOEpeéﬁ%hegelhnuﬁmgphs&%ém@ohat er.

Crease xtracta terioration (% by wei ght)
:_extTheraﬁbes,tmEpm&sémminVﬁndébedaﬁimadﬂﬁatﬁﬁloration

ui % _ by wei gh extract abl_es r.on in
JepdiboPeahe"oed Hate A DR (34} SaaPgRPp b Lnb adent
b@ﬁé@@‘é@d ey i efsand T actistdeasrine deher heiaki OnoE urine
extractabl es_ for one hour in deterloratlon test liquid
EoFrayihkPaht ) CRRRYE doY abPREORS o L opleY Bkt L | fPRAitions of

RhHY 3190 %ﬁ@bégbw%mﬁgs a%%&b%i( g%?i‘eé‘%‘f%@ﬁeﬂ@‘atlon

extract es I ncreases fromthe anount before

QGOSédgzgsaﬁP@W/J@Z@@Eﬁ@@ﬁsé@trdetebﬂ@sabyoﬁet¢rﬂoratlon”
etexjoratlon te ui d e tr ct b ds_t,0

SR AT T B A rEanies B SRk R o FERES ere

kl\htﬁbdutleﬁurn obsiruehe digfesdon ofinhieqttidnsuchimsreased
bl ood and urine into an absorbi ng substrate and t hus

PEMERSTBPLABS orY i SIE RO PARdaddrergased ratio of

§kgghgtgﬁmés'5§”d3¥%%16ka@¥3ﬂQQEQQE%%H%@QBESﬁﬁe following
destruction of” crosslinked structure e water

absonbhag Iagere Prﬁ'al%nﬁglrr‘@@?ﬁqrbndﬂtﬁﬂt@nﬁtl@fl teggdyiquid
&Egh? guégygﬁofg gafbggiPﬁg ?%lﬁ@fo%ﬁégﬁt€9§££€d@go5° by

agen sorp Ion perfornmance i s
ﬁad:l;hdenﬁhaseedﬁblo a@bsba@d iathyasexcﬁbogma:mb sappearsohstion

ncrease t bi .
ésgaﬁb%gé"%f%?e%? ST 4 Do Bar hBARE P et S Phicn
1kneeased exddract alpesabyrdetesrorarcon’ urﬂ%s otheruise

"increased ratio of extractables by deterioration”
BESCL L AP He8SRPERRALEpedi9d TUFSMRTE" e FRAADI tReT o) eaa% as

HBsEBWBEd ir ﬁggﬂﬁies shown later.

Increased extractables by deterioration (% by weight)
= extractables for one hour in deterioration test ligquid (%
by weight) - extractables for one hour in a physiological

=)

saline solution (% by weight)

Increased ratio of extractables by deterioration
= extractables for one hour in deterioration test liquid (%
byweight) /extractables for onehour inaphysiological saline

solution (% by weight)

When extractables increases from the amount before
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It is also clarified by detailed study on
deterioration due to urine that the deterioration

wdegrs@e24sends t o depend on surface area of theCnaPEos/006570

absor bi ng agent and extractables by the deterioration
significantly increases in the water 20 absorbing

agent wth particle size distribution of snmaller nmass
nmedi an particle size, for exanple, the water absorbing

a8e8ti¥kbHi 8BS S nRAi Y Pt il Be St 285G, Hoe d YR tables

than 400 pm WMass nedian particle size is an

Lapastentb s aerer easmyl@ﬁ@ﬁ@@ Tassbept pbACHRRAY| Biopirate,
r oL D] I Qs h . ab, [

S e e R s e A S

dhaperrirendibhas gor osbsosbLagneubsd redlev eaind meheky bywers

i ncreasi ng nass dian partjgle size,to,Lnhibjt . .
BBE BT Pbr T 5 DU by LOrIE. il RbPR T HRE e F GPETeaRe 11
ektt-herwpl ek Ht HHaganict iHh eFusedshyitkbaesthsOure
correlates to absorption capacity and higher

absthe eiidhe s pRAPEPAAAL Rgeihc MisHsd apteadian diffigult of

i j j I int ks
S R R BBy TRt By b e
andrelase ard grpibsor pid oo mepasd tiy dbwelred. Such decrease
wat er - absar bi n resin aimng at_inproving absorption
RO T LSBT BT R AP IHHEG GL2R T L apaE i aount
ahtah Y ey BuBst abtkidy absbrpiagtheelcuse. TtThisthus
indicates that, in a present day with favor of thinner

PypEcaBROPHiGH " ARFreRreed astdR ARe has By dabssipragion” and

A98RLca edN@ukng spaldy 1Pass MAUAH PHIL &8 Z&6 PG o be
of not larger than 400 pm -high absorption capacity

anditedtel thin mipeesd fiangengef texintaidiidi éqicrease in rewet
irresgective of change in urine can be a nore 10

amoundc . . .

superior water absorbing agent than conventional ones,
howevet,id alisheslantf tad &y tbatisadhsitldy watésterioration

absor bi ng, agent . as havi ng .snmal |, nass medi an particle
APeot B e iiet e Ao R RS T iShier BReBEnt? Gifbend
eaARACH tacaRdehQYE exbractabhesorbihgshesit wadodxehangeles
inurine is difficult to prepare. 15 practically and

husthRudehoripeehiprestatibérorblyBjnebparaer bt iehe grater
L EERE by TS OO o oL0gbt 8P LT
mass median parficle size, for example, the water absorbing
agent with mass median particle size D50 not larger than 400
pm. Mass median particle size is an important factor
influencing absorption behavior of the water—~absorbing resin
or the water absorbing agent and finishing of absorbiné
articles such as a diaper, and thus problems cannot be solved
merely by increasing mass median particle size to inhibit
deterioration caused by urine.

Further, deterioration of the water absorbing agent
caused by urine also correlates to absorption capacity and

higher absorbency significantly increases extractables due

todeterioration causedbyurine. Therefore, it isnot enough



10

15

20

25

30

by maki ng the water absorbing agent with al so superior
stability to urine in specific nmass nedi an particle

weiers/092686 by furni shing crosslinked structure, PEPIRI0DF/G06570

centrifuge retention capacity, specific particle size
di stribution . and mass nedian particle size and
further specific ranges of "increased extractabl es by
deterioration” and "increased ratio of extractables

by, deterlorald AN'a1dY t%h%a%_@é&?ﬁ?icﬂg £ howag8PLlabBorbing
first particu e wat er absorbi ng agent of the present
irsdmt iadmiings e plamptd cwi g ealwe et Ebs oahdwgt agénabsorbing
conpri,si_ng. a. water-absar bi La_obtain y .
&éﬂiﬂ%eﬁkgﬁﬁh 36 SoéﬁﬁBFfza?goé%gkggngﬁﬁga?gfgtggrablllty
eN@relctd@atiaiugieng an acid group and/or a salt thereof

St SIS S S TP, R RERIS dag winp H0s Seabsaner
?8@53 BRQ054L90654 0 1 £absCenbéh fuge JRLENEHRD 1EARRC bh¥nt as

in a physi ol ogi cal saline solution being in the
reavgegosmabl rassemedt BarrBX igrke sibp P ohrdidmrger than

particle size (D50), being in t .Qf -2

B b CpEphrab ro o et RN i 43R range
srmbkeratbanled N0 udeeitigrd oftdtearn@nde wfide tcan?be ymore
wei ght; and (d) increased extr ctagles

b .
FRSL ISt YRR Bx FRESLEG NIy A IFRE abbFE nfe%t‘redh%bonal ones,
Ryt Ofu P h O 1% BY + WBItght s?\lﬁ@h £ A8 R0 80BN d Bent

one hour in deterioration test liquid of 0.1 to 30%

s Wevgho. spaséowres padiiccubars indeep Lapsor bitg nedenprger
f.th resenf. in L.on. 1.s: YA t

el o8, Forhish A LIS ot g G Bleacrupies
ahtra sped tiyec rals sthakgaginpaolymer iizatdionf bfuln to prepare

SRS, BOPTRL SANANG N Seld a0 o @
absor yngagaRrte rsatiiosf ioFs thee abelkowithe (ayeheofe) tabdght
g?fhattheproblemscouldbesolved,inthepresentinvention,
by making the water absorbing agent with also superior
stability to urine in specific.mass median particle size,
by furnishing crosslinked structure, specific centrifuge
retention capacity, specific particle size distribution and
mass median particle size and further specific ranges of
"increéased extractables by deterioration” and "increased
ratio of extractables by deterioration" as a water absorbing
agent.

A first particulate water absorbing agent of the present
invention 1is:

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

water absorbing agent satisfies the following (a) to (d):
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20 (a) centrifuge retention capacity (CRC) in a
physi ol ogi cal saline solution being in the range of

waabosiooyss than 32 g/ g; (b) mass nedi an parti eCEJIB0BE006570

(D50) being in the range of 200 to 400 pm 25 (c)
ratio of particles having dianeter of smaller than
150 pmbeing in the range of 0 to 2% by wei ght; and
(e) increased ratio of extractables by deterioration
expressed b for. .
times, éﬁandagé?flﬁgg% %ngﬁg ho %£%Q?t eterlorgtléﬂ a
tpﬂr&tsﬂolq:glctaB@ad)ﬁ.né.SIQJthJBﬂ%Dbynwelrghh.e 7ande od not lower
rtiQ#%aRp wat er absorbi ng agent of the present

t i%: 8 WD 2005/ 092956 PCT/ JP2005/ 006570 a
partlcuiah@swam@algﬁspébtﬂ@l@gﬁm&aqaﬁmnlsemggaln the range
wat er - absorblng resin obtained by crosslinking
pof iRt i%atd®h 188 an unsat urat ed nmononer cont ai ni ng an

aci d OH_L@t?c%dé? %ieé hEREg a§aﬁFE@knofO§Mﬂeé¥ than

and sal 5 wat er ng agent satisfies the

i awk rige i(re) itrot(me) rarf(dd and (’cg:) 2% (k) vc’@rqlrr‘aa‘mjei

ol ut | BH BECRGoPR: RECFARGECGPSRO JSOT. o LA 55 g oed

1 (the nassvdaratkiit edd | £bemslZeof Dd0robebRgbiynwiehght and
range of 200 to 400 pm (c) ratio of particles having
RIS ] a0 BT 130 dshegdiong Giem reStangdued of
Q 1o 23 Wel GlligHf) extractables for 16 hours in a
physi ol ogi cal sallne 15 solution being in the range
of 0. A secaudmbytweiughte waiter §gFonbsny baroy fgbhapresent
pre&ssure at. 4. 8 kPa (AAP4.8 kPa) in a physiol ogica
sal 1 ne sof ution bei ng not | ower than 21 g/g A nethod
for praoodpeticapudbtet heater stalparddicisy ahgewat erom@li sing a
absor bi agent of the, resent |nvent|oq)

Tt N9y cERFisi ngoPtained

polymerization of an unsaturated monomer containing an acid

crosslinking

group and/or a salt thereof as a main component, and said
water absorbing agent satisfies the following (a) to (c) and
(e) : |

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

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

(c) ratio of particles having diameter of smaller than
150 uym being in the range of 0 to 2% by weight; and

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

A third particulate water absorbing agent of the present

invention is:
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a step of crosslinking polynerization of the aqueous
sol ution of an unsaturated nononer containing

woaamswessal i zed acrylic acid and/or salts thecegbP20as006570

a mai n conponent in the 25 presence of a crosslinking
agent and a chain transfer agent; and a step of
surface crosslinking the water-absorbing resin
particle obt ai ned by the polynerization and satisfied

(a) %Q}t98§£5£Qegﬁ%%hpwbb§9rkﬁk,Ce@%éhéu%%mprlslng a

retention capacit e resrn particle’in a
w@panﬁahyqu1n@al|neesmhut|cwbt&nm@ﬁ|n e rangessbfinking

| h 3 / 9. WD, 2005/ 092956
RS GataBs06 1 B oREal aven BRAGHRE | ARt Rg gooid

@frotulpe ahelyior pakkilel ehekebfigaknat heihargepehed@) tad said
400 pm _and _(c) ratio of particles having dlaneter of
M@ée.reﬁbﬁorﬁéﬂg GIENEf SéﬁérsrféfaSt k&s fodlpmibEi ngli ko (<),
the rapgeQf, 0 to 5 2% by weight. A production nethod

of the second particul ate water absorbing agent of
the pH@@entcanhMﬂﬁuQHl|set©@tQQMerba@dciby coli®d)si nitp  a

of .CI Q! ssl | nki ng -pal. rizati.on_of the a

B YR o0 et tr SRt At ba HERG et CRR "SRt Pats SR
@hat0 32t @/30% by wei ght containing non-neutralized
acryllc acid as _a main conponent in the presence of a

cr osslPAkPAGS ARt 2R PR{ES 6T SAéG Kgppia}?‘?blhg am &het gange

R YR irzatiodnuand a step of surface crosslinking
the water - absorblng resin 15 particle obtained by the

neut r dic)zaeron ehdadticitsebdayang dbapeyedestrsivgdder than
B8P GBI O 1 HU0G Rkenld an CapAc LY LOREL Of the
S I

resi par |olog|cal aI|n ut’i on
bei ng (ifn éhEraengbleeﬁknDn6HnM£wsuhmm;ﬂ&yqﬂq;ogm@aab$allne

medi an partlcl S|ze of. the r S|n ar,t
ﬁ@ﬁﬁﬁloﬁ d % i Ge & % 8 -gmtCa %&Eﬁ fand
part'QbﬁsaﬁgﬁrﬁgnﬁyQﬁﬁh%%tObrébguE@&ﬁﬂ4 Ba&paxnmagm=8 kPa)

smal l er than 150 pmbeing in the range of 0 to
in a physiological saline solution being not lower than 21

g/g. :

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

a step of crosslinking polymerization of the aqueous
solutionof anunsaturatedmonomer containingnon-neutralized
acrylic acid'and/or salts thereof as a main component in the
presence of a crosslinking agent and a chain transfer agent;
and

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

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

of not lower than 32 g/g;
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2% by weight. 25 A production nethod of the third
particul ate water absorbing agent of the present

wonuenwese | s characterized by conprising: a BCEAPINS/006570

crosslinking polynerization of the aqueous solution
of an unsaturated nononmer containing 30
non-neutralized acrylic acid and/or salts thereof as a
mai n  conmponent in the presence of a crosslinking

agent ﬁgqpmgdlgﬂ é%%%éﬁ%@%éég@%gyégggggresinparticle

wat er - a sor Fesits
@Ih@PZﬁOEh@O@Eﬁ@e p&rQD@IEoobOQipmd bmdthe
pol y rlzatlon and satisf.i ed

Dol bulcl ay et i Rt ratian (6 bR TP Gy of N pesin

E%%h@cleabkl§h§1neratHQM31@®qngﬁiuﬁﬁhuﬂQm&Dkuh@@nof 0 to
elng in the range 5 of not |ower than 32 g/g; (b)
Ré&sbynwgilghtparticle size (D50) of the resin particle

belngA|§ 4$Edﬁy3¥3ﬁgtﬁgg)é fﬁg)ngoﬁ&) LAt QuPhte water
C S

parti aving dianeter of the resin partlcle of
&m&b&eunghathEOOmnthe|pgesanthenvangeoofle tharaotews zed
by me|% .and a step of adding a chelating agent with
@HéCG FOAged it ngs  sel ected from the group

consi gt iskg OEf(bko@@&uﬁglaglpa&yméanzaﬁlbnlbfatheraqheous
polynerlzatlon and before surface crosslinking

QQLuFl@@rpﬁga§uﬂﬂéééué@6§§lWﬁRPﬁ@r(FO)CSPP@Pt§6FF88eOf 10
%roﬁﬁL' kﬁE%Eﬁ%%ﬁnﬁEﬁIH@nlﬁgﬁﬂféPﬂzéﬁ'Jﬁk§iﬁh acid as

particulate ter absorbing agent of the 20 present
mnwenhl@nmp@uenmolnthﬁgpspéenﬁecOébsoﬁpp6§ﬁlﬁéaaglﬁyentr

and speg#%hﬁé a%%@FL Hﬁb 38 M 5 %£é?%&& %@fﬁ%é?f%&éf&% and

appl i €a Arti cres suchtas ¥a
parti gudesd ¥ fiduetsey brogsabhkihy the vedtost— qd@m:dmh,ngmbs:m

conventional |l y obtai ned performance can be attained
PRESS S CRSE RS Panh ARG Saf b hediEad it ed (2)

%qprqu@@ybﬁyyggnbeygw;ny feeling at diaper surface

'S Sl%giﬂégﬂy%lfuge retention capacity (CRC) of the resin
particleJj1aphy51olog1calsallpesolutlonbeingj11therange
of not lower than 32 g/g;

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

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

A production method of the third particulate water
absorbing agent of the present invention is characterized
by comprising:

a step of crosslinking polymerization of the aqueous
solution of an unsaturated monomer containing
non-neutralized acrylic acid and/or salts thereof as a main
component in the presence of a crosslinking agent;

a step of surface crosslinking the water—absorbing resin

- 10 -
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Further, due to inhibition of deterioration caused by
urine, it provides superior gel stability and

wordosazgse absor bi ng performance over | ong pePCDAP2005/006570

therefore it reduces 30 disconfort for persons
wearing absorbing articles. In the present invention,
because deterioration caused by urine can be
i nhi bited and sinul taneously specific particle - 11
422005/ 092950 AT PR0S ONGREL s Skt ol bution dos

ovi ded, size segregatio less and in po
ﬂKan@feﬁiQQ$qﬂhﬁﬂMh£ldW3 particul ate water absorblng
agent d absorbl rticles Yie
superl%r} p| s eoﬁeprecglg% 2 9 GEPIF V] a(lag%zngfdt%e resin

[ saitd leni mhai IﬁﬂilyisSoﬁo@féaD@B(laheCé’tﬂLﬁgﬁdrﬂbédeafn teedange
anpunt is |nh|b|ted In addition to this, in
rﬂﬁxﬂﬂﬁlkﬂwqﬁ Udordd iy Hrticles such as a di aper,

M Xi NYH)Sm&aS YnekB ‘Pﬁﬁ -t he1 panieChAt) eo%th%rres:l_n particle
absorblng agent of e present |nvent|on and

tedimaphin itdhe fiayers U Gssadd qmished pul p, whi ch

convenj ent prov des eneous 0si ti-on
Best ento %%ﬁls %?%c?%%%nﬁ l?%ven?mgpefaOf the resin
medrariicles ofsetaflae rt haawal 60- alasioe bhaqgin esia @the tdR 0 to
ﬁgﬁgﬁlabsorbln agent of the present invention and

SpLors tions will be explained below. In

the presess of%\éﬁﬁdgozﬁ‘ chkha thall QMMNgs: an %n\éairt&ﬁére timings
obt ai ned by net hods described’in Exanples shown

|Seﬁleaote(da) reahtitie e et isttigwpadity (CRC) in a
p SI ion, (b) nmass nedian
H§¥t| €§$Of%ﬂ§£g%§§%ﬁglncreased extractabl es by

denﬂrabtarmhepdkyméﬁhzam1®maadb@ﬂunesﬂrﬁa¢ea¢babﬂéﬁklng

by det e Qratlon extractables for 16 hours in a
4ﬁﬁ Q%ﬁgsf T okt ) absorbency agai nst

Mh&@swﬁtéﬁ Fhr¥ dRa (AL RPRY. in  a physi ol ogi cal
saline solution, (i) absorbency against pressure at
1.9 kPa (AAP1.9 kPa) in a physiological saline 25

S Al AN o f ihABSRIRH ¥, speed with vortex nmethod in a
physi ol ogi cal saline solution, (k) fluidity after

nolst@h@ngaﬁﬁbippabhlcpléteogaﬁsﬁhmh§Qﬂhmm@MaDent of the
S0 A0 o PR LELE e FHAE SHERLON, B capaciy
largui dpecific particle size distribution, in practical
application as absorbing articles such as a diaper,
particularly in absorbing ability in short period, not
conventionally obtained performance can be attained. In
particular, rewet amount canbe reduced and improvement effect
of dry feeling at diaper surface is significant.

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

In the present invention, because deterioration caused

byurinecanbeinhibitedandsimultaneouslyspecificparticle

- 11 -
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30 (1) A water-absorbing resin A water-absorbing resin
of the present invention neans 12 WD 2005/092956

WOeCHsHPABAS5/ 006570 a crosslinked pol ymer whi cRCTAP2005/006570

form hydrogel and is water swelling and

non-di ssolving in. water, for exanple, water swelling

i ndi cates one absorbing |arge quantity of water in

i on exchanged water, such as essentially 5 tines or

aRLe QYB:piMEE L AngRrakeably 28054 @rdPPOi h MS1ess and
Non-di ssolving in water nmeans one with extractabl es

in peudgr transheurt opraduceingheart hanl 5090k Sergperbing

in .t L tar.. . r.em hods .
R R S
pasebnalidowbipippeasiyn i phevipdedeand mrdsaitdon witidlo is
attain objectives of the present, invention, .a, .. .. .
R&F&PIA6Edr 6P Ag e SPnPBHE R ned By “BIG8SI Ak iAg Pited. In
ROLYFBLNZ8bi ORi Of AN BRI LG MMaRERLieeNhat AtngsaBuch
acid group and/or salts thereof is essentially used
andaprérpeabl pix{par iFaPR§y Retveani £ba peryneplafe water
BREYBRIHG! & Rh APUADSdRudy A0 EI 1 B SifarophiLic
crossIinKi ng of an unsaturated nmononer nmainly
cabpeseshci aaorodd crashddand/mr weathsdrhvemdentily psedides

ﬁpglmater-absorbing resin may be used as long as it
QUOIENGEYS| FREROSIiyMEri zed structure and it may be

the water-absorbing resin obtained by crosslinking
reaction with 20 a crossILnkin%&a%ent after
BesfFmeresineatss tan PERSALGRalt RYESFEP cont ai ni ng

an aCnggh%%QréﬁqgoﬁséﬁlE%rtEﬁéeQBterLgﬁsémﬂﬁﬁﬁrresin and
| d a nethod f e

absor bi ng agent an or production thereof
25 eAvateababsol hi ngeagerfi thaprheeptdsoentiioneand vpassion

a ol i.di fyi.ng .agent -made .of -t he r - or hi '
Bor o R e - TP EE AR ed ol st ue s g, v €t Ron,
Ageeduys 1biviube asenedluds rodted fal Wt eethodsabeecribed in

i ncl udes wat er _cont ai ning substance w thout ,
EXFBEILES SPITH-BEAT  s\de EeRE BT AES P68 cebeaRARHY, (CRC)

30 My ild 184 iha 1nYAT h Ys Oru st &M bi) Gfa s & mdit gagticle
wat er and organi c solvents or 'inorgani c solvents,

sdize (Rl dfd lnederyederd trarted L o Y dledisini andtien, (e)
%%%r%%% hpu£§{£¥ of extractables by deterioration, (£f)
extractables for 16 hours in a physiological saline solution,
(g) absorbency against pressure at 4.8 kPa (AAP4.8 kPa) in
a physiological saline solution, (i) absorbency against
pressure at 1.9 kPa (AAP1.9 kPa) in a physiological saline
solution, (3j) absorption speed with vortex method in a
physiological saline solution, (k) fluidity after moisture
absorption, (1) logarithmic standard deviation of particle
size distribution and extractables for one hour in

deterioration test liquid.

(1) A water-absorbing resin

A water-absorbing resin of the present invention means

- 12 -
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13 WD 2005/ 092956 PCT/ JP2005/ 006570 preferably human
urine. In the present invention, the water-absorbing

woesisnoray be used as it is as the water absoPOTAB2005/006570

agent and additives or water may be contai ned
optionally. Content of the water-absorbing resin in
the water 5 absorbing agent is 70 to 100% by wei ght of
the wat er absorbing agent, preferably 80 to 100% by

' : r I 9 woht..
e R N R ey S
sged lasga amsi maoor-diss@itiialg conptateant, abelr f exatele, water

ddi t i, . d | bed | 10 _A :
S A B i A el OafeA g v

abhaéneldanfod vexamp) euchyas hes feald ivii N 5pt DdestdOmore own
methods 1 to 3, aIthough a nethod for production_is .
WetahtnpRddrasterahgyadlito piif ddessne SanrdtyeRgvine in

RLGREr hb8ss Hroducti QxtrRiesh1ks AnnELbed {91 hour of not

crosslinking 15 polynerization of an aqueous sol ution

ofigheruhkanur et diy wedgbiveandoht dilre mgneendeegtrigedzegter.
crylic_acid_and/ ar I t here as a I ent
P Phoneltorts, Wk tor, AERn bRt MR SOTRERRY.

t r anshertiagerdt e f-add ol rhy radji nsi nettie peesepecifivention,

particle size djstrjbution_and further surface 20 ,

EPos St Kithg Wt § R  Tbt aPhed Wt e T&5EEY DI nf FEEHPR, 2

Eb@rtEkCIaE%orWih% 3De§é§iﬁ absytliry capagi ty. crosslinking

Production nmethod 2: A nethod for crosslinking _
pollymeriization of ahuagasuvystss nenenedfcyPeriiing an acid
. ' Cai i
A R A e
tlbartprédenceewiral Lzadpbilghengpfagehvackybli bawddbybtained

eutralization adj ust I to specific particle size
BsPPEkUEF b B P TRt L e B os SPRRkIRG CoP TRGGme®
abt all pesbipd SEd alFSQE By NOc beSidnandas f istlles whéheof is used.
speci fic absorption capacity. 30 Production nethod 3:

Anye tIRGE TGP SHHEAS G TRY yher 18afi 6§ drrgn as it has

%%%%%Q%n%%bﬂtbBﬂyﬁEr§EeHnS§EHﬁ@E§9e eNer centai BENgthe
non-neutralized acrylic acid and/or salts 14

2005082856 bRCT/ P20D5PY8EERM by crosslinking reaction with

a crosslinking agent after polymerization of an unsaturated

monomer containing an acid group and/or salts thereof.

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

A water absorbing agent in the present invention is a
solidifying agent made of the water-absorbing resin as amain
component, to absorb aqueous liquid. Aqueous liquid is not
limited to water but also includes water containing substance
without especially limited, such as urine, blood, excrement,
waste liquid, humidity or steam, ice, a mixture of water and
organic solvents or inorganic solvents, rain water and

underground water, preferably urine and particularly

- 13 -
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thereof as a main conponent in the presence of a
crosslinking agent, followed by adjustnent to

wepeasibeaseparticle size distribution and furt ReT/JP2005/006570

surface crosslinking of thus obtained water-absorbing

resin particles with specific 5 absorption capacity,

wherein a chelating agent is added with one or nore

timngs selected fromthe group consisting of (i)

Hyd MG N0l Y MROLZAL @AnE.i ) Bit ehet h-PdntTRIhEahE0HN, the

and before surface crosslinking (iii) during surface

otagestiaid P U (Tegimfmay bar tgee @rSostti i hki ag. the water
dustd d r r ab e

Q%e prelsf1 tgi%ggn %gnagﬁgtg@%sher ﬁﬁ{ é%ga so%gntalned

&@muonaﬁlyheCanQemDﬁtW@waten abeoebph@naaidmnbhewater

RS it A RB oy D smBURTeY 1hd o o et behgbsorbing
resdt ( peeekrasl iyer0 abbreosd alek Sdmplaydasu o HOn@FRFerably

crylic acid and/or salt thereof is used as a main
%h%@ri‘é)ﬁ)t’ b}éWGlgbﬁe)AﬁmPhEé qeEEEPrEirgifeceprtaned, generally

é %%é@ Bg QtﬂganRPQ£§§ é%hf‘%éﬁ?&ﬂéhﬂ: %d.further

ter absorbing resin. Such other nono I nc
arddiguiem s stdxgadmﬁ)hl@tnax unsatuseat ed nononer such as

nmet ha yI aci.d | ei ¢ anhydri de, nmaleic . acid

(it e a8 AR S O ddbniE aerd. invention can
WkﬁMbﬁéhﬁ@ﬂlQRﬁﬁéﬁampZe(mﬁibhefollow1ngproductlonn@thods
acryl am de- 2- met hyl p gane sul fonic acid, 25 (neth)

ey &xyéllﬁﬁﬁélg'?uﬁfm%’ﬁ 2dafPH RFRATFS oM kil .n%tlaﬂmlted as

Sy a2 SRl o VéEHylS%/JHy rHd 49perties.
N-V|nylacetan1de (et h) acryl am de, N-i'sopropyl

( met h)Rrdd cirdiate, mertmwcblu n‘ﬂect hy (ﬁr@ttlh)oa)cr yioam @eosslinking

%ggﬁ%iyp6%ﬁnfLyléﬁgéF %%?h(%%yi<3 of ;gn unsaturated

quummwbenEthmngn@nﬁm&ﬂnmwﬂﬂadacspbmtﬂcﬂ&ﬁnda@rwblts
th crylate, etc. The e used alone or in

COTRASR Por? TR SRR TiRS Al AL Se e g & crodslinking

2006{1092958 Ed1d RAOR QG654 ntWen1 MBReEs S A fftment to

than acrylic acid (salts) are used in conbination, to
Aneif iobj Rt veke of lERe JHrdsdmutiiaerat@niurther gurdace

A JNE TNRE £ RhN AN RN d £- A6 Srd 53 LeEDRLEM ) cles

‘with specific absorption capacity.

Production method 2: A method for croéslinking
polymerization of an aqueous solution of specific
concentration of an unsaturated monomer containing
non-neutralized acrylic acid as a main component in the
presence of a crosslinking agent, followed by neutralization,
adjustment to specificparticle sizedistribution and further
surface crosslinking of thus obtained water-absorbing resin
particles with specific absorption capacity.

Production method 3: A method for «crosslinking
polymerization of an aqueous solution of an unsaturated

monomer containing non-neutralized acrylic acid and/or salts

- 14 -
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is preferably O to 30% by nol e based on total anount
of acrylic 5 acid and salts thereof, nore preferably 0O

woaobsaRedsy nol e and nost preferably 0 to 5% bycmabPmos/006570

When an unsat urated nononer containing an acid group
is used as a nononer, salts thereof include alkal
nmetal salts, alkaline earth netal salts and anmoni um
salts, in view of 10 performance, industria

Yl deH bty nand Safsdyedf ihhehe WaleierRRSQEN BYoLESh Aking

obtai ned, sodiumsalts and potasSium salts are
proefndr, abf @l Lowedinsat edauedmaphoter aniaf it ngaahichei gize

.QUR..such as acrylic acid i refer [
SR, 357 R o R ater SPAYaT kLAY B enus
Reitaialddz alrb0eribbsatbngf ndwe racpdrygtolipsi svitstuakbgcific
20 to 100% bynol e, preferabl 30. to, 95% by npl e d
RSO LAY GBPFCABYY &W}%Jﬁygn%kr%%at%\%%@ﬁmtzamﬁ%ﬁ with
he 3Gl hoHOUR rTRYRe RALIPLREE rbf 2RcAgHBOYS cop@kution of
contai ni ng a nonorfer or nmay be performéd after

oldt)aidvimigion gedl st zas- isiiown i n t he production met hod

2 .ar 0.1 e . . ] inat | g
R e R P R
ugsied )i ndhiengoreaseficd mrerdsildmkiirgy a crossl i nked

pol ynmer_and craossl i nked %&{ cture may be 25 forned

A48l R EtEHL SRS TARE Witk - using a crosslinkabl e

NONONMEY Hodfttidre it el G2 ithlkl M@ t33eRbsHHBA nds ag@nt of
called "a crosslinkabl e nononer na% be used. In view
B

dtheppgpeeny, inventsoprasidlapitderot e ph e @baoding agent
r [ C ; ‘

SR Shere 5B DLl S b g Rek
| ess than 2 reactable groups in a nolecule. A water

absor bjng .agent bhecones,insoluble to water due to
bei ng %gﬁr}srﬁ%éﬂfapncg%ﬁboﬁomerlﬁ WO 2005/ 092956

PCT/ J RZD9B/OREF1Q-a tIpE6bhbifie £ XaNPloes nof t il eae crrbesbabing
crosslinking agents jnclude, for exanple, ,
NN e RRTPER ?ﬁqﬁﬁﬁf%ﬁ%§T%ﬁﬁ&@PlyasEimonomer)'acryllc

(Raly )L1dd e nedlty ¢@le lidfmaish) acky Lhat &, ma(iB.()lc)b)nFonent, and

propyl enegl ycol di (neth) acrylate, trinethylolpropane
Shay awtihg arred aflenegbyder caabipptAeRhY Bl i tHiax; monomers

QY GRIINS, AR XA BIDAYM PR 5 NV EEBR BEhEE monomers
include, an aqueous or hydrophobic unsaturated monomer such
as methacrylic acid, maleic anhydride, maleic acid, fumaric
acid, crotonic acid, itaconic acid, vinylsulfonic acid,
2-(meth)acrylamide-2-methylpropane sulfonic acid,
(meth)acryloxyalkane sulfonicacidandits alkalimetal 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 (meth)acrylate,
polyethyleneglycol (meth)acrylate, isobutylene, lauryl
(meth)acrylate, etc. Theymaybe usedalone or in combination

of two or more kinds.

- 15 -
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trimethyl ol propane tri(nmeth)acrylate, pentaerythritol
tetra(neth)acrylate, triallyl cyanurate, triallyl

wozoesyarssat e, triallyl phosphate, triallylam ReT/JRB05/006570

pol y(net h) al I yl oxyal kane, (poly)ethyleneglyco

di gl ycidyl ether, glycerol diglycidyl ether,

et hyl enegl ycol, polyethyl eneglycol, propyl eneglycol,
gl ycerine, pentaerythritol, ethylenediam ne, ethylene

car bf@g%ﬁ’%rm mt%%@%e‘iaEﬁgﬂaé&ryPPé A%ifaay'@a%%}) Ngre used

gl yc )yacryl ate, etc. These interna

©f essbilnkichgnagens st amy obd egsecesl whehe preisgng invention,
m xture, o WO or_nore Kin as__appropri ate.

LU O LRy S M8 PR OREL Al S TR o
i 8t e R MRAG ) @) 5B byMmele baspar éh @dtwilsemoutthed @trylic
| east one kind 20 or not |ess than 2 kinds of 'nterﬂal
ecbd sAnhigedE saBAE gy dnokR & e figt akuns Odkr dtiHRYorole and

@ﬁgg&g?éggrgﬁggebt{gs5@fb9hﬁol$@ter-absorbing resin or
e er absorbing agent“finally obtained, it is
pr ef eWabheath cunsat esaead i mbhgnar corpouheihavihRchdtgroup

ess than two pol ynerjzabl e unsat urated i
ST 13 A0 BT A T G SO THeLk Ap kel sfes,
g1 R8sl hakbagtRORBES1 1 Sal Pk ehrd abhyohhubhhealangeinfview of

001 to 2% by nol e based on the _unsaturated nomer
pexEPLBRAGET he TIMBrHAL cABRsFRRKLAGY ziij’é%t%??e%r gt the

QEE%?LQ FXrgiggsréQiQ-%Mné@,l &odi¥t ReM +30and potassium
preferably 0.0I to 0.2% by nole and particul arl
préferabt prefeiaitle -0. A_a%maw@tecrmnﬁqqrgcaﬁ%aﬁﬂéng an

of .t.he_interna cro b ki ng. t

By HoPEoRha-oer *Svg por 261501 QEB By E5ap P Chfh zea
BEI&&P&@@SkﬁQﬁ@ﬂﬁnvﬁéhﬁxﬁpyopettpmnnipﬁaﬁnﬁmé@tE@lization
absorption properties. The Si a of .the

FREaPIRA L% BESRATE R, SEnEL LY O RON® by Rie Sinee GoBP LY
AQt +sulfisCigNtdo f AR Glass Ikt ATpctargs 8ok mole.
i ncreases extractables in a physiological saline 5
Yeltirpdi zat lertafathapicds I gRlay RGBT bArres £ ngyRagecus

%g?%rtiigﬁd dBlielim iCrLaR6d-RXE T BEt @RS Yperformed after

erioration, increased ratio of extractables b
deterndngt Bopo aymer "&x t Ftaevabire & Heo p roglulsdaos:” m&ﬁéOd 2 or

% %§ %%& %%eggggbaﬁ‘cg%bgggtion.

(4) An internal crosslinking agent

A water-absorbing resin used in the present invention
is a crosslinked polymer and crosslinked structure may be
formed as self-crosslinked type without using a crosslinkable
monomer or an internal crosslinking agent such as so called
a crosslinkable monomer may be used. In view of property,
it is preferable to copolymerize or react with an internal
crosslinking agent having not less than 2 polymerizable
unsaturated groups or not less than 2 reactable groups in
amolecule. Awaterabsorbingagentbecomesinsolubletowater

due to being a cross;inked polymer.
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ot her hand, the using anount of the interna
crosslinking 10 agents over the range reduces the

wextrsaorabl es, however, induces reduced absor pCiram005/006570

capacity of the water-absorbing resin or the water
absorbi ng agent, which in turn [owers absorption
capacity of absorbing articles such as a diaper, and
thus not preferable. 15 Wen crosslinked structure is

i ntrodyleed riRSigemd) e PAIYIRE s DY nSh-AG 1t Mo d 51 BE DA g agents
crosslinking agent, the internal crosslinking agent
rmgnlb:@leadoreur texampbact NoN’ sPStBiLBaEbE,( me@bg pRgYépmide,

I of the nononer or a
éﬁiﬁggﬁi tlon%ﬁé}c¥5) A pol ymerization ?%SthP&acinate,
|@kﬂuamﬂmpymﬁheglymdbmﬂxmath)awmyﬁaaenmmmmethydolpropane

bt th t b bi I,
T ) SeHiARTrs S IRIES COIEr) ZAEYOR o BLdEGFLne

G 138 ot aﬁé'tHHb%?lQ%éSW f aé@nypémwnl urpspefesul f abaified
sodi'um persul fate, ~potassium peracetate, sodi um

Wm@l@lmﬁ umt igdmeaih efatd atsodi upentaerythritol
rtcxaar(zn%rﬁ)ﬁ%ujrtyelrttbéomyl PX%E’L? frox'%nuﬂy@é 09eNiriallyl

per oxi i's(2-am propa
mdnuyanﬂﬂar@ de : tphetldpdl ynephoapherte, nltlataaélsdamlne,

i %&Wy%ﬁwvﬁﬁﬁ%@m. R P BR Ry R Bty

r&&{&rty, QQ-(}%‘&OJIO 2oy oreha, peehergbl y e@h§leheqlycol,

196by 'nol e ased on total - - 18 WD 2005/ 092956
Xﬁ%kﬂﬁﬁﬂﬁﬂﬁYRPlrnonone@§PPY%ﬁ@@gﬂﬁ§xﬂ8|ng anmddwcegine,
réﬁi 144§g'0n %ﬂy%éﬁg&{amfnéesse%ﬂ?@egeoo%ékgﬁnate,
acte r esi nmononers i ncrease, whil

tmmwmmﬁ of darbqpeibever i z@rilye thiydieniedrgmsi,s over veudyl
Ter atlon control beconmes 5 difficult

aﬁﬂgﬁHﬁgnﬁgttb’efe able. (6) A polynerization nethod

| n t herHy s entt d meaintd rars s 1A KK npp layrertisz ataiyoeotused alone

preci pitation polynerization

Rond PR, LGNS OfF BHPGTE FFe e bzqgjggﬁe@?ﬁﬁﬁ% These
F&Q{ﬁ’é@{a{lzﬂﬂdgblqrn]{ﬁ'}(fra%@l %ﬁaf@y PSRRI DOR”s a whole into
pol ynmeri zation by préeparation o

a reaction system or in portion wise. When at least one kind
or not less than 2 kinds of internal crosslinking agents are
used, in consideration of absorption properties of the
water-absorbing resin or the water absorbing agent finally
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
preferably 0.01 to 0.2% by mole and particularly preferably
0.03 to 0.15% by mole. The using amounts of the internal

crosslinking agents less than 0.001% by mole and over 2% by
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an aqueous sol ution of the nonomer is preferable.

Mononmer concentration in the aqueous sol ution
woOhersawmatter referred to as a nobnoner aqueouBCT/JP2005/006570

sol ution) , when an aqueous solution 15 of the nonomer

Is prepared, .is determ ned by tenperature of the

aqueous solution or the nononer and not especially

limted, however, preferably 10 to 70% by wei ght, and

frdérltehﬁéypﬂl&lf %rr%t%ll)ﬁe 20 rtro o0k o ¥eHgN on WIRIHAAURQUS The

sol ution polynerization is carried out, a solvent
e ERQHNRaPEr thﬁyllat%@”l%b s Liagking masassalpss than

%rlll% §8£¥§y ?élér/n%%etggggrfus Xanﬁg%e%fossﬂq_t ked stiructure,

especl a carried out a
pﬂhyﬂfriﬁefé@ﬁesi%xﬁ&@ﬁ&&@ﬂﬁs Rahyaerphyalaﬁbq3cal saline

rted using the rization . initiat
08 Bhar Gy T UL aghPELS T B AL EPBn Toss padaric
Hebrilay MRYche UsRdcRisker ckitznactheleel weaetatru@@atlon,
initiator as it is or in conbination with 't

pelaneasiedat kel 1oi npEi a%tramlylmu At i &?tteerr%@éfraétl@rfe and
depgnds..an type,of 1 @%um ﬁﬁf&r Lo b%f%gg%us% the

however, 1S prefera range of C and
mam@rpmeﬁekamMp melm@eam@mge off 2be 30teand20€rosslinking
Reversed haﬁﬁug %nerlza ion i

QY o UEpehd 1111%6% ﬁo%%ra Eggﬁlgs, however,

S.LQJOM:Ide(B1 rleﬂlucedlgbsg\@pg@eﬁ/ /2956t PO iﬁ@@éﬂ:@@ﬁﬁﬁgorblng
hydr ophobi ¢ organi c sol vent, and described, for

Sefipl ©F I UReDs 7es O Xsa% 739N t UsRaEein turn lowers
J%E%ﬁ?& Lt
poly rllgjarllt iggﬁgiéé%?ﬁms %&rb&%%%l%q el 508 as a diaper,

e method for polynerization of
ﬁumbﬁénnaquéowyeﬁﬂnﬁhkﬂmvmthout using 5 a dlsper3|ng

sol ve anddesc for. for U . .
US487§V%§§1 CRISEED ggd é%%npuls‘gggé‘g%%%%“ inside a
WS 2AANGY usUREAFR6A0; e LISHP 64495 1 WS h4EMMt, the internal
US538080 P0811636, P0955 EP0922717, etc.
m%ﬁwgpagmrm%ﬁeoﬁgg?g% &t BPRCEkRpI T EyPehoTe,
thasePoby MEL2at igh) yiiNods iahe of0takSamcRpldcabt eafter

to the present invention. A water absorbing agent of
teartedsigmt iofvent i on has, as described above,
neutralizati on degree of acid groups of generally 20
to 100% by nole, but in a polynerization process

(5) A polymerization initiator

Aninitiatorusedinpolymerizationof amonomer toobtain
the water-absorbing resin used in the present invention
includes a radical polymerization initiator such as potassium
persulfate, ammonium persulfate, sodium persulfate,
potassium peracetate, sodium peracetate, potassium
percarbonate, sodiumpercarbonate, tert-butyl hydroperoxide,
hydrogen peroxide, 2,2’ -azobis (2~amidinopropane)
dihydrochloride : photopolymerization initiators such as
2-hydroxy-2-methyl-1l-phenylpropane-1l-one. Using amount of
the polymerization initiator is, in view of property, 0.001

to 2% by mole, preferebly 0.01 to 0.1% bymole (based on total
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of an unsaturated nononer, the unsaturated nononer nay
be 15 polynerized as not-neutralized state and

woeutsroatdsged after pol ynmerization, or pol yner peatpPmns/006570

may be carried out using the unsaturated nononer
neutralized in advance. Therefore, neutralization

degree of the unsaturated nononer in the nononer

aqueous solution may be in any range of 0 to 100% 20

B NTRS-s ) AMD R 1 esige hBiBEeaﬁbﬁ%%CthntN@tF@@yﬁe?&zation
the production nmethod 3 may al so be neutralization
poliyrhetioratiisodesandhpol PrfPilzablonoéan Bereartpddregtidual

[ e. r S [ Ut | i . .
kDl (RRSTEE POHEOUD P8 ol WF Bhe polymerization
Anhefrdpablryi S®vwer 9%% pynoiel, epahgmani eapi eh ercaliino4Betomes
8Q% 25‘%% nol e. Neutralization ﬁ%odi ments include to

| ot

it FRE (TPRS B8R tu SR n-neutralized

unsat urated nononer, followed by neutralization in

the mdst of polynerization; to polymerize using the
unsat ureat &d pednEead zaddomamesd@d n  advance to the

b X ize f [ .dst
apove hAn0Re SMLICYLLALLas Lger kD IARAGHS or
paleyripriitzdtiioon pofl vinke izasdowr abgdobeoranmeiedeotital hoedver,

f.inally, nd the neutralization degree neans val ue, at

e G} 10bf PTIBSTINY 266509508 BEHSTPAOR BOBEFO Lon OF

RV BhheB. s&péNei 6h New 1 Pradeh 2 501 10 b%,ﬁ@fﬂép&ration of
y

met hod for acid  polynerization, followed
REUPAHPPZE FBALRAYT bef ddeptanonsihereiby fifgable. Monomer

%%%é%é%%ga%'iioﬁeﬁn %?eaggﬁébﬁg SONRIES C@f@x@&@ﬂﬁeﬁé #Bferred
acid group, in particular, non-neutralized acrylic

dci ds asnammaigr eguponentolstpohynevhierdn Ravlelomsedbyution

neutral ization . of the acid.group. This espond

Pﬁegarfd, ﬁ T}Ped%%;%e era%u&% of

t'he "producti on Hetho JThat 7 TS, e productron

rrelehglh b f sb het poesenthd myethe DAndind tee st drogll TPl imited,
rossl i nki ng olbyrreri zatj on of specific 10

HEF i & O 610 1ohE0 GRSHUR BB AN Gt T fefeptigreterably
30l ¥bi 803 M, the NP Ne bl |aé‘?@o@%r ¥bil6taehdpasyRe LAt ion
conponent in the presence of a crosslinking agent,
figl Fenededyoeutr aPI¥aniorthehdinmt manertwagpekid be used,
RE LBl Sh%e ana LunLAgk $ULbagg.qCciAsshipkhag:ah ; t
fhus obt ai r]iﬁ/d wat er - absor bi g resin particles gé with ™°
speeicfliad lybsimpt ieh. cafaoshyngl mayheber odurctiicon ot hadter
polymerization, if necessary.

Polymerization is started using the polymerization
initiator. An activated energy ray such as UV ray, electron
beam or vy -ray may be used other than the polymerization
initiator as it is or in combination with the polymerization
initiator. Polymerizationtemperature dependsontypeof the
polymerization initiator used, however, is preferably in the
range of 15 to 130°C and more preferably in the range of 20
to 120°C.

Reversed phase polymerization i1s a method for

polymerization by suspending a monomer aqueous solution in
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2, non-neutralized acrylic acid is a nmain conponent

and after crosslinking polynerization using a
woaamswessal i zed acrylic acid nmonomer in the pPange200$/006570

preferably 30 to 100% by nole, nore preferably 90 to

100% by nol e and particularly preferably 20 100% by

mol e, followed by the addition of an alkali netal

salt for post neutralization to provide partial alkal

Wa
w@ﬁ%r eésie%ngtil Ak r}ﬁ?%o@,_%eﬁt taﬁ[i abserbhaq, resi exofnpie,

ention. Wien the water- absorblng resin
Dbt &S 4@A HY6 t IS4 3 P0BIeriTHt 4 oo hetHotb § B2 Thed 2 44735,

ter absorhin t _of t

posggBFSufo%(?@T%gqﬁnorPozlglﬂJ}%i% igoer{]bs%. ﬁgt 'm% ndd for
ﬁbgﬁm@bgﬁébiﬁﬁ é&ﬂdlmdhdmmﬁ aqubuerssnabmbntwltmcut using
urine en the non-neutraliz t t
PORRETF28d,5 USHITG AMBAAE 67 LBl it RARTEL 5o A g 00
@9@@%3%}9“%@2%@?' e e oi7neneaseysabt hough dedzidmie,

are unknown deterioration resistance to urine
@&ﬁZb@GQQprdﬂ%&ﬂ&%ﬂ95ﬁuzﬁéééé59@6aro§§53ﬁRBﬂ§ demiiglle3e,

00 085 500 EoRe Pt S P00 UKD Ear e hear s on

x\hi_‘alacbylsl ex@anptifidd n]ecmreypo$pmelrﬁrzatmbhemethods are
ymeri zabl e_nononers, inter cro%sllnklng agents,

?%E%sapﬁilEép}ﬁeFPZEF?oHr?ﬁ?P a?BV?n a88rtives, and

the |hkg,8Le addier agy%rﬂ?%‘fr icpedpi-asthe conseptonfhas,
the itens (3), (4) 5 an é . In the productlon met hod
asl@em:eme@tamvmf nens rapaEpive PRzapr e fronb e dkenrs of
sol ven hnhs S [

ggnera %(ISZa(j;%ge%()edg alblyoﬁlglg ngﬁ:'/%h plol?}nIeQQZalEQW%Vﬁf@cess
pfeﬁﬁrahbyt&@atedSﬁ&hbmemelghe ansap@ryhedlm@m®mmr ngy be

rabl carried out an equs _s ut |
PoTyEratare a1 0 i T i B (Hphehaflpea arter
Qmﬁaé@@%aH&@d ter l’kﬁ@lyxﬂéizm‘@fbmemai{ gfeouarrlledt bet using
unsaturated nonomner contalnlng an _acid grou in
the Wt areraledd Fonederon g by de28d pdt ?ﬁ%ﬁn& kal Th%?%?re'
E@g@raigglalﬂqgnald@fee”%@l chydpaxbderbsed Wdnomer in the
I OXI potassi'um 15 hydroxi-de, |ithium hydroxide,
apooyneraak;aepuﬁetsauu@apbomambe( sodprow cargenafe) to 100%
ot as |un1 icarb C
Egrpg ncgmonﬁdggg%%élq§Vakﬁ g£ﬁx%y an éﬁ%?() or the
productionmethod 3may alsobe neutrallzatlon polymerlzation

andpolymerizationcanbe carriedout using themonomer agqueous
solution with neutralization degree of 20 to 100% by mole,
preferably 30 to 95% by mole and more preferably 40 to 80%
by mole. Neutralization embodiments include to start
polymerizationusingthe non-neutralizedunsaturatedmonomer,
followed by neutralization in the midst of polymerization;
to polymerize using the unsaturated monomer neutralized in
advance to the above range; and to neutralize further in the
midst of polymerization, all of which providing
polymerizationof theunsaturatedmonomerneutralizedfinally,

and the neutralization decjree means value at the start of
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the water-absorbing resin obtained, sodiumsalts, and
potassium salts are preferable- anong them 1In the

wonres®mr9s20 i nvention, 50 to 90% by nol e, prefecalgbPyo§6s70

to 80% by nole of acid groups in the polynmer are
converted to alkali netal salts by neutralization
reaction wwth an alkali netal conpound. In -the
production nethod 2, the polyner after 25
€8H¥H§£EEQEF8H is essentially neutralized. A method
neutralization of the polyner with an alkali
netaIOnomMQ”mthenchadds aghebo poPgmer iz anpbhofls for acid

arried.out.usin 0 nt I

EoLupFoSBE 1R afal SRR mesIB Rl AR B P cea,
wbtremg the rgel-dduee- 00l ok nnebtcairaed d noaomkk &ntaining
pi eces of not |arger than about 1 cn8,

Pur 2fbd IFRUR ng Rt BEIFeICUAih HoRTBaHerad “RongaEyLic acid
choppeln coBHhERL Zs?éb?%ﬁﬂ@&ﬁ atEun e ol deht Rk EABi zation
wat er absor bi ng 2005/ 092956

BfWhEPao@E/@Gﬁ&YO T@g@womeﬂf@@aﬂ asehie presiatden sethod

10QC, f
30 U005, D58 aats BnbEndas, einstt gkt o on
kar @erméﬂ“ram 180 8s cirepsasanrtad lpp]lymﬁnzrss:tlon of spec:LfJ.c
neutralization index (specified b%Bneutrallzat
r

gegreptsptignogd baFt FEFBLYCAESE PBRETPR 2HUFRIYE "splution
%@%&?&ane&‘z}aﬂ Q@@'d’bﬂ}flﬁ@ggﬁ_d@@&t mbAntdEngBesentin the

invention, a chain transfer agent may be used

m@nnpaqug/ammlWMrwawmt Bplpekeaery pavkbalipation,
res r f t

LB agRE S S N PR Ao 4T £ BER ok Prace

Qﬂ@&%ﬂunkumgdﬁﬁmmsabdalpedynﬂmuzamsmrhumqI%ﬂxnpaahdcles

when t he fer- absorblng re tai.ned. i.s us

3 PSR FC ADSOTBIG TSGR DYt na® predantue cLotiiEenod

'2nV1%‘It14-1§’é‘mtﬁ£l 2HSQ Ira@r@gls:U@@icﬂ atsea Wi bbgboabsordridngiter
ability and superior stability to urine can be

mlsﬁé@kl‘@ﬁeﬁdﬁﬁ%r%ﬁ%?ho@ Parided n&ﬁbﬁ}eqtsfat}%&q gorylic

cQTy ﬂ@kbﬁ%e Iﬁ"tﬂge Y ofof)réhgrhﬁm?r3@rTQ§S.L|OU%kb§}gmole,

agent can ncreased and deterioration resistance
o ner et e e 90npr 6088 thyme he padse r i cwkasky PAREAGAPLY

405! L pTHR 2GuSaUE 61BN heanset sageRte 20 43801 ot

rnthe pr sent |nven ron IS
salt for post neutralization to provide partlal alkall metal

base to be used as a water-absorbing resin of the present
invention. When the water-absorbing resin obtained by this
polymerization method is used as a water absorbing agent of
the present invention, it is possible to obtain an absorbing
substrate with high absorbing ability and superior stability
to urine. When the non-neutralized unsaturated monomer is
polymerized, using amount of an internal crosslinking agent
tends to be able to increase, although details are unknown,
and deterioration resistance to urine can be improved by
increase in crosslinking density.

In the present invention, other polymerizable monomers
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especially limted as long as it dissolves in water or
an aqueous ethyl enic unsaturated nononmer and incl udes

woOhomlm29s56t hi ol at es, secondary al cohol s, am neBCT/JP2005/006570

phosphi tes, hypophosphites, etc. Specifically,

mer capt oet hanol , 25 ner capt opr opanol

dodecyl nercaptan, thioglycols, thiomalic acid,

3- mer capt opr opi oni ¢ aci d, isopropanol, sodium

eﬁﬁs@@'uts%d QQEES&]&WM%M tef rﬁ@i@éﬁﬁﬂwpoﬂb@&ﬂhﬂlheother
formc acid and their salts are used, and one Kind or

ol yless zahas MAnQieRss $BEeEnad $Fons + HEC R AT 84S bevpes
U%egol F%&%? ot 08 B0, £LLEct 1aRDOSHBEY Olifa CONROYNAS  are
N v VpOphGSPRIt 6 ts such as sodi um
hhaophmsphstc&emmm@m abiley amgdobnt Ui ngeamvens oB), (4)

h :
2005/ 052058 PO FESODSTI08s F0 I RrniCBF CLRE-R4G8o0E T

pbaimet-ransher marieandwiencent sativent dfs auﬁ@ﬂpnﬂrs not
aqueous sol uti on, however, is 0.001 to 1% by

papedion lyot BNl vedoreme ety preRerlml @So%@%r%llz) 53%0 30%
[ Vi 1

BY i L PR R I R LR O e p PR i zation

;Mmpnufaﬁahﬂxnérwmedoutossamaquﬁgua@@dmtu@nﬁﬁétmeSEﬁture

i nvention 3@d o%ﬁl absorption capacity and thus

RSt 1oMefEr abll & he other hand, the using anount

over A‘Xq«:lamrmé@al RETgRIEINEEed tExknaehablzesamrtid group
| ower s stabilit¥ on the contrary and thus 10 not
[

é@eﬁ@@aﬁpéat?ﬁé ﬁamﬁnpmﬁﬁsFQPtQQQﬁPgnﬁy BeldddEqupyor in
Eengrl St DEn P NYTBE RYUROHSHSOE 14 1 (Hlk@q_floh%tal base

ation or sequentially in the mdst of
p@hﬂm@e1ahkabnImﬂiﬁbhaQMeéwﬁech%¢®lwmém&#&ﬂxkﬁﬁenP0F§531um

t I Gl h
YRRy DB AR O, PP TR0 o Y o8B
Arseducin er rivehhaed 3po(t&)ssmum mgc&nbmsasueu nleed .pol wier. In

obt ai ned by_t he above | zat ods
RiiratedegLroTRRactr cuafRAER L 20 ot ar Cricn Ty BEY OF

Q:rhléShﬁlgteh:f—aB§6§§§ﬂPy ré8dnf ékﬁﬁilﬁ{ecﬂfl ebdibnyi B@lits . and
carried out general y at tggferature range of 60

t
2R0E, S SHUEF 6PABSyaTe0P¥of 908l andmeRy e liiet erIéle?elEgesent
&%V%ng:go%s I@%ﬁ:b”@o@ﬁ;%ﬁ@%@fé&?&lpé@ NG 8o by mole

’ of acid groups in the polymer are converted to alkali metal

salts by neutralization reaction with an alkali metal
compound.

n - the production method 2, the polymer after
polymerization is essentially neutralized. A method for
neutralization of the polymer with an alkali metal compound
includes, when polymerization is carried out using a solvent,
one wherein an aqueous solution of an alkali metal compound
is added, while cutting the gel-1like polymer obtained to small
pieces of not larger than about 1 cm®, followed by further
mixing the gel with a kneader or a meat chopper.

Neutralization temperature to obtain the water absorbing
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on surface area and water content of the polyner and

the dryer 25 type and is selected to obtain objective
woaveroszsnt ent. In the present invention, thePCT/JP2005/006570

crosslinked polyner after drying is called the

wat er - absorbing resin. Water content of the

wat er - absorbing resin used in the present invention

is not especially limted, however, it is 30 selected

geﬁﬁ Le Eﬁgv?ggs@ngaiﬁbéhﬁlgﬁhig'Ebngofi@®dCtYp§¥§@rably
roomte ature and powder state with water

60nteAd° 6fandmeetpaéﬁ@|a§bpyl s pred ezelyyrort ghred so that

fur her

CHB308is b0ka0 =i 1 555 By Nk g and A B KPRy TEEe
aeafc@eablmt@oﬁl imié@%s@ecfl}ﬁaleghby Tt i iz anat @ degree of
content not on i mpairs ui cts
BPEdREETAR BT §?§8rﬁﬁﬁgslﬁupg n@fongﬁég /%S
wat er - absor bi ng resin |np055|ble and may | ose contro

to 5 specific particle size distribution. Water
cont ert’)oR cheinwatrensiegorbeng resin is specified as

f t ' t
L A T R
%ehﬂu&$esésna1dﬂyyng1@Bﬂhm@rusad;omar|By$xﬂammmi;anﬂmn1n

be adopted, 10 so that obhgctlve mat r co isdd‘t'
SBEaPABASE RO T A G HERES BEGT R - HoTLST AR fg S0dition
edyeRd PIRSSIME H YidHbmd ) I adregh &ﬁdsﬁlﬂﬁﬁﬂmg agent and
m crowave drying, dehydratlon by azeotrope with_ a

pdivorskrdizios ionghmi el aler ve AR §R-1HRITR 1 aRF F3Angresin
%%5%908Q'%g éhqgeﬁg HrEesEﬁ@nhagg?egggorB@EgeéeéﬁtaBEYthe

mte wat'er - absorbing resin of the
@mQQEMt1mV&mﬂﬁ®mmaob&ﬁq&himwsuheta@beUl&hﬂﬂﬁhabﬁorblng

S . not ially . limted i S
g‘%ﬁ&%ly IE%SBBeFF8gthC(?%%Slt o{n élrrlgr? | nc ué)%salned When
spReeh&ah t k¥ reusagénd,isnesedyin 8piﬂbﬁ_haahonf lweting amount
irreqgul ar, -agglomel ated particul ate, g
St obiBe stimn&ur e4opattPkiag, ?%%%@ef:anl r?%gﬁnaﬁqefsed an

Qilt‘—:]t\é%rl'oz_c%% 1%eré’§’1§t£‘§§le Ry, @r Pk Vah Bd REPRLAEASSy ificrease
preferably used. (9) Pulverizing, classification and

far ciroks 1dhkéngo8enahtyol BRI HBIRSUS CHF icnfasnsyea agent
vater -Absorbi 9. L6510 Y5edni Rnkhe RILIANt: AAMed PN s not

especially limited as long as it dissolves in water or an
aqueous ethylenic unsaturated monomer and includes thiols,
thiolates, secondary alcohols, amines, phosphites,
hypophosphites, etc. Specifically, mercaptoethanol,
mercaptopropanol, dodecyl mercaptan, thioglycols, thiomalic
acid, 3-mercaptopropionic acid, isopropaﬁol, sodium
phosphite, potassiumphosphite, sodiumhypophosphite, formic
acid and their salts are used, and one kind or not less than
2 kinds selected from the group can be used. In view of the
effect, phosphorous compounds, in particular, hypophosphite
salts such as sodium hypophosphite are preferably used.

Using amount of the aqueous chain transfer agent depends
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is adjusted preferably to have specific particle size
to obtain the particul ate water absorbing agent of

woOhespozsent i nvention. 30 Particle diameter 8€TuP®05/006570

wat er - absorbing resin used in the present invention
to obtain the water absorbing agent of the present
invention is usually controlled in small range 25 WO
2005/ 092956 PCT/ JP2005/ 006570 of 180 to 420 pm as

gﬁ%ﬂ@gf%eg?ﬁﬁéghg cgﬂgﬁ’l tPhaEeeabl Yen2@0dt @odOdh PR tion

nore prefera to 380 pm and partlcularlg
pfeaemanmye25@queo@50spm1t:a<n@, ragvever, pastPeb@E Wpths by

nme r,than p S dnat o
P62 Tob RS deranfotaL afatels Do pofSEREEbL a0 B0 3ol 0. 38
BYrifo s ef amabligifg t&md.l%’d))lesmetghh 0 Bub k% densioflg provides
(Speci fied_by JIS K- 3362- 1993% of the wate -agz rbinrgn
haShnCBPSE hali BIAETPRGENEPRTt BSOBS aPHORRE Ohater imner

g%ggﬁhﬂglﬁgeﬁbe‘?ﬁt tihe M@Sﬁﬁéséﬁﬂe&hkr@ﬁtll%na@ﬂdﬁttﬁﬁb low
be in"the range of preferably 0.40 to 0.90

ahdompréonpreperablyyand 5614 R BEyArFtG -0 P tge other

articles with di t m
BRaber iy Yo 30808y Tergn | RVaAdre | pariTaies, varer
6&teaatebeéabhmd950W@m§1ﬁﬂéﬁmawwygﬁn téed churttrhery andrehus

preferably 98 to 1 O@b arlthn1c st and
B5EGBYPARFBR PO ) IS S PG o R S0ed by

@9@%6@'\7'1%6 pref efRdl ymbAokerO. %Q_{ute@u% 5Goltfon before
preferably 0.20 to 0.45 and partlcularlxggreferab
@o:l@mtem@azn@onmm separensizbldy Hee BAPGSIYdPoweaT 1 zation.

c%]dé’m%dc | YERL sieS Ry rg%gll‘tcféj89¥eﬁ€ygﬁ_%%dt}@§§§duct1on
suspe

sion p ymer I zat 1 on di'spersion
ﬁ@h%mﬂrazahdomtlmapaaﬂsoubatessﬂaue aha dredurbiphonethod

h [ dj ust ed
% Gpﬁfﬁg% c&ﬁogqﬂggﬁg%gglu¥|gnjgglsner|zat|on by

pul verizing and classification after drying, while
controlllng mass nedi an particle size D50 and ratio of
25 par'@i)cPeyiRgvi ng particle di aneter of bel ow 150 pm

bei ng@ mut el & s Coad r adibataey, asskdiwsd adpyst itge t 0above

speci particle size. For exanple, in the
@dalumermmattl@nsrp@*chw@ i sheikydratod ded dbte Araagsinked

mecil arﬁllccflrgayb% ﬂ??s%e‘g, f?hecessary, and furtherdried.
Drying is carried out generally at temperature range of 60
to 250°C, preferably 100 to 220°C and more preferably 120
to 200°C as heating medium temperature. Drying time depends
on surface area and water content of the polymer and the dryer
type and is selected to obtain objecfive water content. 1In
the present invention, the crosslinked polymer after drying
is called the water-absorbing resin.

Water content of the water-absorbing resin used in the
present invention is not especially limited, however, it is
selected so as to provide a particle exhibiting fluidity even
at room temperature and powder state with water content of

more preferably 0.2 to 30% by weight, further.preferably 0.3
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| arger than 400 pm and to reduce content of fine
particles 30 with dianeter smaller than 150 pm coarse

woandsiootsss and fine particles may be renoved BeTaB2085/006570

general classifier such as a sieve after the

pul verizing. In that case, the coarse - 26 WO

2005/ 092956 PCT/ JP2005/ 006570 particles to be renoved
have particle dianmeter of preferably 400 pmto 5000

g1 ddyither, $ b
%Egeflg?agywﬁ%%%%%%%%dn%%%p%hﬂfﬁoet her 3hhanoIS, ttohéo Y

friedghtpar TPelhdgyht waber rasmiveadt bottdmel parpaére Hiudedity and

| ust t . h 1| di t :
B PR PeanRanh khre T 5B.Rarss) BLELSF g, gt tne
Q8@ epmabEoud ihemead rc canses piarltd cdres mandlésa@econtrol to
i cl be di . 4
e ELe PARBIETE: 1 BPetb? GF P ABL 9 puiFEa S G Tabitn Oy the

L8 e PUSIHIAINRY PESERSS.s WhLeirtbe fideapsthtcl®s water
renoved are 10 "subjected to particle size enl argenent

poodessedeini bhedvatertdesdopingi rrsinemeEERrach by weight

rreduce | 0ssS,. t ery ' r t hus obtained in
tlﬁ’(?Sprlélseﬁtyln;%\n%nﬁsggﬁkaf?ogjdj@ﬁs 02%5{]’0 have the above
parti @lsea sirdd mande t poefiereall yarheusemtriddsgyeandientibphed,

capacity (CRO).in a 15 physiol ogical saline ol utj.on

58 Shatlah achitr SIS TPy STite L8 PR T DR TRY fopRGY heat
| weh ¢, ha 3216/ dryiBle Reeliekabbyes3ark0df9i849. infrared
further preferably 40 to 65 g/g and particularly

preef drabhg, 45 ¢e0 67 g/ AFy I1he debierPEAGR PR rGRITEPPe with
A " ; e _

SFRGELb Y op P B GO LAY s SLRONSRERE €y R i

salght itempefr adm nensdtaamgt ébweamsnnnerotore dpe wenitlollimiged.

the palynerization conditiqns qr. drying caondition A

vvater-gaﬁf/?é)cﬁ’ b‘?ﬁgtg‘gsi"ﬁa eaf?}_agoes%rgoelcp%s¥e? 8 \/?ar%?eéﬁg BreSent
absariing, agentirsl by itheanovie predtucitivge meehenisi a8 not
capacity of _the water-absorbi n% resin |s aLso r?) uired
oS I o IMdker t RENL 29 @Y o Sbtat hebhe Tl treated

ahsopbi;Ag- agept 11 ddes PEBRERE chly et RV Fed f haearly
centrifuge retention capacity -of not |ower than 32
Frnenixe)l D fietter dairagydment - o0 9fioRe Lpaedi cpagtagulate,
Thoerofulx n—?stplialfc,lﬂucxlee regnye ci@spl‘” Valdid ’ irregularly
assitication and particléeé size control i'n the itém
(B)Lwde zed one obtained by apulverizingprocess is preferably

used.

(9) Pulverizing, classification and particle size
control and absorption capacity '

A water-absorbing resin used in the present invention
isadjustedpreferablytohavespecificparticlesizetoobtain
the particulate water absorbing agent of the present
invention.

Particle diameter of the water-absorbing resin used in
the present invention to obtain the water absorbing agent

of the present invention is usually controlled in small range
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regenerated to larger particles or particul ate
aggregates 27 WD 2005/092956 PCT/ JP2005/ 006570 to

woeoisgezhsas t he wat er - absorbing resin of the prPesaP1005/006570

invention. 1In this case, nmethods described in
US6228930, US5264495, US4950692, US5478879 and
EP844270 can be used, and, thus regenerated

wat er - absor bi ng resin has, substantially porous 5

S HGHUES- 45@%& ofs thesd %m%wo%@t%tl%r 53RO BirB¥erably
resin by th process, contained in

R&et o &hgbnm ngonr@@umf@frabﬂe’ %2@@68& me'md partgcularly

ref I % , : I

SSBrRNFr0 e B b S RSB0 0l e
W IbeemegﬁaﬁrB&@anﬂkﬁboabsoﬂhbdgtbebérDknpt3% by weight,
process mhen used as the water-absor bi resin of
D& tpreddat O hoent itoh velf. F‘Bfig%i’%uﬁ’?eg%éa%f}éao t4fan® PY
¥NYhtr egenerated one and provides higher absorption
speed, thus advantageous in view of perfornmance. A

vvat er B@B@r@ﬂ@ﬂ%s(@%%ﬁ@%@Yeﬁﬂ@r d@d33l@'p]a933 clef the
%rret erbsor %eE Sflupilg%f’éjsé& R4 l \él%rtl ?)t By ob)}:aln the

Passi Fication an%g € 'si Ze con er
Wiatthe r tabeo\mtag absntbof]gcheeqmemﬁalm;@mdrhasdaylg ngted

process (8). 11 f t 20 A
Rt BF- SBSO TS AIEG P LEREP FelehD Fivbrid o fHnghdl fore
BRe RS AAR SNt 64 . @Egﬂﬁﬂ.erQHQbU@bdﬂﬂf&I&%ﬁiﬁ@dﬁameter

one with “specific absorption capacit % obt ai ned by

&dj 48Pnent6 Q;unsgécpmﬁe)p@b%y&%tg 28 a. %erwmbﬁ,n whole

lavad by Eseetggféfeé%i YPE8hk t and further
sdr esin use i the esen i nvention

ha&xipeeéemabﬂpu@&Tneﬂ@ﬁﬁlbﬂ\0apaﬁltyI@QR@ﬁthmdeSEdndard

b h surf e crosslin fo Q

é%ﬂ’ 1P 88 §o gS@aEﬁl? 2 é&ﬁﬁr##%iﬁgﬂﬁaﬁﬁw ii§pcontrolled
@ARA b 1(/CRE) be hef 20 @ s 0. Bacemerossté Akl @rdl 20 to 0.45
further to 60 to 90% Lomerlng of the centrifuge

e ME S dFadivt Predie 158 1adjfule d vy -tAre 30 and

amountp 0f sthe 6198 $d ke NGRS, RaA UL BMAIAbE fmer
and tinme, as appropriate. & surface crossl i nking agent

dsedrpAuche Ry essiersez8phyee X008 IU20HE polymerization, by

%EE% %g¥§y(xg%§§herlzatlon in particulate state and

distribution drying, however, it is generally adjusted,
particularly in an aqueous sélution polymerization, by
pulverizing and classification after drying, while
controlling mass median particle size D50 and ratio of
particles having particle diameter of below 150 um, being
mutually contradictory, and thus adjusting to specific
particle size. For example, in the adjustment to specific
particle size to obtain mass median particle size D50 of not
larger than 400 pm and to reduce content of fine particles
with diameter smaller than 150 um, coarse particles and fine
particles may be removed using a general classifier such as

a sieve after the pulverizing. In that case, the coarse
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invention is not especially |imted, however, for
exanpl e, those exenplified in US6228930, US6071976,

wOsSeRmB0, and the |ike can be used and i ncl BAEIP2008006570

exanpl e, polyhydric alcohols such as nono,
di-,tri-,tetra- or polyethyleneglycol, 5
nmonopr opyl enegl ycol , 1, 3-propanedi ol ,

di propyl enegl ycol , 2,3, 4-trinethyl -1, 3-pentanedi ol ,

0l | | AR referabl
BELY PLOBY! SRl YGRbeq tecth s pol il eBiano prctorabiy
4105- mxehbaﬁ@@i@ airg, mp&ehpx@f@mal@ly 400 um to 2000 pm, further

343565 RUCHRRS EL ) oL on, SR FRTROURIS Sl eine

patyvaiestro ad B@m@@@@%{ﬁdﬁespmhtml@tdl)deeadj dstmarnlnehave
di et hyl enetri am ne, trlet Iene tran1g
pertaet Aylicangert af ﬁéef% Hhﬁ 28nin@ pm and more

§9I5¥8£Q%h.9%‘ﬁ{arfl%% thﬁ?b@f@mndepﬂlﬂﬁ%ﬁ%vve%tdbarse particles

oepoxy~ conpounds such as 15 epi chl orohydri n,
entibf ome hyalrt v 1es methipkeepi enpsedhyairtiiny agee. - The coarse

t f th | I
Can eIt e b PR B A, SOMAUAGE L B cne

Buoxazokidgnercesé . Witylel i eherfine qﬂal«yd:mﬂescaemonadeare
conpounds such as ethyl ene carbonate, etc.

BEb0GERS20" AIRHE 1. HLEOnB AT BAEoF HARR 5o RoPBLoned at

lﬁhgd§0118w§HE3f s Gy 'm %ZSerrEdﬁEEeQb%sOf the present
i'nvention 'S pre era ble to essentially use a

polyvalwateakabhgrbanGngeﬁhéséhgérP@Eéln§¢0é§lFhﬁlﬁﬁesent
ent |.en 0 0 v b
ég &Pn lFOB%é%%% e E r%gpekgﬁdgﬁogéhgggtleﬁé Ofze and

s °pr efe one having carbon
Predeeap 19l thd océntsifmge peeéetabhecabsiciyyaniSiifl) ofn a

t he surfage crosslinkin ent, depends en_co
e e e P Ron AERER 2B lg TR LR ning
i3 EREtH8Nged0t00p80dot O i ihatei3ghy /Basedrenpréfierably
wat er - absor bi ng resin and nore preferabl [ an

th
36 bt 10,8451 6 SIS REFGREADT Dure GSLILH G5l PREFhGLERELY
g}%f%rr%%%n 4% RYBEEY g9g Werh el ceh%r@fﬁﬁf;@rﬁ@dé/nﬂﬁ&dcéﬁaélty”

I'vent nthis c usi ng anount -
2005/1392656t PET1 82 05/ \GOBEY 0SPot 1 e eﬁm@épéndsf AR inner

PG R G P aPBE b7 V1 R RGP aRgs st OB, o £ J0mbyaCe
monomer or by contrplllng the polymerization condltlons or
drying conditions. A water-absorbing resin can be used as
the water absorbing agent as it is and the centrifuge retention
capacity of the water-absorbing resin is also required to
be not lower than 32 g/g to obtain the water absorbing agent
of the present invention having the centrifuge retention

capacity of not lower than 32 g/g.

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

regenerated to larger particles or particulate aggregates
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wei ght based on the water-absorbing resin and nore
preferably in the range of 0. 5 to 10% by weight. A

woydrsgptski ¢ organic 5 sol vent ot her than wat ePCTER2008006570

used. Wien a hydrophilic organic solvent is used,
usi ng anount thereof is preferably in the range of 0O
to 10% by wei ght based on the water-absorbing resin,
nore preferably in the range of 0 to 5%'by wei ght and.

Y B eEcHEEFOIAR Vet D HErl Bg R 8 n @ Fitth3Ye by MBEGRbntion.
10 In surface crosslinking in the present invention

thre thjrefaasm anerhddel deSprapesi Ay BFOR28APPacH#S5264495,
HOEH Yol ”%5%9197”8%79{ L WRUEEe NSl OF - 2, hMQr\gQQa', | 6nd, thus

organi c ‘sdl vent, followed y8 spraying or drop-w se
addjdncaateld wheesehbbbabihg taein e € rsudissamiiirg Iivepomous
and the spraying nethod is nore 15 preferable.

5 "Yi®ze to be sprayed is, asaverage particle

di ametpeitiddbef eallaydie tdied argerchpotbt Ag388s PMBNEhis
nore preferably inthe range of 0.1 to 200 pm M xi ng

SFigafent ceRtdENed &8 tihe we ke hrpk rermiereabscrbipgpresent
r.esj the.cr i nkj an e r
o 15" G Le Db R) S U 0By R ! pf IS prefeppbly
& tond0 & xy nge fgiric eartdo mawsitf preffgrabdysi® ety 3 dyhemight.
itabl e m xi ng equi nt Jincludes, for, exanple, a
q ABEPREFPECH: YoreL A RTUEr B GdiTe 1L B BATS Hagkes Sy when
hiy speetle agitdat-i s P dNireein arVtisdanetent 18ken@ion,
ri bbon type m xer, a screw type mxer, a double-arm 25

IcabRFIC RS BF 63 AP g oR) T kAERGEE SORTRSPAECGY g Provides
rﬂi;gfi{er aabsé%#tibewstapvééed,m X8hs adHBUdZAls anbA Ly of
type Xer,

&t

Lodi ge conti nuous type Lodi ge m xer,
e f okmegatasy.- alfs ovadiany-atessirbigfd eresie wddit tbnsofnilhgged

surf.ac cr.osslinking a | S..p bj .
R it 5ol Pederhg | rpafhriiect SokRlvEre ang,
afl dredtfiing tiedi amdopairedpéeatiire obnimederdfdldr ind xing with
preferably in the range of 100 250C, . more

O BREBFy2PROTRENY & 5 PP I86ned BYSPRS Y LPgPERESSS (8) -
2005/ 092956 PCT/ JP2005/ 006570 heating tine is

preferably in the range of 1 minute to 2 hours. A

sui t ablld lcGvmifinas o sl ng TReRtIRg T enper at ure

o QR I o0 Lk plep U000, S0y
d¢an be wipmswdied by the production methods 1 to 3, one with
specific absorption capacity obtained by adjustment to
specific particle size distribution, followed by further
surface crosslinking. A water-absorbing resin used in the
present invention has the centrifuge retention capacity (CRC)
lowered by such surface crosslinking, for example, to
generally 50 to 95% of the centrifuge retention capacity (CRC)
beforesurfacecrosslinkingandfurtherto60to90%. Lowering
of the centrifuge retention capacity can be adjusted by type
and amount of the crosslinking agent, reaction temperature
and time, as appropriate.

A surface crosslinking agent used in the present
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5 by these processes. (12) Aggloneration A
wat er - absorbing resin used in the present invention

woayosioazgsher be aggl omerated in addition to thecagpes006570

processes. 10 Aggl oneration process includes the

addi tion of aqueous liquid to water-absorbing resin
after surface crosslinking treatnent, then the
heating with nmai ntaining water content of 1 to 10% by

X\ﬁ{.rgﬂﬁloﬁmijs fagd I%%'io If; anQ ?ﬁ§§?ﬁ&¥eﬁheh@¢évékl Ngo Oexample,

Speci particle size of obtained water-absorb
tlessa eéyempbiPibdein ZW&@Z%I&%B@} a%%%?l:%ﬁ@orp%%%ﬂ @d and

ov In th resent inyen a 0
e e
Ql@@hwg%lxmh@éimbnon dief, vwat-er tetran o&tp@hzstmpleme@IWcol
di ssolved with other additives ne Is to

hereprap¥bPRPAGYFeLT n ! én@rqpﬁr%@g ProRyY Heglycol,
§P§ax'ggiﬂswgg b s3ppehenabligo1 Dr opl egso;sy;z@owl&ee lycol,

spraye s average particle diameter, prefer
gmythemarrg?imjfy@rllrt,o 2300tpreand imeielprbf %Tlalbwn@%lol

:‘,e?f‘%}lﬁga’eg .1 to f1 &%@ta’#é%tlolr eat menf, $§hexanedlol

(/lewo onmerating’ ratio
agll—@genaheﬁageatmengtaholby efrei. nt @ipnixyy awteurcntenth as

(speci fied_by, vvel nd in t 180C f
o0y pnoBtyYEhe Gl B Ao rEnRG el LR EoFo IOy Bl Lont
%ﬁhﬁ@too L&dsp&?&?Egkéﬁhyelter%dl%n&ﬁé))/dﬂ\@t@ﬁle@é\ﬂrlamlne,
rther preferably at 2.5 to 6% by weight. Heating

redebhydeoktas TABENGIr can be use e?ﬁaﬁ*‘e}éﬁr%%e}a%tamlner
BRALER0,L RN BLULE L] ber al ure of 30 HEALLAGERL i ne,

ature o matérial) . is preferab
pamgammﬂeéalyamlﬁéc abce; prieflevepdyy i rcompeungisgessth  as

50t nd_heat f o]

3P 13 Fony B B0 6bO08EO AT SBR0GS BOBL oL T REE RaE
t@c? ;hevh8enbieads ngr trerppoatubeehs axm@m@dlmds and the
tenperature of heating nmediumin many cases.

5allPgBPEY c6RPPRNAASA eREABPLLBANABS i ﬁﬁmPQHB‘éFat fpeh as

% g @tl'lﬁg.ngln%e é‘@c 60CHQ1 i@ drtg; Lalxkyeuwe aBdrbonate
00C B hour . ating 5 5 and the addition of

watn@pumlys ‘pechas eédyéanebyalfb@%m etequi PREKtNaY bpyused
gﬁ%?llgﬁcth%le%l mem 10}_rf8%|% B?Bfno% ﬁfﬁ(ﬁé ed Toogﬁff%igntly

or w Irring, as ong as terrpera ure
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 the surface crosslinking agent depends
on compounds used or combination thereof, however, is
preferably in the range of 0.001 to 10% by weight based on
the water-absorbing resin and more preferably in the range
of 0.01 to 5% by weight.

In surface crosslinking in the present invention, water

is preferably used as a solvent. In this case, using amount
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or water content can be controlled, but heating
W thout stirring is preferable. A nore preferable

wortdsmd29se heating 10 of the water-absorbing reerarP2005/006570

added with water, and the like by heaping up of 1 to
100 cm nore preferably 5 to 80 cmand particularly
preferably 10 to 70 cm A hardened water-absorbing
resin can be obtained by heating and the particul ate

et el abaehbhAg JrfshPe @t neld akRed;der Mbsorbing resin
subsequent “crushing and classification. As

aggidonbraeivay, efai preferdolhel st xde HaW-sgto 20% by

Steri%ﬂg ]&g%(é&]%nfﬂ{é %a%re(f—%fog%?[ﬂ\%g%eéir}? EHgiMéﬂ referably
é&lln er type nixer, a double [T conical nlxgr, a
hingbhs peathagift at bovo t0fpeynvaeghta \A $Slyapreghiildier prganic

ri bbon type mxer, a screw 20 type m xe a doubl e-arm .,
@ﬁéﬁ&@?,o§h€Fa§ﬁ@ng93§§ Eﬁ@é@?r?séﬁ'ro@Q?Poﬁ #VHEOPRQElC
Wi ABodbEnt | PWUIHRE WkX8E, afotbt bild Z&sf isapbatehably

type Lodige m xer, a continuous type Lodige m xer, .
éncthepagetof Pet addédy veipbt ased apserdragerespaorbing

. : . hed at.i _
D
aftritiear @lriedlexabdgueoushpolnameres of IndrogdH dysaletight .

tc. Content of th diti N ' th f .
0. 001 0885709 KEPGRL PRI Ho R P AT GAveR pTs) the

Addifeiram 1efmac Kbk 8igrReniadenioda Sure oy ¢ 634 Bl gk Wed efent
absorbi ng agent of the present inventiagn, a chelatin% b
y

dgematernapar oF cal Rrdrepbl i ARIRN L B B0 WE™005,,09 205
%g?aéﬁ%f%o%90@%%-&%@05&&1&&9I drand, sakt3suthenedfs the
can be for mul at ed. f the

The production nethod 3 o '
pragsaiabisodnimiconyeshn  @and | thearspiayimgremhbbofiorls more
crosslinki ng pol i zati.on of eo ' -
R B RTE o b el aB s i e
atiistheard/,opre@ktrabliet rofhe asarmge P CofpboedG,un anthrore

presence of .a crosslinkin ent, followed by
aefsERey ta sﬁ%’é?cirﬁn@epéﬂ% '%gﬂe & zzg’odi”é‘i-ri bution and

furt h@[iﬁ@fgfbé@@iﬁlﬁ&%t sbigaki £&d oh rfihus PP @ivaedr-absorbing
wat er - absorbing " resin particles with specific

aissdmpt ithe capaeilipkinpergpnt 1and e teteloqt ithg ByerePhalic
%Qt%%%i%rsloﬂgfe?ﬁl X@ﬁkéf&k&ﬂl?roné’%ﬂﬁ strong mixing force

to uniformly and surely mix them. Suitable mixing equipment
includes, for example, a cylinder type mixer, a double wall
conical mixer, a high speed agitation type mixer, a V-shaped
mixer, a ribbon type mixer, a screw type mixer, a double-arm
kneader, a crushing type kneader, a rotation type mixer, an
air-flow type mixer, a turbulizer, a batch type Lédige mixer,
a continuous type Lodige mixer, etc.
Awater-absorbingresinafter theadditionof the surface
crosslinking agent is preferably subjected toheat treatment.
Heating temperature (temperature of heating medium or
temperature of material) is preferably in the range of 100

to 250°C, more preferably in the range of 150 to 250°C and

- 30 -



10

15

20

25

30

or after surface crosslinking. By the addition effect
of the chelating agent, it is possible to inhibit
waaetisma2st a conponent to deteriorate or destPATP2005/006570
crosslinked structure and thus to produce the water
absor bi ng agent superior in deterioration 15
resistance to urine. The chel ating agent used in the
wat er absorbi ng agent of the present invention is

[ | [ [
B S E e pER R LR ) OE ho Pl L htnlle o 2 ngprs.
AMﬁdﬁtabﬂRchmbxnntﬂdnneiampﬂéadﬁnhaﬁtjng Heomrrathare and
10, 20 referab | ower. tha further o
k;5*?"3&?‘39‘?(%1 W& hs gépggpswv\gﬂe grr olk‘)c?lulrcaﬁg 4O%ng for 0.1
sl hsutrher gk randu] BBk E s IHARRY B4 ¥n canbe obtained
am nocar boxylic acid with not Iess than 3 carboxyl .

iy oS AR @28 133 her eof . Anpng t hese,

am nocar boxyl ate salts may be those, wherein a part of
the 25 acid groups contained is neutralized or al

aci d grdoupsy@renereutoml i zed. These pol yval ent

car boxyli.c acids ecificallﬁéelnc

di et é%ﬁﬁ%,%ﬁﬁ BEhE&E¢Et gc}a ghe present invention

hd @bbyh@ﬁ@te%tgg@rﬁn@erar@@ﬂﬁ @HHE ta6htho the above processes.
cycl ohexane- 1, 2-di am ne tetraacetic acid,

A LRI et WY Pr30esEHyIAmatisari f @ ogiitaeat ok agepgus 1iquid
& ﬂxfsﬁﬁ Ms%lﬂét; R s&ifﬁaf'&é‘Srbsgﬁéﬁgﬁhb%&%t%ent,

ene lamne tetra propionic acetic
whenJQhe-NEacanQowyhhtmgdntaqmnmq(waﬂﬁnjcomxantvﬁf 1 to 10%
2005/.092956 2005/£ 006570 .
R SR BRE, e Earbbeg et ROELRoREY e AGTRSHIALF R aReRd Fio
pettedcleal $5z4 hedS:EOf obahkﬁédnewaaéﬁchaﬂebabmgl t$esin by
annnnlun1salts or anine salts. nay he used al one

DLy oiha md &#%?Slftlv/&?fo]roqrﬂ‘i‘eéq " t hese,

d'ethM{Qﬂ@;?kégbﬁ% 5n98ﬂ£§@ﬁeté§gf6mé&atlng is preferably
triethyl enetetram ne hexaacetic aci d, N- hydr oxyet hyl

mm@m|bazman@etthpéc§t>rcs%mlra%d9%aﬁmog> Wi lebfadgigdion
@%&t@&%fxe%ﬁ*a'q%eo%' 91 APYDE 1 9F &Oéd nﬂbt 8ra% i ves

I'n particula am no polyva ent car oxy I C aci
¢QmpanennﬁItoaﬁmgwaéeakbpsorblﬁgaﬂﬂﬂmn1@nﬁO pamdesthyular,
based, on,100 we arts of

AR o s PSRRI  cCGRERT Sififyto be sprayed
s efes ablaradd QR0 iidl el dMeingitie Marre felhd 14siing taRDUAhge

gg%{]}%opggospgyand:more preferably in the range of 0.1 to
200 ym. Heat treatment isperformed, inview of agglomerating
ratioor agglomerating strength, bymaintaining water content
(specified by weight loss in drying at 180°C for 3 hours)
of the water-absorbing resin, at 1 to 10% by weight, more
preferably at 2 to 8% by weight and further preferably at
2.5 to 6% by weight. Heatihg medium such as hot air can be
used in heating and heating temperature (temperature of
heating medium or temperature of material) is preferably in

the range of 40 to 120°C, more preferably in the range of
50 to 100°C and heating time is preferably in the range of
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wei ght is not only uneconom cal 'due to failure to get
enough effect relative to using anount but al so poses

wa 2p5mo29s of 15 reduci ng absorption capacity. pPONJPIves/006570
ot her hand, the using anount |ess than 0.00001 part
by wei ght does not provide sufficient addition
effect. In the case of the addition of the chel ating
agent during polynerization, the chelating agent may

e ou I b

TORERETE 1817 e e S l%??%ér%% Y
témﬁéfammﬂétoﬁfhpatyngrmzd&umn;n amny Qﬁgeie dddaditaple

the gel-|ike cro e

GRS AR g R P SR B TR S g At i ng Time
agenb cdidd 0919 f asaoaressd m@mg,oxsauri aoel hour Heating
crosslinking may 25 be perfornmed using a sol ution

aodt Bhai AgdLheoBuPfavates: Byl PRkiGE AgehtCHdduy g rame
t%&l ﬁgﬁlx@téf]%yagg taraFHrécE'@ipmeﬂlE‘ t e fasey ehyaddidrried

ating age ter “surface crosslinking, it
aay,matadﬂeﬂrrnnghewmaﬂsnﬂabs@rbnng,ﬁﬁslﬁngémxﬁﬂmperature

crosslinkin rther in the, ca f I

GBohEr At Bitocits BT PROCABBUECT ¢ By ToHC heh gy tibut
disseh Mg s prihetrhBlehel Aol pgentrabyebestdprdyedieating
foll owed by heating, while nalntalnln wat er cont ent

gf ’q_he@ o7 % tRP lqjmg rgs1n33ddegh Wi/ gand the like
[0Ga7 g dngkavsretorbbeycase 6b d
%89$$189?ﬁ2955g?§$2ﬁgﬁ ?6 %egggsafy, ¥he o s

panpecaﬁaréynaprbéemabﬂﬁe A&dng&mot7q npamr tHe hardened
ects, of the chelatin nt, I
Wﬁ%@@ aBESEFFBgdrFﬁlggggowe% A eSS aﬂ{?éfﬁhd the

ratlng process
pd2Zricthete Ch@tét+ﬂnsaghnmglsrésmnnnaan b@ t hetained by

production net hod Bo ver may al so be used to
?H@sﬁﬁﬂépta5§8§sﬁﬁ§ RE aéﬁﬁgﬁﬁéal f*t he production

met hogs1 ,aRd otiae 2RF QUG ARMERihad o ﬂ@ecq,14ﬁh&é1emav1ng
additives 'I'n the present invention, the foIIownE% Q
stmpogewtsingrigecerain Prafesable) Weiyrkinte Gigdder type

S%&% of, 85%%§é incgbnlé%?(yfkg' a%!%l%h”%p@éﬁté§i§§tlon

|nc adi conposite ated oxidés) may be
agpedmagemn, narVeﬂm@m@nﬁmem addiifdbhemn typeomiper, a screw

%@%leaylggr?genééulg eV\QJICII(% ﬁ/eaardeoru,s flé'}%ts'hql?ﬁ; ‘E@Bebﬁneader,
a rotation type mixer, an air-flow type mixer, a turbulizer,
_a batch type Lddige mixer, a continuous type Lodige mixer,
etc.

Water tobe added to the water-absorbing resinmaycontain
other additives such as chelating agents described later,
componentsmade fromplants, antimicrobials, aqueouspolymers,
inorganicsalts, etc. Contentof theadditivesis inthe range

of 0.001 to 50% by weight in an aqueous solution.
(13) Addition of a chelating agent

To the particulate water absorbing agent of the present

invention, a chelating agent, in particular, a polyvalent
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added to the water-absorbing resin of the present
i nvention. The addition nmethods include, in the case

woOheads/ise addi ti ves are sol utions, an enbodi meQT/JPI05/006570

add as a solution, as a water dispersion or as it is;
while in the case that the additives 20 are powders,
non-soluble in water, an enbodinent to add as a water
di spersion or as it is; and in the case that the

899$$%¥§§c Qéfd8§¢&bg§1£§ YRS BEo £t BEn SBEErEPREULPBAL S

as in the case the solutions. Using anmount of _
t heseTlid) prodd O} iandn¢B)odt her £ deleh tpvesenRsinfegenigen, in

on_objectives_ or _functi t v L Se
RREBTPTEaRs Thet rbaee PronztEr BEEng g Ry S gpiom of
a0 pagtsouby yeigbiobasefl cm 10hpardsatyd wenghtmef with
the wat er-absorbing _resin, preferabl 0.981 to .5 . .
parTREByraLi 3R amav s t3ferd Pdr S5 SothEE PG 33S main

B@ﬁ%én@ﬂt@?ﬁgpﬁheFE%S%%kﬁgoﬁﬁpﬁﬁgséﬁfﬁkﬁ@gb._ﬂtQ-f&KMowed
part by weight usually does not provide sufficient,

bff edf uskmaddi ticosalecidict Pt ivHid elitare disthgihiHpiat and
ve 10 part b [-ght, . tef.f hi :
Pt natas e Dbt o b bo B SHsSHh) Res oyt ting
QHB%ﬁtpawtiﬁw?iéw%g?Ispﬂaﬂﬁﬂ@ aebsalrpaiphi oapacity, wherein
er f or mance. nponent s, made from plants, A wat er
BeGTis g e nBEBE JhE TS S eI R Cant DS aduetPTe
W-tdEconpapents dvasles Fipmmy anky tie Bl@iarewné££&ct of the
descri bed above to fulfill ‘deodorization effect. The

chapahénosarade ¥t bAPpEaibdele hikkyarhl PRI eqmppnent
kgvggﬁégﬂ?r§£8 BFe&§5@PF¥ta% éggfinﬁgﬁ g@f@@Hﬂge and thus
sel ecte rom pol yphenol, rfavone, derivatives
tﬁqmmfuc@nme: abfterrdsdrbirsy dgenhenpeproframadéeer haration
the.c onent made of plant is at |east one 10 kind
§§Fé§£ggcﬁr fh PanAPn, tannic acid, stachyurus praecox,

gal | @hegahtigtashlagdhaniseddnt ahel rgtelteabsapbhegtsgent
made fromplants to  be used in the present inv?P%ion .
ocking

PACHIRIBL SFEP ekl ol OTHEREHES T HP B OISR RS9
%ﬁﬁhltiyaor @H@%@éﬁingohﬁﬂﬁ_iﬁpdfo%?@%géﬁ;cﬁém, ngg&cibically,
pl ant Such as rice plant, sasa-banboo, banboo, corn,

wheevith ettabilifdy Robisteadelprdit iouchTasokdies tharnd 0,
%&e%g%a%ggpoﬁggtslgﬁgf f{ﬁgﬂ‘ﬂfyvSsﬂﬁ}t%%rusﬁgekgrably an
aminopolyvalentcarboxylic acid and salts thereof and
particularly preferably aminocarboxylic acid with not less
than 3 carboxyl groups and salts thereof. Among these,
aminocarboxylate salts may be those, wherein a part of the
acid groups contained is neutralized of all acid groups are
neutralized. Thesepolyvalentcarboxylicacidsspecifically
include diethylenetriamine pentaacetic acid,
triethylenetetramine hexaacetic acid,
cyclohexane-1,2-diamine tetraacetic acid, N-hydroxyethyl
ethylenediamine triacetic acid, ethyleneglycol diethylether
diamine tetraacetic acid, ethylenediamine tetra propionic

acetic acid, N-alkyl-N’-carboxymethyl aspartic acid,
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the present invention includes plant extract

(essential oil), plat itself (plant-ground powder),
woheost92986i due or extract 20 residue as by- pr oBATAB20051006570

producti on processes fromplant processing industry

or foods processing industry, however, not limted

thereto. (B) A polyvalent netal salt A water absorbing

agent of the present invention nmay 25 be added a

RobY¥ahent netakpeak e th}1 RASEA St @hcid H9H¥WMAHARhe metal
netal salt of organic acids in the anount descri bed

abdte therpaproedkpodider efrthdneyadnaalbsmapmbanpupnhaalts
flLuidi t i_st i | ,
%g%rgiglfglog. rf%'eg HLg ]@eb.%%re@ 53813@%9%%%&#@3 ation of

an-ordani ¢ aci d use nd a
frab nbxi ngotde pohyyal enbmoetal thabes adketkehphetigdmine

in WO PCT/ 2004/ JP1355, and t he polyvalent netal salt. of,
BPELRRCSLAE deitbod ko RE DR ek R OB e Gl Bt
@]ah?@@oﬁ aiByef ethyPlendRA0QR! 002956etic acid and salts
PCT/ JP2005/ 006570 not less than 7 in a npolecul e

there@é pskyrasénpredéeapbdglts of fatty acid,
pet T Ohyagh ot o[fOJcMgEJHeClaacci'r% 25088, 169 iguiar, the

cal ci um dlum ni um magnesi um or’ zrnc $a
paybhe psédvadkanecarbbrytdnbenati s ef tmeldr aspgenerally

i ..5_An i id i ng, th | | ent
S P0D0a0F 0 0f BERES SR Y P Askhsih b Vg T ItoRg=E® OF
¢hai fa e rbssshBonG atdyin a6l 4818 Wsdn@sn&ap) eindl peblerably

octylic acid, octynoic acid, decanoic acid, lauric

Qci080 1k tied ghdi BArpak miThe Usding amgPeitco¥ef dl0 parts by
iC 8 4G ¢ | % oSG 88 BaNZCeABugn

b e R G A el s R e

adiféct naphthuvzyacetdiinaeimdundgt but pbsymrses acpgoblem of

such as I th) acrylic acjd 0 f.oni id_ _.
Zedoenee PReSaRitoR et duiE SR BRIt AL, B using
ghupti Neasmhecule 0D INpeart efesality doesudes provide
fatty acids such as caproic acid, octylic 15 acid,

SSEFAGLE N PFI1EdORNEEECLEi"d, | auric acid, nyristic

aci d, tpad theecast dhe U @it A6l f 18lLahbtalthd,adetld QW ring
acid or hydrogenated fatty acid of castor oil, etc.

Portier 1 zpitdpar dity chehay i age daatt pa adeRAGe ¢ koD agueocus
WASALYCRL edopond,y 1N, AsHRLEGHEE Sn&HEEP! St AARRIL by

acrd, octylic acid,
polymerizationoritmaybeaddedinthemidst of polymerization,

or it may be added to the gel-like crosslinked polymer or
the water-absorbing resin obtained. To add the chelating
agent during surface crosslinking, surface crosslinking may
be performed using a solution containing the surface
crosslinking agent added with the chelating agent. Further,
in the case of adding the chelating agent after surface
crosslinking, it may be added to the water-absorbing resin
after crosslinking. Further in the case of performing the
agglomerating process of the above item (12), water dissolved
with the chelating agent may be sprayed, followed by heating,

while maintaining water content at 1 to 10% by weight, as
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20 decanoic acid, lauric acid, nyristic acid, palmtic
acid, stearic acid. Mdst preferably, they are |ong

woheisnorggpe fatty acids having not | ess than RRTORI0ENG6S70

atons in a nolecule, wthout an unsaturated bond in a
nol ecul e such as laulic acid, nyristic acid, palmtic
acid and stearic acid. 25 (C) An inorganic fine
particle A water absorbing agent of the present

ewentived BBYvebe Added ansngE :Pnc]f}'af&dlapcﬁq'eclagdltﬂon,
particular, an_ inorganic fine particle of

ASNnEFes8RYY ng-lis beamoer atg nealnAY 9% i1t hbefrangs mpt impair
ALEL ¢ POLSE ‘Hﬁtﬁ@i&{ﬁa{iﬁ{h%gg%kfé&d %re%ri'l% §1Q téle range

powders to be use sent ention inc

ﬁ@@o&ﬁ@mﬁl&n agetlameaxxitdesy suoteas ifl ithen idieoxi (de The
tit nlun1OX|de etc siljca Aci sili ate suc

; Rogiarr. SRRt A i obEp SestEen tﬁod 3,
Rel/edR200540069781 seepkl il8edete. thEathQr EBB@erhQYI681n
bentonite, etc. They may be used alone or in

obsiined bh the pupdest Hor @abhadsL IMbhpe RYRBction method

ilicon dioxide and silica acid (silicate salt) are
nmore preferable and silicon dioxide and silica acid
(silicate 5 salt) with average particle dianeter,

nmeasur b coul ter counter nmet hod, of 0.001 to 200
pn1aréﬁgd bﬁ%@ pﬁQQ%Eﬂﬂ (D) A conposite hydrated
oxi de 1A WAk afrahsor Eln%rﬁﬁ@’mt ehetf®l oSNt (n)N¥eRbbABNt s

may further be added a conposite hydrated OXIde
e@MWIﬁ@lipﬁér R BRdvErlrebmesR s attand AeAruArids,

%) mg?ég%{lgj?ryﬁ% d bbyrathes npis y\ﬁ&l@&so(rmtl eempOSlte

ty a the -water-absorbing resin
bWQanQﬁoz¢@©$bmngfbgewkkabs@mbsmnnoompgnemtamdladdltlon

b e aunetor deadorl 9! LR RELEIIRNCE N ckBhns can be
“her's her9addtivesYsicnCas "a antim crobial> &n
@WEO i ya’eer—watseucblag mganio(f th@@nwemtchaveandon

the like m added arbitrarily, as long as t
\%&tee?d%\b%?% ‘??‘gt £ RCdem e By ﬁFSFn%%{ %ﬁ égﬂlBéveS
ablabgedt 1 80s ( 15) cAbBar kicak! 8 @ dALSTa 8BIathbRy Agentiater
of the present invention ' A particulate water

gﬁéﬁﬁﬁBﬁ@nagén1Sdﬁ:ﬂﬁe %hé%@ﬁﬁlthe case that the additives

are powders, non-soluble in water, an embodiment to add as
awaterdispersionorasitis; andinthecasethat theadditives
are soluble in water, the same embodiments as in the case
of the solutions.

Using amount of these (A) to (D) and (E) other additives
depends on objectives or function to be added, however, is
usually, as the amount of one kind of additive, 0 to 10 parts
by weight based on 100 parts by weight of the water-absorbing
resin, preferably 0.001 to 5 parts by weight and further
preferably 0.002 to 3 parts by weight. The using amount less
than 0.001 part by weight usually does not provide sufficient
effect or additional function, while the using amount over

10 part by weilght may not get effect matching to the added
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i nvention, obtained by the production nethods 1 to 3,
as an exanple, is a novel water absorbing agent

wexbtismordsag novel 25 performance not conventi 8aalP3005/006570

avai l able. That is, the first particul ate water

absorbi ng agent of the present invention is: a
particul ate water absorbing agent conprising a
wat er - absor bi ng resin obtained by crosslinking 30
QHEMH@Vb%3&59niﬁEu?”lHWé@lH@abEdaHBBQﬁﬁﬁpﬁoﬁb@EBEﬁgnée.
acid group and/or a salt thereof as a main conponent,

?n;j t k8) weemponahser brdg Agewt P3abrtsfies the fol | owi ng

a) t - 2 9 5

(3 Bl FbehoEETRral R Shpact Cy™( R L g T omtEon can
phyadakdgivdalh sadnptn ot utnate bérog pidanhe rangsheofamount
not |ower than 32 g/qg;.(b ss nmedi an ,particl.e size
fes67 1BEAnFRIVS héor aﬁ@%él%% b S
E8lhbBneht BaAdeCt £5m bawnig @ Baeked O tEBYderdthafivent ion
150" pm being in the range of 0 to 2% by wei ght; and

cdp pnedieaaddd @i rastaileeeomyO i é?ﬂéﬁ%ﬁﬁdﬁf%@(@@%&%@%{mlr

'gé85g§8v?§§%9939i@?gV%PEQEgElQﬂafcgfkg'ﬁé?bbth§égﬁﬁrther

( ractables for one hour in deterioration
pesfekrbpiedtibit thd domRtnty madieghf . plasecigndt least one

articul ate er absorbing agent af th t
RlDEra T bic Tl b il APOUPa Pt e B0 BPRG TagaR PTasCOx
ganer bei BE1diclacwater- absorbing resin obtained by

crosslinking polynerization of an unsaturated nononer
cont aPhRA§SaRcaERAN IR aREMBPNEN S| PafiRef BT BE2RLS TO

TR FOPERe AL LARS SR P00 P8 SR, Thescase
eéanti fwgeaseatsmloe cHphesayi QRO anddprgue; Gramineae
RO PR, 3 0P L ! Dbt 208,
eb2Q) beungubhatkaer angat ehicBOst eod@@epm (c) ratio
of pa[J:"tolJ:%I g% Iggc\e” ggmgéggg‘ésermgée 3 ro|n|1 %rlatn asn to be used in
thepreéentinventionincludesplantextract(essentialoil),
plat itself (plant—groundgpowdef), plant residue or extract
residue as by-products in production processes from plant
processing industry or foods processing industry, however,
not limited thereto.

(B) A polyvalent metal salt

A water absorbing agent of the present invention may
be added a polyvalent metal salt, in particular, a polyvalent
metal salt of organic acids in the amount described above
to improve powder fluidity and tomaintain the fluidity after
moisture absorption.

A polyvalent metal salt of an organic acid used and a
methods for mixing the polyvalent metal salts are exemplified

inWOPCT/2004/JP1355, andthepolyvalent metal salt of organic

acids used in the present invention, having carbon atoms of
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25 150 pmbeing in the range of 0 to 2% by wei ght; and
(e) increased ratio of extractables by deterioration

weoexpsaessd by the nentioned above formula of 1PCD/JIA2005/006570

times, and extractables for one hour in deterioration
test liquid of 0.1 to 30%by weight. 30 Athird
particul ate water absorbing agent of the present
invention is: a particul ate water absorbi ng agent

GORPIL S NMhadh 7-i8% m¥Pe2008/ D9ZDaEe RN/ BR2Q0H 8R63710salts

wat er - absor bi ng resin obtained by crosslinking o
p8| Satry 26fHorPir areWh3 el o4t el Y¥Bpbherdeht aParhfiaally

A _ . ; .
e
Gapntoofclin, cofmpiandioh fg) two(ay wmemer kfinge.retention

capacity (CRC) in a hysi al ogj cal i |_ut.i
ber ng Ao RETY &Rl b TS R RN 2 g L Radd ©F
BB Aa RRE td Gl L ekb#D1(P5OH Hed N@rignchBenrangeantheef fatty

200 to 400 pm (c) ratio of particles having dianeter |
etidmalisueh EfarraBO HrABE NPT tife d@kye 9FtYRebC2361d,
ight . () t ablgs . 16:ho in e -
DAL clld SHDLIE! 0LED, HpE 10, BOUES ) Totagsig acia,
0ltitm iy bycarightidarmdt c.r5€ o kbsorbedeypuaiad nbenzoic

pressure at 4.8 kPa (AAP4.8 in a _physiol pgical .
B e AL ST, A5 ot PRBUST S PR ST gl g AN ATePoLd
abporthoRgaa@enic ohclile peesent poYembireB i Scids such as
controlled to have (b) mass nedi an particle size (1D§(0)
erlyipetdlaciylas asttoWHarge B cisl 4889 pme 11ke and
%&%ff%fg%%'ﬂé 899#&&@% BHYDERGE ﬂcﬁféﬁﬁﬁbéﬁn&?&d& 38@ more
mand particularly preferably 250 to 350 pmand (c
pakeiferab lyarn¢ bhdss Wiathy atkkdesurchafs saREPEF adilah @sbylic
pm.t.o be.0 tQo 3% [ . _prefara t % b P
B B2t VBB o PSR, P RCL BT Dyt
Baritd, chalsiizecadiigl nehéic saquirdsf ertadni ccarriided tedflow acid

bef or rf i nki [
ga (aggaﬁﬁg¥é£r€§€%§ngégg’o?o%%% %rlginyePg. Further

preferably, they are fatty acids without an unsaturated bond
in a molecule, for example, céproic acid, octylic acid,
decanoic acid, lauric acid, myristic acid, palmitic acid,
stearicacid. Mostpreferably, theyare longchain type fatty
acids having not less than 12 carbon atoms in a molecule,
without an unsaturated bond in amolecule such as laulic acid,
myristic acid, palmitic acid and stearic acid.

(C) An inorganic fine particle

A water absorbing ageht of the present invention may
be added an inorganic fine particle, in particular, an
inorganic fineparticle of non-dissolving inwater tomaintain
the fluidity after moisture absorption. Specific inorganic
powders tobeusedinthepresent inventioninclude, forexample,
metal oxides such as silicon dioxide, titanium oxide, etc.;

silica acid (silicate) such as natural zeolite, synthetic
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pul veri zing, classification and agglonerating after
surface crosslinking. Wien particle size distribution

wO0b2936 t his range, suitable absorption PCT/JP2005/006570

characteristics and high property 30 can not be
obtained in a diaper application. In particular, the
item (b) affects absorption characteristics of the
water absorbing agent in absorbing articles such as a
dEaReteant c 401 WP120054 092956, PCBLIPZROBLIQERTO WS nay
mass medi an particle size Is over 400 pm surface area
perused ta Wwiggltr is cladrisasleion Wi EWoredmess Kdndget Among
ea b n_the water sorhi nt i.n d
?ESSFVkggf§$ﬁ%r%%%¥%d?d%%gfgggﬁggﬁggg%<62Eg8§%Fsgale? are
negeigretfdaidhs anl Hi laigteodsokiqaiahd ©hlibe antikb(silicate
hand, when mass nedi an partic¢cle size is snmaller than
£86 Lhny LSl IR 38 P2 At aREFGRt TTISTIRY s ggcoulter
whieReShRELRRY, ab8 0§ Pi b PN PerdPdm RRWe¥Bkther preferable.
penetration speed of deteriorated conponents by urine
into (Par&i epapndicde hivAgp&gse ogilfgl t aneously, which
may 1% %8%8&65%E8§b9%§¢5'8E@tF%”tﬁ@e§9e9¥n8rfﬂvention may
I ncrease in~frne ~par i ¢Pes also requi res regeneration
andthernoé gudddmabbeposhtei eydodtedsixideucbheninieg zinc
i n continuous productian, fine partigles with s
UERERER SFaFIBF @ﬁﬁnair%jﬂlﬁw FRi A SuBpLops Tluidity
Lrreat-mentb i 68RAE1 tyh Sbrst 8681 f BwddmY fueneliate afer the
make 15 control difficult of ratio of particles with
Hiesmrstapserbisgarpeint PENCNSVEAT WRSPLLANIr ggrHtopbsorbs

Lticl 110 (i e I : i
R R
due tdEQelthkaski ng in absorbing articles, or swollen
20 gel, ,by absarhing body fluid in practi.ca
appl i 8&??&:’"‘@&?” |%r ect9y ot a%lft]\[‘/)\lllmt%r%}%}%l’( gdl aR"eous
Pi1Rmeef, @abdser, afduerganitatinofdarafidliae spar theullake may

owders before swelling, from inside of abﬁorbkng
PEFed 2EPATERFTA¥e TOpt MRS TARUMEREFTBPECTPORY BYCnT
$eat-her bR sRtPradUuetlioh ehnabsorbitadng. articles or
bad effects to work environnment may happen and thus
not preferable. The water absorbing agent of the
present <in ti r1icl i
di stri %St)i%%@ggg@%aascceeh??fa?%seoﬁﬁd %g%n% SF the present
invention

A particulate water absorbing agent of the present
invention, obtained by the production methods 1 to 3, as an
example, is a novel water absorbing agent exhibiting novel
performance not conventionally available.

That is, the first particulate water absorbing agent
of the present invention is:

a particulate water absorbing agent comprising a
water—-absorbing resin obtained by crosslinking
polymerization of an unsaturated monomer containing an acid
group and/or a salt thereof as a main component, and the water

absorbing agent satisfies the following (a) to (d):
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retention capacity (CRC) in a physiological saline
solution 30 of not smaller than 32 g/g, preferably 33

woOaodhgsg, nore preferably 35 to 70 g/ g, furPa&agP2005/006570

preferably 40 to 65 g/g and particularly preferably

45 to 60 g/g. Wien centrifuge 41 WD 2005/092956

PCT/ JP2005/ 006570 retention capacity (CRC) is smaller
than 32 g/g, it requires high quantity of the water
absor bi ng : ec Aesided cabseiPyi oncrapaciity a
of ab %?bi%gﬁgﬁgggﬁgs g%%:thuéﬁ?pr%cticéf$y ﬂot P
pheseohbfecab salvaeesohbsbobibwj rapéntthsf rehgemesefitlower
%nvengéon/ sati sfies the above characteristics and (d)
DRPedéed Yextract abl es by deterioration of generally

0 to 15%hyssveicghitan paetecpeeterablys50®) teit2ibythe range
wei ght, further preferably O to 10% by wei ght, 4
phrfPeurart9OprBferably 0 to 8% by wei ght and 10 nost

pr ef _er(f}?' Yot & @ O¥ubY i Webght v Beg e t1SifNgmAl1 ler than
physi ol ogi cal sal1ne solution containing 0. 05% by
neDghin being- scohbi cangedpfal8 Het éki bravepéghtesand
iquid.in, measurement,  of_ inNc S - e
deter?gba}?%ﬁﬁa?% tﬁﬁﬁra?£§$ggﬁéﬁgtE%E8g$5?%2§§gt%§pyessed
Bbsenbi Rgnagentdbybiiien&ormudausead 015 byl s dscoardight and
acid contained in urine, and %hat t he osnnt%c  quid of

oSOl OTREH Y TR ehb@S ©

?ggr@gtg@%egybwegghg(ioration, as shown by the

ormula, is ~conparative absol ute anmount of

ext r aBtsssions! paick besbalt ¢ natasehgERariorIPyt afithe present
ther% ore & e snmall er value neans 20 | ess

detsrioration. In the present invention, increased

ext r aat aid eisi byl sles emiadreat | ebsonbihe ragrye ofofpirdsis% a
by weight shows stability of .the t er _absor bj s
H@Eﬁf"ﬁgﬁpﬁ £09h0dy* FFHR d s T 3L i nePdnd t%ﬁgg?%%nklng
pbegRBl-izA¥eBhi N dsnsheatrutes mondher e irainge an acid
Itself. When increased 25 extractabl esby d terigr tion
gEosPeandBuE BySankt GREL ST BBy SOMPRD Ay gD the water

gB%%%PH g & ent égﬁﬁéﬁﬁeéx%ﬁé Eb@h@wﬁﬂ%h(éﬁ'Qii@ﬂ ah8 (e):
Insufficirent and sufficient absorption ability cannot
be fukfil lentimiugey peeiortberact FeRRCApPEl | (&R@n ofn 2
BR3P 1 20 ST LA sl Tl AATAY 1n Blle IARASE Bt Tower
than 32 g/g;

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

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

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

Athird particulate water absorbing agent of the present

invention is:

a particulate water absorbing agent comprising a
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deterioration of the present invention is usually 1 to

4 times, preferably 1 to 3 tinmes, nore preferably 1
woao@/br9ses, further 42 WD 2005/092956 PCT/JP2005/006570

PCT/ JP2005/ 006570 preferably 1 to 1.5 tinmes and

particularly preferably 1 to 1. 3 tines. Increased

rati o of extractables by deterioration represents

generation ratio of extractables by deterioration and
thus. r val nean et end@r at ic@shY inkin
%%£ Aﬁ% ncr sed§F§?Po ofégigﬁéggablé%@ ?
;ﬂﬂtﬁt{emzﬁtm iof &heunrsaigeratofd nomemert pﬁ@gaéﬁém an acid
stability o ter absaor age [

I BHLR S B nd ST WAST [ReF eaabop afFy BE, O Yiater
B dastableedy sdet efiesat hontd Bl @wiatg 4 &) Mes(c (f) and
stability of the water absorbi ng agent agai nst body
fdlid such as urine 10 is insufficient and sufficient
absorpiy ong QH}:&EEM geann@t che i Jhul fiddedidyp | cogcperiad a
pract cal application of absorbing ‘substrate.
ﬂﬂxwm:l@@c&sl fserl ihehsotut hordednidot attihenreege A yof dovwer

éﬁ ny not nore than 0.1 to 30% by wei ght, nore
% %1y not nore than 0.2 to 25% by wei ght,

f urt hes) prefemaliannphronteet ibne O(IH obﬁ@@bynmﬂu@ma,nge
partlcularl preferably not nore than 0.4 to 20% by

oei Y %®d4&%s$m;preferably not nmore than 0.5 to 18%

by wepght,. e s ?ékf:%@i@?'k@évf&j dk eferd Bf smaller than
deterloratlon test liquid is over 20 the range,

350 lienbgihgi in| bhy pergedodise E@t%ﬁl%YaW%égQth time
and e actabl SEXL T,

From bh) S0Raris o ShePTar s G o & BRT B £ rPaChy eine
gbiﬁu5bﬂnbeﬂﬁgbhﬁoﬁherrangaeofnoolthe éb%obblwglght, and

bstrate. Att t_.of the level |
over (G RS GG AL RPEORESI5 haioyor Ay (PRE -8 k2a)

sRegidh et d Togonsi dalatno s oafutioed betingn notohdierotisan 21
such "as cost. Wen the item (d) - increased

gXgract abl es by deterioration and/or (e) increased

rati vogva%éSfr @LE)ts%p:lkﬁﬁgbﬁge%%t & il ithe e OMBFertthion is
upper limt range, maintaining- -30 becones dlfflcult of

bodyrbllied suchams (b) neaabsoedean bparseleenigel (Do of
L il
400 um, more preferably 225 to 380 pm and particularly
preferably 250 to 350 um and (c) ratio of particles with
diameter of smaller than 150 um to be 0 to 3% by weight,
preferably 0 to 2% by weight and more preferably 0 to 1% by
weight. Particle size adjustment is preferably carried out
before surface crosslinking, however, it may be adjusted by
pulverizing, classification and agglomérating after surface
crosslinking. Whenparticle size distributionisout of this
range, suitable absorption characteristics and high property
can not be obtained in a diaper application. In particular,
the item (b) affects absorption characteristics of the water

absorbing agent in absorbing articles such as a diaper and
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43 WO 2005/ 092956 PCT/ JP2005/ 006570 i ncreased rewet
anount in application such as a diaper. Mbreover,

woewewisioezpsgel wi th destructed crosslinked strucPdrgrP2005006570

converted to an aqueous polymer, which may cause

| eak-out of a fluidized polynmer to surface of
absorbing articles such 5 as a diaper. Therefore, it
may i ncur increased unconfortable feeling to persons

{hEh! REs ABRRIDING24LialL3 13801 § oMl 4Q GGT BBkeachsarea
escribed above, "particle size distribution
perr ghatewetl ghitn drse sttt eagacac Bl s tRAe erf¢r@¢lonarea

gg?weég {:]tqgrv?g‘tc?% gba%(!):&)l%(% Eﬁégté'rpccta%@ &1 3é_, and the like,

erroration, eretore, wat er absorbi'ng agent
whtRefbremisagaediads opqittiion] @exiizel iB50reirst@ddte oabsorb
relatively small level of naot |arger than 40Q p L
SEBRGUR I bOFOHIE AP BA e PR PACE AT BeTpparticle
%@tz%r horahhoneandnkg) 1B80chRASedrrateoapbaeyéraghabl @sight
y

15 deterioration has not been present up to now.
Howsnereaised, t i ishe semrianfe R bion ebiR@i ngorayer,
LAGLE33ed € ﬁéé&tQP'c‘?{té’y 5%1%&% o%r?&d b(_ Lrine into
Prereasedfaty s of °* ext ract abl es by deterioration and
pamrthellki ngredcte t oiberfaséo (5%ubyaweiogistl vand vihiah 4 may
times, the mgter abso%bing agent 20 superior in use

PEEFIRGART PBRGT PRFREUCHLERTTY i Oh Hrtsher REE S350 1Bt 1 e

oht-aiipeds SUSH +HQuIBEET rSRSOS I Nibagert iGaRokepreferable
produced by the above described nethods, however, as _, ,
$hovwkew bf ednpl Evrtheragsehel hroatéaloly Mrtdbdsion, ftine

I 4 Agn ] i 2Doue 1o hBot fR, RieSaNt s out
'%\I%gﬁtcﬁgﬁ,w%?ﬁﬁya%gggﬁmt hat either ~ of (d) = o0
iofc teasederkt capaabt gsobyc it imay geneapte and make

i ncreased,.rat.i o .of t.ract abl es e | orati oR. |
§§’f]it§f)ﬁe&lfaftﬁ5\)§e-[3ero?(ﬁaatilso porigfgéér/gglr%f%%av{%ﬂét 1%1§%ter ot
satalgkire@dhasi malot ameously. In the present invention,

as shown later in 30 a neasurenent .nethod in Exanpl e

swol | 8h<gel(CobFaied oby PRRE Caddi vioh EﬁaTeSe { Ofhgraller
Wal-8l 1&s grbii BY o38enBsi By2Qeiynef _ideﬁlggi 0bRbir0AbEESHtion
ltquid is used based on consideration of 44 WO
20053/1092956 tRCTe D PAogkyiggssy@bsorbing articles, or swollen

gel, by absorbing body fluid in practical application, may
directly contact with skin (gel on skin) of a user, due to
fall off of fine particulate powders before swelling, from
inside of absorbing articles to a surface top sheet.
Furthermore, loss by scattering in production of absorbing
articles or bad effects to work environment may happen and
thus not preferable.

The water absorbing agent of the present invention has
the above particle size distribution and (a) centrifuge
retention capacity (CRC) in a physiological saline solution
of not smaller than 32 g/g, preferably 33 to 75 g/g, more
preferably 35 to 70 g/g, further preferably 40 to 65 g/g and
particularly prefergbly 45 to 60 g/g. When centrifuge
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25 tinmes swelling of a diaper and it was found that
i ncreased extractables by deterioration or increased

woavismnsse extractabl es by deterioration correlParaB08006570

practical use of a diaper and that a water absorbing
agent with specific 5 particle size distribution,
specific absorption capacity and (d) increased
extractabl es by deterioration or (e) increased ratio
Qgtg?ﬂwt:iéﬁt@@a?él@ (GREST § OrAtd 10 PLavhdes ' d)i 88 requires
property diaper, |rrespect|ve of change in urine
bogposiditoity of e wrerd mdbabshing puakt itapecure desired
licatiaon. tio f t.ract
APBBEP eI G Rl hbesro B AE Y e et thus
prauatcafilg ﬁbyspobﬁgraaﬂesallne sol ution at room
tenperature or ogerty thereof %e%gl i bed in £ £
JP- A- 8- 3TE%, @PSRIPLRE 13T he ToPrératitont pEen o0

géﬁ%!ﬂ@% USiSe a%oszéuschaﬁaatéghgﬁﬁcs 15 rkxt ragt ablh@ﬁeased
hour in a physiological saline solutlon

mteacaa@éebumgdag@monatmv@ oér@%walhwgrﬁq 6R® hySwelght
essentla het, ot f y
GRbLAEhYE) Cusbaes DN SARY A Ay SRESERRY o o
wWer gy ,wefjuﬁt’d}eparplieﬁeaaﬂlb/ypﬁeBera)bzﬁ% by &klkg,hw,e.lght and
further nore preferabl 20 1o 15% wei ght , .
BAFt! SR rer Cr SBI Y70 (¢RA898 by WEFORE- 1Skd TR0 2
%hﬁs%a%bxcgﬁséplﬁ%slaam&hbon‘é\a@mmgt 0 actableseibpr of
our is over the upper Iimt range,_extractables is

Exaded rbd cavebi hpRPetdsi P ER 6L oM t\ﬁétte%l%é% Af ppRSurement
ich I f flusi Qfy1$4GHR 13501 9@d that

g%d u%ﬁ%ée %ngs%%%%%%yé l%%bé#?a?gm'ﬁfialnﬁént of the 2

Kdevtelriloess ibhant ﬁ’th]amaﬁyemabgsmrbuns; @@w@t éPIM 9r@ﬁl¢f14scgatls ed
nd_does npt coun erb ance., wi th S

gypﬁr ?FEBF%’S Water aolrrbeldnénaléléﬁgg %Fgl% Esfibtic

beeslsuat (o8 ma@baaaectcexthact ad eBohy fdﬂueru or ancnaased

or (e) increased ratio of extractahl

gatapicEeRlesn LYt ARESFSOTATL AR, 386 Eé’F%l formula, is
Rahd-Galate ey Rlks ot @@%xtﬁeﬁ&t@dlé@ciﬁBJ:@&sed in

for 16 hours in a physiological saline solution is

@etqrgo];@%:.@yl Wi glpmne,45he\1p@fgg@5}:bgzgggller value means

Sgrr{ ,ngﬁ? :{ Q%SC} chl 5 ertq,pé P?]@eﬁis%gxr{%%ftﬁlf\gﬁgcgé?éﬂgased
léﬂﬂnl@lcgiableesxbyadteablresnﬁlon in the range of 0 to 15% by
weight shows stability of the water absorbing agent against
body fluid such as urine and thus the present invention has
features in the value range 1itself. When increased
extractablesbydeteriorationisover 15% byweight, stability
of the water absorbing agent against body fluid such as urine
is insufficient and sufficient absorption ability cannot be
fulfilled in long period practical application of absorbing
substrate.

Similarly, (e) increased ratio of extractables by

deterioration of the present invention isusually 1l to4 times,

preferably 1 to 3 times, more preferably 1 to 2 times, further
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exuded fromthe absorbing substrate in water
absorption, which nmay inhibit liquid diffusion of

weuats/@asbl ood and urine to 5 the absorbi ng suberR1085/006570

Mor eover when deterioration by wurine proceeds, it may

be to such proceedi ng degree as not to maintain

crosslinked structure and thus di sadvant ageous.

Furthernore, (g) Absorbency Agai nst Pressure at 4.8

g?%f%égl 18:KPa) 51 e Pt 091611 saly P eFRILIONT to
kPa (about 10 50 g/cnR, about 0.7 psi) is

pr. 8f i y ri’@tclie@\ﬁ@rd rabRo 2f grgrachpbeepraf dpapryoRation

awer_ _t t

S g o Pt S et e by thar ke dnebsy BE g ion

and noss tpreeses Abéy vadinel neens tiiesrs @6tgtgordheantdhatrine.

value is less, than 21 g/ g, Jiquid, contained in

ABSSERERG ﬁ%thaeﬁte%ﬁ?%ﬁﬁ 53/0#@%@%%%%%&%%““96
agent: by prRSSUERows s HIACLIGAL fUSBe Wdtd@SiH=Md reUbgent
by detailed study on absorption properties that, even

iafgadast mdyaié@uldewrzac@abpéén@y aggt Bhedr APFsRagL( ERtio
L I y efi 0

R Uk i e R

@@thalw@mbho%bﬁhg@gmagbhwt body 18 uicusgthgmlurine

N

teha rah Il A0 St PeralRl p@aﬁ@ﬁ.chV\ﬁ_ﬁﬁﬁl@é{’@ibm Rl @Bgorbing
period absorption state of urine in practical use.

ter- that 25 is, per f or mance of absor bi ng

subst Fﬁ&% Q,ac%fkﬁee I3t gl 'ﬂ%@lr‘ An B@@%‘iﬁ'l%%latli%% +WheNn1iquid
es Or

ext ract hours of- a water absorbi ng agent
Mﬁcpmefhmablmthoh o rienfibEint e@- 1 owp &Pén by fweight, more

e structurelsd tyu e o N r ev
Wesfs aé)b.lyorré?fr orﬁogausea‘mb;os ujr I ﬁé % 'Hcf ‘S%igh% %hrther
FoR Mstalesstr foae thaB okBat(aAAP 4oy Skt , pasrtﬁ.cuﬂldrly

I n increasing tendenc nt of

iedSral %%xﬁ%ﬁlﬁRFﬁg¥§68nt %&l%ﬁ%égka%??ymOSt

'p%éﬁéerablﬁGnoWn?é}@/ 282856 %Cde PZL%/ BY65E] glsAe. When
IS not clear in detail, however, by consideration

@fXﬁﬂiié?tfaéthe& Aar | hovgade dotamo zaivkin teptahiant@rifapver
Uressh !n?;%l ngw Qfgﬁ (%] iy lgﬁgeﬁéf?i@&'l%b Qfegzre%%otl"%tes with

ur i ne, sor Cy ‘agai nst” pressure at 4.
(Waﬂﬁl%&agtmltecs increases. The extractables 1s exuded
from an absorbing substrate and may inhibit liquid diffusion
of blood or urine into the absorbing substrate. Attainment
of the level lower than the lower limit is not restricted,
however, it is specified in consideration of production
conditions such as cost.

When the item (d) - increased extractables by
deterioration and/or (e) increased ratio of extractables by
deterioration are over the upper limit range, maintaining
becomes difficult of body fluid such as urine absorbed by

swollen gel, due to significant destruction of crosslinked

structure of the water absorbing agent, which may incur
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5 have indirect correlation. That is, to get desired
performance of a water absorbing agent after

wdebt@roomsat i on by urine in the absorbi ng subsPcaur2005/006570

based on estimation of deterioration by urine,
performance of a water absorbing agent before
deterioration is required to be set in the above
range. 10 The upper |imt of (g) is not especially

restrdaiedl, r ANeVERoun 8beUt 24010/ 8 iRy hensufds chent aper.
in certain cases in view of cost increase due to
Mqrfq%flﬂmyswralép@m% wgrih goehrifatefecudgglinked structure

: o e
ggsrg;bﬁvleﬂksd% Qgg)gep%rcg;ease i, whiiten 8 %grce;ﬁlegkiggk out

urther satisty extracta
aeft erfloniddined goly@len horsaskEdte atfi @bsbrbxnga:rt’rai:rtms such
b deterioratjon. (16) . her .properties
2 FRPEre WhPePeLBEs! iy AGGHE BT rRsp Doggmiortable
ifReantipre 2o didordd sol bensy &Agedrisingr e66uUEtest ahd9is not
kPa AAPl 9kPa) in a physiological saline solution
rpld §Pa The absor bency agai nst pressure of a

wat er en th | ti
op?sﬁg, Cé’é,&glakf 1o epr@?SDé | ayeat %astt@l@utlon

physi ine “Sol ution under
progssured auride d nayad)s 6ds e2®r|@tp¢fa®rlaal$l ﬁvyndtetlemwratth@nn and

fzjl%}%%ﬁeg){ég é&f eéﬁgfg?{;%%l #glnd%%ehg]?ogg% 19 therefore,

R waukaralys prief ey ab_,iez,hmmthom mta&anmaagég paffieicle size
that value s less than 20 g F@%l effect of the _present

RGO HRsY Trotr e MAleT ISed ! HY Sdppdr NotnilpTogr than
nﬁio egpeahdhbywh LAl 18611 30eHONRY 8 c ARl XY Lt es by

e suf f'I cient in certain cases in view of cost
Mﬂtreera@@atm@rt Gl f fekcuirgreased odaeiponf eghyactables by

Par.ti cl it ia 6 ) L

B S BLTr P300S 60BS T L RS At s o 5} ey o7 1o
cehed atprersebid k idersitiyor(,spéyi f lladtrbylu.ﬂzllﬁgK 3862) iokraased
wat er rb|n ent, of the present,invention
T e DAY ererbir 3t Tan (1 r hbe tBF Bea0¢, gatio of
Q:80-g/tHb 1and o e teirebeaabby 5n8. SOnt 00180y Gath to be 0
Ratio of "(h) particles with diraneter between 150 and

600 LpRt bYé”%@?%raélﬂ ¥ 99 4 $11669% bYewkr byt ahnegdinshagent
LI Al - RAT L h G LS £ 8PE By RINGS B520 Y r98 4t Lo 40836 Pyn Webght-ties

can be_obtaihed. Such the water absorbing agent can be
produced by the above described methods, however, as shown
by Examples, it can be produced by methods other than those
described above. A
In the present invention, it may be enough that either
of (d) increased extractables by deterioration or (e)
increased ratio of extractables by deteriorationis satisfied,
however, it is ©preferable that both are satisfied
simultaneously. In the present invention, as shown later in
a measurement method in Example, swollen gel obtained by the
addition of 1 g of the water absorbing agent in 25 ml of

deterioration test liquid is used based on consideration of
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and further preferably 98 to 100% by weight. (L)
Logarithmc standard deviation (a ) of particle size

wdizetsroossi on is 10 preferably in the range of POTAB200§006570

0.40, nore preferably 0.20 to 0.38 and particularly
preferably 0.20 to 0.36. When particles in this range
are used in a diaper, superior property can be
obtained. (k) Fluidity after noisture absorption

é@ltﬁ%éqgwéﬁﬁ.&ﬂg oft éi%é??arﬁ?%@r‘péggfo@ﬁ@qﬁhgf: ifereased

present invention Is superior in powder handling
ekbractabissi csydudeterhavahgon| owr f | Lneressedt epatio of

noj sture, absorption describ ' :
FPbratEso RS o P et arabest o bat1afes rdiforicay voe
gggﬁ%liﬁ@m &i&k%;t%abﬁra\teirglabsoln'bﬁagpa@éﬁt ablyh Ospecific
0 2 y weight, further prefergbly O to 10% b )
Ré?—”*_@hflﬁr?dZep%%%?’éﬁ@‘éFWnprsé’rergﬂgﬁcyz%s?ﬁp%%/g%z‘faé@i%ﬁ@( and
Phyididye AfdLLxt PRESLHN BsabP AEREF9Bra¥ebn3P0(BY Wk B sed
provi des a problem such as difficulty in production

pataodicdpesxionm aigaib bepoby Qﬁﬂ@ﬁﬁoﬁaﬁﬁQﬂtyrovh@§é a high
fluidi fter i st rpti e s
RFPREREH Bl o RaPEaaEy Buas CRifineqh 623 pBCconponttion
vitis & radodrat Bedi Aser gt i el spedd caft itolme  wWAtreluation of
absorbingéggent of the Bresent invention,is shorter

EKRR2602BLEENDY, CHFRPEFABPY2 1WatBr 5BPSRERHES HRT Hotl Tar

pLebetabhyudtt 858 $RGANES.0A At &z 13Gahsordi h agentoom
W th absorption speed over 60 seconds may not fulfil
sefbprhenreabs PrpPesh Yabheregf iirariikas in Jh-A-8-337726,

orpLng. sub t i ape : '
303e Bo20se e S fustideteyo i 19 PraBbchrorag < U
aebhdhglApplications of the particul ate water
absor i age of _ t he. present, i nyenti on are .nat .
especgéfggﬁcgﬁﬁi&ng,f%om%v U 5t he \ﬁahtyesrlog‘[? G BingSatine
80e0tibs ssedwpteteisdd doimy ayealsor himgpresksatr aheention
and an absorbing article. The absorbing substrate

entio
LR premEinl 1 ¥i7é ORRPS Clopt S0%eRy QS B e terably 0.1
Eé[)éd%%%%ﬁeﬁg‘@&t,%o?@%%@e&%@wlz tdNB 3 BPSRIIYHY further

substrate inm the preSent invention nmeans one fornmed 10
psefigrahé ypr3 itouk 8% natediohdhsbrbrher awuin parderably 0.4

%gqﬁgygydéight,particularlypreferably0.5tx>lm%byweight
and most preferably 0.5 to 8% by weight. When extractables
for 1 hour is over the upper limit range, extractables is
exuded to absorbing substrate in water absorption, which may
inhibit liquiddiffusionof suchasbloodandurinetoabsorbing
substrate. Attainment of the level less than 0.1% by weight
is generally difficult and does not counterbalance with cost.

In the case of a particulate water absorbing agent with
arbitrary level of (d) increased extractables by
deterioration or (e) increased ratio of extractables by
deterioration, that is in the case of the third particulate
water absorbing agent, (f) extractables for 16 hours in a

physiological saline solution is 0.1 to 10% by weight,

- 45 -



10

15

20

25

30

fibers as main conponents. Content of the water
absorbing agent (core concentration) in the absorbing

weubstwzse of the present invention, based onPCOR005/006570

wei ght of the water absorbing agent and hydrophilic
fibers is preferably 20 to 100% bywei ght, 15 nore
preferably 30 to 100% by wei ght and particularly
preferably 40 to 100% by wei ght. Further, an absorbing

&f@kﬁb@% bhe EBe§§n)By'ﬁéﬁ@ﬁtoﬁndlﬁaﬁf‘ﬁc@ﬂ@rpye@ i th 5%
e absorbing substrate of the present invention, a

er flatghthedheni ih i§qever pk?heabi ¥eighhndeatragtyakrs is

sheet t

R

mfayeﬁhhmnlﬁayb@uleﬂodlmm‘qme ;Lofasuadl lagweloPdepadatibne to

of the absarbing substrate_ (absorbi n cor

bhen@PReér NIs SYRA Rty f | §F0§’L?Est 5%%%3{%%%1011 by

‘A@Eﬁé pbserbing pgaMy P afo tsl‘&%hpb%%@:@bdllﬁ‘geﬁtek_:;@@e as not
| owed by sandw ching the absorbi n% core between

tﬁemmmmmqmmmqe@hsarpetﬁﬁamnd us(gheadvpphageous.
e
?Pﬁ?“%ac Sheg?f rr%te%yﬁgaoégﬂ'ﬂegm&g%@a@'ﬂﬁat Yanp

_ : moun elastic part
di. Bf kB4 prin a);ef}slcﬂroeﬁswlesamsetsoﬂef@cmeertve 8 &pes (about
30 and the |ik cessar te a

it
AR B g 2RPEE C(Pe n bﬁrQlf%v{ﬁ%af%{g%tc gwefcq?haél 21 g/9,

ghirkdprardi-aper; hek @Bwa@uthanozzag59p|fafyheapgreferably
Such absorbi ng core has denS|ty of 0.06 49

29@51@@@195@@0%3 IPZ00EA DOBSTER T b P e TGl %%l lower than
2287 &% oﬂgﬁtz&ogﬁgf%gaﬁi‘ hPasic ekl 29 g A1e HRAGCEhat

e f1 ber substrate used
Nale)eemalLea%s e;c’dxatnoZ Jbe/gy clnqphldl dantfd pead igeoiafemabgorbing

puI or on I|n ossl k I

Bis Feger ook Bt B r: BEFEE abPORPLE8, Sl By bPEbsure

flhb@fr,aldﬂlg:)édlomsfd bert atacs fo%rref enabllyy t deyanled useddy on
airlie A wat er. absorbjn gent of esent

@ﬁ@@ﬁpﬁéﬁnlsRﬁﬂ?e¥£&ﬁ%lthﬁgsup§W?8r &ﬁgorgﬁ pincreased

REQREI83 e AL PDSOE DI NGra Bl dh Chbe Ysi) nGLrIcﬁleSased ratlo of

specifically includes, sanitary goods 10 starting fro

@5 apeit ailasePyf detanl agation ke Qfr Bk IFaitd stied, 12" the
SRRl ] SR A ot Lt et uies
EkalGh@W@m&W and “(g) gbsorbency Against Presgure at 4.8
kPa (AAP4.8kPa)” are simultaneously satisfied, performance
of the absorbing substrate is not lowered even in long period
absorption state of urine in practical use. Reason for that
is, performance of absorbing substrate can be maintained in
practical use, when extractables for 16 hours of a water
absorbing agent before destruction is inhibited low, even
if crosslinked structure is destructed in certain level by
deterioration caused by urine.

The absorbency against pressure at 4.8 kPa (AAP 4.8 kPa)

was found in increasing tendency with higher amount of an

internal crosslinking agent, when.absorption.capaeity'is'the
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not limted to these. Common idea is that due to
i nprovenent of a water absorbing agent of the present

wonvesmwese present 15 in an absorbing articl e BOTAB200§006570

obtain an absorbing article wth |ess rewt and
significant dry feeling, it can significantly reduce
| oads of person wearing such goods and nursing
staffs. 20 Exanples The present invention will be

eLiel dat €di spRA fheald Yn qbddy 1 hadirlJawi By EXAGPLESation
and Conparative Exanples, without being Iimted to
piie thel | BBEhgtErGnpineseavar ildustper foemances ofn ainternal

wat er [ agent r : th .

SRS TACE0 RO Tl 20 FPASR AN Iy wing ene
abwatreenalysaghingtrese siswmns tagad . 6f k Pa wWaizr4 siqd )bisk@ms to
agent.  El ectrical equipnent was_al ways used under

BoNGi t 1BALTC6F 190 bRt ¥ He T ReExahin edO aget desired

YRL-ebrARReEbLRTa MESE Oy HbsIValiel @%%%&bh@ﬁeégsekeﬁﬂgraﬁion
absorbing article were used under 30 conditions of

pyCacinadiBoshR-Eserbiny s ARy Pased egsestimation of
[ R ified ' 0
PALLLSHL AL, LAaRPaL T L e A R0UERNS P 0L OO o MY gent

e Was use
plyfeirel det el o sat 1 e 1 s50eqi2D06/192856.n the above range.

PCT/ JP2005/,00657 olution. A water-absaqrhi esin
THE PR AR IgOt HO b REE SPEEC R heY GRS crgowe e
LeSUR n@kgmgwayo&e as@f AREI e Wi iGD JEE ARS QR e MBS VYRS of
on distribution, may be used in a conparison test 5

goeér lpgeeamed Byien ¢ cunddiE Legd tye d Np PESSUCE 1OMor

exanpkg.,f of, tﬁ@’%i%ﬁ EQE&EEcé&a@Q &QtQQCAbsoé'%'n agent,
appropriate, to equilibrium norsture content 2 ?o %@6
by veepghferaboatt o5Pebyhewsghi 3 fpf(d)tihecwed rd akspabiagles

[ 10 .Ce if . R ' [ CRC
L5 Ryl Bk SELE! (MBS RO £ B0, 1900 vy
Agertrioka®i20.9 was uniformy put in a bag (60 nm x

85 nmm nmade of unwoven fabric and imersed in a
physi ol ogi cal saline solution controlled at 252C., The

15 bag1@9nbeh8k N dher el £ ra SRl NGy BaeN MRS 5BKEPbing
out of the saline solution after 30 m nutes and
sgispécddthe present invention

(i) absorbency against pressure at 1.9 kPa (AAP1l.9kPa)
in a physiological saline solution under 1.9 kPa

The absorbency against preséure of a water absorbing
agent of the present invention in a physiological saline
solution under load of 1.9 kPa pressure (under load) 1is
preferably not lower than 20 g/g, more preferably not lower
than 25 g/g, further preferably not lower than 30 g/g and
particularlypreferablynot lowerthan35g/g. Whenthatvalue
is less than 20 g/g, effect of the present invention may not
be fulfilled. The upper limit is not especially limited,
however, about 60 g/g may be sufficient in certain cases in
view of cost increase due to difficulty in production.

(h) Particles with diameter of 150 to 600 um; (1)
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dewatering for 3 mnutes at 250 G (250 x 9.81 nlsect)
using a centrifuge(Mdel H 122 small size centrifuge

wourds/wsKokusan Corporation) and then wei ghed#CTarPmes/006570

wei ght W (g). Weight 20 W (g) of the bag was
measured after simlar operation wthout any water
absor bi ng agent. Centrifuge Retention Capacity (g/09)
was cal cul ated fromweights WL and W2 according to the

L oying; £ og 54CenLti EHge Retention Capacity
%g§g?%ﬁ?%| gﬂ%’}l%régggﬂéﬁ?ght W (g) ) /weight of

wat er Babkodkinsg t yvagetedigided Ly ( B SAISor Behcyohgai nsater
Pressure at 4. 8 kP AAP4. i G .

SRS SEHt Sa e T AL an et Angear Bes denadiuasad to b
pie@ergﬁﬁy gn\éﬁﬁe ?Qh@@rd’f: y. € abievddy /mhaad4@tdesdferably
wire mesh made of stain|ess_steel h size:, - 51
05805/ B9B856/PET/ JI0ES DDe5HD é%reﬁsjg‘}/f{%g ﬁﬁﬁ%o‘g’%%“eter
EE%HQQEtﬁﬂbeﬁﬁdféﬁéfﬁﬁ"fié“g%@ﬁd%aiﬂgp@ﬁttocybb@dsy weight
wth i nner dianeter of 60 nm A piston (cover 8| ate) |,
bhisel drasobat erardiiadstser mareinnefe rapdly 27 tohhP0 B ynmgight
no against the.i A . . .
R R e e ABR U i S P RS il B Yggeri emic
gedAteddodetrhatwaher(cdhs arbipaytiagentsidotdl stweilghit iMB is

(g) of the support cylinder, the er absorhin
agsﬁeraﬁaﬂ%tgﬁﬁ%ﬁw (e20 oA TR I Rae%&r%&?ly 0.20
wei ghtzgt Ry essri Neu vt ey Bbseebaplyagent Wy fersdy awhen
4.8 kPa (about 50/cnR, about 0.7 psi) including the
peirghtclef ittheh 19 rpneecr vaseAsdm 8daBRTY HAIRSEGhproperty

t her ehy ing a set of neasuring apparatus. A
gcraglsggf Pﬁ?g?k\%afh di ameter of 90 nmm and thickness of

5 mm wa$ Filwickicy afaePetaiisdirshalsohpdi anetBdrockifnglsgtio)

mm and a _physi ol ogi cal saline solutiaon contro .
252C \Zi}zagags r 8¢S Ibtl(glgt r?é’esnar{neo§e%§ RESTHE u%%‘ggn@{on s
supkaeerldnopolherghasgllinbt enarAcsbeestatsf dhiteto having
paper with dianmeter of 9 cm(No.2 from Toxo,go hj :
kewsFAULEdty adkepl BedatBRct RRSOEAFEaReIBFCFH e§| %‘%Eer 1n

%E;:ah?)ﬂet.o PEL £ ¥ &l pt detd Bt AR SRR ptaxeess preferably
solution over the wetted filter paper was.renoved. The

sett bighée theas Or Eag3@ppur ardghlasmpraceee baranky 5o 20%
?ﬁétﬁg%%éé}e%ug%ﬁ%& %Sgefgfaﬁigubd %@51§E§°699%éMdH% and
particularly preferably 0 to 5% by weight. Fluidity after
moisture absorption over 30% by weight provides a problem
such as difficulty in production of a diaper owing to poor
powder fiuidity. These fluidity after moisture absorptions
can be attained by using the additives.

(j) Absorption speed with vortex method

Absorption speed of the water absorbing agent of the
present invention is shorter than 60 seconds, preferably 1
to 55 seconds and more preferably 2 to 50 seconds. A water
absorbing agent with absorption speed over 60 seconds may
not fulfill sufficient absorption ability when used in an

absorbing substrate such as a diaper.
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absor bi ng agent under | oad. The liquid | evel was kept
constant by adding the liquid when the |iquid surface

woeemme2dsewer than the upper surface of the fPCTEP2005/006570

paper. The set of the measuring apparatus was |ifted
up after an hour and weight 25 W (g) (the total

wei ght of the support cylinder, the swollen water
absor bi ng agent and the piston) excluding the | oad was
nmeasur ed agai n. The absorbency agai nst pressure (AAP
4. 8 kPa) (g/g) was calculated fromweights WB and W
accor diiiiy Ao eheorbohbowirhgcfer mul a. 30 Absorbency

ol ool CatihR s 95 g B Tadh (gt oy plDbER inbMdent
BEWhEPBREBLA0GMMREN HGeNA T € Glot 63pdbsal bpidyiagai,Nséwever,

gressure at 1.9 kPa (AAP1.9 kPa) in a {1 si ol ogi cal
BPi VRt 2B RS caR 5 ITRECRb ST Héﬁéypéﬁgﬁﬁé}g %rléggar%bsorblng

éﬁ t-3+kPahqnas aBQB@bBﬁ@ byt hgesame operation and
atlon as In the above (b) except that the water

absor Bheg a@g@nrblms suisfravarey ofr dgsedregent nkemtion is

(BRG0P S Q2P ] DR B, 7o

ébé@rb@ﬁ@)suﬂ:ﬁgﬂﬂé hiithe ptapdat drdatitdtdrone 4 bs gneafidrmed

percent age by weight of particles Iess than 50
HeaRet BRS DRAEGH 5 BRLPA R RYRAP 1AL IETY; lla Eophlllc

%h%%?s 43 Gk s stdhsatd s Usiddgh tn® %Ea@ﬂérﬁa§é§V§§sorblng
having nmesh opening size of 850 Em 710 pm_ 600

aoenpnr{ CARS qeMCeIGE o2 12n thy 59rbw91@@o%ﬁ¢én ofsthe
tage I

S AR LTE oL O 55 150 5

peeaeniraiesd FPopiti Bachipars |1slpe:$ﬁ ezmhier 20 pdeOt0§scb§2@e oght,

S Q0L 6P oEDI L1 Y opePsty ERtie! @l Barcicurary
%@b%%@qgf a® teRg9oREdyarepahti.cl e size (D50)
tgea;éhgg%%ﬁgtgggﬁéﬁaigﬁx;%&%ggle o%tﬂma%i%g%%%niggeg%lon
is one equipped with the absorbing substrate of the present
invention, a surface sheet with liquid permeability and a
back sheet with liquid non-permeability.

A method for production of absorbing articles of the
present inventionmaybe, for example, as follows: Preparation
of the absorbing substrate (absorbing core) by blending or
sandwiching fiber substrates and the water absorbing agent
of the present invention, followed by sandwiching the
absorbing core between the substrate with liquid permeability
(the surface sheet) and the substrate with liquid
non-permeability (the back sheef) and mounting of elastic
parts, diffusion layers, pressure sensitive adhesive tapes,
and the like, if necessary, to fabricate an absorbingarticle,
in particular, a diaper for a child, a diaper for an adult

or a sanitary napkin. Such absorbing core has density of 0.06
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wherein small er value of S~ neans narrower
particle-size 25 distribution. 5~ = 0.5 x In (X2/X1)

woOehesre2936 X1 and X2 are particle dianeters for PERrAP2005/006570

84.1% by weight and R = 15. 9% by wei ght,
respectively) 30 For sieve classification, a water
absor bi ng agent of 10.00 g is charged into each of.
the JI'S standard nesh sieves 53 WD 2005/092956

ggré J?@QP/%CO%%?QomgIEQshb%né[féﬁgaN_Cé HFMEbalsAREeight in

raneter” of 80 mm and sieved, for 5 mnutes usin
Rbeta@DQVpeféléﬁbtsh@ké@ gW@EeI E$&6§1b§¢e§éb§ﬁaﬁg? to be

Jida Se kusho d s
b S e SR AR BB ey b B AP 2B RA I St
aﬁ&f@t@omafe@no&msmrﬁe@ﬁ byal\mul@lsucbﬁsl@@r oryohnefiber,
ol e particles, when sievi is_carried o
SORRABL 4 D o yRE L (e bariat o £haSheq HY WL EiPEEg tC-
bRePePab1MotRePodrdS8setiCaslfitkelieBxt ract abl es
(extractabless in a physiological saline solution for

one haurakend abeoriing) agepstobfthel PrepeBparHi§yni s one
séﬁsﬁé% Et sQ 32 )é)trr aa%tSZ?%l q’.fﬁ_%r{ ﬂpdﬁaol Q% 51 Ol 09 2 absorbing

ut’i or one ours
thetelpafitsehg m@herm@bdxfxﬁakmgrzmmkﬂdes,f@anﬂﬁanwegoods

hour and extractabl es for ours, ec I i .
BoSuL LB BN & SAPST CLLARso (ks T Pir gy clnyEEndrOvEh s
gHth@ﬁflc%ﬁltLgééH}ﬁ:le BdibpedfopH Jh}.l@ arﬂiﬁi‘itb{}ﬁnapkln,
Aphysi ol ogi cal saline solution of 50 reﬁare
)

sef penppakfarpad bﬁ%wm@gttlnﬁascerp@@ﬁeahﬁnﬁ- & 100vAYST,
gLass; f@é&?rtoameggde% IﬂnéerQL Wi SEs WinkR 20 %o lﬂ%ﬁ@bél‘ﬁent
SO 0 un1 I

aqueous tion roxi de unti
wifi bevastér ralregp nhiitniy aggnmroértm¢nqramaﬂt D@N@Dhl@ﬁ Boesent

mm __t etermne titration anou ) .t he :
&Eu%%@gossooqkfﬁr}%ﬁrt&f:&?oﬁ? (it %ydr%%ua rér ao%{bz#f% article
wesh Tbessatdwier Sandt i etignwas chukt h@ry adi:@ium;, it can
dropwise with a 0. 1 nol/L aqueous sol utjion 25 of

Ry GPaCRICoNTd YabPAIGRI T 2H L PRI SRR Y2 5119 iy #gods and
ggkgﬁgbn%ta%fgratlon anount Vbb (m) of hydrochloric

acid for a blank test.
Examples

The present invention will be elucidated specifically
with the following Examples and Comparative Examples, without
being limited to the following Examples.

Various performances of a water absorbing agent were
measured by the following methods. They were evaluated also
by using a water-absorbing resin instead of a water absorbing
agent. Electrical equipment was alwaysusedunder conditions
of 100 V and 60 Hz in Examples. A water-absorbing resin, a
water absorbing agent and an absorbing article were used under
conditions of 25°C+2°C and 50% RH (relative humidity), unless
particularly specified. An aqueous solution of 0.90% by

weight of sodium chloride was used as a physiological saline
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A physi ol ogi cal saline solution of 200 m, prepared
bef orehand, was poured into a 250 ml pol ypropyl ene cup
wWoR005/098386a |id and added with 1.0 g (= m (g)) POT/JR2005/006570
wat er absor bi ng agent obtai ned in Exanples or

Conpar ative Exanples to be described |ater. The

saline solution was stirred wth a - 54 WO

2005/092956 PCT/ JP2005/ 006570 stirrer with length of

d dianeter of 8 nmat 500 50 rpm for one

shour Oor 16 hours to extract extractables. After

stirri n\gaﬁmf—ahm)m @1‘3516 apdra dinres an ABegmTiEsbRnd
was _ fil ere W th av
55 R SrEy Mt b A L, AAPeE Moo TRdR Baglkor
RELOFEE A Dt Qiﬂslt&ﬂﬁﬁﬂljn,, matyobebtiaed anfald¢oraparighusest

obtained filtrate of 20 l(:]re orded as S@%% w?s for
pHue B F AT ermegmn%ﬁrage eﬁ’r%?]%lmé‘?:l fmgrer Lo
%B%l?t @603%189% SN $oledt i, ofs L@ RIAIIKR) 8b @fudlibrium

rate or titration. When thus obtained filtrate
heisessetdmmt @t (A tot Ad pvivwdlidHoumP Bt OFuBYoweadhel of

% lnded F(m) and added with a 0.90%
96%?‘[5%{%%%%’6% %ofu?l on of sodiumchloride to
obtai n 50 of afiltrate for titration.

Subsequently the filtrate for t|t atiaqn _was ed

15 dr 6pWi sESMERTHIE, Pﬁ%feflfﬁ 188ue ﬁ?ascc}ltLYtl o(n&&g 1t a

éﬂggy&%%% Qslln@fhsb@u@ibﬁrl ng with a cylinder- - Lype
rrer wth length of 30 mm and dianeter of'8

untl | Apkrbtor ats advisrniagenti eFal i 6 9 mﬁpl@grw) Py in
E? ?gBus SQl % aé@d&ﬁ dﬁw@ég%'§§brlgh§nd]}mmersed

was fur her added Irn dropwise wth a

mala( phgglamugouslsa@ILMewpbﬂtigmp@@hIr@rlll@da@t d o TRALCK e The
stirring,  unti

to determ n t [
0BY( ﬁP?gaantlﬂ@ Bage‘ﬁﬁgers%?ﬁ?}:%ﬁn%f ﬁy%ljrco% %01??0@12‘2
f@%r agl,:gﬁlmzags%(z%t&nblemt@ﬂ ases\anﬁyudﬁ? ;ahﬁowuh:g]gcted to
ormul a tractabl es (9 + )
‘m@'aé'eﬁlw oy 3 hBIERS \f’g%l ghit (% %'/%)unig{n ]hg\/lr?gf yusing
q%&(%&é Ao &1 hagbakhes 1idy A @eﬁeflabgemldegoﬁg@msan

I's relative weight - -of units havi ng{
Ca:trpomttatoe geodptism neigheld zeddey weidrkdid (getal Wetaht

i%)s‘Lt L% Ftlé?eessagywaﬁ]eeg Qgsa%rt%fqglﬁgfgk p@q?:l(?;n Lherdbut

any water absorbing agent Centrlfuge Retention Capacity
(g/g) was calculated from weights W1l and W2 according to the

following formula.

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

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

in a physiological saline solution
Awater absorbingagent of 0.900 gwas uniformly scattered

on a 400-Mesh wire mesh made of stainless steel (mesh size:
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formulas. - 55 WD 2005/092956 PCT/JP2005/ 006570 Wa
(g0 = Na x 72 x 200/F W (g) = Nb x 94 x 200/F 5

wohersaoress he val ue 72 is weight per 1 nole of &CT/JP2005/006570

repetition wunit in polyacrylic acid, and when a

nmononmer with an acid group other than acrylic acid is
copol yneri zed, the value is altered to average wei ght

of a repetition unit including such anononer . The

yal ue) Ieldedetghtheasotitomlendfface epltd tplastlidc uigport

i n_pol ysodi un | at d it j | d
GPLFERTE ALED LU LaHBTOhF GOV ng ‘S SEPR (§PYEE PLate)
phher Hhevuaeryhismaekd a i19 teQRobyaRI bZzeehaRrcOMEn no gap

potassium lithium and the |like is used instead of
sodiust ashaniangal surtees <hIthe NRpRry ¢elirfgerand can

nol.es. o r of | ' .
RS a AR SRR T AR B8 1Py absorbing
£86hoXy| Al ged:gptr@ﬂ(ghldfz‘e@e Isyp@erdl kel inder afthegfater

tractabl es | filtrate. Each of themi ,
ChLLastabl so 1 8. M LEBL e ERCROL DS 18100 gatusted

&X?FEtV@@)pféégxkﬁé(%akerNBbéﬁabﬁnﬁ AdentNanVWieraip & 4.8
(o is nunmber of total noles of extractables , in a

kPat Zaet_tcm §0femfeRAEd Oad P ABCeHANGdt Ry HeHght of the
%Q%Lgﬁﬂﬁgs ﬁghég @g&?ﬁ: &@Qbh,:tﬁggebyvgghpiéggﬁgxa set

The extrac ss cal cul ated by the fornmul as were
30 med$er eng i gipet Asuext Paglabs ebl Heer onidtheldemedproat 90

afiltrate obtained b tirri i gl qi ;

BIAREE b ER T o OFor BAE S T SRe BT Rt S AL reerer

Eg#ﬁ% %% g%gogsg%&éﬁ&@gp@ipimdini s@&ult\zﬁ@n2665t®92956 at
stirri [ i cal [

851AT Coias GTOURRAR £0 RS BYAP dAToh %61 CP8s HEPRRCE T B2Ce

tBEf' Qﬁ? (gridactablas farsnose hoyilidedebeerohathodiameter

est liquid, increased extractables 5 by
dét Rramr(aioi. nfromct ene &P shdt Kaishaekidattgdt &daspd on the

%%E%%E%rg 'éﬁg glass filter to be entirely wetted, and then

excess solution over the wetted filter paper was removed.

The set of the measuring épparatus was placed on the
wetted filter paper and the liguid was absorbed with the water
absorbingagentunderload. Theliquidlevelwaskeptconstant
by adding the liquid when the liquid surface became lower
than the upper surface of the filter paper. The set of the
measuring apparatus was lifted up after an hour and weight
W4 (g) (the total weight of the support cylinder, the swollen
water absorbing agent and the piston) excluding the load was
measuredagain. The absorbency against pressure (AAP 4.8 kPa)
(g/g) was calculated from weights W3 and W4 according to the

following formula.

Absorbency Against Pressure (g/g)
= (weight W4 (g) — weight W3 (g)) /weight of a water absorbing
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A physi ol ogi cal saline solution prepared beforehand
was added with L-ascorbic acid so as to obtain

wdet@roomsat i on test [iquid of 0.05 % by wei ghPCT/JP2005/006570

Specifically, 0.50 g of L-ascorbic 10 acid was

di ssolved in 999.5 g of a physiological saline

solution to prepare deterioration test |iquid.

Deterioration test liquid of 25 m was poured into a

é;qyy1 olypropylene cup with a lid and added with 1.0
mater absorbi ng agent to formswollen ge

After the cup 15 was sealed with the lid, the smollen

gel or st andi ' S e 3 r

hour s! /_“A?)&or @nﬁgu?%alﬁgg ﬂ#%%%y%?%laog%g? 9 ¥pa)
5@l & Neny Db Lb & DEa Wasa Bt ds@hat tdren ext ract abl es after
deterioration was extracted fromthe hy %l s
stirrThy PHScHRenTolr 298185 i IRFSSS WS i %ﬁgﬁ- % 3) Mhias
%@Qéﬂﬁ'&&b YPe %ta!mr rc%ef‘é%ibﬂ gRAtdh 1 Qi1 301 smeanich the above

I amet er Af'ter extraction by stirring for one
liouexcebe t3at mree wsbkurbee thdS I3 Iewy das g formly Pressed

N
b geéepiotahion test liquid using the sane fornulas

as in (d). To conpare absol ute anount of increased
extractabl es by deterioration, for evaluation of

resi s{gncgyado H1re'd'1§n 'ﬁ&f‘@@éﬁ@ eétdaact abbes byogarlthmlc
deterioration (%b y wel ght) was calculated th

sbahdwdgiemahncm (80) lmet Roseen X7 ® &t 4t t@;ﬁ perticles
eter = extractables for one
SHE" ERRE. 180, ¢ BX, MeLaDtL.

eterroration 57 WO ,
2005/@92ﬁéﬁef(ﬁaﬂ§§imﬁﬁ@065ﬁﬁﬂ:t@@ﬁ | bybjgcted to sieve

ShpEraE gPELPraL 1TiE 20 ThTr R 25 Rs et Bl meshyopening
toraeds bys gater iTr@iign 6wt fin, 55 @X tmac 4t esheBOoOeum, 212
deterioration, f or evaluating sistance to, uri nt f"
bper @a8etmy a6 ¥R é?@réét%%te%ngypﬁﬁ?%PFﬁggt?%nwelg ©

%Q%%Eb§%§)1$@§ Eﬁ%ﬁuiﬁéqgngylHﬂ%m%QbEOWEBQmEQEﬁBEd, while

ncreased ratio of extractables by deterioration 10 =
extradtabbesckotagee Roat €ocbyPagtghly phze were plotted

deterlo&aggggthmlc probability paper. Particle size

corresponding to R = 50% by weight was thus determined as
mass median particle size (D50). Logarithmic standard
deviation (87) is represented by the following formula,
wherein smaller value of 8 means narrower particle-size

distribution.
§¢ = 0.5 x 1ln (X2/X1)
(wherein X1 and X2 are particle diameters for R = 84.1% by

weight and R = 15.9% by weight, respectively)

For sieve classification, a water absorbing agent of

10.00 g is charged into each of the JIS standard mesh sieves
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test liquid/extractables for one hour (% by weight) in
a physiological saline solution (g) Eval uation of

wahewrgprdsen speed (Vortex nmethod) 15 A 0. 90% byTaR20g51006570

aqueous solution of sodiumchloride (physiologica
saline solution) of 1, 000 parts by weight was added
wth 0.02 part by weight of a brilliant blue-FCF, a
food additive, and kept at 30C. The physi ol ogi ca

hTites apE s el o

fgent ninbicke esnnglmglcmtaES@GVplepmlW@thaa]é%?l Mrgek

stirrer engt ane of 8 mMmm to
5&§¥ﬁn§@%&ﬁﬁ)%ﬁ@%ﬁﬂgg %%%6 g;é% %ﬁ%%rptlon speed
(SeCmMESh@dhb@%dﬁ%&&l@@lﬁm’Db@ hemnﬁpmntﬂclewlameter
conpletely cover the stirrer

fem:c,@f A 5 A Gt cab SO B SPRBABRGS LBl D7 oy e g based

el B 0& dalg 1%l d by standard
%wﬁ¥%%€%$? é%é?h%?%%%%‘7£%%? (1596f' Testl%; andar

mm fiot t et e - Ehswk Pt | oresipeed af slgRgrikasoriBentU-S-
resi iption" 30 (h) Fluidity after noisture
EPs r@?}o%§§ B€ wei ght) A water absorbing agent of 2
g was uniformy scattered on the bottom of an

al um num cup with_ dianmeter of 52 nmm and

- wo. .
2005/ wégﬁotpéﬁﬁbé%s/%ﬁ?t Gt of 22 Hi?ﬁsalnodloglcal

ggﬁ\ké Ys Ottt 1 S arbum it ¥o6enikhal 1 @bheurspcubat or
TT OOUS LUCI FER PL-2G from ESPEC Corp.) controlled

beforEhaﬂu apf25@ldnd oD0s P T i I hﬁﬁrd|p¢a§%ﬁ?mgq?
{E gn%%ngSJg{ 5@&%&% céﬂg% rregﬂ%t%%%Qﬂﬁ?@nehour

SOT bi ng S trans to a
éh@nﬂ@rmbbsmvelememmameaﬁetterfearma Socas aexit paQo@b pas for

of mesh o when th re: absorbed

GBS ORI P b SHC A AR Gt O APURT UG B popely) will

pbohdkYrtiBed0 SA, th%l\é@ﬁ:deabmrsbld’aglag@lﬁed shiotH d:nbﬁfer

torn off the cup and transferred to th i.eve ver )

oalétopnyoﬁdﬁiﬂood@ﬁfkd&a$%8HB#bék Ry FF&%éFEﬁ?%&F ne
b | 19, 398t 13 e HetRdVas ri AMadin eb¥t, was

§?E§Eéoﬁé%?§% seconds %S|ng a sieve shaﬁer (11 DA S| EVE

ﬁbIAKEBz iTtPE 168-185,91BERPREXG50a)d a&d%tlwxﬂre@yléﬁ with

of - oeih R EvatiEShs P RLPLRE o BOE0k Lt iy @Pok e SufVEL pH
10, while stirring with a stirrer chip with length of 30 mm,
to determine titration amount Vs (ml) of the aqueous solution
of sodium hydroxide for a blank test. The saline solution
was further added in dropwisewitha 0.1mol/L agueous solution
ofhydrochloricaciduntilpH2.7,whilestirring,todetermine
titration amount Vpp (ml) of hydrochloric acid for a blank
test.

A physiological saline solution of 200 ml, prepared
beforehand, was poured into a 250 ml polypropylene cup with
a 1lid and added with 1.0 g (= m (g)) of a water absorbing
agent obtained in Examples or Comparative Examples to be

described later. The saline solution was stirred with a
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15 wat er absorbi ng agent passed through the sieve were
measured. Fluidity after noisture absorption

wOBbm3ok293g rati o) (% by weight) was cal cul at eBCIbyP100&006570

following formula. The lower fluidity after noisture
absorption neans, the better water absorbing agent in
fluidity after noisture absorption and 20 in powder
handling nature. Fluidity after noisture absorption (%

%}zl%égh&&th(:‘o@h@hﬁ VB {@)hd ViRi O Mted) of Behghht V600 +
)))x 100 25 (i) Deodorization test (evaluation of a

\'z'»étm:rén ?Qs onlsi QT ageit JOWrFF #e DFt ERCHEXEERIERPAGSt.r o ter
ul 0

e
dgentred Wothmasiol ten pggler THRe. By inmed SByUbEb Bashdnkaisha

within 2 hours after excretio The cu c

il ¢ S WG 1D gE T -G8 et o> 9 6cCrRa TD FofEs% 3801,
LenByedinakt en16-hedrs fron1start of |iquid absorption
and 20 adult - 59 WO 2005/092956 PCT/ JP2005/ 006570
panelﬂ§p§ ebapiacddfddsaatrzali A Bif éEecpydsrerfi hg(ml))
Lae SONIEN! 580 2Dodh Fucahoy e LhgetoBndl AR UPttn a
Sch 5 pane 'S recorded scores according to f%e 6
ghadeslofyiché &eliowiswglueval dat cbthadmi bermbreft e filtrate

d
- ABeok BFRG=AgBnt ThAR HOLt SRR AT Tar Y Bhd S gF alohnae 20

2G0T €n8 tOcde al#rﬁﬁﬂlta%feﬂﬁhﬁa&kb@éllrsé@mi@rﬂia& wae ﬁdﬁbrded
1: barely perceivabl e odor Jercei vabl e but
éﬁlBWﬁ%Peaﬁéo@ddQ@‘@“ﬂéé%ﬂ1ﬁ”b%#@bﬁ@é@@@ gaYEoYs solution

%%rﬁo&gllﬁﬁigﬁlgrl}ﬁ@ o éEEQQH RART ofF A fEQEEQEthtratlon

eval uation as an absorb substrate 15 (Rewet
anmouniSsibakeent0 yii hheeélh’ndab9 fier eritoraftiaghwasnadded in

R b i
st gter aterrang ﬁubhe@tce_gdljtmi@r-rw dteistrerToibkdgilength of
VZ\SAOtIQm a%dngg_grggtfegrofp%e ara Il?.n I-(I) tgtc)isegcreq:mr}.%e titration
amount V, (ml) of the aqueous solution of sodium hydroxide.
The filtrate was further added 1n dropwise with a 0.1 mol/L
aqueous solution of hydrochloric acid, while stirring, until
pH 2.7, to determine titration amount Vy (ml) of the aqueous

solution of hydrochloric acid. Extractables (%) 1is

calculated by the following formula.
Extractables (%) = ((Wa + W) /m )x 100

Wherein W, (g) is relative weight of units having an acid
group of extractables in a water absorbing agent and Wy (g)
is relative weight of units having a carboxylate group
neutralized by an alkali metal of extractables in a water
absorbing agent. FEach of them is calculated by the following

formulas.
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20 substrate for evaluation is shown bel ow. A water
absor bi ng agent to be described later of 1 part by

wori@ghw2eand crushed wood pul p of 2 parts by wePgiiPwes/acs70

subjected to dry m xing using a m xer. Thus obtai ned
m xture was spread on a wire screen of 400- Mesh (nesh
size: 38 pm) 25 to forma web with dianeter of 90 mm
The web was pressed under pressure of 196.14 kPa (2
kgf/cn2) for 1 minute to obtain an absorbing
substrate for evaluation with basis weight of 0.05

g/ cnm2Wa SiBsequdntt y12 a« mAddd for eval uation of rewet

anoun r s shown bel ow. The
i g subslt%faxt1 4“@%(59@#

absor bf'n or eval uation was placed on the
bottom of a Petri dish with i nner diameter of 90 mm

made 005/ Q929 CT/JP2005/ 6570 f .
st ai nf¥ §§e§1ne eé(ﬁg ﬁ%d\? Vet bt PEW 191 %’ljr?re EppgLtion

%@lltmihv\@@lgb@@g«ilbhaeqar; abat ghear at indnotest whityued acid
of 30 M used in the_item (f) eval uati on of
IESUSt QibETt bhari AErYkds af:hénlﬁoap@alW@Fltzﬁé the value

n [ ed«t 0
eyl Ao akeds| Sy suton 0ygine
shebtanafoniét t eThrapeluspi hsm@d@ﬁ@emi m@demt N@pezltlon
fra 0.,Roshi. Kai sh .whose

b R B S A RE LR R, 4 EBbbpriate,

am@ént Bemoabeor g syilkst vatia. gﬁdﬁdptdﬂtﬁﬂer atrmrsta@nryand: ac1d
| oad (total 10 weight of the piston and | oad was %gl
ViSt ROBPANBEEL Z6F., 99me %r@*ﬁf%%ﬂéa% AW AEd fRGet ke

SQ 33O R8s UL Yot e aADSANRING RSt Isahe.. the
nonwoven and the filter paper. The filter papers were

made tNa (zodoris meviesr pﬁ@ml@S ethanacplegsivret psErgctables
il ”gtﬁ tr}hﬁégg ?Jnglsﬁ % Tn%leh_»toef me%%réfvg%sﬁ;ggg)late

15 Wei g 0’ ca te rewet anount a
fb(}dﬂpnnbasralﬁie\ﬁdt bgnmunallaﬁ:enne‘liﬂalm mft extigctabW®s in a

y A f | t
) bror M3 h 050 SRS S rbmCBUF DI BR GF oAt | bR LowLAg
treStndliagui d of 30 nl, prepared beforehand by

processing simlarly as above, was poured over the
nonwoven fabric and an absorbing substrate for

eval ugti ofo18nd Was — v,y /1000 x 0.1
Ny (mol) = N1 - Nj

Wherein N; (mol) is number of total moles of extractables
ina filtrate to bemeasured and is calculatedby the following

formula.

N1 (mol) = (Vp — Vpp) /1000 x 0.1

The extractabless calculated by the formulas were
differentiated as extractables for one hour (%) ona filtrate

obtained by stirring a physiological saline solution for one

hour, and extractables for 16 hours (%) ona filtrate obtained
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absorbed under condition of no load and |eft for
standi ng 25 in atnosphere of 37C for 16 hours. The

weebosioozhseh was put in a seal ed pol yet hyl ene bagiro006570

size of 140 nmx 200 nm to prevent noisture from
evaporating during standing. After specified tine,
subsequently, 30 sheets of filter paper with dianeter
of 90nm (No. 2 from Toyo Roshi Kaisha 30 Ltd.), whose

W'%ﬁrﬁmé%aé%%e 2 el bef fehawmdit v&s phaces durs.

e nonwov sorbing substrate. And then, a
piston and a |load (total weight of the piston and | oad

was WD.2005/ 09 : 005/ 7 i
G amot o} "0P SO s b TRFACa o {RA T AP oaner Phg® for
88e houpr Bs8etbiri orat yohhe sabbsbgbi dg isulrsbsatexttmctables

nonwoven  and the filter paper. The fil.ter_ papers re
hadee e BRI b OB enetNIEGHRE  FRITHE pPgss?ﬁgrgﬁ{agygs by

L PUL-eSraiEn B0 sheets 5 of the filter papers (WO
?%?? were then weighed to calculate rewet anount

b
det er Agrtatsiiod.oHewet sahcb@ﬁtsodyatd@ﬁle@r%?@?¢%ﬁe(f@)re£a¥vxﬁmas

- 1 Ref er.e . hyler
STE8I T e P PEDt SV SO ay T B rbar Caf on test
et huh erns ox0SebynidigH)). obpécd fgcaldy, d s¥bywedlascorbic
1,500 g of an aqueo sol ution of.sgdiunm cryl.ate Luts
AabAmgs FRT ST PR - P oo BP Y788 8;91&8?% Toner O
Eenﬁ?_gbé%i 8Btetdo24¥y¥nWekght ) t guirake reaction

I'i qui Thus obtained reaction |iquid was poured ipto
a trapehierhorahgpn 6e5820imm dwplt RS B 929 RRnEed 1nto a

E%bgﬂi O%ﬁ%’ﬁ%ﬁ}%%?eﬁg&%%@h”%ﬁd%ﬁ&'adol’!& hithhe .0 g of

reac nm-deep. The stainless stee
b eyt easal soms eyl dgere wat EpritaswohteBdR ] af Aditefrhghe cup

h3B, Sha Lo i pray 1988 ARt o d RAVELAY 1800 {LhHing

an ‘exhaust” gas outl
and safokspheteobra37pal ¥aer ilBahbamsi.ni tiator. Nitrogen

gas was i ntroduced into__the reaction liquid to purge..
di ssoPFEGToNYEPYFS 1 he/Pi Bbi @5 Wi I%h%%n?]r%%?%g ?ﬁjelne
LEACHEOR |d Uit ceARE LRl Ex 8t 2 305125 aSukseqeestiyration

nitrogen gas continued to be introduced in, an _upper
spacexbfached izt she ndtatest gris byngti ¥ phng HOOPRE hOUTr

%g%g' }ﬁear$§%¥R8ﬂ &i@ﬁEpc§@§nagg§gy$@t§hif¥%r‘with length
of 30 mm and diameter of 8 mm.

After extraction by stirring for one hour, the saline
solution was filtered and pH-titrated by the same method as
in the previous item (d) to determine extractables for one
hour (%) in deterioration test liquid using the same formulas
as in (d). To compare absolute amount of increased
extractables by deterioration, for evaluation of resistance

to urine, increased extractables by deterioration (% by

weight) was calculated by the following formula.

Increased extractables by deterioration (% by weight)

= extractables for one hour (% by weight) in deterioration
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initiators, 5.1 g of a 10% by wei ght aqueous sol ution
of 2,2'-azobis(2-am di nopropane)di hydrochl ori de, 2.5g

woR0@Eh0%4580 by wei ght aqueous sol uti on of sodi BAT/IP2005/006570

persul fate, 0.4 g of a 1% by wei ght aqueous sol ution
of L-ascorbic acid and 2.2 g of a 0.35 % by wei ght
aqueous sol ution of hydrogen peroxide, - 62 WO
2005/092956 PCT/ JP2005/ 006570 and stirred

% td ¥ Wit h 2 rmpanet iferSbhel 8burA8s by weight) in a
po yner zation began in 1 mnute after the addition of
pines ipbbyherl zzaliore isvlukiors, the stainless stee
tray was intermttently inmrersed in a water bath at
12C by 10 mfmmin 5 height fromthe tray bottomto
cont rpd @wmpﬁ&ﬁidxﬁﬁawtabxﬁﬁmﬁdﬁmﬂdaby¥dqnﬁﬂdoration with
tenperature of polynerization of %OC V\ﬁsﬁ%ttaln c
%tmcs@bh@mﬁégrﬁd&m%%a&ﬁ% PT eFEIy -T2t o tance
w%ﬂlﬁa Was A JHHRIS @A i 8rVekerabaiblal PPCettr fdration
mmin height fromthe tray bottomto mature gel and 10
(efivt{ent bOwas necrksulated vt Bheefohyavhrgdiganulfke
pol ymer was crushed by a nmeat chopper (Mdel No. 32
meat chopper from Hiraga Sei sakusho Inc.) equipped
W t h andieabadi ngt boref dkan&tbabbésgbﬁ detespoeation
a wre net of SO-Nbsh mesh o 300 P an dlrled.t
i SR RREL AR e BT OBOS G580 (i Rt BS91E) THUSh T ation
H@EErg?hufgﬁeQBFQCQHEYSE'E@Q Qﬁeahbﬁk| (4 |y angight) in a
Sl eve wire nmeshes with nesh opening sizes of 710
physaﬂ@OQSQabn$@bl@%ta@huti@@gularIy pul veri zed powder
of a water-absorbing resin (a). Centrifuge Retention
Capacity (CRC), mass nedian particle size (D50), and
per cenypgBvhyu2divei ght absopat ol epebdssVohanx18othatt)

in dia f thus, ,obtai ned water-absot.bj S -
(a) afe sﬁ@ ¥ erdite MU &P a%%gpblﬁgé$g%?ﬁ é%%srlde
(Bn{ ) c0bhakaeddniddeofiakliown) ngt 1Ref0er paces Exanplight was
wer e al so eval uat ed S|n1larI%tand resu

t he
addpdaribh 8r82shath PY Wabdlkt 10123 hﬁhifb%?BJ?ikF FCE, a
@Smegdait_@vé\’at &ha W hifng geesi nrha) p@%s 1@@@gﬂ@<ﬁ1 Ss&Yine

wei ght was m xed with 3.9 parts by wel
soihia¢enceHsH) imikivag Bgéﬁ?dcbﬁbggéﬂiﬁ¥nd-bﬁﬁkﬁér?nﬁyadded

VRS Lo TIEE (5 Rheglnd S AL tpe Bt ypling o
BOXt wpR washheatetliatler-type stirrer with length of 40 mm
and diameter of 8 mm, to measure absorption speed (second).
Absorptionspeed(second)istimerequiredforthetestliquid
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

(1996) “Testing method for water absorption speed of super

absorbent resins — Description”
(h) Fluidity after moisture absorption (% by weight)

A water absorbing agent of 2 g was uniformly scattered

on the bottom of an aluminum cup with diameter of 52 mm and
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30 heating nedium tenperature of 210C for 40 m nutes

to obtain a water-absorbing resin (1). - 63 WO
waQoBs/082856 PCT/ JP2005/ 006570 ( Ref erence Exarprarf)s/006570

Pol yet hyl ene gl ycol diacrylate (average added nol e

nunber of ethylene oxide unit: 9) of 4.0 g was

di ssolved in 5,500 g of an aqueous sol ution of sodi um

acrylate having 5 neutralization ratio of 75% by nol e

MOAQITES e GONGANL L3t d;@i‘cklﬁ‘%@ylﬂ\% Gtk i@ trollable

ion Itquid. Subsequently, a reactor fabricated
Jb)cuﬁattzmhl NPIATIAPUSO AUCOFER: wPh-26m fype BaRE{eCorp. )

t I
Sl & B AR A0 FUEPEL DR ARy, ana
I@@@Eb@rbtlaofuhiroglfdraemdmiheteeacnheanno$ysuemm1asopnegemter
di ssol ved oxygen by introducing wth nltrggggfgas, Lth
aipe 0 60 ke I 1t NaS et IGrred &g’u LS grgndgrdrpgeve wi
%eﬁﬁé’&@ LEayi d was ke adaed,mi 68 #e8h %Ipegl of waehO0%he

y wel ght aqueous sol ution of sodi um persul fate and
rdoﬁs’lguné zbd6shyd webgkr ahevusinol aoksl ofas- adksrsrc to

acid, while stlrrl th reac yi
ot ain l koot LAl d8ol S0 ekl HoobBBH diknt
$1Ie5WEl B rof oﬁﬁlmrclupahndntmn:%&m tat thenedleve very
after 15 mnutes fron1ink%i§§io r athﬂ ter
errefubby mebitley AFSEAY AP 3LP6H - fT %I%’%’l‘ AT, VA
Q%QSE%fﬂgggéeﬁtk@ozghéxgigﬁﬁ WS iﬁﬂéﬂhéﬁ%lyVﬁuéﬁbd%ﬁbr 8
I'n crushed State to particles wth dianmeter of 1 to

sevofitie uxringhad i dwaishker gl 104 ﬁéEVEoinwggpgere%&is
W t 5

SPRENSP SRR, e RS oL PE B Herite Mk e@Mbeorping

H@éﬁtiﬁéfu%@mtﬂhﬂ1smﬁvwemmﬁe@ebgha ol (g oF @m@ whdspsiize

wth 25 wire neshes with n| size 7

HAHCTEP SRS SR WA e eh ST o S o FU8 g s Al eat.

@lﬁ@&@fyag§€éblﬂ@lsfﬁﬁéna&§drpﬁh@§ OBI@¢hBﬂgpﬂMdE® ) of% by

a wat er-absorbin esin (b) of _ 100, arts b gg 1
%asghikeWB$MQ3¥Q¥ %6bpﬂst%? T it 3sur faEeOWer
€h0%a} £2kéf GO 3R 1t 1D mRAts bihéebghteﬁfwater
propyl e yco O 03 part by weight of et hyl ene

gbgoobindi ggyntdyh slhedity. 3t partmeyswergmbyprption and

%n4pggggge 5851%%8 nature.

Fluidity after moisture absorption (% by weight)
= (weight W5 (g)/(weight W5 (g) + weight W6 (g)))x 100

(i)Deodorizationtest(evaluationofeawaterabsorbing
agent)

Urine of 50 m, collected from 20 adults, was poured into
a 120 ml polypropylene cup with a lid and added with 2.0 g
of a water absorbing agent to form swollen gel. The urine
usedwas onewithin 2 hours after excretion. Thecupwas capped
and the swollen gel was kept at 37°C. The lid was removed

after 6 hours from start of liquid absorption and 20 adult
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- 64 WD 2005/ 092956 PCT/JP2005/ 006570 2.7 parts by
wei ght of water. The m xture was heated at heati ng
wordisigsenper at ure of 210C for 45 m nutes to BOTAPOS006570
wat er - absorbing resin (2). 5 (Reference Exanple 3)

Pol yet hyl ene gl ycol diacrylate (average added nol e
nunber of ethylene oxide unit: 9) of 2.5 g was

di ssolved in 5,500 g of an aqueous solution of sodium

acrv{ ale; havi N9, + D§ULEShSZRL A OToRakEGeBE %?%B@éﬂﬂ@d% the
annoner concentration: 10 38% by wei ght) fo make .
c@sicdn on aki ahiuk 3Aft @popartdiengop difsslbe vaw -oxjgeh panelist

simlar as i n Reference I i .
oA B e T A A 60t S §r S5riREr o) enf Wb loving
Exanpl el &n andh tdiei dreaet denesydhemwaavpuagedsewtd. Urine

nitrogen gas, while keeping the reaction |.iquid. at
BOhoThe MRAEH] 6]HS<IBb1LP%1Lﬂ‘?(fg’%ﬁaé‘ﬂatshéﬁagr&%&dmﬂlﬁljz@lﬁé and

% bOgpL BEUEHLS aS0bysi @At 0bnSedhtard.
%%?é% f%%egg%ﬁ@ﬁ$ggg of a 19@%y wei ght agueous

sol ut9 omofodlemscorbic acid, while stirring the

reactjon |liquid, resulti im initiation of
pol y rinkz?;\]f?joJ% p%f‘f%%v%%g%téqo% nute. Peak tenperature
of popynpeizaiiraplefbad 8b6lowalsiat bdbned after 17

mnutes frominitiation gf ol ynerization. After 60
ni nut 85 RV NPEF ST BAPOF Og%FynErization, a hydrated

gel -1 kespolypgerqyas taken out, which was in

granul ated state to particles with dianmeter of about

1 to &:nmer¥hethgdgaeédrgel -1i ke polyner was dried

and. 25 pulverized simlarly as in Reference Exanple

2, and sieved wth wire neshes with nesh opening

si zes (9f PadOfprmandelS0alpationobsagn dbpseynlag|substrate

ul veri zed powder_, of wat er - absor.bi ng resit .
GRS R e T
30 10@npakhtSrBynyes @bkt mase Moedvsiliuati 8 wpar psebyred to

wei ght of the surface crosslinking agent having the
o e Fon B S 20 L DBV A6 0 o

] %t : eated at,Aeatkbyg. 65 WO 2005/092956
gh@/§h§6§§?8§6570 negiun1tenperature of 195C for 40
m nut & begDibtwdith,aa method for preparation of an absorbing

substrate for evaluation is shown below.

A water absorbing agent to be described later of 1 part
by weight and crushed wood pulp of 2 parts by weight were
subjectedtx)dryndxingusiﬁgaamixer. Thus obtained mixture
was spread on a wire screen of 400-Mesh (mesh size: 38 um)
to form a web with diameter of 90 mm. The web was pressed
under pressure of 196.14 kPa (2 kgf/cm?) for 1 minute to obtain
an absorbing substrate for evaluation with basis weight of
0.05 g/cm?.

Subsequently, a method for evaluation of rewet 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
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wat er - absorbing resin (3). (Reference Exanple 4) 5

Pol yet hyl ene gl ycol diacrylate (average added nol e
wounism29s6 et hyl ene oxide unit: 9) of 19.6 g ardT/JP2005/006570

di sodi um phosphite pentahydrate of 36.3 g were

di ssolved in 5,500 g of an aqueous solution of sodium

acrylate having neutralization ratio of 75% by nol e

(rmononer concentration: 10 33% by weight) to make

J€ aii‘?fiéésq‘é!t%-el%haf nBHLEBVBE rdbssel weeh axygester of 90
simlarly as in Reference Exanple 2, the reaction

mmﬁj plssc ez ppleiregnt.0 Phberéatabionf tet ek b@iedd of 30 ml
Exa e and t re i t it h.

199 Bgehieghee W e s ik S Uf EF S R ine, was
B0 Pherceacsven thel imprivbweas fthbniadded wsthjgote8 to

g of a 10% by wei ght,k aqueous sol ution of sodipym .
Bereupt bve ARE L0 BIBILS 19PB5 Tt L ects mo oad:

§8J&§é&8éh\9i|(§éL3@S§1%@£§ ACE ) t ¥R est inf EhR drltfer of 90mm

reactron uid, resulting ininitiation of |
(o y ner £ zart i Beyo desrl dovtahal idhut e, wiFssk viskdr at'lif &9) )

of pol yneri zation of t ai
B PO TS CEELer S BE° Dotyan T atron PAPTSr 33 the
@bf‘@{:_@ﬁn@r@l:ﬂbémiﬁ@Ii emdofthepgl gnpiszahi and a hyald atteetal
gel -1i ke pol yner was taken out, i ch, A h
we ARt (F AR RRD \ﬁinldh}fa‘?ﬁr’f@tse? Oggl) SBbtE CiPNEFe %nd9 O
Jage gypa{@éc?%_ngﬁh'elffﬁt@@!@é@ﬁrr wasadri®@rane abiformly the
pul verized simlarly as in Reference Exanple 2, and "
absyedingi subwii rat e $MEsNARYRVABSIN SR Ad lSieFeBaBpr - The
0 m_an 5 L1 ' pu [ ;
e e R T
powd® miofutasnat Bheabd ahsaiyp pésine (1 ofr Pa@erBOvpaetishen

by ., wei gh s.mxed wit .53 parts b ight
gﬁ?ga‘ég b’ﬂ%@?l)i)n ?ngaV\‘f‘acd’g'rﬂ eoire?’ﬁg as%?r%n%\ﬁarrposﬁ F)o%irglgtes'
in Reference Exanple 2. The m xture was heated at

heating - 66 WD 2005/092956 PCT/ JP2005/ 00657
nedi uRPYefparatnFeabtes16€ FoRUSESH(H t'é_s%goﬁggt ai H7a(9)

wat er - absorbing resin (4). (Reference Exanple 5) 5

Pol yet hyl ene gl ycol diacryl ate: (average added nol e
Amethod for evaluation of rewet amount by deterioration

is shown below.
Deteriorationtestliquidofiﬂ)ml,preparaﬂbeforehand
byprocessingsimilarlyasabove,waspouredoverthenonwoven
fabric and an absorbing substrate for evaluation, and was
absorbed under condition of no load and left for standing
in atmosphere of 37°C for 16 hours. The Petri dish was put
in a sealed polyethylene bag with size of 140 mm x 200 mm
to prevent moisture from evaporating during standing.
After specified time, subsequently, 30 sheets of filter
paper with diameter of 90mm (No. 2 from Toyo Roshi Kaisha
Ltd.), whose weight (W9(g)) was measured beforehand, was
placed on the nonwoven and the absorbing substrate. And then,

a piston and a load (total weight of the piston and load was
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nunber of ethylene oxide unit: 9) of 20.0 g and sodi um

phosphinate of 3.3 g were dissolved in 5,500 g of an
weaquBsmamse sol uti on of sodi um acryl ate having PCT/JP2005/006570

neutralization ratio of 70% by nole (nononer

concentration: 30% by weight) to make 10 reaction

liquid. After purging dissolved oxygen simlarly as

in Reference Exanple 2, the reaction liquid was

?1119 9] 184 n 1 e e8¢t 9bmafwdied erience) Bragnker 21884 paper

e reaction system was purged with nitrogen gas,
m|a|set¢<eepsﬁglruff@m@acth@@hsloerml@g sbsoa teghghe nonwoven

react.i o uid was t f 15 9
RS s SaeE o) ik 9ER e bode e bt fhaldL8 860

iewétglpcﬁuﬂil%}byld\ngé’ﬁsﬁ@m Ssobintites .of The 30 sheets

L-ascorhbic ac |rr|n he rea n,li

SEEHA T DL 75 PRl b (00 IS HBFT ARt Er St

el DUt Boueakyt gERsr-abyeeioh. pol ymerization of 82C

was attained atfter 18 mnutes from?20 initiation of

pol yneri zation. After 40 minutes from initiation of

I t I 1
Dor TERVER,hilend BYUSRLEPLORI Lok B YRLY 180, e
dlaneter of about 1 to 4 nm The hydrated gel-1like

po was dried ang pikverized simlarly as in
Referéﬁ@geﬁiﬁﬁﬁlgxégp d sieved with wire neshes

W th pBshPRA9NEAE le@%%l()fdl&%)ylmﬁ@mdaﬂtégagm tz@lded mole
obtain irregul arly pul veri zed omder of

waneer abs or Wgen%smokee}mlthu ) obf df ned gaﬁueﬂsaPl&ed in
Tn’?tsﬁg %b%gf %‘ ”%dél%% (sealLPJJhorle% %’&ﬁnpyaa@y;gﬁe WaSving
Xe t

s by wel 30 a surface
neosshnmkangoagemtl@mﬂbdéédbpmmﬂfﬁ panpmby oehgRrtpation:

I | I h
g%rvg%gqﬂrgcd)y’ggmagﬁd: c%;rotn?/:lb%ulcg t ?1 sobtatlnedﬁ_%actlon

mi ¥huBewhasSpbeat@dimto £7cré/_§0vﬁ.@ﬂ15/l@%2_ﬁ516of 320 mm, width
PCT/ JP2005/ 006570 heating nedi n1te erature o% 195C  th
Pér249 T mbdeighdhedi AV WM R o SEPEPNG SPes ﬁe?S)Wl

¢Ref ?é%ﬁ?oﬁ@ﬂ&h?d%e%& et T ad |d\éle@9<yet‘13@n§tgﬁ.nlegsgsteel

was dissolved in 1,500 g of an aqueous sol ution of
acnyl ves amﬂdel(moimara vefeasnpPrERi ah:30 Zb%abit%utgﬁt fop of

Rt GRS LD, otk Je O 20t Prrosen
gas inlet, an exhaust gas outlet and an inlet of a
polymerization initiator. Nitrogen gas was introduced into
the reaction liquid to purge dissolved oxygen in the liquid,
while controlling the reaction liquid temperature at 30°C.
Subsequently, nitrogen gas continued to be introduced in an
upper space of the reactor, while exhausting from the other
side. The reaction liquid was added with, as polymerization
initiators, 5.1 g of a 10% by weight aqueous solution of
2,2" —azobis (2-amidinopropane)dihydrochloride, 2.5gofal0%
by weight aqueous solution of sodium persulfate, 0.4 g of

a 1% by weight aqueous solution of L-ascorbic acid and 2.2

g of a 0.35% by weight aqueous solution of hydrogen peroxide,
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steel of Reference Exanple 1, with the reaction liquid
being 10 17 mm deep. The stainless steel tray was

weealspd2ssnmi | arly as in Reference Exanple 1 aRrdT/JP2005/006570

imrersed in a water bath at 20C. Nitrogen gas was
introduced into the reaction liquid to purge
di ssol ved oxygen in, the liquid, while controlling
the reaction liquid tenperature at 20C. Subsequently,

N L1 g | Nty-Qeead | 8t aprupper As
%%%cgk %%%Qheggggg?%%ﬂymg Rgigﬁhgusf?ﬁl fromthe other
sollgneFheatieactégm lindi ciwmadet Réfeadaed afldhtian of the

nerlza ion .initiators, 3 % I
BRLYTEE EH L8N i ndE1a8b85S: i Gr@lnfed SV BUNOIINy was
thaﬁm@@’aéﬁtnyemr@ersﬁe@ iaf aaw5%e20beb‘glhvwll drit° GagpyedOsmm in
sol ution of L-ascorbic acid and

of . a %LS%)U- .
DLGHE  dqRBbLB NS AN DOF CAFArSeRoRERBY 8 L GFT Lot ion
§Efn%%5:§9u£@e ELgs 2Nt binBUE gt Wb o @ gPRgRetdie a%tion 8K, 80°C

resulting in initiation of polynerization after about
#agi natéainedol |afgea:nd heat hgubest hd redactidntt gston  of

pﬂ$§§%%§ﬁégggggﬂﬁu§ Ot&gg‘ﬁﬁg %&95 tQStEEQMﬁQF Lic™gooc

i'on réact’ on erature o
ppl yoErg mat ianhefgrb G mas thtet aragdbcatft@n t Bharbunet gsl and
frominitiation of p After 90

teémfat b aHirert oot pgbéﬁéﬁﬁeﬁhygrmaﬁ Sl TR S81ymer
les é]‘:@l&?'b&@rmé@cs chakgl rotiodd N .0BE addad chygbatretirom

O gel-like polymer was cut wWith scissors into squares
Wm:hggu @@gsadmsél@omncs creauHRReSbvaFRed Kiidy dtaing Pore

eI-I 4 e t d of £ a C
TErPRER PEUTS'ah pRAUSECSgLA" [y 2h i O Shptbe ey
BGTz'éJ Pﬂ@@woeﬁawrxaﬂ avitttn hhe c’snarrratnb@ @tﬁm@é@ msnithes.-

Ref er ence anpl e whi |.e ef a %_b i gk
rap 4o §1§8Ilﬂ?€%ﬁl%% k3o |Ufﬁ%§flbona ] §' %Ogﬁ qumll and
¢eBgtantitat @iker maeHeealsi £at nesh JbénmﬁgShEdesgef 710 pm
di scharged fromthe neat cho&ﬁer was | ef t

anfodPfern SEQf ORbRLE FOESHHLAE yhé’ugléﬂer&uzédné%ovﬁﬁ% of a

%%@eQUXbEBEQQBge%%%lth@ﬂ phenol phthd erdcdhglbsl vagacity
poured over the gel. The gel was then dried and

naR@énlmedssmndnanlpaa§lp eRé#é?eﬁEéoExaﬁﬁﬁepe{cﬁﬁﬁage by
SRHEY Yl D IRl e SRt 0B
@btalnb@ W@k@ﬁ%ﬂﬁﬂmﬁMnglrﬁﬂun(Ga are shown in Table 1.
Water-absorbing resins (b) to (1) obtained in the following
Reference Examples were also evaluated similarly and results
of the evaluation are shown in Table 1.

Thus obtained powder of a water-absorbing resin (a) of
100 parts by weight was mixed with 3.9 parts by weight of
a surface crosslinking agent composed of 0.55 part by weight
of propylene glycol, 0.35 part by weight of 1,4-butanediol
and 3 parts by weight of water. The mixture was heated at
heating medium temperature of 210°C for 40 minutes to obtain

a water-absorbing resin (1).
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Thus obt ai ned powder of a water-absorbing resin (f) of
100 parts by weight was m xed with 3.83 parts by

worI@w2936 a surface crosslinking agent conpoBed/Jrio05/006570

0.5 part by weight of propylene glycol, 0.03part by
wei ght of ethylene glycol 15 diglycidyl ether, 0.3
part by weight of 1,3-propanediol and 3 parts by
wei ght of water. The m xture was heated at heati ng

medi u %EHP%B@EUEQaQEl%9§P for 40 minutes to obtain a

wat er - absorbing resin (6). 20 (Reference Exanple 7)
The dPbigethiéerhal gdfyadie diaraybatgel(aVpkadpolagsed mole

obt ai ned_.i n .Ref er ence anpl.e verized. :
SRHPPArof (BT ITTT e T (Rt ar ahoo ey 425 5 g¥p} fEd 1n
BYbUer bZiofg art ertlidoensEm s obdhiednuf iaerylate having
particles than in Reference 25 Exanple 2 and sieved
mpgﬁrmﬂéaﬁégﬁe%awa@iqu TRashY SR NGONOMSESCYRCABET JiiOn
4 150 RN Ot Aidh hd ragtbardy DUy e Zeshp noyeles
gamat r-abé%ﬁ%iﬁ% resin (g). Thus o ?ained owder 6?p%f 2
netetoabSaybi cayt e@biynat gicloing B0digara 8 By wEWgmr aggstypre

ixed with.4.9 arts. b i ght _of : :
EBESPPrRAAG Dchee HohprRa o FishA gl yaffop Jacket
thﬁpt’\:qﬁrwa—_sg}a/gﬁ‘@%,alg&.t&%im@r b1byeweightsufp letddy tbrereaction
yco iglycidyl ether, 3 parts b ight of t
G Bhon oY) St S abor B Soodh Bk gy
}ﬁgbﬂmrgéugfﬁgm@h nﬂ??ogbﬁtg}ﬂ& was 1bepd &k @y theat&éagtion
um tenperature of 210C foor 45 minutes to obtain a
gmzagda@ts G08ichg TheirpdThions i Rufdremt & ERaafied 8l thheéo - 8
ri erij al  of s
Gorhi fed s P Rera e e LA S48 R, B R porppLtate
sindl Lab groflanm$ lbyasdighRefaeuencs Bxdmpien3pfsbtasagrbic

pul.veri zi condi tions.so as_to. obtai.n finer , .
ﬁ&ﬂ@Vcﬂé§ﬂﬁhaﬁgFﬁrﬁB?er cerﬁffﬁﬁéﬁﬁpﬁéqglghd TSGR in
Winti b 1 With @ nTesites ghavined iFesh oaperifigr silzemiofit®10 pnPeak
and 150 pmto obtain |rregula%%% %glverized powder_ of
& empearrtarsoPhi PRl YRRT FE TR O FfuS Sobt Ui Ptk agteg 1o
Watef 'e%_bfﬁéﬂ? 109 et § ofl ymkQQ Akl .bynret ghgo Masutes
mxed wth 3.53 parts by wei ght of
from initiation of polymerization, a hydrated gel-like
polymer was taken out, which was in crushed state to particles
with diameter of 1 to 4 mm. The crushed, hydrated gel-like
polymer was spread on a wire net of 50-Mesh (mesh size: 300
pum) and dried with hot air at 160°C for 60 minutes. Thus dried
material was then pulverized by a roll mill and sieved with
wire meshes with mesh opening sizes of 710 pm and 150 um to
obtain irregularly pulverized powder of a water-absorbing
resin (b).

Thus obtained powder of a water-absorbing resin (b) of
100 parts by weight was mixed with 3.53 parts by weight of
a surface crosslinking agent composed of 0.5 part by weight
of propylene glycol, 0.03 part by weight of ethylene glycol
diglycidyl ether, 0.3 part by weight of 1,4-butanediol and
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15 the surface crosslinking agent of the sane
conposition as in Reference Exanple 3. The m xture was
woeeised2%6 heating medi um tenperature of 210CPEDOIPABS/006570
mnutes to obtain a water-absorbing resin (8). 20
(Reference Exanple 9) The dried material of the
hydrated 'gel -1i ke polynmer = obtained in Reference
Exanpl e 2 was pul verized by the simlar roll mll as

| n, Refere0ce. 4 set i), 08 1 RebYer| -
%’on ?%?%%g%geol%??%%gétegi'n coar sler p%rviaféclﬁgas,t?%gﬁhieﬁtlng
med enentempsrExanpl @2 2t Gi £oad 4W mimitres neghebtain a

havi ng nesh opening. sizes of 850 pmand 106 pmto
Wk TrRSe %r??/gjp%l \(/%)Hzed powder of a

wat er - absorbing resin (i). Thus obtained powder of a

wat er - absorbing resin (i) of 100 parts by weight was

i x]?d(ﬁxﬁ!fﬁnr@}%@_%é@@él%y Wwei ght of 30 the simlar

surf aGe,CLssLL Dk gent; As-y 1k Ref eLeos8sEXanRk

The ni x%ﬁr eﬁ)aasﬁ%eg?gggat \eat iyng rred?%mtg%'per at u?egHOle
efimb@1 0T fatth A% puties toidbt ) mfa Avdt gr wabset psagved in

resj 9),. 70 WD 2005/092956 PCT/ JP2005/ 00657Q. ;
6 rarEr GnbE ERanprECEs) SR Car el e T ST e having
Ry gt ah edz gel oh ik poloyes s ptailrednbnoRet ax@moentration:
Exa.rrgle 3 was pul verized by the simlar 5 Irp%l mll
38%i RYReferEHde ERampie Feattqhgl pilveri zi ger purging
?%ngﬂ/'g&soggggﬁ Lonobtai P 8Lilh ROBLSERcPAXARDES 2, the
an'in Re ence Exanple 9 and sieved with wire
meshesohaliggidevhs opepilagdsitpeshsf reBPHRfakeasEnce

mto. obtain,irreqularl.y I [ .
BRPEPI b o b 'S b, 6 SR A5, PAEE] Thih et Grooen
@awtu_ﬁfi-la&abﬁ_@éﬁigg tresirBatilonflidii@ pariGdy ®ekeghtaction
was m xed wit .53 parts wei ght_af ., th
sbppigceretosd F‘ﬁﬁlieﬁ]gwébléré)gya% 9 ﬁ?R%%e%eﬁ? Zw%(g ?a(requeous
20100801 XEUE8aas peakedratehgadi ngsngdbam 1% by weight
tenperature of 195C for 45 minutes to obtain a

pabepuabsoLbitagnr exfi nhtavyorhse (Reter eMdd LexatipiFify the
g?%@égéflﬁffc%@%{n%éﬁiﬁﬂﬁul% \"L?%t@@tt%ioﬁegfb;]yolymerization

sing ~S arly as 1n Reference Exanple 4 except
tlfabrdilsodi dmMminute. 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 was in granulated state to particles with diameter of
about 1 to 4 mm. The hydrated gel-like polymer was dried and,
pulverized similarly as in Reference Example 2, and sieved
with wire meshes with mesh opening sizes of 710 pm and 150
um to obtain irregularly pulverized powder of a
water—-absorbing resin (c).

Thus obtained powder of a water-absorbing resin (c) of
100 parts by weight was mixed with 3.53 parts by weight of
the surface crosslinking agent having the same composition

as in Reference Example 2. The mixture was heated at heating
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phosphite pentahydrate was not added as in Reference
Exanple 20 4. [Exanple 1] The water-absorbing resin

wO2dosmbraEs ned i n Reference Exanple 1 was usedpas/JP1005/606570

as a water .absorbing agent (1) 25 Evaluation results
on centrifuge retention capacity, absorbency agai nst

pressure at 4.8 kPa, extractables for 16 hours in a
physi ol ogi cal saline solution, absorbency agai nst

Qr[e%ﬁ.stﬂr[ e @hpdx D KRR, oI NG desi St ange nidRFRUPH ONoptain a
speed and ‘particle size distribution of the water

atrsorrhiaky addmg (Bsimo(XHre shown in Tables 2 to 4.

[ Example 2] - 71 WD 2005/092956 PCT/JP2005/006570 To
100 parts by weight of the water-absorbing resin (2)
obt ai neréﬁard%e:‘ermqm@]}é(aéwpl e 2, 2 parts by weight of

a sodiu di.et. hyl enetri am ne pen cet ate agueo
sol ut ik @mmyrﬁ gwc‘%}ar %PﬁﬁYga%?ha(tav %1 %ﬁded mole
SRALLR Cﬂﬁtéﬁﬂﬁr@{é | G4A e @enPeNtapcetai s, Qeﬁaﬁﬁ&@l@,@@lum

to the water-absorbing resin (2) Thus obtained
mhapte iga Pealirdy darp te0Ctf 86-3 ticirre clishial ved dmeat&00 g

%qsorglx N9, %g{‘l%( 2 oluyi% oef’ aé’c?‘c?ftgﬁ nga&g?ﬂgiﬁgz) having

was eval ua anme nmanner as In Ex
Resitided 1 zai‘tacﬁhmantllbnoﬂ’avcﬂébyZmdbbe 4chprm1plcymn@nﬁ:hration

TP Lo | HETBB00de TAES waFBr LaRsartiHg ageht Lps) Puraing

QPR 18R Vs yife raGA e rate St gt @efe&%&@@ma%ﬂplzo 2, the
100 parts by weight of the water-absorbi ng resin
8

15 asBtigim ot IHH Refas eﬁ%@psﬁ%’v@ Bhepreaf rbyfw&e Rrence
ﬁaéﬁiél@ a%e{:ﬂéé'fé‘%&{ s PERT g;ua,t C?q,liecqlu itrogen

on was m xed sp ra ng so ent o
szl uwhdilet e ey rtlkwm:aectpenthapet@aé b@&@wéffﬂ_@@eppmon

T R BED SO AT 67 T Bt ot BOSLAIE ag, 2aueous

Vﬁiil&ftl&bﬁ@i‘fblsl’d@ila@relﬁiex(ﬁjlfaﬂée awat ar. Oa@s(@rfblang/a@@ntvelght
(3) was evaluated in_the sane manner as in ExanE
RS S0 E MO F nLTasrcesb2 ¢ @%d'BW%lpEFy?Fﬁ Fﬁ’ég the

HRIA M 1AGuRHOC 888 u1 8f nfhen aGHAoUS: 1 SPIdH bel yedikReion
Caufrtlenrga gg‘gelsrsﬁlntugg Waéeegk temperature of polymerization of
85°C was attained after 17 minutes from initiation of
polymerization. After 60 minutes from initiation of
polymerization, a hydrated gel-like polymer was taken out,
which was in crushed state to particles with diameter of about
1 to 4 mm. The hydrated gel-like polymer was dried and
pulverized similarly as in Reference Example 2, and sieved
with wire meshes with mesh opening sizes of 600 pm and 150
um to obtain irregularly pulverized powder of a
water-absorbing resin (d). o

Thus obtained powder of a water—absorbing resin (d) of
100 parts by weight was mixed with 3.53 parts by weight of

the surface crosslinking agent of the same composition as

in Reference Example 2. The mixture was heated at heating
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absor bi ng agent (3) obtained was in aggl onerated
state. 25 [Exanple 4] To 100 parts by wei ght of the

woai@rozssor bi ng resin (4) obtained i n Refer eRCEJIP2005/006570

Exanple 4, 2 parts by weight of water was m xed by
sprayi ng. Thus obtained m xture was cured at 30 60C
for 1 hour to obtain a water absorbing agent (4) . The
wat er absorbi ng agent (4) was evaluated in the same

' lecl _sUl a iN b
g%@}%%y@é‘?ﬂ’%ée% 2%55?3@2355%(:#%@38%8865%3 bBatn o
aRytleyi-adp stohb iwat eresspr ayt )i xi ng process and the curing
process, the water absorbing agent (4) obtained was
in agglonerated state. 5 [Exanple 5] The sane

pr ocedwegs ras da Hzeaiilee 54 were repeated except for
usi ng the water-absorbing resin &5) obtained in

Ref er &ede/ e tBydigpice HLY¢RE eddasr Vi BECnatdsieraAssor#idrd mole
rest 4)s0 ' Lo Ref e appl edn t ai :
g’wat§§(% sgﬁgyggg%gggﬁg%oq{SQE. %ﬁegﬁa?gfoaégd%%§néedlum
adpersphine twas fevab yavedei Aisbelgadeln Hadddr gast iam aqueous
Ex l,e 1. Resylts are sho in Tables 2 to 4., B .
SORUTRY PheSRATER SpFEbA T G Sl A AetaAtg of
0GC 8ySmoll Be (Meh ke bSO béfgr agesh : (302 ot aigiethtwasd Rake
aggl onerated state. 15 [Exanple 6] The sane procedures
FEAGH iLradprEid - web EL PR R BN @O L Mas oxygrg pRBilarly
wal eh- RDBOFLBY F:esidn d @), ehtalogdei n@cflfc{‘%s supplied
Exanpl e 6 i nstead of the water-absorbing resin (4)

¢igt bha et 20 amoRAsfarecELxapipd e42 argl bheaigact iwat eystem

absorbji ng.a t. .. The t absor.bi agent. (6) . .
AU RE e tRben gl MR ICRETY B ARR R4S dquia

Ressbrs .arehshoyact iol dldles 2 wlae 4henBydapplwitty A& g of
1o 351 ATt 1 Brocess and Lhe ourlog PLOSETS: ce and
agdl grer at ed sY s gHExdMRbR s’ olution of L-ascorbic acid,
while stirring the reaction liquid, resulting in initiation
of polymerization after about liminute. Peak temperature of
polymerization of 82°C was attained after 18 minutes from
initiation of polymerization. After 40 minutes from
initiation of polymerization, a hydrated gel-like polymer
was taken out, which was in crushed state to particles with
diameter of about 1 to 4 mm. The hydrated gel-like polymer
was dried and pulverized similarly as in Reference Example
2, and sieved with wire meshes with mesh opening sizes of
600 ym and 150 um to obtain irregularly pulverized powder
of a water-—-absorbing resin (e).

Thus obtained powder of a water-absorbing resin (e) of
100 parts by weight was mixed with 3.8 parts by weight of
a surface crosslinking agent composed of 0.5 part by weight
of propylene glycol, 0.3 part by weight of 1,3-propanediol

and 3 parts by weight of water. The mixture was heated at
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The sane procedures as in Exanple 2 were repeated
except for using the water-absorbing resin (7)

woho@imzdei n Ref erence 30 Exanple 7 instead oPCTHR2005/006570

wat er - absorbing resin (2) obtained in Reference
Exanple 2, to obtain a water absorbing agent (7)

The wat er absorbing agent (7) was evaluated in the
sane 73 WD 2005/092956 PCT/JP2005/ 006570 manner as

ihne @i%:?j}ngﬁ%Um éxﬁgéf‘a‘a{lee %QQWSJ’@ f-laplll%sm%n& eg'to gﬁtain
apﬁlyl g € water  Spray m xing process and the curing

pr ocess—adse nkEtrey r@esor HiSng agent (7) obtai ned was in
aggl onerated state. 5 [Exanple 8] The sane procedures

as in Exanple 3 were repeated except for using the

wat er - @RFING ESinp1EB)s)obt ai ned i n Reference
Exanpl e 8 instead of the water-absorbing resin (3

obt ai A&FrRe liky IRevatdvde BlatpPed 372s dliobiad ved JWZatler500 g
3501 DENEoAIEND 1l of I82y YAkl 1aDRRRLAG, B8RREAE Rk on:
was evaluated 1 n the same “nmanner as in anple 1.

RéSultys warigrhghown iprefedeese2dtd. oh 1iBpiappl ¥hng bhéained
wat er_.spr m,xi n rocess and the curin rogess, .

S lritll Bhoboiniis RYSRed Aot dirtde ¥ Eain1ens
AAHANBF Atk 8d1ad & ExlaE@TRal At it Exanpégecd] odhe faebeing
procedures as in Exanple 2 were repeated except

;i
s’ Ag FREPwat BRC B P rdsIs (PRYobr& REdLed Siz%_rilarly
Ref %e?%%ex%%c_%x 12 hnsteadpet Ahe wat ar ;,akser BLeg at

resin (2) obtained in Reference Exanple 2, to obtain a
edfigar dtitreorat gesabaor bitpdegrmtintl thkhgeaction liquid
onmpar ati ve _water absorbin ent, .(1). s. .eval ed. .

R R R T R AR LR ARk g SRR
Ithelabé£St 2ot 0 14.quBy apgipd g dte wat e70 Spr agubkrgogntly,
25 process and the curjn rogess, the cqonparative

Wat 109 82 S5r50i G LA g (C%) %Sbtlﬁi redUes iR an upper space

aohoeerabedost aliRile[ Conpas el hy er FXAMN & Aneh& iSR® The
procedures as in Exanple 3 were repeated except 30

frsaaidiong +heuikt #rsatdwrbi agdedswa thr0)ambpal iegrifation
Beliuenste DAPIE I 4 LAy Ofe L h6: vaLEESARSARLRIon o
2,2"-azobis (2-amidinopropane)dihydrochloride, 0.6 g of a 5%
by weight aqueous solution of L-ascorbic acid and 2.1 g of
a 3.5% by weight aqueous solutioh of hydrogen peroxide, while
stirring the reaction liguid with a magnetic stirrer,
resultingininitiationofpolymerizationafter about lminute.
Cooling and heating of the reactant was repeated from the
bottom surface of the trayduring the polymerization reaction.
Peak temperature of polymerization of 75°C was attained after
35 minutes from initiation of polymerization. After 90
minutes from initiation of polymerization, a hydrated
gel-like polymer was taken out. Thus obtained hydrated
gel-like polymer was cut with scissors into squares with sides

of about 5 cm. Thus obtained hydrated gel-~like polymer in

squares with sides of about 5 cm was then fed at constant
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in Reference Exanple 3, to obtain a conparative water
absorbing 74 WD 2005/092956 PCT/ JP2005/ 006570 agent

woO2)0shamseonpar ati ve wat er absor bi ng agent (2) PamgPr2005/006570

evaluated in the same manner as in Exanple 1. Results
are shown in Tables 2 to 4. By applying the water
spray m xing process and the curing process, the
conmparative water 5 absorbing agent (2) obtained was

&gtgquQﬁ% I&Qn@&ﬁgéh%§%%€EEQQ?%E%%rE§Qﬁpt§%§%lJH? while

Same pr-ocedures as in were repeated except
floe gqisifng 2%k by wasgleadpfeausessdditinon of sodium carbonate

di et hyl e et iamne 10 pentaaceta us _sol.ution
PaEoaraEn et SR e A AR B ST 1482 HR 0 Ol Susnea
fhe g08PRAALEYErf V& ehabsakbingppgenias (IPEVAs atmosphere
evaluated in the sane nmanner as I n Exanple 1. Results

Qlfea}@ﬁ’é\?mw T ratlidstherged, d%ﬁPﬁeFurPIJEFF%atr&Y aPpger even
t h
B B T B e e Sy ng e 0c
pRecEss dnded Iaedw]jweg:ime@c&igsnaxlwaedwqf&rmmﬂecew\ﬁxemple
bsorbln (3) _obt ai ned in . aqggl onel at.e
3 aRe = (I TerBadHre A oh 0 dre Ee SRy of 600
At bAJEXBOPLE 1'30 W@ma&&teﬂﬁu@mqpbulﬁz@mww@owber of a
i nstead of the sodiumdi ethylenetriam ne pentaacetate

HGGESTSPSOrEingn red toldtfai-n” a conparati ve wat er
absor %Pg asﬁgzné&)powome SFOAPRE B E VR ¥etS nghs b Ng) of

agent 4) was evaluated in the sane manner as in
EQ4nphets. bRevai gkt 282 arel xddwhii il 3T83 earkst byqweight of

Furth f|UI d| after noi.st SQLP
avairasres. retu 1o e B iBrsBroOE™ 1 DAy ugtant
bifepwapgneﬁar @yymaX; ng. @Bmzessoy;\mjaﬂgm: oL engymeneegsycol
he conparative bi n ent 4 obt ai ne
\ﬁéréI Ly 19 dgP bl at (ﬁsdg §Ce[DYZ%‘(f)gJ[“ g’t’l vé’r@fé‘ﬁﬁl%éoé] and
hﬁaﬁ@% OLSRit bgSw@se N MiﬁtérWa% rnepeatiet heating
except VIO 2005/ 092956 PCT/ JP2005/ 006570 for

OSidA gt W@Wr@rﬁ%o@ﬁl A§SrEsifPy 149 BHRHEREd HGon obtain a
6%&%re%%%orblng resin (6).

(Reference Example 7)

The dried material of the hydrated gel-like polymer
obtainedjleeferenceExample22waspulverizedknzthesiﬁilar
roll mill as in Reference Example 2, setting pulyerizing
conditions so as to obtain finer particles than in Reference
Example 2 and sieved with wire meshes having mesh opening
sizes of 425 ym and 150 pm to obtain irregularly pulverized
powder of a water-absorbing resin (g).

Thus obtained powder of a water-absorbing resin (g) of
100 parts by weight was mixed with 4.93 parts by weight of
a surface crosslinking agent composed of 1 part by weight
of propylene glycol, 0.03 part by weight of ethylene glycol
diglycidyl ether, 3 parts by weight of water and 0.9 part
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Exanpl e 11 instead of the water-absorbing resin (4)
obtained in Reference Exanple 4, to obtain a

woanppamwassve wat er absorbing agent (5) The cORPIUIRI0F/@06570

wat er absorbi ng agent (5) was 5 evaluated in the sane
manner as in Exanple 1. Results are shown in Tables 2
to 4. By applying the water spray m xing process and
t he curi ng process, the conparative water absorbing
e QI e e, | pnaogh QrBrat 6d Shake

(gg)g]cbbETo 100 parts by vvéng ? 3 ed < heating
Mn’gemgemtl(lng OdjtheiJOﬁ’@d fcmr Eﬁémmlelur,eso.td; pattin a
by .\wei ght of .fine particul ate alum num stearate (nade
Bi}%%ﬁgag)s@if&ﬁ%lr%&n ,%n‘c.) was added and ni xed
(dry blend) to obtain a water absorbing agent (9) . 15
From neasurenent of particle size distribution of thus

obt ai N LRSS BIFEHIS Yy agent (9) , little change

was foypd. - Naurg) dj e 0
Iogarlthmo}:rlst and%%%f@%gvﬁtjlc%% Hgaghg%g %S?cé%?é %Olymer

w@tghtne:ﬁ lpal%etﬁaﬁeemh BExetple J wss ch]arﬁﬂ.ﬁm‘rbyhm@@lmllar

val ues ter rbln 20 a
g eR s LS S P M e Sk L I
trgidianicbrexkbagd ald epthon fndwpastiinlaspbysh ol OGeFalrence
saline solutjon also showed the same val ues as of the

AihFLe¥§en 1D WE&roreshicsi AgY ieshiieishygeening

rs‘%‘Jzeé},t 'o@fns%%ﬁ'atryd 15@%&“@@%&9@'1%99!1%%51%} ‘E)u%—erlzed
1.9 kPa, extractables for 16 25 hours in a

RV et (ﬂﬁ calwadzdred ssalhitridorre s nidr-esi st ance,
absor g u%{‘lo%Egﬁgedaﬁ%%Qf%"é/ 22gato taBE B%gfﬁ%%m of

kPa an noi'stur e absor p

\ﬂaJtOelpaahzssoblyl wglgagenas(Iﬁixwr@lmﬁw}acbaﬂesudy fweargelt of
hown in Table 5. gj E 100 parts by
o] Ct%&ﬁﬁziselrl aé’ nt Fz)sanﬁbtcéff”ﬁé’&ltﬁon as

Bramelfe rénc@ EXapank By V‘ﬁh@hﬁl}@iufé RE PHLHt@ afteheating
76 WD 2005/ 092956 PCT/ JP2005/ 006570 silicon dioxide

CRcHAE NeffEo e PRl &Es | Oﬁoﬁlpa%r%g% par flapgessite eptain a

t‘,gecequ e HRaS m, nmade by N ppon Aerosil
Co. , was gtad ed a#gﬂm' xed (dry blend) to obtain a
wat er absor bi ng agent (10). From neasurenent of

parti cI &£ fse'rze% 5e ]St glbeutgi)on of thus obtained a water
absor b| ng agen ;

The dried material of the hydrated gel-like polymer
obtained in Reference Example 2 was pulverized by the similar
roll mill as in Reference Example 2, setting pulverizing
conditions so as toobtain coarser particles than in Reference
Example 2 and sieved with wire meshes having mesh opening
sizes of 850 um and 106 pm to obtain irregularly pulverized
powder of a water—-absorbing resin (i).

Thus obtained powder of a water—absorbing resin (i) of
100 parts by weight was mixed with 3.53 parts by weight of
the similar surface crosslinkingagent as in Reference Example
2. The mixture was heated at heating medium temperature of

210°C for 55 minutes to obtain a water-absorbing resin (9).
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little change was found. Nanely, nmass nedian particle
size (D50), logarithmc standard deviation (5~) and

woensaaosby wei ght of particle dianeter | ess PO&IP2005/006570

150pm showed the sanme values as of the water
absorbi ng agent (2) before mxing. 10 Further, results
of urine resistance test and extractables for 16
hours in a physiol ogi cal saline solution also showed
the same val ues as of the water absorbing agent (2)
before m xing. The water absorbing agent (10) was
evmlﬂﬁﬁﬁférem¢maEx&mmﬂmﬁhhbr as in Exanple 9. Results

are s |n Tabl e nple ;111 The

proce ok %&3ﬁb? EEﬁg?engﬁsg?gdgg cept<s pgymer
l@dmﬁemenwféﬁé&@é Exampliers mast;em@é@lz@@uo@aﬂh@fmmllar
the fine particulate silicon dioxide to obtain a

ViR bkbr % ngn2Be4gERNCE 1 EFAMRLEmOme S tHtaRSn P Udverizing
P(Eéﬁd:?ﬂfor% Z& daJsSttr' QHE'a@H s@ilihé’éapé’éﬁ'é‘&&fcl’@é &han in

sorbing agent (11) ttl e change was found
Neeres 550 gea S amgrdica 9 padtsme‘ee@lwzé:h( @5@)3 me$bgarhaan: mesh

standard devi at i ) and nt .Qf

RS SRty 530 pRoAdel S im e i, fliregularly
v;aljwa@rliéd asovdet hef vmt»ﬁt@bsmirbmragemsi(ﬁ) Pef or e
n1X|ngq Further, results of urine resistance test

ext r ackbt Qo tRdmersPREARE OF R ¥abRySABSEGPLRS §§F1‘-ﬂe '
s Mtd Qe Al wehoped yhhensanr yatyes. 5§spa>ftms%yw@lejht of

absorbin agent (2) before mxing. The water
ddvos binhfa agemt acrlgrowsl evieingeeent @ stieRe davenaadeamnple

CEanbren 51 L85 s ot Pho 865 TR S ey Diuecr e of

Thess Safe rpd baedurtess as obt&kanpletéd-abserbeépgatesin (10) .
except for using the water absorbing agent (3)
obtained in Exanple 3 instead of the water absorbing

agent (Raroid@idetkampxanple 2, to obtain a water
absorbing agent (12) Fron1neasurenent 5 of particle

si ze dt YRERBULPSRTEHRNENERS Ubt(dilh et B ORkFe 1S HI9IGRF S1ng
%%liﬂ-@'aé'iﬁlﬁe@gﬁgﬂgewﬁ§aﬂc{1§ygd4 bageby, t&ﬁ%%s disodium

median particle size (D50), logarithmc standard
dewvisphiore pe8tphandaper cenmdiyadaedhs of Rpafefehee Example
qianeter | ess than

[Example 1]

The water-absorbing resin (1) obtained in Reference
Example 1 was used as it is as a water absorbing agent (i)h
Evaluation results on centrifuge retention capacity,
absorbency against pressure at 4.8 kPa, extractables for 16
hours in a physiological saline solution, absorbency against
pressure at 1.9 kPa, urine resistance, absorption speed and
particle size distribution of the water absorbing agent (1)

are shown in Tables 2 to 4.

[Example 2]
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150um showed the sanme val ues as of the water absorbing
agent 10 (3) before mxing. Further, results of urine

woeasisawznsee test and extractabl es for 16 hour BCTHPR05/006570

physi ol ogi cal saline solution also showed the sane
val ues as of the water absorbing agent (3) before
m xi ng. The water absorbing agent (12) was eval uated
in the sane manner as in Exanple 9. Results are 15

shown Tld’l b% £r-55 b[yEesg déqg}th-gh&‘aﬁ' EEaBEBEBJQHﬁexSe@f‘n (2)

in Exanp wer e repe xcept or usi n
\mit@rlragismnme@enagmﬁ E&3nphbtZi ﬁe@artns E)gam)i@t 2@ 8 sodium

St agL of tthe wat er a orbltn a% tained in q
i St bR e A 2B ol ) s RPN B e mixe
lbysts;ﬂ_fhﬁng heo fimgr gartisul afe sadhmﬁoal@rt@w@@ettraamlne
obtain a water absorbi ng agent . Frommeasur enent

FHerngamagelad ssbeeanrst ¢ drkhet wah% apppaPmBE Zesin (2) .
WLFsr oB*E%?LﬁQBWQ:.Q@!SP& v‘élss)cureld' H‘.l @OC(?@?Q;:} 1V\‘ﬁ<§u£ oé'glgbfl:aln

Nanely, mass nedian particle size
Ia)grartletrhﬂbsosbangaa@en’de(\ﬂ at i Bhe(bajeambpericeny agent (

i ght__qof i.cl e di t I th 50
N o L 6,0 arm e Lo Lhan el ol
kefosieowh xhmablew 2 ben,. rBgdbpsydhgWHdpr£phskANE@rocess

test and extractables for 16 hours in a physi ol ogi cal
it BEUSOUR iSeH Ui shhddiet FerdRge PFRICESS radhef water

thes haliely aheerbi ng  agent nécf’)wz;%Efquea l’%n@Lat-g}? state.

wat er absor bi ng agent (13) was evaluated in the sane
manner as in Exanple 9.. Results are 78 WD

2005/ 9&%% PC‘E/]JPZOOSI 006570 shown in Table 5.

[ Exanpl™é 100 parts by weight of the water

absor mmgoamti by wélghtaa)f\edlel Ratxanpbeodbiflg Fsin (3)

ht of fine part.ic silicon dioxid .
e ddtad FAEs bt 2 SoPTRAS Jadt R 1o Wetont it sodium
b:ll%ﬂ))ylté?lé?ﬁtlﬁlﬁlrﬁ waheh aaksarhi Aguagesdtsd k) iof B mixed
measurenment of particle size distribution of thus

(Hift aﬁwlw vt efhabseeniagt a@énﬁo(il@“ dpie{l:b!yée@ﬁgﬁg@mlne
o e anr 4 B ane (el ahl r e gy )

Vidightbohipadtmtkeude arest eureldess 601%(31 f30pnelovied obtain
Ep%a%%gpaggéggfngsaégné[V%)Wat%Reagggégigggorbing agent (3)
was evaluated in the same manner as in Example 1. Results
areshowninTables2to4. Byapplyingthespraymixingprocess

of the aqueous. solution and the curing process, the water

absorbing agent (3) obtained was in agglomerated state.

[Example 4]

To 100 parts by weight of the water-absorbing resin (4)
obtained in Reference Example 4, 2 parts by weight of water
was mixed by spraying. Thus obtained mixture was cured at
60°C for 1 hour to obtain a water absorbing agent (4). The
water absorbing agent (4) was evaluated in the same manner

as in Example 1. Results are shown in Tables 2 to 4. By
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agent (4) before mxing. Further, results of urine
resi stance test and extractables for 16 hours in a

wohywsiootsgi cal saline 15 sol ution al so showed POEJBENE006570

val ues as of the water absorbing agent (4) before

m xi ng. The water absorbing agent (14) was eval uated

in the sanme manner as in Exanple 9. Results are shown

in Table 5. 20 [Exanple 15] To 100 parts by wei ght of

t it 3

R e 2 e orsirars i S et Redeess,
stheanmate 1 mbde rpy nkaagenthédl cabtLoned Ivas Jiaggladeedted
aqg n1xed (dry blend) , to obtain a water absorbing
age'g 25 (15) From nmeasurenent of particle size

di stribution of Thus obtained a water absorbing agent
(15) , little change was found. Nanely, mass nedi an
part|ﬂ5¥%ﬁ9%?(%k0) | ogarithmc standard deviation

(5~) aneh Rehesifolda el 98t of sRakbhel @w@'r@nﬁéﬁéaté@%émept
t han 150pm showed the sanme val ues as of the

dbsorbing B3¢ wgkar- @@omioge;msmm@ muan@e,d lleé’@lftesence ’

ur.i-ne resi n tra tables for, 16 ,
AT o SRROL B0 b o R SR L RBL BB el 8L D ghegined
tlhﬁ RAfer arddlEkaap1ef 4,he onalela iabsomiitkg absébiVg agent
2005/092956 PCT/ JP2005/ 006570 r§%ent (5) before
M ng TRFHEa Wk @R SEOINEi AgeRbem 1258)e Vet ndthey same

infh 8 $3Men BANRS1 &S | NREXAMBLE P SRS L% RBB1e8MOWY 4.
in Table 5. 5 [ Exanples 16 to 18] The sane procedures

By |arppE>¢amg EhE) vigdies seFeat @dxemfe@troq‘e@rs @sidngheheuring
EﬂpSO{génga%ggnt &&g%nfﬁ%(%%?gpt %O Bﬂglned as in

Sied 6°to 8.0 nstea roi ng agen
@@glaﬂﬁ&ah&ﬂisﬂaﬁ&anple 2 to obtain a water absorbi-ng
agents (16) 10 to (18), respectively. From
nmeasurenents of particle size distributions of thus
obt ai netkapiad 9] absor bi ng agents (16) to (18),
little change was found in any agent. Nanely, mass
nedi arf Fafeine IRE &GeAB1qe%HeF, 11 égamp@ﬁrﬁ vegeairrgatked except

dewl ki Ry th(eSWAtéPda@&;f@mg By el g8f o8k aRALN fA Reference
: ek

di aneter "l ess than 15 150pm of each agent showed
FHrniE Gesnasead qﬂwéhecaateSp@hdonglagvmmn a(b@opbrtagned

%9?@&§k£§%1 oE&%%@H?f%reto St n a water absorbing agent

(6) . The water absorbing agent (6) was evaluated in the same
manner as in Example 1. Results are shown in Tables 2 to 4.
By applying the water spray mixing process and the curing
process, the water absorbing agent (6) obtained was in

agglomerated state.

[Example 7]

The same procedures as in Example 2 were repeated except
for using the water-absorbing resin (7) obtained in Reference
Example 7 instead of the water-absorbing resin (2) obtained
in Reference Example 2, to obtain a water absorbing agent

(7) . The water absorbing agent (7) was evaluated in the same
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respectively. Further, results of urine resistance
test and extractables for 16 hours in a physiol ogica

weabisne2sel uti on  of each agent al so showed t heCTaPm®05/006570

val ues as of the 20 correspondi ng a water absorbing

agent (6) to (8) before mxing, respectively. The

wat er absorbing agents (16) to. (18) were eval uated

in the same manner as in Exanple 9. Results are shown
8510 Pl ARIPA Al RUELEXBNPEES B, A 1T E?ssSzﬂ'{% 4.

proce ures as 1 n anpl e wer e repeated exce

w ragpilhyel neyo righeer atat\ee: \mxr@ry absxamlgl g cagesst Sm(dl)th&nd:urlng
obt ai ﬁgat v.e Exa Ies i nst ead

ed in
%ﬁ?&%tgﬁl ¥{B§8Fb| ggoaré’éﬂg( é]7ﬁ d%a yes in
dioniH=aidy a3t conparative mater absorblng agents

(éi and (7), respectively. From neasurenents of
particle size distributions of thus obtained
conpar@atj ter absorbing agents (6) and (7), - 80
V0 Rode B P2 005/ S0anr0 11t g change was
f ound Thre aalylqumuedu\ﬂameby imﬁssmpédihwerpa:r@;b@i’@e@iexeept

c st andard devi
oou g N Ohe S 61D SAFEF 7 G S Bt b o A Pk RegGsnce
Hfxargach 8agle@te§aw&h@aasa%amabua§ng&@élﬁ hes) obtalned
corresponding 5 a water absorblng agents (1 and (2)

He¥ Red SRRy EXamsaisecti &1 PPLRI ReWateds gReeTiing agent
u(ré ne Tﬁé'vﬁ@éﬁ?%b%%%lﬁ'@dag&)ﬁ r@gt @QE ee%aflcﬁat]e@ BQWS: same

a physi ol ogi cal saline sol utlon each agent al so
sr'rmnm:t theigdimanmlaids aBesﬂltheare cﬁdrmesp@naahgea 2 to 4.
may ti.ve ter sorbl a ent and 10 (2
R B G, e e sy, ALk P oSS ehb s, eging
rp&mcﬁsmcetkﬁ@smam} e gatiial) eagémt 16) habtsadiined was in

phéaiolo ic%£ sal i ne solution of each agent al so
e | ues as of the corresponding a

conparative water absorbing agent (1) and (2) before
n1X|ng, respectively. The 15 conparative water

absor HiGeyrageitis g Exaamlq Al were evaluated in the

Tabl T8 e o T fe i PRAMDLS, ZHE SN ted Sircept
dinihelng@ﬂm@m@teveahamebla@s@ﬁbmng9hgbmasneﬁyuaﬁdfeﬁﬁnce
\?:.%{amp e 8 instead of the water-absorbing resin (2) obtained
inReference Example 2, toobtaina comparative water absorbing
agent (1). The comparative water absorbing agent (1) was

evaluated in the same manner as in Example 1. Results are

"shown in Tables 2 to 4. By applying the water spray mixing

process and the curing process, the comparative water

absorbing agent (1) obtained was in agglomerated state.

[Comparative Example 2]

The same procedures as in Example 3 were repeated except
forusing thewater-absorbing resin (10) obtained in Reference
Example 10 instead of the water-absorbing resin (3) obtained

inReference Example 3, toobtainacomparativewater absorbing
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20 nmeasured. Results are shown in Table 5. [Exanple
19] To 100 parts by wei ght of the water-absorbing

woeeisntdy obtained in Reference Exanple 2, 2rpauPmofgnes70

wei ght of an aqueous. 25 solution conprising sodi um
di ethylenetriam ne pentaacetate aqueous sol ution and
a 15% by wei ght aqueous sol ution of extract from
pl ant | eaves of Theaceae plant (Trade Nane: FS-80M,
i e Shipk.ai k , .+ Addr :
P ot e CRIRREoCRe e FoieE AT AR () wes
mml@aﬂmmmth@f semehmaﬁnemnpsnentEmsphelj Ust&kssdts are

at SOdI nhdel et 4etr am nel Eent acetate and t he
1 ?"qu wei g s’ 'soPdt FBR8EExtRActAt e F iRy amixing
Qfaﬁheaﬂﬁﬁecﬁkiﬁg 50 ppE abehnPaddri®d water
V\D 2005/ 092956 PCT/ JP2005/ 006570 by wei ght relative

1P IHE W S sovdi RPhaEdia W8S i agmkansraed velsate.

m xed by spraying. The resultant m xture was cured at
60C for 1 hour to obtain a water absorbing agent (19)
Parti c[IC"eDHSiaZJ@’Edim ridzmtplen 3f t hus obtained a water 5
absor en vvaste s in Exanple 10
aher e RS Ber kit ar S Eo0n 8 HeFor SrSestd secert
frcamud iarg wé@ﬁweﬁnﬁﬁeibeaﬁeaﬁepE@BﬁumaaléthQ@%%@rlamlne
Further, centrifuge retention capacity, .absorbency

RN RACTd S aReaES PO WFLN, Becdtrd Hhe| dparative water
QIAY MY 8§eher (I, h%rescbﬁﬁar;gé%yéwéw%r&% Oent

sol ution,” urine reS| stance a sor bency agaln
prsuas evaluptedPa tdie same watrere mbs drbErgmpageint B@@)llts

h bl
o R et T2 et e TR R e Ehr a b A Fousture

raemmpeﬂoemeptevanamd Ng Raisnd tandrsidHaan ieonpPeset® - By
rat ed aoxide, (Trade Nane : CERATI OX SZ-100, nmade by
@be KEKEL SREPYI- 149 BrOGES FANGHSFUELRE BRPSESS

&Z{el%om@)\é&ra%gefep%tue@ 8bsbz®1ind 36RM: I3nSb%@q19fedf Wwag in
particulate silicon dioxide, to obtain a water

tagesttat20). Particle size distributi on of
thus obtained a water absorbing agent (20) was the
sane as of the water absorbing agent (10). Further,
t he wdCempalrsdrilviengxaagdmt 40120) was eval uated in the
Same %nnseémea%rto%eed\{\l@re%ras in Example 3 were repeated except
for using water instead of the sodium diethylenetriamine
pentaacetate aqueous solution, to obtain a comparative water
absorbing agent (4). The comparative water absorbing agent
(4) was evaluated in the same manner as in Example 1. Results
are shown in Tables 2 to 4. Further, fluidity after moisture
absorption was evaluated. Results are shown in Table 5. By
applying thewater spraymixingprocess and the curingprocess,
the comparative water absorbing agent (4) obtained was in

agglomelated state.

[Comparative Example 5]

The same procedures as in Example 4 were repeated except
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absorbing agent (19). Results are shown in Table 6. 25
[ Exanpl e 21] The sane procedures as in Exanple 10 were

woepsabede except for using the water-absorbi ngCTaB1005/006570

(3) obtained in Reference Exanple 3 instead of the
wat er - absorbing resin (2) obtained 30 in Reference
Exanple 2, to obtain a water absorbing agent (21)
Particle size distribution of thus obtained a water

e TR -

(ExRmcFer tLEheIr;S‘ttetmd wet ene atademyiaig adentg (:éé)nv\acs obtained

uated i n_.the ane Jmanner . as t he water absorb
SRR feat Ll pt BT TR ORE iR Y e Ty SRR PR ez ing
Zenthe( HaneTpeocefphesa tagel Rak¥anpbeokBiner aqeereatsdyas
except for using zinc/silicon conposite hydrated

SRiadeatHchdd Néfe SANEERAIMER S7- 1DExaRike by TReanlts are
K t t t
KOy KnKrapBEODtL S af og%%&g?’g‘ggﬁﬁ%%eg’&a% mixing

82/ 18, average partlcle
fpanmtandl aﬂ@ schrcog dimndakes t otbbt atompa @t Bre water

sor agent Par.ticl e size distribution, of
S e, () o i el SRt iaidY Rrate.

sane as of the water absorbing agent (12). Further,
the water abhsorhing agent (22) was evaluated in the
same 1&s Hhe water 15 absor bi ng agent (19).

Resul trg, apg shovw Hynwgil?h‘é &¢ t%lér AeE, éﬁé&fﬁfn& agent (1)

deodori zation tests of nparative wat
sberipiadyiagermmp ey , dhd P&)ftzﬁ‘_ev\@h@m of(fgletdwpartmculate

uat.e _an bsrbl
R S et AT By R R B S ot g s added
@24 nbkadnedry blEnaipte & taim abﬁatblrr@)s@ﬁb_&tq @tgﬁngzor
valuatlo s prepared _according.to the metho
P d?eae%fﬂﬁ?fg\% obf BAT atyser bPhees Qistriputien of thus
RefRamRRING & a8 s G kb ialpPygent O ITEABUE €14 eWBhgaMPN Eound.
after 10 min. and rewet amount after deterloratlon

Negd§livs a %S MeldaR Nartisgdiees 7ze (D50), logarithmic standard
deviation (8() and percent by weight of particle diameter

less than 150um showed the same values as of the water absorbing
agent (1) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline
solution also showed the same values as of the water absorbing
agent (1) before mixing. Centrifuge retention capacity,
absorbency against pressure at 1.9 kPa, extractables for 16
hours in a physiological saline solution, urine resistance,
absorption speed, absorbency against pressure at 4.8 kPa and
fluidity after moisture absorption of the water absorbing

agent (9) were measured. Results are shown in Table 5.
[Example 10]

To 100 parts by weight of the water absorbing agent (2)
obtained in Example 2, 0.3 part by weight of fine particulate
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[ Exanpl es 24 to 27] 30 The sane procedures as in
Exanpl e 23 were repeated except for using the water

wahewro29sg agents (13) and (16) to (18) obtai red/JPI005/006570

Exanples 13 and 16 to 18 instead of the water 83 WD
2005/ 092956 PCT/ JP2005/ 006570 absorbi ng agent (2)
used in Exanple 23, to obtain absorbing substrates
for evaluation (2) to (5), respectively. Evaluation

;reslll'llctosh f)rx‘i\ﬁ%t ((@nggrgteﬁa %MLA%%O% d(aézaepcsa%rebkggticle
[sGrepattat hg ep Fxaapy g 18 itad eL2] 2hing , smaeempcbathoesAaxosn
Ol hB T SR ST R Aot PSP Ao pryPtatn a vater

ARt d MfPalBl) Ve Fahess Bréfert | 8§t 9@Qt@fslbh%12e
wat er 10 absor bi ng agent (2) used in Exanple

csﬂmsdirrikwgmrbpﬁgthgamfradtr&d ﬁowaéaﬁp@b%mlweng agent (10),
MAAU LAGY b0 £Sng. " RBREEY) VEAYs YAl HALIAN. fcle size

res s on anmounts o taine
SUIEEY ) r, atlery afrart herdnp artatidae: de dalviattiiom ((B)C) tan(dSpertént by

T CaP O Ao L S0Teits O S oNer SO gaits Setgn same
m)uess d0 A tNNwaRirhubesebii sacbyeam de) W@%foz_’% mixing.

di ssolved to prepare a reaction solution, and the
rRaginesnt resaditisoR TsBF LR oFf st M Jeab i Myl gxtractables

Sf;loq} '1|6eﬁ8 §Eeﬁllo% 'bﬁ&sz.%&% 1'chR§£f f8C¢% ]s7o SHowed

at “thi ckness reaction ut| on becane 1
Tiiee spaienivedsiest eel of riye vaitetrerammidlg iagertte (ambefore

manner_ as.in Ref erence ppe 5.a
fist iR MRS R R R L RS
tdan@glinnidie aseaat ERQAMPOEUD | e 40 t €rve sheaolivedable 5.

oxygen in the solution, while adjusting tenperature
of the reaction sol ution at 20C. After that, nitrogen

gas WagddMdieduced ‘into the upper space of the
reactor, and kept exhausting from 30 the opposite

si de. Th@ﬁamg@rgj:e@lﬂlrgslm/@bﬁw@ﬁ 10 were repeated except
T w338 #44e 30 A1 NAPrARANS) A Bydr gehl et de; AGUEONS £ the

fine particulate silicon dioxide to obtain a water absorbing
agent (11). From measurement of particle size distribution
of thus obtained a water absorbing agent (11), little change
was found. Namely, mass median particle size (D50),

logarithmic standard deviation (8() and perce.nt by weight
of particle diameter less than 150um showed the same values.
as of the water absorbing agent (2) before mixing. Further,

results of urine resistance test and extractables for 16 hours
in aphysiological saline solution also showed the same values
as of the water absorbing agent (2) before mixing. The water
absorbing agent (11) was evaluated in the same manner as in

Example 9. Results are shown in Table 5.

[Example 12]
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solution, 18.0g of a 1% by wei ght L-ascorbic acid
agqueous - 84 WD 2005/092956 PCT/ JP2005/ 006570

weabastwmse and 20. Oy of a 3. 5% by wei ght hydr eg&aP2005/006570

per oxi de agueous solution as pol ynmerization
initiators were added, while stirring the reaction
solution with nmagnetic stirrer, to start

pol ynmeri zation about 1 mnute later. By repeating

cool i nge Satiedo Feaddnbe § bemr NeaRPl & am $aiF§ 36 coft ex cept

bath during the polynerization reaction, the solution

E%BM%&%Q ¥aperatbFerboRd GUISHY te) optailpgrednfExample
& k K ' L= 1]

B O PR b L SO E A o

&1 dra obtathea peibererbsatrbdng aderst dARai.nedrbydied - ifent
[ - Li ol ymer s cut, off int out 5cm square-

OF et R U B EE ARt hotore TUa oot e haGade Hater

aiesdrichoppefenas (10$ed ittt IRetRRAGE arFX FRIng . 1 ﬁéme_lyhtmass

constant rate, together wth 749g of a 40% by weight
B i IR i /18 1EGuE DG ) s ol D8R BRTNMAF st Iredlagd faai it ion
t r eyt i t-he

B e Fon R P A oy T S

hediun chopisst thessamé madivssdasofttissphtee albsabbihg Z@nt
tid I_did_naot .indicate red_color even t he

b bEr g e e FOrShE S P Eatoe FEFTSRBacRyest

ali§i agtandtaplbyefozi NE iHodle 5aNB PAYRELIBYiJA1 saline

$§ierence Exanpl e 1, 20 further classification by ,
S 8488 SHIFEHELR THENVRGUEFAS Ofithie BRtexGsATbing

@g&ﬂ&@?%éﬁgré%ﬁbﬁ@n @h‘@a&zsféé%dq_iﬂlﬁqgf 83Rt (12) was
powder (1) with irregularly pulverized shape.
TENt I FRPeln rtdreemamen reapasi 8y {CRExamphssY nedesults are

Hartd cf.e Sl (D50) and percent by weight of
parf?c eéﬁ?égg %ﬁan 150pm (% of 25 the

wat er - absorbing resin (1) obtained are shown in Table

1. Ne ta 10 arts by weight of the water-absorbing
reyligﬁﬁmékﬁ i%f obt ai ned, 3.53 parts by weight of a
sur f arree s6METHJIIYINGE AGENh BaNe S 1 0%le DeBeRBEL Bept
wei ght, of 30 propyl enegl ycol, '0.03 part by wei ght of

& SéﬁléigF_{)@oWatarﬁh%ﬁﬂ@%@,@e@%_(Sér@b*b@lwg:m Fgmple
Fifzbubantk ohednd & dbsPAbi g Ry B9 ot Maley i@ mpile
m xed. The m xture was heat ~- 85

2:and fine particulate aluminum stearate instead of the fine
particulate silicondioxide, toobtainawater absorbingagent
(13) . Frommeasurement of particle size distribution of thus
obtainedawaterabsorbingagent (13), little change was found.
Namely, mass median particle size (D50), logarithmic standard
deviation (8¢) and percent by weight of particle diameter
less than 150pm showed the same values as of the water absorbing
agent (3) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline
solution also showed the same values as of the water absorbing

agent (3) before mixing. The water absorbing agent (13) was

evaluated in the same manner as in Example 9. Results are
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WD 2005/ 092956 PCT/ JP2005/ 006570 treated at 195C of
heating nmediumtenperature for 60 mnutes to obtain

woaieroozssor bi ng resin (12). Thus obtai ned PCT/JP2005/006570

wat er - absorbing resin (12) was used as it is as a

wat er absorbi ng agent (23), which was evaluated 5 in
the sane manner as in Exanple 1. .Results are shown in
Tables 2 to 4. [Exanple 29] To 100 parts by wei ght of

$hewmat errabsor Hj ng agent (23) 10 obtained in Exanpl e
28, 0. 1 part by weight of fine particulate calcium

stearate (nmade by NOF Corp.) was added and m xed (dry
bIend?Eﬁ ?Péai@ a water absorbing agent (24). From
measur enent of particle size distribution of thus

obt ai fied 0Gapeaterbabsardiitng fageatwt2d) apsbirbting shange(4)

LT abRATP IR 450) SR C ¥ Cahe by WETgRI DL culate

PArLE6h @idxanRt errd@s Natanad O8I 3 PO dwa b RRIEARIBNd mixed
val ues_as _of the water absorbing agent (23) before

PALRY gl ey t Ferobabny| @ swakenr pheoFlongt agiert t £5¢) androm
Iﬁé( é@féﬁ&h@so xlc%l%”siz'endﬁsewﬁ ek agi 89'11—,1%9%'&?@111%

ution 20 a o showed t he sane va ues as
mmﬁberabgamhlmgagﬁnu 1423 ibeflerdamod wap £ FhedwatNamely,

B Bl oo Rkl T AT o (EOan HRoTabFBTEY 2 Ahdard

d&xpaplen 303 ¢ meaééwé@@b@@rmmts@ﬁtg@j@cle diameter
erformance of the water absorbing agent
%ﬁ%FH@B%ﬁQW&%&%W%dEQe%ﬁ?%ﬁ%%?%?ﬁéOﬁﬂﬂﬁﬁ@éﬁéﬁhﬁorblng

@g&h@@h e Ak Imslrgg; epansd rRGC oLl ng- 4 thh}gne@éﬁ%ckance

(j) for evaluation t he absorblng substrate 3
1@@$’¢ anvhAstracsambasufer déweousaoiune QlﬁY@lolL@gmahtsaeallne

t r horat | es
UL SIS DL U Al 5 ALBLL e JTEUbL - Uik orbing
FEEIA I R200b£66066 i x radpl e TheRabtordbsdddiiarg Abeartbi hg) was
e(z:RCELuatéc’d '\éhrglt% Qs%rxgel c:lanner as in Example 9. Results are

shown in Table 5.

[Example 15]

To 100 parts by weight of the water absorbing agent (5)
obtained in Example 5, 0.3 parts by weight of fine particulate
magnesium stearate (made by Kanto Chemical Co., Inc.) was
added and mixed (dry blend), to obtain a water absorbing agent.
(15). Frommeasurement of particle size distribution of Thus
obtainedawater absorbingagent (15), little changewas found.
Namely, mass medianparticle size (D50), logarithmic standard
deviation (&) and percent by weight of particle diameter
less than 150um showed the same values as of thewater absorbing
agent (5) beforemixing. Further, resultsofurineresistance
test and extractables for 16 hours in a physiological saline

solution also showed the same values as of the water absorbing
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Particle size Resin Powder (g/g) (1m snaller than
150pm (0) Reference Water-Absorbing Exanple 1 resin

woawdmn29sa) 42 370 1.5 Reference Wat er - Absor bPag/JrP2005/006570

Exanple 2 resin powder (b) 45 360 1.5 Reference
Wat er - Absorbing 57 360 1.6 Exanple 3 resin powder (c)
Ref erence Water-Absorbing 48 310 1.5 Exanple 4 resin
powder (d) Reference Water-Absorbing 52 355 1.7

Iy (e I g
SR 358 peore BT Fingy il 3 SR 0 ERE 1) vas
\AAtadnu-aAtEsb rilp rtgle46aﬁ@5man5er Exanjuh ek Famghbe .pO\MdaesIul(tgs) are
R ference \%}er sorbi ng 57 230 1.6 Exanple 8 resin
& 1th) 9% rence Wt er - Absor bi ng 45 350 5.0

Exan'pl e 9 resin powder (i) Reference \Water-Absorbing

56 495 0.5 Exanple 10 resin powder (j) Reference .

Vat er -[RsSEIYISRy 92 ©355-8. 5 Exanpl e 11 resin powder

k
éo&ugﬁ@%gmé% \ég?%lﬁf%gsz% Qhrﬁl{a%l Cg%gfg?ae f{ﬁé!ﬁ:ed except

Mpbeng\/ﬂ&hemmrmmm ageuntts (€drmpo W obtained in

Thon ot 5SS Ao beep e RoaPReE DPREs St (2
obtalned in Example 2 to obtaln a water absorbing agents (16)
to (18), respectively. From measurements of particle size
distributions of thus obtained a water absorbing agents (16)
to (18), little change was found in any agent. Namely, mass
median particle size (D50), logarithmic standard deviation
(6¢) and percent by weight of particle diameter less than
150pym of each agent showed the same wvalues as of the
corresponding awater absorbingagents (6) to (8) beforemixing,
respectively. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
of each agent also showed the same values as of the
corresponding awater absorbingagent (6) to (8) beforemixing,
respectively. The water absorbing agents (16) to (18) were
evaluated in the same manner as in Example 9. Results are

shown in Table 5.

[Comparative Exémples 6 and 7]

The same procedures as in Example 10 were repeated except
for using the comparative water absorbing agents (1) and (2)
obtained in Comparative Examples 1 and 2 instead of the water
absorbing agent (2) obtained in Example 2, to obtain a
comparative water absorbing agents (6) and (7), respectively.
From measurements of particle size distributions of thus

obtained comparative water absorbing agents (6) and (7),
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5 87 WD 2005/092956 PCT/JP2005/006570 Nr-1 0 NH MN
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wWoW0s0929%p 1-1 a) -i co .-i ml" rI N N M| OrPNTAP2085/006570
a0to Hf . " ri Fi o' PHOGTr-1. .-1 r-21r-1 "--1
MOOOHOTroo443a Z0d-1Md-1yJro pLnp
cor-l al a, MNLOco M i- In.-1u) koU ri a) N _
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I\][QL\%l(ea c(h% g(% wlgf fI Jd419 QPgo%&dﬁlcd n%),ldzl é{% mﬁ%lan
I-paQthtI@ €Dze. WHFD )0, rla,gati“l@hpllc S’Gﬂd&rdxld@vlai:lbnN 6&) and
RPIG DY SO G e S AAeE diges i B9 of

.edch dderM MHowdd hdMdame Malluds Gis e th@ cokrMsEdelng
MvMO(O~N41(a(aOm(aV)( 3wZln +J]
M Mwajieg abspgbipg agante O (Mw pody' (RD 'befepe | miging,

IYe(%];B‘Js)c’u&'ely. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
of each agent also showed the same wvalues as of the,
corresponding a comparative water absorbing agent (1) and
(2) before mixing, respectively. Further, results of urine
resistance test and extractables for 16 hours in a
physiological saline solution of each agent also showed the
same values as of the corresponding a comparative water
absorbing agent (1) and (2) beforemixing, respectively. The
comparative water absorbing agents (6) and (7) were evaluated
in the same manner as in Example 9. Results are shown in Table
5.

Further, fluidity after moisture absorption of the
comparative water absorbing agents (3) and (4) were also

measured. Results are shown in Table 5.

[Example 19]

To 100 parts by weight of the water-absorbing resin (2)
obtained inReference Example 2, 2 partsbyweight of an aqueous
solution comprising sodium diethylenetriamine pentaacetate
aqueoussolutionanda15%bywéightaqueoussolutionofextract
from plant leaves of Theaceae plant (Trade Name: FS-80MO,
Supplier: Shiraimatu ShinyakuCo., Ltd., Address: 37-1 Ugawa,
Mizuguchi-Cho, kouga-Gun, Shiga-Ken, Japan) (amount of each
component was adjusted so that sodium diethylenetriamine
pentaacetate and the 15% by weight aqueous solution of extract

from plant leaves of Theaceae plant became 50 ppm and 0.1%
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1-1GHCaowCo OODaln(nNOMoas al to 0 .-1
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woOwW@0edbse) rd 14 0 Na) _  MMMOIO 0 r1 OpCRUPL005/006570
A4 -1 - RHL dP NONOto NM3 LOOOHN
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4espdetipmil il 4aaUhiBed)oyvd spay)ingd O’Dhe-ramﬂizar[t ®1®ture
O00O0 ~= | OO0 U 0.0 0,00.00O0
g 6ur3§)aocg g/zogg {Cl’%?Zh?J)lr %O) o%}afn@ ‘_‘fatﬁrﬂoﬁowm agent
"My | OphlrOBDct e Al bbVals) rNowt doh 0o FEHEE dbtG @ ECwater
~CFCo OFCo FCOFCO1:1 FC'~ 333333UUSs

Bbzargng 3980t (49 owns3tRerprme)as -in Exampd ¢ [L0\wherein
NHY & 9% 32 RiQHE Ffidbds solution of extract from plant
leaves of Theaceae plant was not added. Further, centfifuge
retention capacity, absorbency against pressure at 1.9 kPa,
deodorization test, extractables for 16 hours in a
physiological saline solution, wurine resistance and
absorbency against pressure at 4.8 kPa of the water absorbing

agent (19) were measured. Results are shown in Table 6.

[Example 20]
The same procedures as in Example 10 were repeated except
. for using zinc and silicon composite hydrated oxide (Trade
Name: CERATIOX SZ-100, made by Titan Kogyo K.K., weight ratio
of Zn and Si contents: 82/18, average particle size: 0.36um)
instead of fine particulate silicondioxide, to obtain a water
absorbing agent (20). Particle size distribution of thus
obtained a water absorbing agent (20) was the same as of the
water absorbing agent (10). Further, the water absorbing
agent (20) was evaluated in the same manner as the water

absorbing agent (19). Results are shown in Table 6.

[Example 21]

The same procedures as in Example 10 were repeated except
for using the water—absorbing resin (3) obtained in Reference
Example 3 instead of the water—absorbiﬁg resin (2) obtained
in Reference Example 2, to obtain a water absorbing agent
(21). Particle size distribution of thus obtained a water

absorbing agent (21) was the same as of the water absorbing
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UwUwUwUwUwwW H- 88 W 2005/092956
PCT/ JP2005/ 006570 Table 3 nmass nedi an particle size

woagsrmedsei ¢ St andard \Wat er absor bi ng agent DBOTAPI0)5/006570

Devi ation (a~) Water absorbing agent Exanple 1 (1)
373 0.397 Water absorbing agent Exanple 2 (2) 373
0.369 Water absorbing agent Exanple 3 372 0.367 (3)
V\ater absor bi ng agent Exanple 4 321 0.322 (4) Water

age %é@ép -2
1{; @agen@f anpl e }ges\g%t %%SO%% %Egént (21) was
a;bzsadntatmgi aige rith eExssans @ahn238 6. Z:(Bﬂe wake\Wafoeorbing agent
ahsar bi agent Exa le 8,24 (8) Conparative
C@rﬁga‘r aglg\?é&%ét @Fe?,é °§n423 %Egz} e 1 Absorbi ng Agent
(1) Conparative Con'par ative V\ater absor bi ng agent 508

0. 367 Exanple
[Example 22]

The same procedures as in Example 12 were repeated except
for using zinc/silicon composite hydrated oxide (Trade Name:
CERATIOX SZ-100, made by Titan Kogyo K.K., weight ratio of
Zn and Si contents: 82/18, average particle size: 0.36um)
instead of fine particulate silicon dioxide to obtain a water
absorbing agent (22). Particle size distribution of thus
obtained a water absorbing agent (22) was the same as of the
water absorbing agent (12). Further, the water absorbing
agent (22) was evaluated in the same manner as the water
absorbing agent (19). Results are shown in Table 6.

Further, results of deodorization tests of the
comparative water absorbing agents (3)‘and (4) are shown

together in Table 6.

[Example 23]

To evaluate an absorbing substrate performance of the
water absorbing agent (2) obtained in Example 2, an absorbing
substrate for evaluation (1) was prepared according to the
method (j) for evaluation of an absorbing substrate
performance described above, to measure rewet amount after
10 min. and rewet amount after deterioration. Results are

shown in Table 7.

[Examples 24 to 27]

The same procedures as in Example 23 were repeated except
for using the water absorbing agents (13) and (16) to (18)
obtained in Examples 13 and 16 to 18 instead of the water

- 83 -



10

15

20

25

30

(2) Conparative Conparative Exanple 3 Water absorbing
agent 376 0.371 (3) Conparative Conparative Water

wahewroo29sg agent 381 0.361 Exanple 4 (4) Conpardpri00&006570

Conpar ative Exanple 5 Water absorbing agent 326 0.333
(5) Water absorbing agent Exanple 28 375 0.343 (23)

89 WD 2005/ 092956 PCT/ JP2005/006570 Nrl1l 0 a) r1 NO
~01lri MNIfl NU V HNC C WO ri Hri NNHH

H P - I [ f S 4
lab'é'o%)ig);lgr%FH: Eb Lésrgd (aL(Ijl %_xéﬁpt%)??\/i %) %)Otg)lél) Qkﬁﬂgﬁéﬂlng
¥u¥stiaNeN GprAevAlOatiNnN (B)NTtH r(i5)N HeNpeictNvelyN N
roro %%l%a%lon resu&ts on rewet amounts of thus obtained

absorbing articles (2) to (5) are shown in Table 7.

[Comparative Examples 8 to 12]

The same procedures as in Example 23 were repeated except
for using the comparative water absorbing agents (3) to (7)
obtained in Comparative Examples 3 to 7 instead of the water
absorbing agent (2) used in Example 23 to obtain absorbing
substrates for comparative evaluation (1) to (5),
respectively.

Evaluation results on rewet amounts of thus obtained
absorbing substrates for comparative evaluation (1) to (5)

are shown in Table 7.

[Example 28]

To 1,500g of an acrylic acid aqueous solution (monomer
concentration 20%), 3.1g of N,N"-methylenebisacrylamide was
dissolved to prepare a reaction solution, and the resultant
reaction solution was charged into a stainless steel tray
used in Reference Example 1, so that thickness of the reaction
solutionbecame 17mm. The stainless steel tray, after sealed
in the same manner as in Reference Example 1, was dipped into
a water bath at 20°C, and nitrogen gas was introduced through
the reaction solution to remove dissolved oxygen in the
solution, while adjusting temperature of the reaction

solution at 20°C. After that, nitrogen gas was introduced

‘into the upper space of the reactor, and kept exhausting from

the opposite side. Then, 20.0g of a 10% by weight
2,2"~azobis (2-amidinopropane)dihydrochloride aqueous

solution, 18.0g of a 1% by weight L-ascorbic acid agueous
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%6Ed%hdﬁﬁh§éb.Oakféﬁ.g%by%e%d%tﬁ%dkgééaperoxideaqueous

solution as polymerization initiators were added, while
stirring the reaction solutionwithmagneticstirrer, tostart
polymerization about 1 minute later. By repeating cooling
and heating from the bottom surface of the bath during the
polymerizationreaction, the solution showedpeaktemperature
of 60°C after 12 minutes from the start of the polymerization.
A hydrated gel-like polymer was taken out after 100 minutes
fromthe start of the polymerization. Thusobtaineahydrated
gel-like polymer was cut off into about 5cm square pieces
with scissors, which were fed into the same meat chopper as
used in Reference Example 1 at constant rate, together with
749g of a 40% by weight sodium hydroxide aqueous solution,
also being fed at constant rate, to crush and post-neutralize
the gel simultaneously. The crushed gel discharged from the
meat chopper was maintained in atmosphere at about 70°C until
the gel did not indicate red color even by the .addition of
a phenolphthalein indicator, followed by drying and
pulverizing in the same manner as in Reference Example 1,
further classification bymetal sieves with mesh opening size
with of 710 ym and 150pm and to obtain a water-absorbing resin
powder (1) with irregularly pulverized shape. Centrifuge
retention capacity (CRC), mass median particle size (D50)
and percent by weight of particles less than 150um (%) of
the water-absorbing resin (1) obtained are shown in Table
1.

Next,to100partsbyweightofthewater—absorbingresin'
powder (1) obtained, 3.53 parts by weight of a surface
crosslinking agent consisting of 0.5 part by weight of
propyleneglycol, 0.03 part by weight of ethyleneglycol
glycidylether, 0.3 part by weight of 1,4-butandiol and 2.7

parts by weight of water were mixed. The mixture was heat
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2 to 4.
[Example 29]

To 100 parts by weight of the water absorbing agent (23)
obtained in Example 28, 0.1 part by weight of fine particulate
calcium stearate (made by NOF Corp.) was added and mixed (dry
blend) to obtain a water absorbing agent (24). From
measurement of particle size distribution of thus obtained
awaterabsorbingagent (24), little changewas found. Namely,
mass median (D50), logarithmic standard deviation (5¢) and
percent by weight of particle diameter less than 150um showed
the same values as of the water absorbing agent (23) before
mixing. Further, results of urine resistance test and
extractables for 16 hours in a physiological saline solution
also showed the same values as of the water absorbing agent
(23) before mixing. The water absorbing agent (23) was
evaluated in the same manner as in Example 9. Results are

shown in Table 5.

[Example 30]

To evaluate absorbing substrate performance of the water
absorbing agent (23) obtained in Example 28, an absorbing
substrate for evaluation (6) was prepared according to the
method (j) for evaluation of the absorbing substrate
performance, to measure rewet amount after 10 minutes and
rewet amount after deterioration. Results are shown in Table
7.
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. Ratio of
Mass Median )
Water-Absorbing CRC . . particle
. Particle size
Resin Powder (g/9) () smaller than
e 150pm (%)
Reference Wat?r—Absorblng 42 370 1.5
Example 1 resin powder (a)
Reference Watér—Absorblng 45 360 1.5
Example 2 resin powder (b)
Reference Wat?r—Absorblng 57 360 1.6
Example 3 resin powder (c)
Reference Wat?r~Absorb1ng 48 310 1.5
Example 4 resin powder (d)
Reference Wat?r—Absorblng 52 355 1.7
Example 5 resin powder (e)
Reference Wat?r—Absorblng 50 310 1.4
Example 6 resin powder (f)
Reference Wat?r—Absorblng 16 225 1.5
Example 7 resin powder (g)
Reference Wat?r—Absorblng 57 230 1.6
Example 8 resin powder (h)
Reference Wat?r—Absorblng 15 350 5.0
Example 9 resin powder (i)
Reference Wat?r—Absorblng 56 195 0.5
Example 10 | resin powder (j)
Refergnce Wat?r—Absorblng 32 355 1.5
Example 11 | resin powder (k)
Example 28 | "orerTAbsorbing 48 370 0.5
resin powder (1)

EX. :Example, Comp.EX. :Comparative Example, WA :Water absorbing agent,
Comp. WA :Comparative Water absorbing agent,

CRC : Centrifuge Retention Capacity, AAP :Absorbency Against Pressure
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bet ween extractabl ess i n physiol ogi cal saline
solutions 5 contai ning and not containing L-ascorbic

weaedah/09293d t her eby shows stabl e hi gh perfor naRC®JP2005/006570

irrespective of changes in wurine conpositions

(i ndividual difference, seasonal variation, and the
like) and tinme in use. A particul ate water absorbing
agent of the present 10 invention is, as shown in

Tabl €25, SUPRLI ftd NyAPRSPT nggﬁbiaae% Rd d# ULt ¥resent
after I sture absorption, and shows Hhigh
deodortiioat hes, pesforemmcien Babdddi Agta decd¥eddt cohtrolled
necessary, ._as separately shown in Tahle .

Bt e e BT R S e Jredenpi tfgrence
M GRIdNONe P vt thisleBs sHowhyigl olalyiecal, sdbiidi Bglutions
articles (absorbing substrates in Tabjeiggkgaving :
Seabaindwst 28FolRt CPBFAERYKi WP BFOFRHuiaf  Fu fhegeby
RAWC Whald Naligh RIFLRIAG e8It Qhelhe vidr 88€RBhanges in
i nvention does not bring about |eak-out of fine ge
paritmiec| esomposi bhomds or(binalg vé divetlr at @l L egwendrr ebpeagonal
provi_des _absar bi r.ti ¢l es i.aper.s Vi ng stable
gﬁ&lﬁ%dﬁn’pé??gﬁﬁghgéfﬁﬁrf%%éggﬁgVéj%f chianges in

urine AcqrOsi dulose (abdiviaByaktbdntf elgente, oS edlsonglresent
variation, .and the_ like), and_ti in use. 25 )
HATESORN L&uplaisc S5OV y PATRRLLEr 2abSHPETAGTr &8 gosorption

e RAINSHd AC0 0T i the alr@ et-hfo | PEESE R ITHRNIONaRAS IR high
controlled specific particle size distribution and

s\gesiardrz adtiam Pe ¥ forprn ee byirddHarg asigoshoarand:, &f peegssary,
t atsei tarcaacrélgj %\Hqg& an, aité?ﬁrebid‘.g substrate having very

superi or absorbing perfornmance in conparison with a
conve ipmnat i @blsordi wgtsubsbsatrbinghemyearged f othanpresent

SESSIR, HRTIAR, ST 088 % BHAREDT, SheBing arvicies

PP i sWBkEa@Bsol BiTHb 1agant he oA Shall dewet amount
wat er - absor bi ng resin obtained by cross]inkin

pOInARY kiReirér 1 igh uRsarbPar écpwwa%‘ﬁ%‘g% PR§ogRing
%Cbgf&éogr% p%ré(ye‘?lrt anvahtibAIRN ndrd58hgd MBI 1eak-out
absorbing agént satisfies the following (a) to (d):

of fine gel particles froman absorbing substrate, and thereby
provides absorbing articles (diapers) having stable and high
performance, irrespective of changes in urine compositions
(individual difference, seasonal variation, and the like)

and time in use.

Industrial Applicability

A water-absorbing resin obtained according to the
present invention has well controlled specific particle size
distribution and superior stability against urine, and exerts
effect that it can provide an absorbing substrate having very
superior absorbing performance in comparison with a
conventional absorbing substrate, when used for an absorbing

substrate such as a diaper.
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(a) centrifuge retention capacity (CRC) of the water
absor bi ng agent in a physiological saline solution

woennsgorase t he range not |ower than 32 g/ g; 10P(iDProase0cs7o

medi an particle size (D50) of the water absorbing

agent being in the range of 200 to 400 um (c) ratio

of particles of the water absorbing agent having

di aneter of smaller than 150, pm being in the range of

G4t qﬁlzwbby wei ght; and 15 (d) increased extractabl es

#’t e water absorbing agent by deterioration

expreQsedAbyarhecﬁbhtemwagetoahababmthagent15@mpyising a
% %ﬁ xtractabl es of tﬂg mate ab%prbln

V@F GNEREEP detE??bPatl %54 i quit of

v r 1 WG bk, oﬂhﬁ{%h%a&%&aﬁﬁkﬁmbﬁbﬁék{ﬁbﬁﬁﬁinlng an acid
sol ution neans a 20 physiol ogi cal saline solution

CERUR ARAGOD. 8598 by e L ind |sadst g aep@rbing agent
lnereased %Fﬁter %tﬂ%kﬁ%gby Sett%r d;Qf jation (% by weight)

= extractab es for one in deterioration test
I|qU|daOOCeﬁSrbﬁu@e|gbtpntlemtcapaabtes (C8EL) oné hbarwater

siolo i ne.sol.ution (% by
SRR BORAr A" AvBBYBIREOAGERT CoMbIT oG g o bein in
Walee lra@lp@Ombitng oivesi R helt ai2ned gyy crosslinking 30
polynerlzatlon of an unsaturated nononer contalnlng an
aci d dbdufgﬁw%%a%p%rttwtlﬁe%w BpY) saitdawlepr abSorbing
b t ati g o ¢ ng(.a) to (c)
%%%%f ho%%ggg\g’ot?%otsr PRgsoRs AR SN sk ()
centr|ﬁuqemun@ﬁpaohlcapanﬁ§h¢@Etpr@badnbmmg&genthav1ng

bsar bi n gent hys salln sol_uti on
I R N
Q&db@nw@a@htclenﬂlze (D50) of the water absorblng 5
agent b inth range of 200 tq 400 ratio,
of par'th ch %r?%%?‘?ew& FreeEL S5 o5 9 E?E%zﬁ?soﬁl}%ﬁgem

%%'Hgtéﬂlbbﬁtiéﬂgﬁxﬁﬁeéké&?Hy%tﬁb Bl gBkingNtofMl1la of 0 to
increased ratio of extractables of the wafer

abSobii wel dlferanh pxyseeitirblasi of Expredsd abporhéng agent
%%&IQW%n u%ooﬁcﬁ§?%f&6¥aé1 o t?éﬁrTEhufH“$f 0.1 to 30% by

extracta es wat er absor
weight, wherein the deterioration test solution means a

aggg&nking

physiological saline solution containing 0.05% by weight of

L-ascorbic acid.

Increased extractables by deterioration (% by weight)
= extractables for one hour in deterioration test liquid (%
by weight) = extractables for one hour in a physiological

[o)

saline solution (% by weight)

2. A particulate water absorbing agent comprising a
water-absorbing resin obtained by crosslinking
polymerization of an unsaturated monomer containing an acid
group and/or a salt thereof and said water absorbing agent

satisfies the following (a) to (c) and (e):
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agent for one hour in deterioration test liquid of 0.1
to 30% by weight, wherein the deterioration test

weabstwzse means a physi ol ogi cal sal i ne sol uti ®8aT/JP2005/006570

cont ai ni ng 0.05% by weight of L-ascorbic acid. 15
Increased ratio of extractables by deterioration =
extractables for one hour in deterioration test liquid
(% by weight) /extractables for one hour in a

Physi o] 001 Lalt SFURE rIUMLIAN M 2481 @RD) 2F InAwater
particul ate water "absorbi ng agent conprising a
watsrrkabsp ebeng Fesi photstisilesd dal erdsski skiwgion being in
| yneri zat | unsat ur noner contai ni ng an
g_‘gr}é/d ragnrgoeupdjgn%&ocgrl%g'esralstt%atrhgzgg%@ai d water absorbing
agent . (b)2ha sainkai bapahd 516 $ Oné 10502 o R tthd 8rtethpsarthing
(g) : (a), centrifuge retentiaqn ca ac't% (mQRC) of the
VRt RS Bithd Bgendsh of AR o‘fgq dsal i ne

sol ution beiRg b8 pdhe EBNY R ROH1 hRAWRE rt BANMEA 1 Pithan

(b) mass nedi anparticle size (D5 of the water

atfsbrim deeirgd laygdrte brinue iaf theta argeowiwelghto 20D

pm (c)_fat] rtjicl.es Vi [ of .t

wat er geazbs%bglr%sggen &0 sﬁgl I%?t%% pr%fbglﬁrl]% [ r?ter

tdes T Egey ageff bNASARNS/QR%EM BREPEB2@A5D POGEY Foldowing

O to 2% by _weight; (f) extractables of the water ,

dct%ré?%]i%%g &gfaq? tle‘Fglén S Ee haBlpR oS it EaF absorbing

sAlddte £ Wioompel NG it Jranden ¥edd 1il@it0%dY .1 to

wel ght; and 5 (g) absorbency against pressure at 4. 8

I3t bRAP S ikPa e refint hee gisf@riatatiiprat Ry s ol Wl @ameans
| ine .sql ut.i b B r .21 g/ 4. :

L AP LB P g, DOL LR b AERLE G S0 Ky weighe

anfe Iofasdaime Bdig.3, wherein a water-absorbing resin

is further 10 surface crosslinked. 5 A particul ate

wat er absorbi ng agent according to any one of clains

1 to 4nonedRid ddriidhesf (Rt Hdap 0% by giidration
= extractables for one hour in deterioration test liquid (%
byweight) /extractables for onehour inaphysiological saline

o

solution (% by weight)

3. A particulate water absorbing agent comprising a
water—absorbing resin obtained by crosslinking
polymerization of an unsaturated monomer containing an acid
group and/or a salt thereof said water absorbing agent,
satisfies the following (a) to (c), (f) and (qg):

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

(b) massmedianparticle size (D50) of thewater absorbing
agent being in the range of 200 to 400 um;

(c) ratio of particles having diameter of the water

absorbing agent of smaller than 150 ym being in the range

- 96 -



10

15

20

25

30

of a particul ate water absorbing agent has dianmeter in

the range of 600 to 150 um 15 6. A particul ate water
wahsaviozgsg agent according to any one of clai FETAP1005/006570

5, wherein the water absorbing agent satisfies

further (i) absorbency agai nst pressure at 1.9 kPa

(AAP1.9 kPa) in a physiol ogical saline solution being

not lower than 20 g/g. 20 7. A particul ate water

absqy i hpagent,acparding to any one of claims 1 to
6, wherein the water ‘absorbing agent satisfies

f urt hetf)( joxtatssvraitlicon Q;ﬁp -téeed waittely \edostogob imet legbnt for 16
mé%er gbsorﬁﬁggfoigan C%ﬂg%olutlon %%g'%uég-ﬁhe range

s) age S cordi
sl td d 0 b@&reeug‘hﬁhearvmter absor bi ng agent
satisfjes fluidity after noisture

absor pt9) oﬁLgrBtéEﬁﬁch?Q?ﬂen?*%@&@S&Fr@ &b 42(%/&‘8? (RARh8 kPa)

% Ararddsaidaif wat e IAIRG, B9t 18604 10E 11 being
any one of clains 1 1t0 wher'ein the water absorbing

dgentlover sdrarsfiley Adur t her (1) logarithmc st andar d

dev ot P ELS: SLEE- USR] 90 RE DR LN o any
abrsoo bicig iagent o 8¢ caradianich & aater%bs\vﬁ@bza@ﬁe&&wﬁﬁ further

PCT/ JP2005/ 00657 ny one of clains 1 to 9, which
fﬁ}lrxtﬁ]‘?ecre ﬁﬂﬁ‘%ﬁ& Oﬁesi des a water-absorbing resin as

a WwTBCOKRQH%EGuIHEéQétQEQ%éBﬂHHn%QSQHQQﬁQk%dlngtoany
sel ect ed fromthe group consistin chel ati ng

a?g@w Gl 2w drianitd ahpéieWaﬁ@mh%t a) 8@lto apasdy weight
Sor@ﬁ'rc&lcﬁlfalt@ewgﬂéé gﬁg?réi 9}%&%'@%%&#&{% in the

I'ng agent accordi ng erein
oimfigeﬁ |qu &O@erﬂo 11 Conen or rmre agents selected from

the gr |st| of car lic acid and s
ther gt | B Rl EeT e B b PG dgeRe tO any
wﬁhﬂdﬂrﬁﬂiimsclat6150 wifeginn {the wleeder apkokbidg agent

component made froma plant. 13. A particul ate water
155 Agshbescdor abﬁ@rpéncm 3P IO DHSSeILe fhel - 9 kPa

H@bMM?@ﬁQ@aﬂeﬁ%laS%h&sh%l%gﬁ%%ﬁV%%QEBe solution being not
lower than 20 g/g.

7. Aparticulatewater absorbing agent according to any
one of claims 1 to 6, wherein the water absorbing agent
satisfies further (j) absorption speed with vortex method
being not longer than 60 seconds.

8. Aparticulatewater absorbing agent according to any
one of claims 1 to 7, wherein the water absorbing agent
satisfies further (k) fluidity after moisture absorption
being in the range of 0 to 20% by weight.

9. Aparticulatewater absorbing agent according to any
one of claims 1 to 8, wherein the water absorbing agent
satisfies further (1) logarithmic standard deviation of
particle size distribution being in the range of 0.20 to 0.40.

10. A particulate water absorbing agent according to
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15 metal salt of an organic acid. 14. A particul ate
wat er absor bi ng agent according to claim10, wherein

woOhersimmsgani ¢ fine particle is a conposite hydraPmds/006570

oxi de. 15. A particul ate water absorbi ng agent
according to 20 any one of clains 1 to 14, wherein
particle shape of a water-absorbing resin is
irregularly pulverized shape. 16. A particul ate water

RSP RING ragent maceof di 92{9 W cHABG rae 0o oA sl bRsides
15,” wherein the above (d) increased extractables by
dever e bralbsonoirg resd n2yrEhya WeicgiPongR ty 7on@ or more minor

RaLt| ¢ bsor b i i
SR oS98 5B BT DE PSR BT 0Y b8 o Bl ain
rsafdrt ,0h dxdd@acdm@b) espbyydelent aneita bsals dnticerBindb&ganic
A particul.ate water absorbing agent according to any

OPAHGHE L to 17, wherein the above (g)

absor bencya ?Qr@géﬁﬂ§ﬁep&@@éﬂrébéﬁrHEﬁEWQ%%ﬂﬂ1d&cording to
physi ol ogi cal saline solution is not Tover than 22
Flpim 30, Avhapsonbing dralialiand ggestcienghe, onmake ggents

e A T A F LR T
agehtsaddcarhdinegp .o any one of clains 1 to 18 and

hydrophj | i fibers 0. net hod for production of .a
D15 O -at & BaFErCUAaBE e EF R R L M ARG s T to
Qe ief 10, alierdihoth8, d¥BHEPan€ONPri SSnFb i rifde from a

crosslinking polynerization of the aqueous solution
d&flant -unsat ur at ed nmonomer cont ai ni ng non-neutral i zed

acryl i achd,apdl g1 5eLt S LBETSNO L Ade RIASERES By o

E
10 crossli nk?ng agent and a ‘chain transfer agent; an
xIstiep 16f, shefate Trosslliyvdlsgtt hetwdt ealbbsdrabipegyvalent

resi rticle _obtained hy.the polynerization and
%%agfisga t(a% %o O(rc%and'é:séérlcilee]‘d bel ow, (a) centrifuge

retention papaetiyul ERE)woatet bd@Hing Hyqiat ta@loadimg to
a physi gl ogi cal , saline solution_being in the range of

o2 iHhdr W :gztﬁﬁb%norganlc fine particle is a Tomposite
hydrated oxide. ‘ .

15. A particulate water absorbing agent according to
any one of claims 1 to 14, wherein particle shape of a
water—-absorbing resin is irregularly pulverized shape.

16. A particulate water absorbing agent according to
any one of claims 1 to 15, wherein the above (d) increased
extractables by deterioration is 0 to 12% by weight.

17. A particulate water absorbing agent according to
any one of claims 2 to 16, wherein the above (e) increased
ratio of extractables by deterioration is 1 to 3.

18. A particulate water absorbing agent according to
any one of claims 1 to 17, wherein the above (g) absorbency
against pressure at 4.8 kPa in a physiological saline solution
is not lower than 22 g/g.

19. Anabsorbingarticleforexcrement,urineork&ood,
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(b) mass nedian particle size (D50) of the resin
particle being in the range of 200 to 400 pm and (c)

woabispopsse par ti cl es having di aneter of the resPaT/JIRBH05/006570

particle of smaller than 150 pm being in the range of
O0to 2%Dby weight. 21. A nmethod for production of a
particul ate water absorbing agent according to any

one of clainms 1 to 18, which conprises 25 a step of

GFIOSS 11RKinBUdRal ¥R dti O Ph bhet aguegds wé—&)éyta&%rblng

of an unsaturated nononer in concentration of

FO9BIHy ARSIOFIP DEo PR Y ra e of- abaitrall zedl8cuyd mmmlllc
| d presence of a crosslinking agent; a step of
neutralization after the polynerization; and 30 a
step(ﬁOsuﬂfmmihm@sﬁbfn#toguchEomabEraab&@mhbmgaﬂ@NWhter

Q%F obt ai ned bé éhe gﬁytrallzatlon and satisfied. .
NEPIGESCT FHREIHRT 3, 2RV g (b 2bBEragdass6l8, which
206/ 006570 (a) centrifuge retention capacity

( of the resin particle in a physi ol ogi cal saline
soI ut @rﬁtbm R 19F asfe indAigw  Refl Ystr dizevieon e 32 gigreous

e e T S Tt e REERS
(agrykuqoaoidpandVoke$dmnﬂrﬁhe&amﬁtén afhet hereesnde of a
partl l.e .of snall r than 150 pm bei in the range of

B TR AT T o O T b o o0 H1E o
partlQﬂbﬂéﬁcM%é&ifad&c@B%@&@hRﬁn@gﬂﬂiw@@@QLQbQQrEQn§Q%81n
one of claims 1 to 18, which conprises, a step of

Gl iORF oS 24K e lomerh@ addesoasd seltisiféed (a)

afo ik ungat YLl Ymr r containing non-neutralized
acry |c aci d and/or salts thereof the 15 presence of

a cros)i MGnﬁ}xﬁygﬂ raientﬂmnﬁtawwﬁane cE@Sskﬁhkm@gresin
U5 S0 LFRLE, SRS A R DY LR rarce
kel owgt lower than 32 g/g,

(b) massmedian particle size (D50) of the resinparticle
being in the range of 200 to 400 pm; and

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

21. A method for production of a particulate water
absorbing agent according to any one of claims 1 to 18, which
comprises

a step of crosslinking polymerization of the aqueous
solution of an unsaturated monomer in concentration of 10
to 30%}by'weight containing non-neutralized acrylic acid in
the presence of a crosslinking agent;

a step of neutralization after the polymerization; and

a step of surface crosslinking the water-absorbing resin
particle obtained by the neutralization and satisfied (a)

to (c¢) described below,
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(a) centrifuge retention-capacity (CRC) of the resin
20 particle in a physiological saline solution being

wonodshw2gsange of not | ower than 32 g/g; (b) NMBRES/IP2005/006570

medi an particle size (D50) of the resin particle
being in the range of 200 to 400 pm (c) ratio of
particles having dianmeter of the resin 25 particle of
smal l er than 150 pmbeing in the range of 0 to 2% by

vei ght (3 and & StaROfr Additidha Ghalatd hg Cﬁﬂ?}ntofmtth@ resin
one or rmre timngs selected fromthe group
crzmcsﬁJstllehgn@fpl(ly:*;l@lhwngabéla}n@euszcaltutmprsbe(mg)lratherrange

t(ﬁe r;)ooé yﬂﬁ,«ré]?%ﬂ )gagfore surface crosslinking

during surt ace 'slinking (iv) after surface
CrOSSIMﬂkmagsmedidﬂbartlcle51ze(D5O)ofthere81nparticle

being in the range of 200 to 400 um; and

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

22. A method for production of a particulate water
absorbing agent according to any one of claims 1 to 18, which
comprises,

a step of crosslinking polymerization of the aqueous
solution of an unsaturated monomexr gbntaining
non-neutralized acrylic acid and/or salts thereof the
presence of a crosslinking adgent;

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

(a) centrifuge retention capacity (CRC) of the resin
particle in a physiological saline solutionbeing in the range
of not lower than 32 g/g;

(b) massmedianparticle size (D50) of the resinparticle
being in the range of 200 to 400 um;

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

astepof addingachelatingagent withone ormore timings
selected from the group consisting of

i) during polymerization

(
(1i) after thepolymerization andbefore surface crosslinking
(iii) during surface crosslinking

(

iv) after surface crosslinking.
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