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*159159* | U Il Particulate water absorbing agent with
wat er - absor bi ng ' i n conmponent BACKGROUND OF
THE | NVENTI ON H“ﬂMNﬂMWWHMMEe I nvention:. The present

invention relates tg.agparticul ate water absorbing
agent including a water-absorbing resin as a main
conponent. In particular, it relates to a particulate
wat er absorbing 10 agent fulfilling superior
absorption ability conventionally not obtained in
Baaetcedptepieaabsasbasg ageokhiind watextalssoshihgaesin
2s9LaRE co ggE'Qtion of Related Art: 15 At present,
as conponent naterials in sanitary goods such as a
paper di aper, a sanitary napkin, an incontinence pad,
and the like, a = oL bi resi bsorb body
fluid and hydrosﬁgkﬁéoﬁﬁéé$§f@%%ﬂﬁiéﬂﬁﬁﬁﬁﬁare wi del y
used. As the water-absorbing resin, for exanple,

Eartially 20 neutralized and crosslinked pol yacrylic
dPdd Rfditbeydaveatighistarch-acrylic acid graft

@ﬁle%seﬁ@fﬁgéﬁkfgn \fie'ﬂ&:e? %Sgatc%f%%ﬂ]ﬁlt}é:wggbg Hdbing

copol'yners, rolysates o e copol yners
egeatrinhahiding epwhyerrsborrbinrpsekiinkexl apod imersnponent .

e . sl i pked, pol rs of 25 ti oni G MONONErS,.
IRehERELpRIER: L EORRITE B Prf el St P HEE Bing
wakeart- fibEH1 bl gy rsepiet ibasakspnpiilonosied 1 ¥t Peihventionally
required, to have superi or Broggrt such as suEerior )
PPgu?‘%taJa’B%%rlﬁtPBﬁC HoUh EPBE LAt LY 3 8SoP PP PRLRG S L cles
gakhstiseRgblapand gel perneability in contact with
aqueous liquid such as 30 body fluid, along with water
suction force to suck water from a substrate

%%%E%H quna%%eg%iak%guhgt,Further, as recent trends,
a wat e 9] [ V

-absorbi ng resin powder with very narrow
*0D006t* prasendt!, e asi zemgosént eteoniadrs dn sanitary goods

YRS BERCD B0 S Rhd o RoplL 90y SHASKAY ! o SRS dhence.
pad, and the like, a water-absorbing resin to absorb body
fluid and hydrophilic fibers such as pulp are widely used.
As the water-absorbing resin, for example, partially
neutralized 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 -

cati-onic’monomér’s , and the like are used as main 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-abscrbing 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
been required. 5 In addition to the above needs, such
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
exanpl e, there are many patent applications on nmany

BArpacases £ S Sipatt Mty ¥ aUGaPEePabELRDiAl FBESE with
wat er - absor bi ng resins or water absorbing agents wth

Bl IR DFAR2 £ £8Y Rk L aw A bR cuiporRAitab ks §as been
PEgsyresehha MBidods, dhasand Q%aﬁ%b@sg%s%%%g’or liquid
UK2267094B, US5051259, ~ US 5419956,  US6087002,

PPOB2R 41 it FROTETe (1% e SRRl 2659e s $§nEped2y8Been required.

4 : 3 93, e
IR on (R he gt v eI, du St sberissisg of oo
hi5644 126 4B4en USSQO14d40), a $)Sodd 47d dhe UGS OAD3Rated for long
EP0940148, EP1153656, EP0605215, US5147343,,

ERETATEE5C ERPBBSR GRS OrNIssspEA5S IMBRE569%9B, 1n swollen and
%E@@é&Sgéatél_Sﬁg}eSQégérpweﬁl 883388y r2QiEPBS34£38L.
ter-absorbing resins superior in gel strength,
ext r aEPALT YRR AbssepATomapappetent arp breposans o many
' ed ; ters r bi ' uperd or
PR e peran Y "L ERETORg DD eee fog P8 Dishese
wpted-ahdozbinbsaepstinen wapeaiey absprbpogedgemts with a

UKE2670948B. Iec@&glqgé speci f |n§ sgegific artigle ment
IR BT arEPPrBEEI oY% Fs%“mﬁfb%8@ "R usso5T2BY S UsTen
ﬁéﬁﬁeaﬁbthﬁféafoazsa&dd&%&ﬁ?géégs, EHQEE&094B, Us5051259,
wat er - or bi n [ n superior in absorbency agajn

B8 o S o oS0 o ") BRRE286 4 fmny HRHL e e £ 01 2659,
getbodsgkhergé ol g2 a7 2, alus® 4330pa5edydBdo7893, US6127454,
wat er - absor bi resins with superior absorben

n C )
HS 4184633y co U628 95380 oS | Redsriatht | B10%d ¢ h BSHEA0076,

R8T 4B CsErR eI ol T il R % me0suonss,

BEB6123454, USBABAABBS, USKHEIIAIIR JandUBS1REBSSWedEBTH22002,

z or bj i.NS W it
R R CCLL T L R Ey AR LY
BPoasarn3ahsorbing resin with specific powdery dust
amount_ i s prgposgd i n US5994440, and a water-ibsorbing
resi nVREEH PESSTPLBLor FRTLNS pHRFISKRE i nUSE&A473%rendth,
¥Yateactbpakli RGd e SrpSIRET E&batit ek rduadddad iih Us
an aqueous L-ascorbic acid
Reissued 32649. A water-absorbing resin superior in liquid

‘permeability under no pressure, absorption speed and

absorption capacity is proposed in UK2267094B. Technology
specifying specific particle size distribution is also
proposed in US5051259, US 5419956, US6087002 and EP0629441.

" Further, a water-absorbing resin superior in absorbency

against pressure under various loads or many measurement
methods therefore are also proposed and water-absorbing
resins with superior absorbency against pressure alone or

in combination with other property are proposed in EP0707603,
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solution as index of urine resistance or superior in
wat er 10 absorption ability are proposed in US6194531
and EP0940148. A water-absorbing resin with superior
air permeability is proposed in EP1153656. A

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

i NnUS5147343, US5149335, EP0532002, US5601452, 15
US5562646, US5669894, US6150582, W02/ 053198,

BRDS1 28839 PEPY0DS§8BS Wddu LRl f1 GSBuSBBRRBY ai§5797893,
E§6 osed as suitable’to water- absorblng articles such

2didafer US&1iBAY 333 p&Si6RI9d 3gBopedt YS Bedpesied 3 08 -
ol n raf.i .t
O osor S Eene DAL bY ooty EEn D1 B HCB:bBErEY | 188 Fease
bg&umgaﬂu|a¢©sprsppsepo$edus51ll@9$7ﬁﬂﬁ HEBAMW@Q(El A

AREG7 DI R HGERCS 2T ol R TEor eIl ebaamHnt is

fmapoeeapemtusesaguam dhddesatieRednabeyengt FOSEn with less
targeted to or with speC|f|cat|ons of these properties

ﬁaé«erépgolee%ﬁoa%aacea USRAGAr - t Rerer-akgoabpngbremins
Eh@%rtlg?cy 1AV Ny Y85 Snfr?‘% réide&&'éfij-$§gorblc acid
performance in practica e suc a paper di aper

arduthon BSKendeﬂeﬂflmrlmg&eqﬂs}mme ey stperior in water

SaRBLat, 30 TEOCL S ol Ly O T 901

Auwbtpn:epeemeen@s re\sahemlabsenpérmersaeedpemehbmug9 is
retention ca&gﬁjty, sorbenc¥ agai nst ressure g
PEPRRGER TuEiia3qPe - ekt FAEEED SOzRh BaFErinevitheless
WaeH SRS 1R oy -idP oG d 118S ERY 6015 2Wat.er

absor bi ng agents have been devel oped and used.

Ther effdrdhen, I5USR1EBP48¢ U§f51ﬁl9§3én&@ﬁ33%npﬁéﬁoﬂé52
DEBYIcdR 43,2 Wat @i s3R3@hi ng ag@B%l%Hsbgb' e toWOO2/Of‘>3198

practical ‘use in conventional water ab$orbing age
yamgtrr-atbesorbem irgssilos efith Imoe?trﬁm rred peiod laurenp(re):osed
t sqQlv he pr i t. was found
B LR UL A AT 85 LU naving
epeaufnmwprnpemxygummmﬁosa¢MHﬁ|@iepslgmeﬂ|sbncbutranlon

B barry SR bl ract GEBRATREN: Pdr i 1 pelpegizing

Wit BeasbsOAmyoresd £in @arkelledbi kG ldhosied ani RPEBBIN39.
of the water absorbing agent and such 15 deterioration

caused by urine increases extractables and. changes

wat er - absor pti on pumaReky i & - TP MNP Y.

Among water-absorbing resins or water absorbing agents
which'have been developed based on many properties,  as
described above, those targeted to or with spécifications
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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properties of the water-absorbing resin or the water
absorbi ng agent neasured by a physiol ogical saline
solution (an aqueous solution of 0.9% by wei ght of

NaCl) or various artificial 20 urine solutions have

been proposed, however, urine conponents in

artificial urine are different in each patent and
conmposition of practical urine solution itself is not
constant but changes depending on Iiving envi ronment ,
£0a6d rpeach C§ga1ﬁ‘§€ JERapar e fuls ol edﬁﬁaefiyty,
changes every tine by phyS|caI condi ti ons even
Pfttrﬁetem%enécnﬁrtaetlam% zea‘ble@rew oM vpkerrelsefbing

3 S RGEN h,gt&@l QT Jgrpigﬁghg Q/Se eer?ﬁe@e%&?ﬁ arkd used.

absor bi ng agent n eva using sin

d‘lhegpé@lrfa c1’ab$oaqntoﬂogleclt| qﬂrt(’thespmdssezst anspatibnto prov1de
physi ol ogi allne sol t|on rtificial

B e Teh i AESRbaer ot el fat o Brot e hatise 10

@m&remtﬁ@neaematerxemmel @g@}ﬁtn%@bs'trlaftlene
conposition coul d not SU|tany be carried out and

thus it was clarified that a conventional water

absor bi nge sgehbvt tonl 6f Nolhe eRes festdd | Kierd inpeid of)mance

in practical use when extractables of the water

absor Biftg@r agedyichangecldeethe miemigend nitrvae found that

SRMROSLELON. pIBELeher & ohhe prgsent, vention detingd, s g

efrorat i on y Or'y ron 0
apmﬁm&unbsntbcMgsxxywlsgeﬂbﬁaieﬂamﬁamﬁdxpﬁﬂoncapac1ty,

SOEGRENGe BAYERLAFE da b 1O G Ryt i SEAE0981 ke
RAEQAburdNdo BS al REEXES-MsHUMRE Pés ULt ebl A=Ald Obbile to

caused by urine, "increased extractabl es by
dateniaratioan BF atbe | Heresseabserhind! aoantaceanl esuch

Q36 L&Y A Oty déi eby(' Hiiﬁguﬁﬁgrgéggé hexPEeseMies and

invention, increased ‘extractab eterroration
amwriqaﬂ ea@etcerr-&tbscomtlcaxt reaciEent tese oy det:enivenaiboally,
de[rftllneesd Y pNes oLl W'J‘&%l foroul as. g &5‘& £38Phin
|nv 1 on terloralonst rfc-qud fg nmeans g
quemtoﬂnegsuabdst@} amhysalalidgarc doséa bl e rs@lﬁt(iﬁ% hayn agueous

Sitish i halosine & S 57 6esonny aEFohicial

erlmommehs Hasrel15€6h alroboesy!, efmeraiyrer (S Edfkponent s
unl ess otherwi se specified especially. Measurenent

n‘é"t hadsiERerast #rEies axm deSErroRd iin ERARD &2 taniunand
ngf 31&‘-‘6&3? c%c‘lt?pirr?e?‘sgy gf&ﬁﬁ't@%ﬁ?'l%&t/‘bgﬁstant

=extracta one hour eterioration
t}:e,g:t chiaggies ¢epending on living environment, food practice,

‘age or seasons and furthermore largely changes ‘every time
"or'by physical conditions even in the same person. Becéuse
absorptionpropertiesof aconventional 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 thus it was clarified that a conventional
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by weight) - extractables for one hour in a
physi ol ogi cal 25 saline solution (% by wei ght)
Increased ratio of extractables by deterioration =
extractables for one hour in deterioration test liquid
(% by weight) /extractables f or one hour in a
physi ol ogi cal saline 30 solution (% by wei ght) Wen
extractabl es increases fromthe anount before
deterioration, in deterioration test liquid, the

vt & B ebaired ngt 2gest tco el not exeadi syf Excdtent peafoamance
absorbi ng substrate, which | urn tructs .

B RIRFEHCHT PTGUIRPR AR RS %ﬁ?’lﬁ MRS ST £ S PIng
PSR LERGN §8BSEEE €0 2BHaHhHES 1 h OWBT Se Scalises P idm.
properties. In addition, significant increase in, . .
ext r aBhabeEereyufhenn e srist invenbhopredinsd|’| 1oration

I t/h . hi ' ;
SAEUBALP ugShet i R AR 60 icer B L agene
abserbeddbyby hepaws@ra hbstrfifiangraggentin andip¢us or urine
absorptjion rfornmance.is | o e ' Cr Q.
SRIBP L SnBEr FBP MR By LpeSPES o8t MUY LEEr [dRRE cUbAd of
atBHtihe sdmapeabsar, kirmbas Ubstexalsco Hiegbsepliidererioration
articles. It is thus preferable fog "i ncreased , .
eRupadt Y| Waingy démaiarsad GFtrangablrac }éé%&?_ f TR on
Qﬁda?(iﬂ@fé%%cfsra@&cg%tfeékﬁ)fé‘été’ﬂfe$ HP8etbtMbiLEion” were
W thin specific range to inhibits increase in rewet

iBtapduped.|t islml sdhe arpfeeenby davantéanst udypgipased

deteriorabian pgue lo. i bpg 18at SN debeekeral i Pikcio of
8egree ends t9 depénd ~on surface area of the water
ahsenbitaplagehy deteekoratiablase defimest byt ehe ofatlring

i ncreases,in t

s S T R A e

edndn apphlsebeogiizel kel iexaspletibhecuatetnhis o 5y by

agent with mass nedian particle sti D50 not I.argerl .
HRAGDA0DE Lpms CRESE Crdett ARNER PREPeoLpgechs sgfinesolution
h%%%%t%ﬂtaﬁﬁgBQE,sbﬂﬁk¥8ﬂcbfg)§$§Qﬁpth@hEeB§VN@¢lwahich
the water-absorbing resin 25 or thé water absorbin .
dgentsexhdat i npehi igmpe rafsurehi (P ° Glrd @I et lafch alshervwise
¢ %%%*ie%i‘%%@%%a‘i&%ﬁ' eMECRPBALNPCMELhYEY tHBESLY D¥e as
i ACr easi ng ss nmedi"an particle size to inhibit

dietserr idreat iion Eocumgede hyshowme.ateur.t her, deterioration

of the water absorbing agent 30 caused by urine also
correlates to absorption capacity and higher

absor beine & ghichitearitap ligic bgadese exd ract @bl (@sbgueeight)

= extractables for one hour in deterioration test liquid (%
by weight) - extractables for one hour in a physiolpgical

saline solution (% by weight)'

' Increased ratio of extractables by deterioration
= extractables for one hour in deterioration test liquid (%
byweight)/extractablesforonehourinaphysiologicalsaline

solution (% by weight)

When extractables increases from the amount before
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to deterioration caused by urine. Therefore, it is not
enough to increase only absorption capacity of the

wat er - absorbing resin aimng at inproving absorption
anmount of absorbing articles such as a diaper, to
attain long termdurability in practical use. 5 This
indicates that, in a present day with favor of thinner
type absorbing articles, such the water absorbing
agent as having small mass nedian particle size D50

abtaet okratgen, tihade t 000 pant i brh gBs@llsieyyild obheapacatyables
and certain limted range of extracta

FeRESpER Iy 8OFF EREAGY ﬁﬁuaﬁiﬂn’%r%rﬁrbé%éormgléubstrater

%HR%B' oL yatgr oﬁgﬁgﬁ@tggd@g?ﬁglbhanCQﬁ\éﬁﬁH @i 88eblood
however, further indicates that such the water

ahslorlblrnge agenp ars héﬁpm@lggaISUHm%%aﬁ%dla@iﬁi pERys cﬂ@wers
size not I ger 4 m

83’5’5’& Oé‘rParcf oeV\?lt:jX facta ? dlgllqcr’l?és?l? | Vg&%ﬁ{‘%&?@ase in
ie&tlrraﬂdteblls:sdsﬁﬁgestb flesprepaien db qrc&cfthcrd{éq saurdtcture
has thus not resent bef or consj der at.i

Bito thBovatet RPSTRIMG ASor oL GAL L0 B " S HERE LAD T I B o
s Pei § avedh s uft ithkeaps 851888 YyRe iztbr abyofBkngggent
t he "'wat er absorbi ng agent with also superi or

- snghithiusy abgogPE heNi REEHEETRRESBS sLPERFaR- pattqibiecrease

S ¢ bs$989¥01fxg>r U R & Qé?éé?g%% §B?H@5Héein s886t fndbunt

cen tention capacity, specific particle sjze
dirs bini &g & X reg & ubreRs tree diraab parbing @ xdiilemd It is thus

furthe peci fi,G ranges LN ¥
RGN B AR e LateaeCF BT SS B AR B FRofY and
byi ety d it atd oS &b &xﬂ@hétahbésrbynglet%&i@galtnonﬁl to be
first particul ate water absorhin n%agnt of, the %resent wet
|#N%¥ﬁ¢%r‘1’lt§‘lnasaﬁﬁ-if&ﬁl LRRIG R o5t MG CAGBRE TN FEVE
CORREASI Ng @ water-absorbing resin obtained by
crosslinking 30 polynerization of an unsaturated

monome¥t éénw%qi@rdrfl@éi BY ot eSSy oBI4e s ugtion
1{@ ?h%n'@?%%nEheaag é?ﬁ.gra?’gtaﬁr dé §@Eb’c89d§9@@tdepend
salf S z:

| owm ng centrifu
r et entrifacecapet otfyt (ERG)tE mahsophygg@lqﬁfm@ gpdﬁqwtables

?%I)( u%ond?t:tgldrnjgonra&atr h?crggfg}fze ?% Jgﬁ(‘@%%a%ﬁép Izztrkgé]gdeater
Salp§o2POnd cagHx prilth particle size distribution of smaller
mass median particle 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
1nfluenc1ng absorption behav1or of the water—-absorbing resin
or the water absorbing agent and finishing of absorbing
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
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(c) ratio of particles having diameter of snaller than
150 pmbeing in the range of 0 to 2% by wei ght; and
(d) increased extractables by deterioration expressed
by the above nmentioned fornula of 0 to 15% by wei ght
and 10 extractables for one hour in deterioration
test liquid of 0.1 to 30% by weight. A second

‘particul ate water absorbing agent of the present

invention is: a particul ate water absorbi ng agent
cRhteeageaonlp abmc&rp@haordajmlr@s bf ohé aiatetk-tabsorbing
crossl i nki ng ‘£ jgm rizati on of an unsaturated frmzfg)omerb.
EESEA AR DY BHPY afBFBIPE1OR A& proing

MR QPRI ’asaréid Baigh r Walsra st bi diey ager durablllty
satisfies the follow ng (a) to (c) and (e) : 20 (a)

déhtnﬁa‘qrg@arlet@ﬁl on capacity (CRC) in a

h I
| U SR S0Pl ) 0508108 ) b1 ERORE s
(50 absiowpiiny wde icdege sotch20bet vaded phﬁozﬁl(w)agent as
PR BERAG 0T R T AR=0F L0 LPor o9t iy Cuf I TaRger than
(41)0 G ﬁ@@ﬁdab@blr tabne&bpa@tmgl aadbyedeteni Dimitod range

gﬁessed % t he above nentioned fornmula of, 1 to 4
gtraghabdesr hEFapPRStEBE UnENRGGE iR Wt FBRAS Brore

t&,?éelx%:fucfé‘at Hatd® (Hb%ﬂbfbr?%ggéglﬁf Veh ght cofviditi®nal ones,

e wat er absor ent of the present
|hnween¢:on fustharpanduqan% ehamsachdpsoWbtey af@rbing agent

C% S;a\l ISIn s%al\ﬁ.a{n 56&938 #goﬁgféfeogf rt%q) not larger

ng —pol ymeri za an - unsat urat ed nononer
(xnﬁmuqomgmanhd@hdabgbmpmlandbapaai$qlandhéoeoéxeﬁa@tables

in co onent said 5 water absor
B trelolYe o6 Fharls” @b "Bhite) 1 R A Ieo myepare
ff@éti@&?lyeéﬁdﬂth@ﬁ €Rpachby bLERE) piresant before.

ysi ol ogi cal saline solution being in the ran

hot | oerconrsikdenat iR, ofothe) aka¥s, n’éBFahnﬁﬁPg?EP thought
Sb£&nePxMNe BELBTehS édﬂﬁ.cf@@%%lv%fd,zmthg UL dH8 invention,

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
"increased extractables by deterioration” and "increased
ratio of extractables by deterioration" as a water absorbing
ageht.

A 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 said

water absorbing agent satisfies the following (a) to (d):
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(c) ratio of particles having dianmeter of smaller than
150 pmbeing in the range of 0 to 2% by wei ght; (f)
extractables for 16 hours in a physiol ogical saline

15 solution being in the range of 0.1 to 10% by

wei ght; and (g) absorbency agai nst pressure at 4.8

kPa (AAP4.8 kPa) in a physiological saline solution

bei ng not lower than 21 g/g. A nmethod for production

of the first particulate water 20 absorbing agent of

t he prledentcanmudrfiigen i secdmarbener capdciby coifRGlsi ngn  a

a,step.of .crassljnkin I, rizati.on_pof the a 0
B4 T S TN GPALSGCHORGIAY [Rohis T O Hov lover
AN G2 hdlgi;zed acrylic acid and/or salts. thereof as

a mai n_conponent jn the 25 presence of a cross]inki ng;:
agent @ndnasSEHaEHlan frstterclysize (RRf) abetep b the Tange

S fare +& Q99 ki ng the wat er - absorbing resin

particle obtained by the polynerization and satisfied

(a) tl)(sptdesef idvet isdleswhasdngajiseaterfefemaller than
r ' : [ ( of resjon tai i

IRt S LEAP I, hel Bt DRy o e, b

not | odr inbarad2dgégtrdblainhss e diedre martadtclan sixpeessed

D50), of .th in i cl i in th f. 200
Y a0 Ao dri i oty 08 othagsho by ybiebE and
Axdatasids A bnel cRfr Shalkdetl dikbaatlizh pasteilngiil of

the range of 0 to 5 2%by weight. A production method
cﬁ-kHé’ggbbmW|ﬁﬁﬁgﬁﬁﬂate wat er absorbi ng agent of

the pr ' i £QA 5l vfanaerxa 25 1B80g ARt WPERE W sent
a steggg§8%?%géﬁg%kgﬂak%o yner%égé%on %P%tﬁé aqueous sen
lnhwewitutdronisof an unsaturated nononer in concentration

of 10 _t % i ght. cont ai ni n- rali .
acrylf% §8§glggxaﬁgngw%t%%nﬁ%ﬁ%ht fﬁPtﬁgggEe§%%§§ orad @
owaisst +atkdoxp iagent ; rasshep obdbneihedl | zabty on a&frtceys timking

RANEILEELLEN, (30 & SLP Slo Ul ace CLOBPLRKL e st

need iRl drzdtd o a3l tSatHedfdid d)a il Qo rdthednd said

bel ow, (a) centrifuge retention capacity CIK? oiothg and

reaer absorbing agent satisfies the folldwing (a) (c)
(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 haviﬁg diameter of smaller than
150 pm 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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particle in a physiological saline solution being in

the range of not |lower than 32 g/g; 20 (b) nass

nmedi an particle size (D50) of the resin particle

being in the range of 200 to 400 pm and (c) ratio of
particles having dianeter of the resin particle of
smal l er than 150 pmbeing in the range of 0 to 2% by

wei ght. 25 A production nethod of the third

particul ate water absorbing agent of the present

i nventd oparticharbet eratzead abypoodmiprg seggnta somprdsing a
crasslinking.pol ynerization of the aquequs solutian_. .
o"\“_’lqcaen]J uar%)ls(sa I%)rlal}ged NONSHET co‘?ﬁ%"f‘hﬁ]ﬁ 380y crosslinking

ek ynes it irzad t ized od caiy lurts 220 rth tAlt e of@dIrt 8ohbarf a9hgasn acid
mai n coqunent'in t he presence of a crosslinking _

P DK oS adi fhSE o ssl enfiadig geEponent,” and said
Vi 8 AN iRy TRRINE sald s MR ke A byt &

o Ry st st s e TR e e (o),
beflovand afg)cent ri fuge retention capacity (CRC) of the

[ ti ' hysi ol ogi cal | i ne-sol ut. .
ei ng 131t neShErnode P ¥ RkBRGRE, SRSy feRED) in
netsys el ailc gdasailthe ssilae idbBeial imeheesangpari hotelower

being in the range of 200 to 400 pm (c) ratio of
p%i“‘i‘r?c%%sg H4vi ng di aneter of the resin particle of

snal | efp)t kil slhedREhbE Rl ¢ e tdiezd D )0be@ng0inl€n&@%ange
by \/\Elé:]ht; and a step of adding a chelating agent with
e R0 ik AQQ gs  sel ected from the group

consi sfiyn f: (1} i Ih%éﬂ,qr' y i.d ) af
pol yrregr(lﬁ)zgtaiqc}r?( g%ﬁ%ﬁ%@%ﬁ%r aglegz?rlg&sﬁs%ﬁ(er#klz)%}géﬁ%%igf than
(199 )urddre ingg siur ftdoe maross|amikd ngp (2%)bafwetglsur f ace

crossljnking. Effects of I nvention Using,the .

part cLD A RURAPEPEBRORoF g AGARE 01 SRRV D01 pHEgap atine

| sevluntt i, beddilrey tim hetve rn_gaﬁke_oof i @. Bbserpos sy capiaghty and
rticle sjze distribution

bl i cET) BRoaEBEBEY T S ArEseuIReh 4sd KPR AGbPA-b kea)
Pad td @hyarilol ogi cabseehing 8Bl Liti¥ni Be$hgrhoPelbWeyr #194n 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«:rosslinking agent and a chain transfer agent;
and

a stepof 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;



10

15

20

25

30

conventional |y obtai ned performance can be attained.
In 25 particular, rewet anmount can be reduced and

i mprovenent effect of dry feeling at diaper surface
is significant. Further, due to inhibition of
deterioration caused by wurine, it provides superior
gel stability and nmaintains absorbing performance
over long period, therefore it reduces 30 disconfort
for persons wearing absorbing articles. In the present

I nvent {1DNma H€@ads BndRlarilQlad 1 H8 (0305 eslE thy tdNepeatticle
be inhibited and S|nultaneousl%§spe0|f|c particle - 11

RN Gi Rt risutieews €5pr80i §ed408i raiségcegation is
| ess a&rd) faﬂ:ﬂpw ﬁb@eesr Hr P déemé@@r of the resin

particulate water I ng agent and produce

sty bt key o Bm@ﬂégrsubhnalsS@ W dpeimg siupertieorrange of 0 to
Qgston flgﬂhproperty i's provided and pul sation which

[ Ep%erl Ical change in powder feed anmount is

i nhi bi& eslroduct iagidindtdivd @i hilse sdcpradpaktoBudbte water
absorbing articles such as a diaper, mxing is easy
%%’é‘h“%%é‘%%’rtt iocfulthCe PREEERT AB%F‘EFHQ ééeﬁPaGPCttﬁélzed
t{wgpgd on and hydrophilic fibers such as wood
crusheJ)pqu, whi ch conveniently provides 10
honogehedisp cuﬁqmgssul@mklsgspoémsam@ﬁmm ofptaet imaweous

t fld@l%ﬁ‘téﬁ.rhrﬁ%\%s'ﬁh%ratglds ﬁﬁgge 05. entratlor{ of 10

er-absorbing resin an ef a sor i ng agen
ofo t30e pyesemghtruummmlnnngndomenemtnall15dom@ﬁyllon£:1d as

1 b I d.below In th t t
oI TR AT o dod AnPERREHCEY Ofotn a0 SdgatiA DE 3Pt
Exanpl gsstehovn datteral (AR iopnhEtEdgehs el zation; and
capacity in a physiological saline solution,

(b) ma%§tﬁﬁcﬂf) FUPHERES €F@53%%12 LPEHL, WRESTT AeFeERERY resin

e%&f@fé #b! <§}§t P LdeURS It WAhkQRralS) a%Q onneheesed il (a)
extractables by deterioration, (f) extractables

fop 16) hdessribed Yhosi ol ogi cal saline sol uti on, (9)
absor b?gf 1nﬁ}ac_1 | neescselflxl %.O.%t %p%c)lﬁ.ﬁ%/b (%?{;é %kot): e 'J'.rész.n

a physiolo e solution
agarnstle pn%pnyewalog;@ak Pal { AdRDb 191 tkiRa) bemng in the range
physi o] o ?lcal al i 25 solutlon (j) absorption speed

m?¥hn9 et Y 9%ohysi ol ogi cal sal i ne.

sol uti op) makk réeldiadi lba/r’@f_é_'@é sieestni® oBhIw ﬁésﬁ)ﬁ,pa(r]t)lcle
Io%arlthn1c standard deyviation of particle size

dPSERP btk | Bhe FRPE 1 actUbites 49 WoHe ahr in
deteri et k@pidest bhftifies having diameter of the resin

particle of smaller than 150 um being in the range of 0 to
2% by weight. _ _ _

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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30 (1) A water-absorbing resin A water-absorbing resin

of the present invention neans - 12 a crosslinked

pol ymer which can form hydrogel and is water swelling

and non-dissolving in water, for exanple, water

swel l'ing indicates one absorbing |arge quantity of

water in ion exchanged water, such as essentially 5

times or nmore own 5 weight and preferably 50 to 1000

times. Non-dissolving in water nmeans one with

patt&clabbbmim@eﬁ@rt}hm dohgtgr Diathddn dmghestibéned (a)

50% ht. and | t he range described |ater.

R@aéﬁxeagﬁ rﬁ@?ﬂoﬁ% PHereof are specified in Exanpl es.

As theayatent 2bsegdi ﬁ&téﬁ@ié‘n' @aﬁQ@l@%'e%@Rt) | greghkOResin

10 to attain objectives of resent invention, a

water:é@sldr@)pﬁgS#@épgl@btlaaaﬂevmebyoal‘és@mbﬂqrmg in'the range
I r 0 aturated nononer containing an

ggiﬁggggéggk Qg?ﬁ §Qa§?§ thereof is essentially used

and pr(e) everd wed { papbiralicyp siead (8602 ext pbeyresimparticle

BRAEE! Mg ErhaR he20tr hocAROABNor i nly

conpogeq ehtaer yifi paaeii¢lardher isdy (6l diie®fof Stheedesin
Any wat er-absorbing resin nmay be used as long as it
ﬁ’éé”tl&l@sglfl FR2HL 9B Shat | LY 1R Redg drakds Cange 9 0 to
bhe L Walkehnabsgrhi ng resin obtained by crosslinking
reaction wth 20 a crosslinking agent after
poI ymers tept $Haddingr cimsba iy edentovidiieene ontred pe hgmings
I.d Or laor salts thereof. (2) A water
l%%g%ﬁ gé@nﬁﬂg d-8“RethBd*? lnHro uction thereof
za)Adwaua@ pbagmbirigaagent in the present invention is

oljdif ent made of the wat er - absor bi n
T3 %507 Thbedamei g Lot bat gt ang frossinking
Aqqqquaulmeh@l duk$abet crbsBitadihg water but al so
i ncl udes wat er contalnln%&substance w t hout

ddpdciaditiey sumtees, csesrlagkdrPne, bl ood, excrenent,
30 waste liquid, humdity or steam ice, a mxture of
wat er and organi c solvents or inorganic solvents,
Efifieatst @f &he Iuw@atg00und mater preferably urine

and pgticulgrly - refera ARRFIR ﬁktg%
th
preseﬁjtr E}[ Ehcufat Xere a sorglg%gbregn %a ©
q&&&entimvemtfﬁniheewmhﬂv1ngspec1f1cabsorpt10ncapac1ty
and specific 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. 1In

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

byurine canbe inhibited and simultaneously specificparticle

- 11 -
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absor bi ng agent and additives or water may be

contained optionally. Content of the water-absorbing
resin in the water 5 absorbing agent is 70 to 100% by

wei ght of the water absorbing agent, preferably 80 to
100% by wei ght and further preferably 90 to 100% by

wei ght. As ot her conponents contained, generally

water is used as a namin or essential conponent and
further additives described later are used. 10 A

Mot e rdladlmrmimrage;nprofuﬂhe ¥ iese segiregentiooni salespand

obt ai ned, for exanple fol | .aw rod ctl

FRPRueT 5 Tos 5T FRumertic s R T éiﬁgdp’#o SAREEF shorbing

A9ént bRdibAsce 41988rBSnd hrpiovesdeachns sdtapbyi rdereior
erties. Production nethod 1: A net

m%g@nrﬁkpﬂgprfeeﬁéwﬁﬁ iDERYisiechfand aaﬂ%%ﬁéoeow&ﬁ%h is
gér §d98§§t ggor DPoNBE: ¢ ﬁ@é&' D& A0Ns Nent {34 £28d 1n

crylic acu ereof as a min conponent
addibeoprEsemmEsoflmapﬂadudulwhln@ ab@@hbl@@cﬁ@txﬁkﬁ$1su0h
transfer _a we ij ust t 0
BRI CEBPEF LR Dot PoRy ML IRAT Nl Sy GRartay € water
§p8ssbiflyi Agenl tdfu&nyat;ajemtmawaabm himy hyedtophilic

particles th s eC|f|c absorptio a
BEBaGE i RBURRE SEURNRR G e EIVFHI%%J‘Y provides

Rehygeh2ak ebmn ?gsgalggueous solutlon of specific
concéntration of an unsaturated nononer containing 25

non-neutralized acrylic acid as a main conponent in

f | db
kAg+ gﬁﬁ?gﬁ&%n% %8 %g?%kﬁ@%'egeagﬁg%ntigh owea by

neatr I on, nment to specific particle size
d|sterwtmaMeaﬂdlbuandrfosuthacwateossb$@kbn@gofe$h@sand
t ai ter-absorbin sin arti.c .
SRt SRS eFRiRG AoBalad 02 PuePBhl ufiuBRs tohdndpeaction
60&8&@@%&§N1EIBéékpm&hﬁgdHéﬂQMHﬂIﬁ&hb@&dﬁenﬂunvention,
aqueoqus _sol ution of an unsaturated: nongge ntainkng .
dsl% ed in

IS hedLPUinggdaser V7 + LB GRF b PYSEF escri

%Q%ﬁ%leé%%éhﬂﬁh@e%ongﬂnégﬁtfﬁf&@@r@t@ﬁ@ﬂ@ﬁdﬂbétlty(CRC)
crosslinkin agent | owed by adjustnent to

weéupfhx:s:paquqle%l §|aiéneoﬁ%letrtim,. dR) dmP s medien particle
fea?§55 ﬁstl)' BKER aggdté%{:ﬁ:a&%tbq}e%eg VRl idRs@iRing (e)

reS|n par es Mﬁt Specitic b absor ption capacity,
vitmerresiars el clneltabl nof agedtiraics abdded by t detend ogatione  (£)

LEngs Selecked i fILLDG 0L BHD<5805L LIS Alind bLution,

(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, (3) absérption 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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(ii) after the polynerization and before surface
crosslinking (iii) during surface crosslinking 10

(iv) after surface crosslinking. A production nethod

for the water absorbing agent of the present

invention and further the water absorbing agent of

the present invention are expl ai ned bel ow

sequentially. 15 (3) An unsaturated nonomer As an
unsat ur at ed nononer conposi ng the water-absorbi ng
res¢roghrmied gidlgmeablmhdvhated £onpllyydisoge harairgrs water

acr %%c aci and/gr salt . thereof is usgd as a nﬁin

c ‘ﬁ% WY, 24Rd"°t'h %Sﬁﬁévb‘égu%,%dwa%ﬁe pri fframple, water
coubl hahg dmdiiddt«d bake APH6ABISg A& dge ghkatatyh6éf water in
wat er - a sorbin% resin. Such other nononers . include,
aho%cﬁlifglfg‘%d . ?&FSph%‘b?l'é atﬁq@ﬁ?ﬁf“éf-é%llmﬁwéﬁ‘ﬁ‘ﬁss% HO LR own
NREDGEE YALE d £hrdBl£ise /BNYEHD AL nd B! eiNorAti®solving in
fumaric acid, crotonic acid, 1taconic acid,

VIV AYeE NGNS ®©ngcivd th extpechybles in water in 1 hour of not

1.de- 2- I l.f opj i d 5 (neth
SEI0EP S5 P By BEPARES B4 O0hE Peldh, AR 1acer.

sMéésuramanni matsads, tieveoy | aZe peol fidahein Examples.
N-vi ny| acet am de, nmet h),acryl am de, N-i sopropyl. .
(et h) agrylalfdEr -2 ,S&rgilﬁﬁt%‘?/?%fhé%}’a@r%%ﬁ&}nventlonr
2tbydeaexyehhylobi@®iRkACr Wt &she present invention, a
met hoxypol yet hyl enegl ycol (nmeth)acrylate, o
pRyeEhyPeRERieol (TR acr pPhRénefsob kY| en€rasadiytking

gg@n%pﬁlej?ﬁ%({:%xf?’c%ﬁtaﬁ- uJQﬂuf%?%ﬁg%?&%\e@ Qgﬁtgin!i.ﬂgt n acid

Ination of two or nore en NDNONEr s er
t aaoup@and/iocr sl s thaireof by esasedial hy ceed aad ipoeferably

a WaPe]s] [ f. the esent .i hvention,. .~ use.ratia
SIbRERi 8P GF HE s ARSI IR b e IS i $850 hieained
i by ppel emeabi yifly tanB %3y 1Anlke ngas € dawnirisital raater onomer

of acrylic 5 acjd_and salts fhereof, nore eferapbly O

LB 104 SPIRAE h 2 TRIGE DRET AR PT0 T b BPBy ) S used.
WiRG @BtdRsabebabedgMmeerRr et N Hs ardtly 0AQURt has
is used as a nononer, salts thereof include alkal

nEEaFssanked RPkenewEzedr (Hh HAtAIrsaPnd ahll dMbnikAn the
Sﬁhﬁér-hﬂséﬁkﬁi‘hgfremnogﬁé9{M5§’cfcﬁc§“isﬁ.trmi§lg reactionwith

avai lability and safety of the “water-absorbing resin
obterersl inodiqimosaltt sfaed gudtyassilpat ioal 0§ ar einsaturated

PEREhEl Font IR, Hh bl TURR o E ) Slls Ao BRE.
at the acid group in view of property and pH and
neutr aI&%a;{ iw%rtl.er 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 a main
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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15 ratio of the acid group is usually 20 to 100%

byrnol e, preferably 30 to 95% by nole and nore
preferably 40 to 80% by nole. Neutralization of the
acid group nmaybe perforned in an aqueous solution
containing a nononmer or may be perforned after

obt ai ning a polyner as shown in the production nethod

2 or 20 they nay be used in conmbination. (4) An

i nternal crosslinking agent A water-absorbing resin
mseﬂerablhehpmamﬂurlmwentInntwespmeﬁemslhnkedtlon, the
po+¥n§ crosslinked st%ycture may be .25 for Epd ag
42 c?%%%F hﬂ%drFﬁbE RR¥hEG WEhE S tF old| Pik&hife Water

ADS6FBIn I agdntnlaeidnaldiasald it NGa 8geNha§UBR &ori®ined
called _a crosslinkable nmonomer may be used. In view

apt b%ﬁéhfy Content pf éhér‘”é‘tﬂ%‘@é’s@éﬁd-lr’;gn‘%ﬁﬁ Beipthewater

56@5%%@ f@hﬂ EEef"d‘% gg;?uns 0o A4S wRRYENG b ing

[ ess than nerlzab turated groups or not .
fdgeBty irsnefzerraéd@t 8blte geaam veighhwirst Ghetharyatedrerably

r bi it cooes i nsol uble t.o wat
e PO P e R TGy ContPy e g KB FranBll diheratty
vatthese usddramla aadssbirnks 8gnBgebt Sompomwentleand Burther
nebls neth% ryl am de,

%éggggg?ﬁghg%éﬁFéﬁélTaF?ﬁe h§ akr§ ate (pol y)

pr opyhenggéycabsgtbm&t AderEr ot atige drddEtdhvipldHoRM&an
trl(netcgacrylate glycerine tri(neth)acryl ate,

BeyRkta imed aEe ¥ lexampken hay: tjeaf ol L ey iyg predggkden methods
f | |
I]‘_mgb Bedalfff}?étng@{ r%/ér%tg{(o%?ﬁ?a%%%iﬂ@‘cmﬁci¥ IIQ{)/F limited as

pent aef yt ate, trial
tyagueat ét proaliitlgs onsosyhnsfpirg theaprygbephbsphat e,

trial Lyl am ne met h Iyl o kane D

(poly%%Pﬁngﬁgalygggkéé )gé % %ﬁﬁéﬁ {h%ﬂ&ﬁ?ﬁSSllnklng

ﬂbgWekdyhtebheb,f @tmyeh@ﬁ@cghs/c@blutp@hyethsalnen&gdamﬁated
| ene col , ceri ne, entaerythrlto

E‘PH?%‘SH&H %P%?r@ﬁ\étéé}gé‘ﬁ%ta@ry Licytdpad/or salts

cachapaEt s apz@éyﬁtdaydp%@nm et Yebd¥hce BX a crosslinking
(meth)acrylate, etc. These internal crosslinking

agentsand\? shaiseranshier agenty £akbaviadc byf a@msaﬁent to
%E%l%’led%aﬁcﬁ.@rgf’{é agfstggﬁ%{@loﬁ maﬁEin%lurther saurface

ossl i nki'ng agents may as a whole into
peaetsulonkssagtoe‘mmm ohtponed watwsebsmhbmngtrelseamamuecles

g Q % n 2, ac1§ of interna
58S PPaR fg Cagenperkren caalityt

Production method 2: A method for «crosslinking
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 acrosslinking agent, followedbyneutralization,
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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used, in consideration of absorption properties of

"the water-absorbing resin or the water absorbing

agent finally obtained, it is preferable to use
essentially a conpound having not |ess than two

pol ynmeri zabl e unsaturated groups, in 25

pol yneri zati on. Using anount of these internal
crosslinking agents is preferably in the range of

0.001 to 2% by nol e based on the unsaturated nononer
(exekuadifngs bheaimicmpanetr055 lthikbAgseAgeN S h, ciB¥ €l inking
pr ef er abl .005 to 0.5% by nole, further 30 ) )
p?g?QFabl%’ e 3. 34 TR e BAdSPsrifiG aanFicle size
paekerablyiol. OBnd O fortn¥rbys Pl gee TRE IS NGIBMRINES  thus
of the internal crosslinking agents |less than 0.001%
bebkaiaednddver-avsPPing 7refbhe pant otepr viithe specific
S Lelen 1.on_pr ties. j ) f ..

TR o P eIk Fhen B g 2By PPl ws en
does not meukf kéméngkysébeoatedofsbmnkied gtowstaorsisting of
mﬁLgh increases extractables in a physiological saline

5 (&61 FFSRIPOSNPFLLEAER8E in deterioration test

| i(q4i) ch £t €hi RRA yimdlr8lza tii BEr AASBEF 8 ¥ b IAGHILSr P¥s1inking
deterioration, increased ratio of extractables by

ddidi) oF¥riieq sugfacexcrassabnkingor 16 hours" and

t hys) naterRrelerahle. C%syﬂ@nr%g?f hand, the using

amount of the internal crosslinking 10 agents over the
range Peproducthenerethotabbesthhovever, absadoteg agent of
r c rofi C It f-

e BEe B RE A A R 3R KPR T e BBE B Rng agent
| oflethe pbesept i mverapiami tapeobxphadhkidngedowi sé@sestucdlly .
as a diaper, and thus not preferable. 15 Wen

crosslinked structure is introduced inside a polyner

by using)t e unikstkidateaomshbhki-ng agent, the internal
crosslinking agent nmay be added to a reaction system

bef or e AS ¥y LNEF tYrakpaatonHymeenpasi g thie vakehoaserbing
prr_ea;;_fitnefhef‘@ﬁ %ﬁ%lt!e?:aéﬁﬂhvidznf{éégi E9lay§§H&1%He% , acrylic
initiator An initiator used In polynerization of a
masdseendd ogbisails theocendt &6- ubsdr 85ng masnnceompenemt, and
t Q%e%ﬁﬁ?rge 'u@é%ingh.gﬂe d]:nﬁlnu gﬁbfng?gbﬁﬂiitkégther monomers
pol yrrerization 1 nitrator such as pofassi um

peios whitatiey tdemaitem-poissubiate resddi. unspeh sotlfiet eponomers

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,
(meﬁh) acryloxyalkane sulfonic acid and its 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 incombination

of two or more kinds.

- 15 -
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pot assi um peracetate, sodi um peracetate, potassium
per car bonat e, sodi um percarbonate, tert-butyl
hydr oper oxi de, hydrogen peroxi de,
2, 2' -azobi s(2-am di nopropane) di hydrochl oride :
phot opol yneri zation initiators such as 30
2- hydr oxy- 2- net hyl - | - phenyl propane-1| - one. Using anount
of the polynerization initiator is, in view of
property, 0.001 to 2% by nol e, preferably 0.01 to
. 1% Byepohenempasedoret dthan acrwllmngmér 63alvermnehased
t __of I rlzatlon itiator is_les
#ﬁg’#’ﬁ% 57 tor A Bl e vel e pRtRene o vERtion,
uBermtsueq.oﬁvltu—ﬂeenomémer amhenttlofn thymmb)aaﬁrd redlomhereof)

SR B B e P AL T s

raalmrr@mz@um tRideet | hotBeppeesesbliyny ey 108, b;ptﬁldqe and
pol yneri zation or preC| pi tation pol ynerization may be

BREL BASEEE ARy &O, SHPY Makieew of property, aqueous
sol ut yRRRPGLY Gﬁr 23R L KR f%%n"&'%"i%‘in 3R E%Iliggﬁroup

pol ynerization by preparation of "an aquéous so
afs usnad aaraomomsrplseﬂersatﬂh@reo\i)mnaéndecadﬂ(admmatablsalts ,

RO S ess N SRS, e ATl GO0 Eol s Sa0 ©F

b@r@brhhﬁcﬁonoiﬁediusﬁrpaijpéﬁz%d.,lalbild.ﬁttyeréiﬁh@e@aki}éty of the
eratbure Qf the aqueous saqlution or the nononer

é’ﬁ&eﬁo APSOFEINS F?SPPnPPEalneHomé‘a%%um ptatet M) Pegassium
E@%t@yaﬁﬁwg]ﬁf@fﬁbié”t hel upkatarakk méfohor %ﬂ%’lnlng an

aqueous sol ution polynerization
@&rl gFogpt Sughs gisv st vdtiige cilidar swarert emalp 1) @@uﬁéallzed

ﬁ%} e 2B big NREE S AA Yew 8@%%% ch'v {@fg)%%? ‘f{ﬁlu[Erallzatlon

natiom is not ‘especia
br@ta@rcrﬁ elle egti daf ta@up lp@lswaéxhyzm torlOvabymolaesarryeferably

Ral ynerd-za on| started u5|n t he
AR I A Pe TR R b PO HSo bR HEERTRDEOBy mole.
dle@ttiadn zazaoble@mtaé acid g¥oliBynaiebélped rotrhed iman agteous
qj%rrerlzatlonlnjtlator as it is or in conbination

SR8 SRR | BnMOPRIMEF At % DRePPFLPFBRD after

oppamakiy’ @ gepends 88 EMPANOintige PN iFRtdhod 2 or
initiator used, however, is preferably in the range

sheysmay Psoesash iorcomhrigradrialy in t he range of 20
30 to 120C. Reversed phase polynerization is a nethod:
for

(4) An internal crosslinking agent

A water-absorbing resin used in the present invention
is a crosslinked polymer and crosslinked structure may be
fofmedasself—crosslinkedtypewithoutusingatmdsslinkable
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 crosslinked polymer.
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pol yneri zati on by suspendi ng a nononer aqueous

solution in - 19 a hydrophobic organic solvent, and
descri bed, for exanple, in US4093776, US4367323,
US4446261, US4683274, US5244735, etc. Aqueous

sol ution polynerization is the nmethod for

pol yneri zati on of a nononer aqueous sol ution w t hout
using 5 a dispersing solvent, anddescri bed, for

f or exanpl eUS4625001,

US4873R99] BS54 236087 49549 13632, USI9855l 8 rdS51ankligg agents

40,)S5264 Us 906 S P081.1636,
LR SR80 TR ST TR T o NorOHE L e Pt JHer T Zae T bhemide,
i(pbliyatohglexenplicbiled in these poIynerldfuméthn®&hpﬁ§te,
are applicable to the present inveéention.

al s

éV}QEQBVgﬁﬁﬁgégéﬁ%CHf“Fﬁ@)ﬁﬁéﬁ%ﬂ qqﬂﬁﬁﬁ¢%ﬁﬁh%%Propane

2sidasen) hedyahewe, gNoUEFahi Zak| PRe depiery Pi &C]

gréggé ? gnera y go to 100%8[3envgEE % t?n glycerlne

pEFY F?zatlmﬁﬁ?ﬁﬁéﬁk%teof a@t@nﬁaﬁmWateéxﬁdﬁonermoﬂhéled
r zed

e k1 Bl PBRATEL  crhidinch) POFYIREL £ fbntacryenritol

pekyadmethl romylatepol yneriagblybn nayabaraaenied tbniallyl

the _unsaturate nomer, neutral i zed

usl
tRePdrplestenont r KELELITON dogheEb B tene. urkhiar b Larine,
pogTREth) al gl okRagKaheaq w§@y§) é@hyie@@gnwobedi@m@ydyl
range of 0_to 100% 20 b ng these, in the
6FB&6@t|oElM€?HSé 1 6%91M61dbiodu%¥h%ﬁrnet%%@w%eﬂﬂglycol
tion po nd
R e LR e S A
aquééagytbén@pion\nuhyhﬂaﬁﬂmﬂmlnﬂncneuhxﬁqmeofcaob@nate,

RPOFYIERR) GoorBbBbaiRss b, Srbre hbANP AR Oal T on Biciay

embmdbaemyiamaclede to start polymerization using the
non-nggtrallz d_un aturatid gononer follo m&d bg d al
neut r aFF25t FORSFRAhETRPGLL NEF DB YRBFF ZARY one Upgd alone

pel yied ma&tiieng £t o WisSAbYeak BtdSPrREEppRediialtieedThese
i,n. advance to_the above range; and to neutralize

fntersali frogelinkingsposntgonsnePe-added, ag # whole into

whi- €01 ON A tem Bgli/ﬂT%B'r%@Bho@lgé t R gt A €bne kind

nmonomer neutralized finally, and the neutralization

gsghet RshEhenl Zekinds @é snberna} cropplinking agents are
Lyimerd za

B%ﬁ%kj#%rEggQ degﬁ§%§§|§§l£bigiﬁﬁ%éﬁ’598§B§@Ee§ of the

wetierakbbsatrbangnagshe adogiediater absorbing agent finally

lycerine
& !

obtained, it ispreferable touseessentiallyacompoundhaving
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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wherein the non-neutralized unsaturated nonomer
containing 5 an acid group, in particular,
non-neutralized acrylic acid as anmai n conponent is

pol yneri zed, followed by neutralization of the acid
group. This corresponds to the production nethod 2.

That is, the production nethod 2 of the present

invention is a nethod for crosslinking polynerization

of specific 10 concentration of the unsaturated
nmnbma;a@oeopjsoxsndieztsimﬁflma’dﬂt abeomphﬁbalpzqdeﬁtigm C The

as_a onent in.the esence o
CiaSaf T, et i b shaY fronBhiREIRS A9gnLs less than
athé st amepd db@ssﬂ@ﬁlgdjfcflﬂﬂretdt@ﬁ £oirfec 2h8s f Ui k&@lstructure,
surface , crosslinking of thus obtained water-absorbin

r BB AP pdMGreRsss1 5%k ¥3C RS ¥ | énasoPpYFéAledpgett yaline

| Boﬁ.hﬁleﬁowt EQergethgdes? qrﬂ"@le%%@ﬂo@:'a‘té%@x acLY¥ti Qiquid

acid is a main conponent and after . crosslink I nNg

peegaEibedt lahexisi v reamed r@gmraactuazkebmadmldaj:emnﬁtlon,
n of 3 10096b

ERGEDSb] LR (A0S ChRLELELATEY 2Byt R RIELE: anc

pt‘ekerabtybﬂés Jﬂw/abwmmg' afnad tnwgchdty ptrbeeaddllbl ONon the
kaI| metal ,salt for post neutralization tqg

pPBS 63?t|5?eaT%%ﬁ? Ut Phdde SRRy GResplinking

Wabéht@b%%zb' Bel @8hgeOireliid Rl @3RN lext redidld 1y, WiiRkver,
t he wat er-absorbing resin obtained by this

péP?ﬁé?ﬁzé@@WﬁdrﬂWHfé%§épé§lﬁymfe¢h%b§ﬁ€cﬁ‘rﬁé°50rblng
of,,-2 h S tiy it t

oBEarR a5 ShSorrne: BeptBIRR Hidnc | WAL St Aovers

abbbpptind caperity Qitabsbrbyngtartn¢k&§ S ashe diaper,

n n La e a ted nononer is polynerized,

ugﬁﬁg%gﬁnuh?% s §Eé %ﬁ%?hal crosslinking agent tends

to be uWhea tardsslriedee, $tilotghe dekal iﬁtﬁcﬂldﬂﬂ(nﬁ!n@;l.de a
nd deterioratjon reS|s ance to urjine can

Rpr-&ieq sinMEhRgdetesng &@%%W%ﬂ%‘?% ti"ﬁ jinfgrnal
peegggqlhnyﬁata t @k Fé‘adér@[:bzﬁtile%dﬂ%%”?%§tem@efore,
can be used wit acrx ic acid, if necessary ec
ofHEAnIp ATy meftembpel werskeationnEdr die cm@@,@meﬁkpﬁg after
agentsai1i¥Resonof polynerization initiators,

additives, and the like are the sane as descrlbed in
the content of the itenms (3), (4) 5 and (5). In the
pr oduct n f the -
polyne(sga%nég?rgﬂegizgeE S iﬁfgiggegt is used, is not
es peCI ahl1y1ﬂumtmd4sdtbmpe&ymenaathowﬁa genemakltyu dbtain

OW d f bl 0to 30%Db ht
Oiﬁ%r:gggg,rgﬁ%g desin used J;.Ln the pre Lnte thvention

1ncludesaradlcalpolymerizationinitiatorsuchaspotassium-

persﬁlfate,  ammonium peréulfate,' sodium persulfaté,
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-1-phenylpropane-l-one. Using amount of
the polymerization initiator is, in view of property, 0.001
to 2% by mole, preferably 0.01 to 0.1% by mole (based on total
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Is preferably carried out in an aqueous sol ution at

tenperature 10 as low as 10 to 25C. Al kali netal

conmpounds used to neutralize an acid group in the

unsat urat ed nononer containing an acid group or in

the pol yner obtained to provide a partial alkali netal

base include alkali netal hydroxide (sodium

hydr oxi de, potassi um 15 hydroxi de, |ithium hydroxide,

etc.), alkali netal carbonate (sodium carbonate,

pmrasset:m bi cénd&omnahe, uetumg) aneiunt | oiE tzheWpof.LymerJ.zatlon
fornance i.ndustri al Qﬁj|t and safety

DA LR bR B s G SodrmFeaTRe iy idual

[0 et LN ISl e S, ewhﬁ.QfeQr @Heearﬁ@@rﬁt@ diheRe b@)ltyht%rlzatlon
present 20 |nvent|on 50 to 90% by nole, preferably 60

BRI S Ve B2 °a]€}z’dncg1r%uﬁ§lhfﬁefhéa§ép9r@ntalf%l becomes

Qfﬂﬁﬁféﬁmktéh&ﬂéﬁﬂg f%ﬁg by neutralization
reaction with an al kal1 "nmet conmpound. In the

production nethod 2, the pol ynmer after. 25

pol ynme | aII eutralized. A nethod
for n([e%)tzfélﬁglﬁon o%e"n]tckt é/ﬁ yrrét;r with an al kali

met al mmmdpremehudemveﬂmmol pOBki Zedl@iedSzation or
carried, out, uszg%ka sol vent, one_wherein an aqueous

SFTHTRH DL NG 1RA O S0 v CaTE LG QUL rwiiiomeverT,
citi t tRewt b goloddries;, Pal giiiuLb S et Opél"_r?tlnlar§9atlon or

pi eces of not |arger than about 1 cnB, foll

fIRYPesed mhasty steegel on Pﬁlﬁmﬂnea@letoerbsa pmaratlon of

CRPPREfe ou NI Al ligALiFopLL e re.t he

wat er é%?érblng }Ogbgfagg%tﬂgﬁéﬁég %?é%én xﬁﬁgé%tlgﬁnomer

i soBCenbraohd) ipr bheraghigous66oiot 96 etm:telnafter referred
tral IS efera per.forped so

(E A 7 §00bREs Frl L Rt 18D 4V BER 2L e, sprgtion

fof sthe metmbmalrl tatpmpandf,x icspetetmeflebyby temperature of -

n utratizatioqggé%ree of 200 particles) descri

CRIRRPES 5P gArbhe {n?ros&%ﬁétdmtr eﬁeeetaébxﬁemﬁed

tm@@teﬁﬁpkefeyeﬁtyqr@ t7 @%Wetﬂg@ttsfaertd 29PPhe FR¥c RS ably
used essentially in polynerization. By polynerization

0 @ 0% by #sabE - of When dAfHanls cledint iorapeflameagant ion
'{‘s ddi LN ok, the i Q%Q'H;B@EQQ TRNP Blre Hgsa?lso be élsed

crosslinking agent olynmerization 1nit
whE meers s@it er -aid arddi ety eame LISI&QiSl@th@mbe@ameomse@ not

SSopednt s MSPLHL O SRR BV, o' BEsen g er
polymerlzatlon, if necessary.

Polymerization is started using the polymerization
initiator. An activated energy ray such as UV ray, electron .
beam or y -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 is a method for

polymerization by suspending a monomer aqueous solution in
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15 ability and superior stability to urine can be
obt ai ned. When the chain transfer agent
of the inner crosslinking
agent can be increased and deterioration resistance

conbi nati on, using anount

to urine can be inproved by increase

is used

in

i n crosslinking

density. The aqueous chain transfer agent 20 used for

pol ynmeri zation in the present

i nvention i s not

especially limted as long as it dissolves in water or
an hysneeded ist lpylgeniic andaentat aud merarerbehd figwlaxdeple,

tj%i Yswood TV &) Zi}se%]e n

phosphites, ~‘hypopnhosphi’t

' US5244735,

BUR rRAT

rerccapt At dous! so2btienc ppilgpeeiaaeiondddecyhe method for

nmer.capt an, t hj ogl ycol s, t hi
ﬁqw%wfptrw? %ﬁc & BeParer sa@repanoto
M‘@ﬁ@ﬁéiging%&%&m HPaRbEL Epe§0¢Ho B

and their salts are used,

formc aci

omalic aci

d,

luGipy without using

:!Bﬁgﬂ@,%ﬁfﬂisg%zsom ,
an one: I N or

61486593 haWS428608ds sEB€878832r orHI4R8IrIRp T&F U416,
YD £ ORI 6 36,

as s'odi um
BEEH 6 t EPARR 2008, erald y usetomedsi ngr apoliytneafization

t.he eous chain transf.er ent depends - 23 on kind
STt SRR ST 1 4 dRsFBF SERA Vs Tt RR el ae are
of1 o nayeIEE a il eOdISt 150 | pif é S¥h t hivweedion s 0.001 to 1%
by nole based on total nononers and preferably 0.005

to 0. PYIRFIFRSOTHAOL SURG LafbubRe |RIEES S Har I AR bhas,

Yot sddy | e‘ﬁfs%%‘.éﬁ%s% 8

in particul ar

Y Qe QUIRRS a,%o%ghn@ﬁeféHE t 1 QRRAIdY o4N

anount of the iInner cross

ypophdsphi

EEgQBgo ho

sal'ts suc

nking agent

Y otifgtd

Ut Qs of

rese

igesitd bhy 20dte dd Q%ohy rddsor puikoin eapakyner brat tdmprocess

e ot her_, hand
(r}\giterﬁgégr%/ﬂkr[eatg rﬁé}xomer, heer unGSa\t

nol e I NCreases

wa

18

es an

usj ng _anpunt
3¢ racattéetﬁ n%nomc?r may be

| mvisynse 51 2d0d |49 ot nielue: reditzear ytand dddinehfcredtized after
pref erabl e. The chain .transfer ,agent nam
HESBIT I T HOT h @ oRONER T2qaEa00 Sa¥Ubs

iy iRslatalrade Ohofiefse Hd i dal ided he da€fic®f Therefore,
pol ynmerj zati on. The aqueous chain transfer agent is

i3 Bt 23 ehedBEBEAC Of ot henpitrat uratre j poneges| 48 the

B R 11154, A dd®F 0 to 1008
Drying A crosslinKed polyner

duif dnpkel- byAmPRg ablegee, pbhyhkei papdvatkenhodshpd tther the

gﬁ%ﬁ%@i%h\ékhga §ﬁ9§%g.%§%ﬁedd??ﬁg¥8§!}.%ggf.on%l%& J?aetion

bifo st i@q&é@ué”&&l&%%c?@

production nmethod 3. (

necessary,

be add
ot bet %

goubt}/ using

andpolymerizationcanbecarriedout using the monomer aqueous

solution with neutralization degree of 20 to 100% by mole,

_-preferably 30 to 95% by mole and more preferably 40 to 80%

by mole. Néutralization embodiments include to start

polymerizationusing the non-neutralized unsaturated monomer,

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 theunsaturatedmonomerneutralized finally,

and the neutralization degree means value at the start of
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Drying is carried out generally at tenperature range
of 60 to 250C, preferably 100 to 220C and nore
preferably 120 to 2000C as heating nmedi um
tenperature. Drying tinme depends on surface area and
wat er content of the polynmer and the dryer 25 type and
is selected to obtain objective water content. In the
present invention, the crosslinked polynmer after
drying is called the water-absorbing resin. Water
¢mﬂh&mﬁruﬁaﬂﬂun\mater absorbing resin used in the

prese vention is n eC|aII limted, me

i t |s|2) XY 85?‘&& grbar}é, pF&l%%ea&‘ p%rf‘iect?lhé’ for’ acid
@dllyﬂietril&gxtfﬂdﬂ diftoyl 1QvRa BS; RO 4 EIPLF Bn i AME adopted,
powder, state wi'th water content of nore preferably

yhered ey RN gt ral izedarngataieatas pamoger gantagning
1370y ¢ ggkan[? ﬂi%ﬁf{i&&iﬂ' UGt P atc%ylﬁ"év acid

by wei wal er content not onl'y | npai
fa&mmanyGmmpondnSiapbéymsrpzedudbhﬁmﬂmﬁbyheutmakesatlon

verizi.ng of the _water-absorbi,n in i oss
b Re g Bhube's piEE S raERBoRHE % PR R BRSEIoN fethod
@ .st t[‘hblutis‘m théap e6daedt eftmedhddhe o fBhe st Agention
resin is specified as ampunt of water _ contained in
tife aPeFD ggsgrolfl @Q%Wk%ﬁﬁ%ﬂ“%ﬁ#%w of osperific

HoH deh t3la th@AC Ot hd RWaturAt el HorbRe rMaliedudssdiution
various methods can be adopted, 10 so that” objective

wHittdy nesnnert rag l@l@tdaafnemlm rcligdaag Medn comgoment Hot the
xreégrydéqgf argpgggfi S‘Hg gr %o&%ode{)&%g%ﬂtr&ﬂ zation,
y| ng, y azeotrope

rying, mcrowave drat i"on
\ndjustmdnuhtmﬂmmEC1bxgapartSolyeﬂizandnhighrhhetdSnyace

i.n h t erature ste owever, , not
SRR of £Bs HPER S R el Ees i B Png ticles
rvﬁxs:ll'nspécﬁ.Becmﬁmtldrﬂh&@pbbﬂﬁyobtﬁi nad ghodute: @droMethod
producti on ne;hods is not especially limted, as |on

% PPN BCLLFRABPES RS BE 1¢ aGLAd S aénapldmempaﬁant andatter
'd’l‘%éﬂ%%léﬁﬁfbbq_%erf 'ZQVEQHE ud %iﬂeuﬁgﬂié\cﬁhcryllc
flat, irregu

aggl onel at ed partl cul at e,
st Sosomedt &Fleﬁhpa-‘f@lil@:ﬁﬂésf prreRevrablyi Bﬁe*g@llaﬁqf’a] by mole,

A L R R e e
peddd dde maqlzaa 225l lowred dly @i abidtibnoofcapaeilkgld metal
V@f{ f%?‘sp%g{: g rters’allnlzl'}zlstlon Qotphr%v[{rdessggtlgxer‘it Y 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 absdrb‘ing '
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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Is adjusted preferably to have specific particle size

to obtain the particul ate water absorbing agent of

the present invention. 30 Particle dianeter of the

wat er - absorbing resin used in the present invention

to obtain the water absorbing agent of the present
invention is usually controlled in snmall range - 25

of 180 to 420 pm as mass nedi an particle size,
preferably 200 to 400 pm nore preferably 225 to 380
warahe peediwdihaerkyylpeeieidblif R60es928%0 fnecifidc other

r at4i . ticl Lt h di,anet f Lower _th 50 pm
R A AR BT crBeon YR GIALARD Blbes
tocf @?Me@k@aﬁiaﬂdnﬁ?fﬁwg,egaa?iwi&gsq ?‘S%ﬁggyhggéikef are
ight. Bu ensi, specjfie JI K- 2-1 of
e oA s JES I RE ! 3B Ehe( CORBERT Leb s amd di) o (4)
Qi (5)t.heTnWBher pAHERERE B REERNGA O, I dUMRS8Mion of the

invention is adjusted 10 to be in the range of
R e 3p ol e ompgonege gyen add swvent 1s used, is not
4

abl y.0. Q) 80 ti f rid cl i o
e A g R e o BT L0 o 100154 SRR g et 20
wei geighh anldobee f@aalbh 1 ¢ 160 D% byprefertadshg p@3 yineri@8%ion
by wei ght d further nore preferably 98 to 0% b
@ BRe P taB Ly et aquhin Fa S s s i g Pgpbetature
pes ticd easi e wth st5idbution is controlled preferably
to be 0.20 to 0.50, nore preferably 0.20 to 0.45 and
par ti ditkaty MEtederampound syl fosmutnakiizg anddid group
BY e A ASEh t I SIS | dSHEH DHY BT adi®y r@&%gcgé in
by reversed phase suspension polynerization, b 2
dip @csiyore pebyaanedat  aproigara peukand atkakl amtal base

[ r ver, it i ) .

R ay Rl ML HBMEE e (hell iR, potassiun
poydmexideat ildithilyn hpdreeide rtand ellasdifmetzl carbonate

after. dryin while contrpollin ss nedi a rtigle
RETGER: St S TR e LA B ke S T R LS R L)
o et pefr floginiicER0 ipauskeliiag afHivabiyity and safety of
contradictory, and thus adjusting.,to specifjc
pee | eiaé%q-fésq:@lr&aﬁﬁs‘é,n i ROER&NgHy ustPRHimt Falts and
DS 4 4 Com RAH 14 £ 16 S AeQ A LRABSELERA afh RA bek8ent
size D50 of not larger than 400 pm'and to reduce
comenttion, fAhepHAY dvemode, wornfdrahbyefO stml8dE by mole

4200 RSB DR 08 O 58 e
salts by neutralization reaction with an alkali métal
compound.

In - the production method 2, the polymer: after.
5polymeriiation is esséntially neutralized. A method for
neutralization of the polymer with an alkali metal compound
includes, when polymerization is carried out using a solvent,
one wherein an aqueous solution of an alkali metal compound
is added, while cutting the gel-like polymer 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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~invention 1s adjust

a sieve after the pulverizing. In that case, the

coarse - 26 particles to be renoved have particle

di aneter of preferably 400 pmto 5000 pm nore
preferably 400 pmto 2000 pm further preferably 400
pmto 1000 pm On. the other hand, the fine particles
to be renoved by the particle size adjustnent have 5
particle diameter of preferably smaller than 150 pm

and nore preferably smaller than 200pm Thus renoved
eemse gqfarthec lpaeseand ifnventpad ii¢) &9 rmy 100 °di Spesedrably

T W (NN O L.

RirdeRsl Yl Bott herdéhecipas tichasrprBYeRt 84 & yl@he first

subj ected to particle size enlargenment process
REH e adtion pades| (eReaffiedhmy reptralisdtien [desgee of

oLl M daSed P ORI A1 NP4 ddia AR ent
ed to have e above particle size

and preferably the centrifuge retention capacity
(CRO) 15 physi ol ogi cal saline solution before
surfac:{eﬂc%s%faﬁ{iﬁfgan CLART 1 ed to be not | ower
than 3 gfte pRyRrY eftfeatt don, 3% dhahd Fr@nsfart Bgént may
referably 40 to 65 9g/g and particularly preferably )

EESBE LIt 2orhey Bt} ¥Rjel #3tk0M 1 R YRR ERzatdgn in
heh & PiHeis@inlcrd oBYad H e APE UHd iG RFBHEE Pl addht 1MEEd4tion

crosslinking agent to an aqueous sol ution of an
its dihe aersh tuprordrmeonobgreohnnek| cngsshénking agent and

SRRSO SRIELARAT g 510 RRROLAGT A xosie

atreoy bjbtgaj?mhtisasusidd i? atrrge tv&m:elemtrs!d‘rwg[e;gr ayenti Oﬂdthe

capaclity.o the wat er -absorbi n esin 1s also, requlrea,
i R h T S ahr AR e L SR s ALr o i gpbotSing

adsion i yngnageitle r idfr & €0 DI L6QRL MMENELRBBHAIGiddNe When
centrifuge retention capacity of not |ower than 32
d:/%be chaa] Hapeter agsndr bR mesd 5 comRd ng&dPhe | Wsingpamount

e thee panés ClgdAmMMEthd NaBBhY¥erd#l NBe increased and

classification and particle size control in the item
(@pteriorattipnspsistance to goinparar bedgpaoved by increase

' i . - 2
A tdf%gbﬁtﬁblﬁn %%%tsq (Yf t%geéggego §e&1a?1 ttt}%nslfﬁ:r agent

wat er - sor resin sen i nvention.

turedl chse, préyheds zdesoni bied tine USA2989G0; MESREUND5.s not
US49506 4.78879. d EP844270, can..be used, and :
(RIS, B Sk REH i AU TP igs In vater oF an

shsd s isdHpl gpdlcOuhsaturated monomer and includes thiols,
thiolates, secondary alcohols, amines, phosphites,
hypophosphites,_ etc.  Specifically, '~ mercaptoethanol,
mercaptopropanol; dOdecyl m'ercapfan, thioglyéols, thiomalic
acid, 3-mercaptopropionic acid, isopropanol, sodium
phosphite, potassiumphosphite, sodiumhypophosphite, formic
acid and their salts are used, and one kind or not less than
2 kinds selected from the group can be used. In view of the
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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5 structure. Ratio of the regenerated water-absorbing
resin by this process, contained in the '

wat er - absorbing resin of the present inventionis
preferably 0 to 50% by weight, nore preferably 5 to
40% by wei ght and nost preferably 10 to 30% by wei ght.
10 The regenerated water-absorbing resin by this
process, when used as the water-absorbing resin of
the present invention, has |larger surface area than a

RNk L B >fet hé edjuiti ABHa Rh o Lasfe Miaglar aﬁ@QId@tdeﬁftratlon
speed, thus advantageous in view of perfornance.

ik & MopoBes RGUFESEN SALLE 107us hemedisfed 15 Gt ctl% 1% by

HARE IR eldS ogerefah! YosldRiet ! athd %Me\&%mlzy 9,005 to 0.3%
classification and particle size control after m xing

\mt ﬁOl?he The SsiagsarprAg Fess thso 8i-98d P ythelemuavg des

vvater abs%')lbl ngll?gegé:ﬁl %’t%@%;e?eé‘gét KV oqﬁ%ﬁ&nat%pe “nner

mxosﬂinnnunguﬂgentbynthhepmmésﬁntnnmmﬁ@bﬂen1ahd 300 low
one wi th speci

i,c absarption capaci opt ai ne
e sner BaPagidel rg Bane! PE BrSELaROLP DOT dihe other
frldQwechdyubithhemousit f@¢er ClLesHy Nk ng. rﬁcreases water
wat er - . absorbing resin used in the 25 pr esent

RIS P 1ot 2PFe L GERER) ptgbitétgnenorheapert¥§ry @xy thus

IrRWee@ Aoy g Eh Su'f‘lflécéhﬁiﬁ’stsfa:ﬁ‘g &g, aé@ﬁt%é‘%@ radded by

generally 50 to 95% of the centrifuge Tetention
cHpER WingCRO N  beher e reundieoe  cagssdusnki sglawdon before

rplé{lénrteerolnz%é:a%élgc? %%%%Jenb%rll rizgzsxil ggegwhiecgign rl fl{ﬁ‘nCFrlzatlon.

armunguedu s hhad:ndz&%insﬂenmga@emts egsaATt i 01 h eleesmddiict ion
tipe, as a propr| A surface crosslinkin ent

T ah % Ay AL Hen AR o (e ar T P thod

|3 md&dohdl%tﬁi’ctifcﬁ{ rexXaigd 3. those exenplified in

US6228930, US6071976, US6254990, and the |ike can be

used and includes, for exanple, polyhydric alcohols

such ifd -, tri-, tetra- or polyethyl eneglycol

5 nmonopropyl'enegl ycol, 1, 3-propanedi ol ,

di pr ogyl epegbgtonked2, pol-ymemet hpkain8dperbynetdhel , above

M %%1 qgl g ri I kK .
RPN SR BB LY By PR YEEEA Ry prgesnsnie
]pcﬁl.;pt&nt a‘mledc]mtnayheﬁch@x]aeédndflnecessary, and furtherdried.
§§: cIohexanedlnet@ano i ? Xy & ngounds such £ 60
VT Ry Cateqrsc SRt aPEReERy Y BEREPTPGRSERsI T289E. o
ped Y250 @It 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 objective water content. In
the present invention, the crosslinked polymer after drying
is called the water-absorbing resin.

Water content of the water-absorbing resin used in the
present invention is not especially limited, however, it is
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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am ne conpounds such as et hyl enedi am ne,

di ethyl enetriamne, triethylenetetram ne,

t etraet hyl enepent am ne, pent aet hyl enehexami ne,

pol yet hyl enei m ne, pol yam depol yam ne, etc.;

hal oepoxy conmpounds such as 15 epi chl orohydri n,

epi br onohydri n, a-nethyl epi chl orohydrin, etc.;
condensat es of the pol yval ent am ne conpounds and the
hal oepoxy conpounds; oxazolidi none conpounds such as

2toxhad|bylivemight etred ;paxytcldul dirleg;pred feit S5y CArPaRALes by
congoggds sucg % et hyl ene carbonate, etc. They may. be
(HEHTBE - o1 T N0 YA TSR EORAENGNDE A SFPRGEE B thHSLEY and

Tengsf hEebent| yproauettonf Hhaet 8196 HBReRr ?%@.%rlzlng of the
invention, it 1s preferable to essentially use a

pBRYOEr8RBOEPEBHOK /NG MIeEsd ke fand may 0$8FENRPAFrol to
h
C&?EE§fléS §;g$&¥¥to %% c?isc@Pﬂ%utfﬁﬁe %%@%Lhec%ntent of the

on.ato era avin
caprben-aR5oabonmg ofeBin 0i8 |spe?ﬂulEJ_qaa:lef:;EElr alatneunUSImIQ water

amount .of the surface craqgssli.nki ng agent depends
CORBOOARSISEGTIT R TRRT P THEr ot o SRARGIE S LY weight
pLeker ahl Yriyinghatr asgecofo?. @0hduasl,0% by wei ght

based on the wat er - absor bi ng resin and nore

pr ef er 8613 AFY1PFG HhRR Usssl, oY 2 piows e tugds capijhadopted,

| BoStihd AGH (I AsSld MeicRG an‘:Qﬁtp{§S@6‘Eaiﬁ‘¥§mlr@ludlng heat
water is preferably used as a solvent. In thi s case,

usrugnamobAt aizgdryingat epduepdnpsessunst eirydogy eAnfrared

oFay FhST TARANNILEa], HER0nRMER Dy dkotrope uith
;)a Hymrwwcﬁrlcabxqalmilng%ag/bsemt andih{mgi Eumf.gliﬁ;b: c?a;yirrg using
RSk R Eobrtine SErar. RhwSeta: nith SAPSIAL L idmised.

hydropbhhpe off g8REC wedleredbdcrBisyl, ré§h.ﬁg GHTOLé present
thereof is prefe rabléd in the range of to 10% by
t

WAPYREHa8e BPERLRE it SheaBBeS| BFodESion ARHEoUs is not

pesbeeahhy yi Blﬁlmﬁeﬁar@@ Und &01%% BYs et §Bi e Al be treated
further preferably in the range of 0 to 3% by wei

16S| P -%cénérG@QLQQ@&@SPhGFh@abre§@@¢qqﬂnwﬁ¢%n nearly
t rab th m rfa
Crggg' P.E.%fa(i kf?cage ggrv\guﬂggéng%gglﬁrﬁ% T ?)Iggtlculate,

inkihg agenf in water rop
opganue—sckuemuxeﬁolIopedtbglespraynngmmveﬂ;op dirgegularly

dd f.oth luti bsor b
AR Leh i oBhet ot B m TR sy Ranh i & Tpbpreranly

- tis2d.to be sprayed is, as average particle

(9) Pulverizing, classification. and particle ‘size
control and absorption capacity |
A water-absorbing resin used in the present invention
isadjustedpreferably tohave specificparticlesizetoobtain
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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di ameter, preferably in the range of 0.1 to 300 pm and
nore preferably in the range of 0.1 to 200 pm M xi ng
equi pnent to be used in mxing the water-absorbing
resin, the crosslinking agent and water or the
hydrophilic 20 organic solvent is preferably one wth
strong mxing force to uniformy and surely m x them
Sui tabl e m xi ng equi pment includes, for exanple, a
cylinder type m xer, a double wall conical mxer, a
hHH &peed4agi pa | @9 naype makian padtistiaped zay Yatefexably
ri n e mxer, a screw.t m xer, a doubl e-arm 25
GE052, 108 By A5 4 s ahiel 25 L 4 Yt B R e L Cudar 1y
npreferadly 250 td 950 firh)eamdl X1 odo f pabtiicays wat RtiGheter
type Lodige m xer, a continuous type Lodige mxer, :
Rk 1N TtBRNabhBIHT P Cegitr odfliast tonbealldbei dh kif weiaht,
i ki [ r hec t-o
e P A B et EanLyar i T b
ofedghiti ng medi um or tenperature of material) is

prefer Lo the range of.1Q0, t oC, e
o ot oriery Ao e TREEeSFiadom, R aREE g0 of the
heat ¢ nepddorb iy peefarablhel prébent angrertfidn Fondh€ai the

2 hours. A _suitable conbination exanple of, heating,
tEHRT ARFFRIAG 2d8ati A EhaPresaBbErHRnhion ig adissted

hesinbeang 2R8Gdmde Gl prididiawiy B .R3" tbeyl 8beg/ml and more

wat er - absorbi ng resin can be obtained 5 b{ these
prerERBalRly ¢ 120 taggBorm Mt i oRaAinaiepanbior &f WG thekiameter
u i h r (Y ' V.. faAoh : ;
LSELIT LIEOPER I pEBYERRLOD, 900 LHUSBY BeLant 4p whole
Aggtoheleds i ooner preferantyudiescd HO04dbyt vengbt ampicrther

liquid taq water-absorhi esin,after surf e .

S et G EE v B en O, harhPidnt en ot nftinic standaxd
naeni&t vy o9t eF pant e8le0fide t@idOAbBYLN® Uhicordrblled
further if necessag%t'he adjusting to specific

PRFETRFIPLY 70 BF OptlitR® wirePoxEsBFBERG2PLYI - B) taH) - 45

Pty epad 2¢ 116 Bl ¢l st i 3ty o, @A aneg above. I n the
present invention, agglonerating is preferabl

per f or Akt Bl & ShEEHGRY Peradpilyetg Waendebps fi sekgd polymer
aglgli{,i f e g | i .

o PR Bl e B AU SR R o AL o6hon, oy
vaiepe nbion bi pglyeerhzabhdn i dnparpacticuwla®® astate and

B LR 2 B ChBURIER ) AT e pndhersbivpte,
ipatbhecubangley in an aqueous solution 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, béing’
mutually contradictory, and thus adjusting to specific
particle size. For example, in the adjustment to specific
particle size to obtain mass median particle size D50 of not
larger than 400 um and to reduce content of fine particles
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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of 0.1 to 300 pmand nore preferably in the range of

0.1 to 200 pm Heat treatnent is perforned, in view

of agglonerating ratio or agglonerating strength, by

mai nt ai ni ng water content 25 (specified by weight |oss

in drying at 180C for 3 hours) of the water-absorbing
resin, at 1 to 10% by weight, nore preferably at 2 to
8% by wei ght and further preferably at 2.5 to 6% by

wei ght. Heating medi um such as hot air can be wused in
hpeattiing esnto Heatreng vednperapare iclenpanattee of pi@ferably

h i.um or te erature f erial)
R} S SO o e S rab o G gt Suphl0 um, furcher
@ﬁ@‘f@r@mm igmot ey £38n¥e00f umd0 drP tHO G Rdtd NG he fine

time is preferably in the range of - 31 1 m nute to 2

FRAT ek C aSat PriRe mamewiesk layé"-hes pé%ﬁrl@égealéy adjustment have
tp?a{mrcﬁ.téjagaﬁgtgﬁa&f ? ?mﬁ?mér% 15 um and more
exa e 0] e

Sui table conbinatio ating tenperature

aree frecab Ingsma ke x tbaa(ZQOfum 0 Thulsremdvdmaraand peddGcles
[ Heatln and dltlon of.,wat er

éHd(%lﬁe ga}tggf t9$ & qﬁ.pﬁgﬁY are by The cbarse

beé carri €

Wmlmaqwmmtr bleatpﬁgfaaabby mﬂﬁeﬁﬂze@lﬁgaﬂmtﬁy the
stirring or without stirring, as _|long as tenperature
RULER 2 IGhPERESE SN DENELRI TS éanebla%rhéa%?ﬁgremoved are

Wit e B b éf"gld:f@e Férlezfee[aﬁlila?geﬁgm:epf%@ég&ehbér@cloned at
nmethod is hea of the wat ér-absorbing resin

e of ol kv vt éfteﬂan@Q hed inedudsy Insspi ng up of 1 to

100 c m il

pr efe%g{g)cre%o tbgsfo%r&ﬁmrﬁ/ ]%5:1 gglﬁl%doq)\%%tlcﬁbso#bﬁé%esent

rHsventuam b clotjaisted! o heate rt@eandbdvlee papdritaleulsdtze and

wat e i.ng res an_be i,ned b 15 .
DRSS I FRE B i e e PrEaPRo e ooadty (CRO) in a

mm@gﬂm el ipfee o 1ha ik l}b‘?e@é),ret B@&Eahx’é\/ldi:@)ssllnklng _

strong m xing force are ﬁreferabie g:/udln
Cr?g'é?roc T Rernoh 4BUBY etheh 13% Q:'alm%%(@rref&rably

h3SEOW§¢ga%dﬁH&ﬁprE¥B§aM§%o t8 o6 Yhapssa 'iHa@:HCLﬁarly

ri bbon typé mxer, a screw 20 type m xér,” a doub

Kvesdlerarab by éﬁatéhﬁ91@/@ype”TZh@ar@@rtrlfalqeorgte@hmmf@pamty”
r@:ﬁ&?rbea'&oﬂltlgco&llgw tl%peugq. igagécmﬁ'ﬁgu' g{o‘?{nt §fb§kch.nner

type Lodige mxer, a“conti type Lodi ge ni xer,
etthS/Jaztréflrtg) agenddtedan @qusmumsoluatisar OF nn resiaturated

agen “gg%g’src%"ﬁbga f; ?ggg%%e{éﬁ}é&%%}ff%é%?%%{tsmns or

amryinqwddndﬂtionyqueAUQaﬁékyEBESrblng resin can be used as

thewater 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 absdrbing 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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inorganic salts, etc. Content of the additives is in

the range of 0.001 to 50% by wei ght in an aqueous
solution. 30 (13) Addition of a chelating agent To the
particul ate water absorbing agent of the present

i nvention, a chelating agent, in particular, a

pol yvalent - 32 carboxylic acid and salts thereof can

be formul ated. The production nmethod 3 of the present
invention, in particular, is a nethod for

draolss biseRliasg: pol 3/er + &t ¢ 10vi rof re siin afudousresént ioveaftion.

unsat ur at ed nononer wth non; ne ' acryli
o PR G0 RO e SRR UahAeh a0, "Bnkamaes,
USSEICEIDSf s A TEEd i NERDRIRT0 fedd weduséy, and, thus
gﬁ%ustnent to specific particle size distribution and
FRRIFRGTRLRT ¥AL €T 6ESPrRkNAGE T 1R RS shRsteedially porous
weit Bk=absor bing resin particles with specific
absorption capacity, wherein 10 the chel ating agent is
added Rarin@ipbhymedensradedovatpefabgorbingfresin by this

C i nking. e [ L] f

P G b aE A RN T e R R R PR T BEh F b epent
compameivn ilsopdeferabiat® tar S5deshy usdightossldmkedeferably
structure and thus top produce_the t absor.bin )
a%etrﬁ 4L56Cfp8Vi ‘6?“9’?1‘" c?é’tcgf‘ﬁoéﬂ:a?ffﬁﬁerigweié s"'(%tr?tCL15 {y weight.
Ur'h & &-e gEtR reteldal i H8r agIs8d rvises rl:e%itrhﬁ?/\f@lﬁﬁé PRSI NGvhen
agent of the present invention is preferably one with
HE YR 515 ERPrYA L abT AR I RINE FESAN @f TR [ARSpeyr ipyegtion,
C%b$QQrg@E%ﬁE&bQ@Aﬁéﬂ$ﬁgﬁathhr§P@?EEﬁE€d%H@£ﬁH&gQQ&des
Fe ion of not lower than 10, 20 preferably not | ower
thigheo, absorpsiopr efmreahl ythns advantageous in view of

amn I ent,carboxyli,c aci.d and salts.ihereof an
R PREIRs R e R s TabGE R, P mroea
| esstithandBamatdoxys genepsl bpndssiaf éstéleteopbulAesariging,

these, . .ani boxyl ate salt be t ,_Wherein a
oAt b £ DR S5 A PR b Ap L cohes) SR Tl etk M th

- athe aGit¢ r0aBERTLANG rdXEWH 6Bt 4 7884 bINESE RYiY\Ab£OEess (8) .

carboxylic acids specifically include
di et hyl enetri am ne pentaacetic acid,

triethyienesetfam ne-Jexaa08t £ @Udbment

cycl ohexane-1, 2-di ami ne tetradcetic acid, . '

N- hy dr Bxyatetalsr e ing eesdinamifnéher paeseind doivgntion may
e%ﬁy'aeé“‘igk%ggleng%stﬂr})/ LgL 'C"’bezfoddjdtai@r{‘ﬁeﬁ;%%?‘fet% §,3Ghdwith
et h{yI"enedrant ne "t etra propioni ¢~ acetic acid,

Nspb&yFidl abaolbpxyoet dpaaspar tolstatnadd 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)
beforesurfacecrosslinkingand furtherto60to90%. 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

- 28 -



10

15

20

25

30

- 33 N-alkenyl -N -carboxynmet hyl aspartic acid and

al kaline netal salts thereof; alkaline earth neta

salts; ammoniumsalts or amne salts. They may be

used al one or in conbination of two or nore kinds.

Anong these, diethylenetriamne 5 pentaacetic acid,
triethyl enetetram ne hexaacetic acid, N hydroxyethyl

et hyl enediam ne triacetic acid and salts thereof are
nmost preferable. Using amount of t he chel ati ng agent,
|lmVi§im’CtJ40c§UIl§r not hespeai abl pdliynigdlesht heardhey, iforaexdmple,

e ey 3408 untnefpabr Ooborndre B36254Bbo, ana

vtﬂteerllzklesoabl bg uesd ind IMRlhde)PEsentxaapde, polyhydrlc
pr.ef 0.0001 to,1 weight parts. The_usi ng_anount

GGoPs YR 2BIRONRai Gt FEI Aot esARy URRESNEIHYARNGG YCol,
tnpricydopya drk gd§icoanougs- g dealed £l At | H?pEBp%'eﬁ%glycol

amount but al so poses a problem of 15 reduci
a?as%r%‘tﬁ%ﬁl%dﬂlt:@ penteneddrher hanuolypéowulngleglycol

Qﬂgugg es 0 i ght_.does 4"

rovi (fln' é?wgf%g?]@%gdﬂzt{%%eﬁgg?%o ’hg cag)éltgpelel

tlhé-a\ﬂd:lme(ledf, t he Ch,eﬁ-eﬁerrtgar@hml,durl ngl, 6-hexanediol,
nerlz tion, t.he %heritin agent be adde to a

P B et Ry eemaennds' 2ulh as

fedHywab dly doal BT 24y PR tWer,t g Y PEoaJdaL | ﬁptoilfgzvalent

m dst of polynerization, or it may be added to theé
GEENS RRIER ALY PHRB@SRANAeNes i anine ndi et hyBepesirdgnine,

rasidt Pl ral@ niddd the chelatip ? agﬁﬂ&lgHggggﬁ:amlne,

surfaceé crosslinking, surface cross I ng~ may
FETftEaEy kesiehgxamdsleut i on cont ai ni ng t helyethgdeneimine,

qnt ad Wit chel atin
%rther%ﬂ&ﬁ%‘e Cdse ofq édalj;I ig?%oxgheqoﬁﬁﬁsgerﬁu(:h as
zﬁnxnhkﬁfdhﬁlencrep&brnhfhgdruh nﬁ?mb&hgdépdch&o&bhydrln,
t er-abs ing resj af t crosslinking. Fur rin
e SRR RS AR e B ok i R THBS B oMbt BT G TRLe ) the
tHeel cdposey | ceimipohdds ;Wabgh zeil $8ehvad th%ohﬁ@ls such as

chel ati ng agent nay be sprayed, followed heat i ng

IR ARl A ISy ABEei coimldm wrea’t @llla%ewe méuagwnate
aSompoithd1886hi oA BRI LArbbLa RS, dRHeNInAl I used

the addition, if neCessary, the fenperature may be in
tEHONRAE d MeRlp vt kon phe vt pa@oycokinge. cHeo suffgciently

a%gefltt %@‘%egﬁgeéflﬂﬂe ?}e;s%?ﬁr ?Hggnt? ’ieﬁigs Iﬁl‘eferable to

omerating proces tem
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
atdms of 3 to 8 is more preferablé;

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

- 29 -~



10

15

20

25

30

5 chel ating agent is essential in the production

met hod 3, however, it may al so be used to the

wat er - absorbing resin obtained in the production

method 1 and the production nethod 2. 10 (14) O her

additives In the present invention, the follow ng (A

conponents made from plants, (B) polyval ent netal

salts of organic acids, (C inorganic fine particles

(including (D) composite hydrated oxides) may be

addaet eis daparbAsconpabentoonitenade] thewats nt-ebsikebing resin
at nt,._b |ch ario functlon a

ngd bgggﬁg%ma 3r¥5 5BFBPRY e % gsg Fo 20% by

we\tghn:l lmas ed Shetlasl date@namebbbdﬁg imlud@md imd reher €86Lably
the addbg:éeg %are solutions, an enbodi nment to

é&d Be LANGH 1:9Wevel@h%pefshaﬁrephaélptmr%anlc
whil ke nith oithe rCasRnt hat elrhea wgg@bthﬁéa 20y19& 8 QON§@¥ hilic

non-saoluble in water, an e dinment to add as er
Qrgpeisi sAL¥ENASLS usesd, aRANDrARENt dde nEod 1ﬁ|’l@referably

addifd ¥8RgeR L0 E’d?%%} aﬁwgf]@rbaste{ggoﬁ R @@?p—%ﬁg&%lng

as in the-case e solufions I'ng anoun
reesa, (mpreop(@jembiljf Bn aheerargeliafi ¥eso 3% byependbt and

n j.ecti v functl n to be added wever, i.s
2 Sr e b R gL a B 5R0%8: RS Ot tandt: byereodns-
10 parItnSsub)fa\b%I thsbﬂﬁﬁﬂlﬁ@ ﬂ;OQr&ag esBYtWeh9Bht 0bn, the
t he water-absorbing resin, preferably 0.001 to 5

PxeLs 5P Lrdrefodhg prrmnt%rng crfr@fsémapﬁ G inkigg agent
RAr h%t@é ﬂﬁagbk al nll%sgoyae#xlﬂanfgl PO%ed by

part by weight usually does not “provi de sufficlent
ePraingr @udidrioprall skunadd bhiomhpEe thre sslwugiempiet the

Mhtler éa%g%%%g%y }f‘@éﬂ{qt A E‘t% ?ra?rflfn Ctmé"é‘i‘i@' 14 Yfore

t he ad anoun I nC
absdegﬁbd@ peDtophansazedeeépnppeémbsanﬂheﬁagﬁpartlcle

.ants A water rbin ent of resent
Bt R e R AR sl e gt s ot & SRADY pgypne more
@lr@mab’lyt Hey aeUitande &gsor.ilbed abovamto ful fill
deodorj,zation effect. The conmponents made from plants

to beiEddd STLHRIFeEOMe UTRAHE oK ingrhqyater a%ﬂ’%zoé?lng

Ir%@_%,oaaeceﬂsegmﬁnﬁ%gcgsgn{ A wa@}h%&%he h{@VOPRi 1ic
derivatives thereof and caffeine. It is further

prepeighiselvrat theptohpbaehy nrlerish ptaeng siging force
|t%a§{3|1?8§mi a{ﬂd"gui“éhﬁcrﬁﬁg thefm (&M L1 & IR 6 gA8L S pment

stachyurus praecox
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 rdtation'type mixer; an
air-flow type mixer, a turbulizer, a batch type Lodige mixer,
a continuous type Lodige mixer, etc.
Awater-absorbingresinafter theadditionof the surface
crosslinking agent is preferably subjected to heat 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
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gall or gallic acid. Plants containing the conponents

made fromplants to be used in the present invention

i ncl ude, for exanple, Theaceae plant such as

canel | i a, Hi kasaki plant and Sprague; G am neae 15

pl ant such as rice plant, sasa-banboo, banboo, corn,

wheet, etc.; and Rubi aceae plant such as coffee. Form

of the conponents nade fromplants to be used in the

present invention includes plant extract (essenti al

di1¢a)tinqoltameiit$préfeplahmy maue&aﬁ@\w@fn mPhLdd to 2 hours.

extract 20 residue as -praducts in

pr oo"‘:ll al‘kgfne SFERha 9 cﬂﬁaﬂ}pg'rﬁ asdgonGerpgastrye and

died s mmm:essnag CNEsta Y tfbowezeﬁourr&{dlzwd@%r 0.1

theig h% E yval ent netal salt A water absorbing
OB -t HaPBF é@HiaFﬁ\v’éﬁterrcﬁbﬁﬁgtblasr@@mub@obtalned

Wyﬁ/ﬁéggt Eiadssalt, in particular, a polyvalent

net al salt of organic acids in the am)unt descri bed

above to inprove powder fluidity and to maintain the

f1uidi éy%)af‘,_{ogreg orﬁ?xl stt ure absorption. A polyval ent

net al an organlr% acid used and a 30 nethods

for mXiweeahsalinpialee ik sant a!seaairt SHY prexem! ihvedtion
and the yval ent netal salt

in V‘? PC.?;/ 2%04 [ JP1355, E
dre%ryahier qﬁ‘?éi?ﬁ%%‘hédﬁ% é@ﬁpolwqyﬁ]processes
fF&j/thgnéiﬁe[&th BLO88s8finc13BestHe Ja&é..s.tigﬁ‘rc‘)ff ﬁcgﬁbcﬂls liquid

mol ecul e include polyvalent netal salts
& WatperfbierPdRgrassn aﬁmeynmmﬁﬁcammssbmkim@arbytment

Ct‘}léd Whe g%ﬁ%ﬂg%tﬁ%ﬁ?& | ng{ ﬁ'a@%frsg g%PThegé_ to 10%

nHy e use e or In CO on o
Kiheight Ararot @antbeacﬂﬁ:lneoapsaryg:ktdwadpobym&;em specific

n ni c.aci.d exe ifie are
ﬁgalﬁén %J?A br anc%edofat?a?ta%\%‘?%s %ﬁE%P—%b%% aﬁ?%ln by
dut e ol iaigl, armt:tq&ramszfawatlorﬁa@mqme@cla@ovleaurl C
acid,sﬂ_grlstlc acid, , palmtic acid, oleic

aci d, ¢ &hecPaerantet Ven%‘?’?ol%%%&’&ll&sﬁéﬁ%%bly
o thedbyi 8thEtROE £61 Gp AP N eregl-%sewhéaahelon

acid, naphthoxyacetic aci CF etc.; polyneric acid
QfcHaker BAY2gHEPHF S dian @bﬁs@olw ydtihfagtiar a@ddtlves

%ﬁ&?erlﬂé‘@om wQE@iegﬁggngH§§?e%?.§B Q‘nl hcppégktlcular,

group 1n a mol ecul e and nore
faasPyayéndsnetidd ds p,apfgr@bhe; d Dm;tl)dtl 6116 @uwbe, sprayed

Cstyré@ %v%‘i'a%’e %%‘i%ﬁ%‘l% %‘iambtle%l;"b%e%glrgblgy{h I:llqe range
of 0.1 to 300 um and more preferably in the range of 0.1 to
200 ym. Heat treatment is performed, inview of agglomerating
-;:atio_ or agglomerating strength, bymaintaining water content
(specified by weight loss in 'dryin'g a.t. 180°C for 3 hours)
of the water-absorbing resin, at 1 to 10% by weight, more
preferably at 2 to 8% by weight and further preferably at
2.5 to 6% by weight. Heating medium such as hot air can be
used in heating and heating temperature (temperature of
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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acid, palmtic acid, oleic acid, stearic acid, tallow
acid or hydrogenated fatty acid of castor oil, etc.
Further preferably, they are fatty acids w thout an
unsaturated bond in a nolecule, for exanple, caproic
acid, octylic acid, 20 decanoic acid, lauric acid,
myristic acid, palmtic acid, stearic acid. Most
preferably, they are long chain type fatty acids
havi ng not | ess than 12 carbon atons in a nol ecul e,
WILtinmUUtantunQahunaBed et i) teenipl 0t e sikcheftSressed by
§U|IC ag id ngrlstlc acid, palmtic acid and stearlc
a bes

FPe2s DEGTJRT DeGing Jar e 9GSkt er A Suitable

absepbhagisgestambl s ke REgSERY ﬁé?r\’;?é%é%é"%)ﬁd Hsa@ﬂﬁs%me
an |noﬁ?an|c fine particle, in gartlcu ar, ‘an

i hSraa €°¥pné§ﬁﬂt5&qyﬁﬁn®éﬁ0 Co1 i hgoihhemrer Hemting
CBhO! Bh8 aHBchiol G Vialeh ShaiPIU W AROUE MY the same

Speci fic inorganic e use
pquepmenhv@ntbmrsepmiam@teeqtﬁnpmmanplbmatm mlayorxé desrried
sucg pcon, di oxi de tltaglun1OX|de et c. silica

acl (Sltl i ca%e’flgﬁé’ﬁr Wt At UP AP FTEBRT 4 l%??]?ﬁeii‘?“&perature

3dr wealeirt ortdent &&®l ba, cbateoltlay, bhentRti®g QFthout
be used alone or in conbination of two or

nﬁFirHﬁasls RAGhGrabiese, A fianechre Bebable matdod Lpdieating
a@fdthésf&a{’dé@-tﬁas?@fﬁn)ngarr%m éﬁdgﬁqglef Q{a%eaxndaﬁhlt}?émllke

di oxi de and silica acid cate 5 sa aver age
phRrtheapling ametod 1 h@a%Qﬁ exm bytoaecmterabbmﬁwtt@r 80 cm and

00 m are furt prefera e.
?%égg\ggg%ggytel)ﬁ%gr %tggée’ox? e % F@; aBsor bi ?\g ahgaerrﬂenecl
ovathe-pbesebtingnvrestinorampe bbmbhaedb@ymhhaiﬂmg and the

PRPERRL 3 Y R B ab PR [ kb <P BF {Rbatagd by

aéhBBeqnbﬁtub@uahiagpbhanci@@ﬁﬂﬁicétybﬂ|ty after the
wat er - absorblng resin or the water absorbin aq;g; .
absor b85S REFLCHLERLARG rOMLREENSUSEY bEY orihefs drving

P8t E8hEBNGE.ng EE SRS ﬁr&?e%@fé Qg@'l'ﬁ'd\i%% §Hgkﬂlﬁﬁe§ type

antim Crobi al’, an aqueous wat er rgani c
fmhéepar i @@lgw&lh@qw@mxeme addidh aspeed aarglltya}tlon

R R L e R A e 8 Bhon b B EE Gt poren
abypabmngeagemtdqﬁbléﬁaqmeknamneﬁ,naeorashlng type kneader,
a rotation type mixer, an air-flow type mixer, a turbulizer,
a batch type Loédige mixer, a continuous type Lédige mixer,
etc.

Water to be added to thewater- -absorbingresinmaycontain:
other addltlves such as chelating agents described later,
componentsmade fromplants, antimicrobials, agueous polymers,

inorganicsalts, etc. Contentof theadditivesisinthe 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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A particul ate water absorbing agent of the present

i nvention, obtained by the production nethods 1 to 3,
as an exanple, is a novel water absorbing agent

exhi biting novel 25 perfornmance not conventionally
avai l able. That is, the first particul ate water
absor bi ng agent of the present invention is: a
particul ate water absorbing agent conprising a
mater-absorblng resin obtained by crosslinking 30

ORI 174t i36H brngh saidat (Hhared irowonde dommailstegl-an
aci d grUR, AR i A gr%'t‘no‘dh%r 8¢l a8 3.8k Eﬁé?ﬁ??ﬁ%%n in

and the mater absor bl ng agent satls ies oW ng
(Eai)rttlcslt{leﬁyr, 1538 me¢whod efnr idneges lrigtkeimtg @mlgrmea:mzmtlon of

(a(;‘nRC) CJOL%O% p%%.lu%ll% ;%lfé;alall Se 3 glﬁ_ijltr!ﬁgggb ﬁlglgﬁgﬁler Wlth

range ["ower
paor-irgd et 15 ez DRk yheicngeia dhe/sange1t S ther?eQQ t@s main

400 gﬁ% ratio of articles having dianmeter-
FFCE}GT{ l&§c§1€pﬁ>ﬁ $REE P & ﬁéolséﬁgeképgoaqwtzﬂﬁ.f@&lowed
\MyEHHjuéﬂﬁbﬂﬂDtér§ﬁéﬁ§¥%&‘?ﬁf€@é?@'§§z@ydlgtr1butlon and

deterioration expr essed t he nmenti oned ove
florhlier %tﬁr@a%cxg%?ﬂayniﬂnang lotf tams ob_t)aelxed weteablebspuobing

e est 30
%&%ﬂpg{ 2l %Ecg%gﬁaéaé% c% cc‘at‘-iet!é'v\?a er C}L %b ltc?/égeh{?reln
dfthe hhebaésegtageirrtvemtaldd@dl duringeabliveelrdzetwahesr, before
absor nt co a 15 ter-absorbing resin
3 R Ren S AR EPPRR RS y oy P s o Gromp e RetE o the
mwm@ga@mpw&smﬁw% 2Ah @Bk € a QWD PRNE6RPoRent
salt thereof as a main conponent, and the water

RS AR Ladestirastt kEopsiliokiesy Stapcterecpnanghus
(fﬁpr&éﬁcé%ﬂ%wgﬂé¥%5§%f%&ﬂ%gg%ﬁg@ﬂﬂé&(éfgadéEeﬁlngtlon
physi ol ogi cal saline solution”being I n the range
s gvice thramdney/ g; (b) nass nedlan partlcle si ze

D50 0
(()f péﬁt’rﬁé&l@?lﬁg&'ﬁ% 5ggame ‘g\%d%frq I er (S%%gl%éoggent
@f beergresenthénvangeoonfi stt:efé%abny\ﬁleghﬁthand;f( B)ocking

' S 1% S}?%rrc éfat-?{ng(;e)é rlq%tt?/bllfoei? @gogt Srllo(%{,atslpgc1flcally,
one with stability constant for Fe ion of not lower than 10,
preferably not lower than 20, further preferably an
aminopolyvalentcarboxylic acid and salts thereof " and
particularly preferably aminocarboxylic acid with not less
than 3 carboxyl groups and salts thereof. Among these,
amlnocarboxylate salts may be those, whereln a part of the
acid groups contalned is neutralized or 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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expressed by the nentioned above fornmula of 1 to 4
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
conprising a - 39 water-absorbing resin obtained by
crosslinking polynerization of an unsaturated nononer

containing an acid group and/or a salt thereof as a
HaieA kedapolé mea riank e hwdt espaabierasithangentkaline metal

(%%)l'tg ltﬁ%r%'%% f %lllk%\MLl?lgz %aa)r O m(e"E)a (l C&é))l 31 d amﬁlogng).xm salts

centrifuge retention capacit
plrysmbhe gkl s sallhey g@lyubearsebdalaigmmotrhen rcantgza.ruaftlon of

not_ | ver than 32 .9/ 0; I an par le size
(tﬁgo 3 ei n ©n Fﬁ%dgange % e(‘@) riamine
pRihit@atietpar tacles It&wertglﬂleamte&rra@fnfdmmé}eaaééﬁnc acid,
150 m being in the range of 0 to-2% by weig

éaoéme wloreafevla%w@larﬁlaepﬁ%@aﬁ&@%aﬁmsdm %@ salts
Ielgéoqnaki@ Rpdth gl d g of 0.1 to 10% by wei ght;

and 15 (g) absorbency agai nst pressure at 4.8 kPa
( AAPA U iiRagmpung q;ﬁyéneotbgl@ains@lgmé:,sghmamcbelm, the

%’Jlnl ;ﬁﬁ%rl Veqﬂar?tl cag.jb%xaﬁtt X olt i rabsI ggrka%qe%t ener%lly

préesen ntion 1s to hav
ree 0 p&ot 1O pastsebQDﬁélgbfz aaseslmlyomama;m\parts of

range as 180 to referabl 200 to

R aPRrantap o359 Fob1B0 D RrARIREPORERE o dRp Breterably
r.efosriabbyl 260 grx P2ty ande(€3in@tdno 3t Baekl €bQsarts by
with dianmeter of smaller than 150 pmto be 0 to 3% Db

y
W IGHYE, 1S pRet el _\ym@cwoz%ca} e g fadd user Bo get enough
ngtef‘e‘?ftagleia@ﬂv% 11:# 0¥ ﬁé Lﬁa”l's%l ?o%ée roblem of
ustnent 1s prefer an carrl e out ore SUI’%
mecmmhng(ahgorn@wmecapat:muy U@xad]ajsatte@rblyand the using

R 00, 7506541 a0, HORGORS G FEfCRrgyce
| ssa fflitc et radz:lltrzangeeffsamt abl e absor ptl on

ohar SCheth 31, 201 g PLOBELLY .0 SAN AT D8 ent guring
idRpm(dn Aftf ient ,Staémfaltatqmgcaaéa@hary 15& laaaeaftd Af aqueous
V\s/aotlel.lrtion of an unsaturated monomer, followed Dby
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 crossllnklng, 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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absorbi ng agent in absorbing articles such as a di aper
and - 40 when mass nedian particle size is over 400
pm surface area per unit weight is decreased, which
reduces contact area between the water absorbing
agent and urine, and the |ike, therefore |onger
absorption period is required to absorb 5 aqueous
liquid. On the other hand, when mass nedi an particle
size is smaller than 180 pm surface area per unit
e gbhribed dbmveasdd, thhi cdsshd depingbadtetitile addition,
pe:Eie%ehovveverFl _genetratlon speed of deteriorated
N

conponant s 1y GFeneSTREE2 CibEs M3 BS 1R ithe FABAEaRRL impair

stmletfzfreemssby thmbﬁblanynéchg?&c@b%ac}&&eld&wyll@{ 8hk¥hnge
Increase in fine particles also

e et LB BT P BR e R SOHOreDs ChEr ti cilom (13l The
%h@P&ﬁlngué?Qﬁf@Eeesbgn@f@ﬁﬁ.' lﬂﬁeﬁk‘%@%&%ﬁt‘l@n \qué'fq‘hod 3,

particles w di aneter of sma er t
| BoweiYer of 1§ rizay nehso dapacsed tof Hi‘leasaﬁamfa,bsrm.)blng resin

d ontrol i fficult of ratio
par§ gﬁ‘%%qv%m arf]‘g‘[ er 0 Eﬁ%ﬁjl TP e F4% R%ﬁdBﬁFlﬁ?\ﬂé%ethOd
(2) ratio of partlcles with dianeter of smaller than

150 pmis over 3% by weight, it may | ower absorption
ability due to gel blocking in absorbing articles, or

swol | en120 Qecher byaabsprding body fluid in practica
application, may directly contact with skin (gel on

skin) b8 thepaeseaseinvention, dire plipnangafh] cqmaftcments
?

ApISE s LU 5y 0 1B ADOLES LR RN, a0,

sttt emqr@amqor fdnet |p)arrt)ifcbéassor(ﬁnngua&ngrt (D) es::dm’p051te

brg\?d%%ité S\I)\D-Ilﬁgy% égﬁg?g:%gﬁ en aQ:[shén adsdltlon
pt@seme a:me'lemtimgﬂ dn@ent,t heyahm/@ perrtllccdse firk&cions can be

Qﬁ} gn aq%%éd%? r|fu retention capacity

3P L FR8 1L RSP BRS SRL rgivent ion.
S'I'll’Qé |andJI’dei”n RétHbEs ﬂﬁ@ftﬁi@bﬁ&‘l 88e s t8hY. tl'i@ra‘?ddltlves
preferably 35 to 70 éﬁ fur'ther preferably 40 to

G SR UGS can Ao i 56l 3Ad 5t & B ufripn \hena water

tent a I
CED et orlhe, (66 IPIGERRCY A, ST Bl

2B IIVRE e mon -G slotre igdeyhted, absempodimentpeeiddd as
05 wggég&'s?)%r%ritdncdregs ‘ri‘.r%dist hé"r‘f’d inthecasethat 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 weight may not get effect matching to the added
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practically not preferable. 5 A water absorbing agent
of the present invention satisfies the above
characteristics and (d) increased extractables by
deterioration of generally O to 15% by weight, nore
preferably 0 to 12% by weight, further preferably O to
10% by weight, particularly preferably 0 to 8% by

wei ght and 10 nost preferably 0 to 5% by wei ght.

Reason for using a physiological saline solution
cOMPBNhi A V2 O5UBYT Wedwping of - m@mttoracmlrf@snance

deteri t [
"i ncre sedtgrﬁ?élgc t%)lrgésﬁ% Hd]% egf‘%ﬁ%m |s t hat
det eridradfen aiﬁscbﬁemmtae;emﬂas:m ki ey };amﬁnﬂ)ytmrelmdrs can
use 1 ascorbi c aC|d ont ai ned_in urine,
%Hggoﬁfﬁb ECTMBRLEN Pe %‘B{%%dp}ﬁwﬁaimof:hﬁo@}?‘ount
faasdrlba@r edeee eyt ragimiliesdbyddet eat9hat ik ked®S.  The
shown by the fornmula, is conparative absol ute anount

FomES?PFBEF Fare<t Hop barkd tobe needrinokke PsASBYt dmvieation
t
dat eF e e B vl ot e KL NMIRANM EP1 0688 £rompol yphenol,
efipdonabl dsrbyatives i thateohn amdtd:leffanxge ofIt0 itso fi6¥%her

aBeRPEL I " Bhmbhtelbhade I RaiatontE danst one

pkdeﬂdrEelemtEHd If@bmh‘aa;nnileﬁt’dﬂrﬁﬁ.d acthe yﬁéddleylﬁﬂng@raecox,
1 ncr ea$ed 25 extract abl esby deterioration

|§agb/eprl ga V1Gerghe: stability of the water

absor bpngnegesdnegeh 1isd BV dhib th U hAfe Wi plishts to
i nsufficient and sufficient absorption ability cannot

bBe Ys@din teeiPrAsebhd nyentdenpinwkuded fapprpaaleofhsfaceae
gigﬁ@'ﬁﬂzh SRS ﬁtﬁa,%-?l]é\dﬁ}h Pllgnt(aq'}d bpg%ﬁ 88¢¢ramineae
r ter b i

tio of extractables'b oration o resen
i p\lentl Lach slsusmaEIgldntt,o sé sii-iesboopr bmbabl, ycdrru,o wheet,

e I 0. 2 tines rther -
pre efag}:{[j .RL&%%%%Q %Jr‘r%%t a%‘ﬁc}ba??lgﬁ% ‘?y pr efer abl y
(1j to ]E'o'b‘lnl ofsthd rongaset Usahadeo rext paahabl €5 Wy used in
erioration resent eneration ratio
eg%‘faé)crteasrﬂr@s“b‘gﬁrblg’t%? i'LBFi’tla‘aﬁ PLang ?’h’ix%a?"hé%ﬁEPFéFl oil),
valide Messst I@asn@et;%u%?w@eby, Wit rashBGeessktract
rati o of extractables by deterioration in the range

ofesigdyesasi %spé%‘a\%twamm@uceﬁl%@me@se@m wjant
ageBtesd9aLNeld chr“'fgangPrgé %ggeri or%’n however,

i hcreased fatio ext ract a 1S
onekt Almﬂheg,theabtbtty

(B) A polyvalent metal salt

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

A polyvalent metal salt of an organic acid use.d and a
methods for mixing the polyvalent metal salts are exemplified
inWOPCT/2004/JP1355, andthepolyvalentmetal salt of organic

acids used in the present invention, having carbon atoms of
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of the water absorbing agent against body fluid such

as urine 10 is insufficient and sufficient absorption
ability cannot be fulfilled in |ong period practica
application of absorbing substrate. Extractables for

1 hour in deterioration test liquid is preferably not
nmore than 0.1 to 30% by weight, nore 15 preferably

not nmore than 0.2 to 25% by wei ght, further

preferably. not nore than 0.3 to 22% by wei ght,

patt eas &han Tpkefengbeguietinprude pad y¥adens pevabysalts

i : t 0.5 1Y
N R Rt MR e R A0 B hol MGG, 58 de i fibar1y
detledivoy, st lwwrirtiest, haguéesiiusoovaEm?8aibe. r dligey may be used -
|len gel in long, period use deteriorates with tinme
%ﬁ%ngngagpaﬁPeslP%&?Sngg.g?ﬂe°5x??5%t§b?§§'is exuded
from am abganbt ng: isdisipaise ngnehemp Iy Rirdt hie@dildsalt of

diffusion of blood or urine into the absorbing

Sp3tPARLC I PRRBRLIT6rdtaRe Level chalRon haaneched fatty
hewRls IduBnl dsS dirdiStddi,edeiA RORMY » ddedrvic acid,
specified in consideration of production’ conditions

sgclangd ccastid, Whanriheaci dm iyl isnie emcihdl, exd It bl @#sid,

: r {0 ' nd/or .(e). increased ratio o .
e B S P RERT G P AN fa {4 Syfhas enzoic
licriidt, mymdetirdndtabpnidg R8pheseonts skid) adphiiobedacid,
quiq?fuch a .urine.absorbed by swollen gel, due to
hyets o@ﬁﬁFe§é§tr889 on SFCcf osBPTHREHLC st3ctdtir SOFR  as

e yialeth ) ales9il Bicnge 88 £ Hol yehi1GdnTRY a b N8 Uland 4Be like and
I ncreased rewet anmount in application such as a

BrEFET P IRnPReYdlava fiofR BRoEEl JHotl desk Medesyle and more
%&%%%'ﬂa%‘i%diﬁém@éé‘ESttg%lé‘iQ{}VSﬁ{;ﬁ%sté’%ﬁﬁf‘ﬂgé%s octylic
eak- ou of Tur di

pol ymer, which may caus zed
poligneoctynodct acéd, ofleabsoibi agidy tlatese sacid 5 ragmistic

iaper fo it y_incur increased |, : \
aea8 Bl BEFEL bEse) ol e Bl ns PRREER oA oF bV 2ot
art it gamhtex] Nttt pr &t &d abk ecadsodesdni,bect aboveurther
distribu correlates to increased

O ARSI T T AR R M SR
dh extreréables byrdekanpDept kaprotberefiarn e odtha Mat£Eid,
bsor bi,ng agent _with (b) nmass nedi an particle size
DM GsBEd Y o LRBFAFI 6L, SREFISTEGACH, RAlmbEieracid,
tg)'?:t@:rﬁggfzg%clj}ec'!s.mbi\/'l"i’als‘ﬁrtgré’féﬁﬂl%i Pid$dreDordJERERT Y pe £atty
acids having not less than 12 carbon atoms in a molecule,
without an unsaturated bond in a molecule 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 fineparticleof non-dissolving inwater tomaintain
the fluidity after moisture absorption. Specific inorganic
powders tobeused inthepresent inventioninclude, for example,
metal oxides such as silicon dioxide, titanium oxide, etc.:

silica acid (silicate) such as natural zeolite, synthetic
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deterioration and (e) increased ratio of extractables
by 15 deterioration has not been present up to now.
However, in the present invention, by introducing (d)
i ncreased extractables by deterioration and (e)
increased ratio of extractables by deterioration and
controlling each to be 0 to 15% by weight and 1 to 4
times, the water absorbing agent 20 superior in use
feeling and |long period absorption properties can be
A, eSgeh kaeliwt &2 lshsot by ndeademtitcanebe. They may

d 0 i.bed ods, . h ver, as
by Erarer aa LR g e B Gty e s 7 Among
dthtesre ,t lsdl itdvos eliocddsier bhddsabbue. a@bd | (sihicqtesalit) are
i nvention, it may be.enough that, either, .of (d o
e R eeeb i Fal B o AR i 1P 5 1a (siicate
iswineasadr aveeagk Sxttacl @l €mdtedenenisarati B9 4 Toulter
satisfied, _however, it is preferable that both are

I

SRS d et M 8o @iy Eo] A0P HEm Fress dir tharemriedigrable.
as sho |t & mo ds 3 PRSI thod in Exanpl e,

swol | e%mgel obt%ﬁgtgeg;/ t he cgd |tc|iég§ of 1 g of the

wat er Fabsdredi P srening regghinio foft hed giresiemrtatinentdsin may
4. quid i .U ase n.caonsideratiagn of .- 44 25 . .
tﬁ%e{{srgesﬁlel ?ﬁgegfgacdod? aopsel?teahéf irfaﬁ:\féso?%ﬁ%oc?rhtaﬁmmg zinc
lamot esdisleiccorexdy acitreb| s Ryl el Goatdden stfpdrivredieddity
rq%io of .e tractag es by deterioration correlates to
FHERY cIONTEIT Sof 2RSAERGEPNandPPRER  a Ttk thsAlfisry the
agetyr VB 4o :9p8ed s i AT thel RasbZeasli StviRtdht absorbs
speci fic absorption capacity and (d) .increased

SRYHUED P d i whay siuRgGe odepdo nifatd ese e nfgrmance .
of extyAct@l&ss by deterioration provides a high

property diaper, irrespective of change in urine
conpofthen additbeepesucd abse Entpmactbbakl, an aqueous

[ i QL. al yation of 10 extractables_b .
mﬁ%’ng)}%e\?ﬂt é_"r%- gﬁ%&%icnél%s?%r?ﬁcgif a%icter%es like may
droadidentf axbjitysirdllogi eal 1sabi a8 Sivd Wdtdr albs®ing agent

te rature or_property thereqf descrjbed in
fﬁg§§§5§§fﬁﬁft Hheen oWi%%?%ﬁé§’ Titelation to

practical use and thus neaningless. 15 Extractables

for 1 hour in a physiological saline solution of a

wat er ab¥oPPHEt AgRhetevaties pPesERing maant 84 the present
esseifd @dd y not higher than 50% by wei ght, preferably.

0.1 to 30%by weight, nore preferably 0.2 to 25% by

wei ghtA parthenlate 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 cdnventionally-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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preferably 0.3 to 20% by wei ght, further

nore.preferably 0.4 20 to 15% by weight, particularly
preferably 0.5 to 10% by wei ght and nost preferably

0.5 to 8% by wei ght. Wen extractables for 1 hour is
over the upper limt range, extractables is exuded to
absor bi ng substrate in water absorption, which may
inhibit liquid dif fusion of such as bl ood and urine

to absorbing 25 substrate. Attainnent of the |evel

| ess t'Ran G%F%WﬁﬁWﬁﬁghfet?§t§%ﬂer§PP?CaFﬁfid@ﬁCkﬂMﬂn a
0§S 16Qbggeunt 5 il -
B et ot D Oh Bants it P st Hesgtpves
$handp2 gdLeéased extractables by deterioration or (e)

a1 ReBRoRedLafRd fiEls 348 poPusrafts Wil 6hd range

alfs@0di ngp d@dentum;(f) extractables for 16 hours in a

hysi ol qgi cal ' olution is 0.1 to 10% by weight,
e GerERanIGF 0 (i i By iSeghianRt bt Franasry than

Q50 e D¥inky eIty .rafRN dit 0 028" bi0%BY eI gl
extractables is exuded fromthe absorbing substrate
in wat!€) ABSEEPEREnexhARehabhey MnKeteriorgtion expressed

Sy fu QR sHIED A% i t -
agfsor bi ng sulbst rate. ﬁ?ﬁ%{/ng?lnadv\hﬁ] d&:&%ﬁ%‘f a&?o‘ﬁeb?ht and
gxitractedbdesdSor oneanobe tio setkrpooetddhngedeglequiad of
ot, ,to i ntain.crosslinked structure and thus
r%a§€a3p§g§§U¥el 't hernore, (g) Absorbency Agai nst

Pr esswamnenpaétkEaléAARzat@r&Mbiﬂg agehy sifal gpeakent
saline.solytion at 4.8 kPa (about 10 50 g/cnz, about

GR7 RSP 55referably not |ower than 21 g/g, nore
pref emabbyrfotul gver wdedy 221,869n 1 her thadnPr ebtidlsing a

not |ower than 23 g/g, particularly preterably not
Woher eRERTPADYy/ g ERELRDSt Rtefieresbl y kot | osepsshinking
£219m@ 1880 Bk o S t§ R3S 5H81ﬁe%]coq‘{t%i14"noqglag acid
confained in a water a sofblng 15 agent may lea u

gfroapv@in@f oxlesda bt ridrcarpantt abya pa ks somponientpr and itha water

; t ail tud b ti
ABSoathrtCaghRldaPiLe e U ST B (81 s S TRYL BB e
by de“anumaﬂifﬁiff94?)réféﬁeaﬁﬁd ta%hgiey t(Q5C)d i? a
extractabl.es eteriaqrat,io ot be satisfied, i

B S 3G Ba R e hras eal T il bate f8) t1S sPms oF At Lover
thhanesbr agygbl es for 16 hours" and "(g) Absorbency .

Agai nst Pressure at'4.8 kPa (AAP4.8kPa)" are
si nul t{BAeBasFynedi arfRakt i e BdzenhBe0) dfeine in the range

asophi ng q@@5$hgte is not |owered even in |long period

(c) ratio of particles having diameter of smaller than
150 pm'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.

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

a particulate water absorbing agent comprising a
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absorption state of urine in practical use. Reason for
that 25 is, performance of absorbing substrate can be

mai ntai ned 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 | evel by deterioration caused

by urine. 30 The absorbency against pressure at 4.8

kPa (AAP 4. kPa) was found in increasing tendency
\xﬁattr?%%rba%nt &PSaR | nelkabnedr osY nki ﬁgoagémnklng

Sy TRl o B O e ind gy i

 farstupt had/on@r eaée tltrextdref aBtaJmalnfccanportEretr,nahd the water

SHRATHN B0cRECRL BvEcs SEL FUMLBED USSR 1) anc

((/@AP4 8kPa) seens to 5 have i ndirect correlation. That
IS, et desir gwgerfor mance of a water absorbing

agent (d?‘fterc%re'trejr ti 6RLEBYLARI n€APRARY ab&didi ngin 2
PHETASRY IRaSeda 0Mn8 S d MR Apak ngdt %hbq_fa"ﬁd[é)af%t lower

urine, performance of a water absor bi ng agen fore
ddraey i3% &/i%n is required to be set in the above

range. ;40 [t ' ciall

eotri (oRReE HEHEn Dby Ao (e S R85, S8BT kg, range
iaf rx a:lon 4c0asesn,i n view of cost incr ease due to

diffic in _productio en.in the t hi

partic a 88 p‘é? Cg}r‘?ﬁg dmg liat“eF§rp?%f58ta&l}leé than
116 d yint heyirgatirs fohd HardfcrERIed XY Gt akliemht ;15 by

deterioration or (e) increased ratio of extractables
by detfer fBFARFEAPLEEETOLRROBED HAY iRy o kpgical saline

Fb%fltdﬁlﬁrﬁtk%l"f@} 6m ahRorRifye foent Ao the |y f%ﬁe‘l ht; and

invention 20 (1) absorbency agai nst pressur
kPa (A&P1abrPapency agphyst piregiscale aal4.fekBal (d’tAPdn 8 kPa)

r a n Ssure of .a
e Py T8 e LR B S O Pl e BH VRN erpegan 21
mhyslologlcal sallne sol uti on under | oad of 1 9 kPa
pressure (under is 25 preferably not |ower tha
20 9/3" (tr partlﬁ%lP 9 #HE" 9\£ thep ﬁeéénblgnventlon is
fasriterl lyeftey alive N@) WY ndBRan3@adhtd cARdsize (D50) of

parti clul ar | Er ef erably not_ | owner than35 g/ g. Wen that
VAU LY 85| BRErPHaRADE 7Y, 18 e hO efurﬂhértﬁ-%gahly 200 to

1400 Nith ONmBRY @ﬁtefe*%%tfllfu f334 edo BB YRPesindi Bhttisdularly
not especi al Ig/ imted

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 adjustmeht is preferabiy caft:ied out
before surface crosslinking, however, it may be adjusted by
pulverizing, classification and agglomerating after surface
crosslinking. Whenparticle sizedistribution is out 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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30 however, about 60 g/g nmay be sufficient in certain
cases in view of cost increase due to difficulty in
production. (h) Particles with dianeter of 150 to 600

m (1) - 47 Logarithm c standard deviation Bul k
density (specified by JIS K-3362) of a water
absor bi ng agent of the present invention is adjusted
to be preferably in the range of 0.40 to 0. 90 g/n

and nore preferably 5 0,50 to 0.80 g/m . Ratio of "(h)
s Brgs eRaRi Bt oF LS ot AR aiF PYE ahl068y SeTage area

peaf e WOH© ﬂ@0&§8¥e§§é9htwh@eﬁegeaﬂcégtebntac% area

particles, nmore preferably 95 to 100% by wel ght
ftl?rtt‘ﬂﬁ?rn ﬁ}rh@f é’ﬁé@tryabsomlmgoa@bytmenghturque;,) and the llke,

article_s

GRS Aomin A deVI BR-18T) 181 BBLLEEN®53' EBsoms

%?ouaglleqpléf er@bttyerot-Zt{E/);r thand, %h@:ﬁﬁa&&ﬁﬁécﬁlﬁrﬂphﬁtlcle
pr.ef er.a 20 t en ticles in this range
zfrlgzeuslesd o qa% i g&é‘\” ﬁt?pé‘r“}'oﬁ AF e RRTpEnit weight
(ﬂﬁzmﬂﬁxhaiéﬁ,F%hﬁéhtSh@ftéﬁsnﬁbgbﬁbﬁlaﬁsﬁéﬁibgn however,

Bl ocki n atio) 15 A water absorbing agent of the
%ﬁ%‘éﬁ %mer?ﬁe@ﬁ P& detpeirsRtrd pomBeRemERdY Hgine into
ParadRs | sihssqdue ihe Rawing 1&&1{Aﬁ€64§£?5ﬁtﬁﬂlch may

noi st ure absorption descrlbed at er
Aafedigna tes @etmnlﬂr@rte.oab§@eptil by usepr eerTcaielaﬁe hot fine

0% b ferably 0O
S S ARG F B FSaP i pRbP 8 Tca Goppeet ranie
vigi ghew afdcopar t iRudtard imqyesf eﬁaanythlddmsﬁ%wxdﬁcght flne
noi st ure absorption over 30% by weig

F di
SRS v EBt ERRSL St P B SmanRercEhey 159 BrodiistaibR® ou

@E’&r@b&ﬁ@mtowh@gcﬁﬁypaﬁrcl@@@@?ief|Qh t@énéE@%%eand make
fluidity after noisture absorptions can

W tHe BREAQIQ spaEF}Clbﬁonthodl%®%©ﬂr of

\/yfn{alll\g}rttq.ggrpqtﬁpqmﬁbsor pti on speed of the water
absor bi ng agent of the present invention is shorter

t han M%d@ds?atproefoefr @elnt itleaso vBEhs edangseandf nemaller

R e 0 I LR DT  FOF or
@&ﬁfhﬂyedhe&ﬁsgﬂnthlm’c]&hd Lhyabderb s ritic@8s, or swollen
gbsdr%y gbggg g%gtgoggcplgfdeaéhgﬁzctlcal app&}Zatfgn, 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 scatterlng in production of absorblng
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 preferably 45 to 60 g/g. When centrifuge
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Applications of the particul ate water absorbi ng agent
of the present invention are not especially |linmted,
however, 5 the water absorbing agent is used
preferably in an absorbing substrate and an absorbing
article. The absorbing substrate of the present
invention is obtained using the particul ate water
absorbi ng agent. The absorbing substrate in the
present. i nvention neans one forned 10 using the

ﬁz%ttel"ct&loét BARBELEY alfsF bilsgsmabher drthm Ak gpflgu,l it requires
fh'l‘@_;‘?\r §uaat (B, b £ QRROPEPL S - ab@c{gk?l‘;};%%)getnq:et ure de51red

a sorblng agent core concen In t absor bi
sipsompiiionof dapacipnesent ialveothimg. basedcmast otaald thus

vater hsorbi ng agent and hydrophilic
}ﬁﬁgﬁg&éc%sl yl eré’tﬂ G *100% by wei ght, 15 nore

pr ef emablyt 89 taﬂbslﬁQ%r@/ eght cdtpar tpseb@htY invention
preferagbly 4.0 tq 100@6by i ght. Further, an

itk aFF?claebe‘fetﬁé\aﬁna%@mlSﬁm%ﬁnt a8f (@) orgcreased
QEHRREE PMelshb § H@t@%%rr@trigm EEBQEQ&Q 6@8% E?Q«telght

invention, a surface sheet w th°li quid perned
AeFeaprefesablysheer 14% byl wqugdtnoﬁup‘ehﬁeapréfeyabAy 0 to

TR00 S OB A 3P RRERE LAY A 3 By S gnt and

prese (0 entlon may exa
m;tar;meﬁﬁramlfy t hetabgﬁf kbyngwembﬁtr at keaam0or boAg usmg a

r%) ?é hl e ndmnchln i ber substrates and
& WS oFB a@%ﬁ Jz%n&mk %%Qnt“im@&n‘l"?b%ht of
Ma|s@&&@1|@yaéﬂ@ﬂ\&scbé88r189atﬁQﬁGiebsltng1@1@1&% Pﬁtrﬁ@aeéllrement
the substrate with liquid pernmeability “(the surface

el JNGRAERE sEBSERGERDRESh BY quiGE STt et aRbi 18 { Ehat
@&%ﬂ%%t%%%eéf t@’fédePHPtékf%r%ltrﬁl/ %ghes Atire is caused

diffusion layers, pressure sensi ve tap
&y énésﬁﬁébﬂpk@Cldfcqnﬂﬁaigaiyglumlhabranthhan the OsmOth

r.oing art ul a di aper. for
gﬁ%%gﬁr% dﬁ% b%k ngaH:aduFF% orfabggﬁlt \'a %apkﬁﬁcreased
&z«tlraa:htabﬂ.blsngyCOEEehaSrdemShl; yasfsBoW® by 4he t@x@mﬁl(h, is
nmol ded t o_have basi s_wei in

/ cc _and .conpr.essi

UEEAARTI B R N (B e SYRESFrRBLos acrsAsed in

ide tlee i otaed oinS beX @A hief,| @detr@ Fide N ticORMallI1e f WRAMNe means
round wood pulp, or cotton linter, crosslinked

S e imsdrion- ay g fﬁftﬁsrpr%S%h sAVERB&PN, ndaIcreased
ldeoactasAed! oy WlRlr iVHaXliOh ikPehe Sfige BEiPIAL by
they are used as airlied. A mater absor |ng agent of
M%GMe§hﬂwS|$1mlbt1y|Q§E ohe water absorbing agent against
body fluid such as urine and thus the present invention has
features in the value range itself.  When increased
extractablesbydeteriorationisover 15% by weight, stability
of the water absorbing agent against body f£luid 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 inventionisusuallylto4 times,

preferably 1 to 3 times, more preferably 1 to 2 times, further
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exhi biting superior absorption properties. An
absorbing article using this specifically includes,
sanitary goods 10 starting froma paper diaper for an
adul t, whose growth is significant recently, a diaper
fora child, a sanitary napkin, so to speak a pad for
i nconti nence, and the |ike, however, not limted to
these Common idea is that due to inprovenent of a
agent of the present invention_present

ﬁré‘gié(b oF i ho? arimes e Rartirwnaly preferably 1 to
ngolfﬁhé‘:g arItricG_'le%séM EBcl 8 B8R c%ﬁg)l%' gxgﬂlféife 1oqra¥:10n

feeling, it can significantly reduce
Wééﬁﬁﬁ@%&ﬂﬁw@%datnm@f ngtstaa:rcfa@lembﬁxmqelresratlon

I uc a
o e R, P TS Bl neBs < S B SRR R e
\Innchreasedblen}ttgo blfmxmhcttmblms byl dé@merggofaaﬁmhem the range
r pet f or mances a wat er absorbi ng agent were
53" L R PELRBS RS b g etnohs, wahes Sererbing agent
avalinatedodlys8luby H8cRJag VWelitk RSO iRSYdised ratio
instead of a water absorbing agent. Electrica

S4uerhEREt ARse 8l NaPe ierd @ natdan denaverofstings 16¢apility
37 9O dﬂ%éﬂa@@%ﬁ.ﬁ? q{:éd-l’\?'é%r J_%l%ib BLY% T c?gucﬂ as urine
a Sor pi |1 C

wat er absor bi ng agen n-ab ng- ar
G§e§nﬂuﬂé¥03®nbandiBm@ﬁscahn25€B§oapd15@@&E&ﬂ@tyleannnx.be

S RS L et iﬁ%ﬁaﬁ raéﬁo%ﬂa%%%%bmg

ssbdtaatae.physi ol ogi cal saline - sol uti on.

wat er - agsorgiﬁ resin and a dlaper on the narket and a
wat er EX5£8F5R geﬁegpﬁ takeHTodi Seterimrafdon Weisth 1iquid
TRy pRsftab1IPiSétir fofB dhsty ibUli e, IBY b Hé@thn thore
conparison test 5 after vacuum drying under reduced
pre<sgpb Lyt AP texBABP e LhRBr Cabbuto 1850k Heighty o further

%Q@fe’ra%ii aﬂgf %%y t?\g\lrg‘lg)t %qEE02?£I J% ﬁg%rtflcularly

Eontent (3 t
Pﬁ@fmﬂabﬂyab‘m bhowe r eban. 01L& (&) Q:é%t rbyf wgel et eahdomost

UL LT Bk, BRYE'50% GAL B B T e
axmagc(cealasm KoB5 Hﬂi)lrnhdeidﬁemmxﬁ aydtc1andid is over
gg%??%g?%d %_g%@%{?%$héglEongsgeéggdsggénéégerlorates with
time and extractables increases. The extractables is 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 1is spec1f1ed in consideration of productlon
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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15. bag containing the water absorbing agent was taken
out of the saline solution after 30 m nutes and

subjected to dewatering for 3 mnutes at 250 G (250 x
9.81 msec 2) using a centrifuge(Mdel H 122 snal

size centrifuge made by Kokusan Corporation) and then
wei ghed to get weight W (g). Weight 20 WL (g) of the
bag was nmeasured after simlar operation w thout any

wat er abs rbin ent. Centrifuge Refention Capacity,
(gr'Gy eRas d%’%h%ﬁ@%ﬁ% kCafii gmgsigh a@@o,ad,%baper

t MotrBevelk ol dwyli Inth GennH 8 déa teRitidd éggﬁﬁ%ﬁmeﬁoé‘tructure

/g h -
Capaol w%%%/%@r%%@%ﬁﬂqv%pogg@ﬁrﬁ@ych e Y %puse leak-out
AB?_OEE @Wl’%@@' S yif Le%%ugﬁrfgcé c?f %%%RV\B_I e?&; g %Eg%es such

30 in a physiological saline so Sor
agerd d@aper 9dﬁleg:ammnuf orryl J;mcstmuhelredsedmracomfortable

e s O o

ppastfecabmpport cylinder with inner dianeter of 60
, which _has outer dianeter

|staﬁ [(:cover pl at e)
a Iltt PFEFPEAan2BOVAM RErFdFleagdiima thestmburtion
Subk2e2abbst B SHPPOLSe&Yd tEett AN £a0, SHIOVE YR @h and

down snoot hly, was nounted on the water” absorbing
agBRFSavee A2 bl ghexpgacypbéestinedetppirrationaddigrefore,

t d

rene G ABRRRE kSRR kI S S8l Phearsigre size

abs6r bdngshgento umIamriﬁg/l;atsmlaBl kel abbuto®0l £1Fer than
t O 7 luding.th (ght of the 10 piston

oA8C Bt 1D JrbiBs e LDy cBrpPet: FEt e SerbLes by

Oﬂeﬁeasutaﬁgoﬂpﬁﬁﬂat(é$ iAcgbassdf rhkelb W Rdimiies by
90 .mm and thickness of 5 mmwas placed in a Petri

dggﬁeﬁﬂf’ﬁaa}%ﬁe]?%? nQff bESR BReSSMtaUph{Si BPHgi ciPwever, in

s@henepsebeht ONi KPS QA £d B 2P ARSL RPUT B uDlﬁ(?reased
the sanme | evel as the upper 'surface 15 of " the g ass

f BrEERCtabLpsebyofletprierapapnr andt Hedi dmstnsasesf atcin of

. I h
SorFeactapep sy Mttty o HARABNISHE BRGh"Eg pe 0
thenl5%>mew31gbtmmabr1 twved ﬂﬂn&as/yettmedwﬁtbtreabpapletngvaesgent

e set. of .t he sur appar at us Wa | aced
o SUPKE o5 3 pd% et oG T nte SHr PP PR doRdE Pert Les
abanr bed o\MtTahnbhle watieh taRsoididlg agedibiungehgkadd.can be
The i |db s kept const ant
produced ve described methods, however, as shown
by Examples, it can be produced by methods other than those
described above. _
In the present invention, it may be enough that either

of (d) increased extractables by deterioration or (e)
increased ratio of extractables by deterioration is satisfied,
however, it 1is 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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by adding the liquid when the liquid surface becane

| ower than the upper surface of the filter paper. The
set of the neasuring apparatus was |lifted up after an
hour and weight 25 W (g) (the total weight of the
support cylinder, the swollen water absorbing agent
and the piston) excluding the | oad was neasured
again The absorbency agai nst pressure (AAP4. 8kPa)

{26 B aiPhEIRE Hop MATDe S0 Mo tb P dy SAGar RaT ncrbased

Fémm*&h(msg) b_y (\@tg!’itld%t(@n ohei Q.ri{cﬁ%s(egﬁ) ratio of
ht a water absorbing - 52 agent (g) (c)
?@%%@M&et&r@m@% CP Iy §dRd (AL Iy dctical use

ldS\f ) Q:h)é%!e@l agucehasaki ﬂ%%g;%@%b%%rﬁ%g@bybﬁﬂ%ec1flc

agai nst_ pressure (AAP1
skaver bpls ai £ i igte idaltddnat specaﬁlc mitsherpethiarecaphyity and

oFE Bt aahe B B ERORY I8 SPEM iR Y ) Togeasea

, ratniod udfn@mmac\mnoglets W Haeematraeloiho dfbvi¥s$ a high
medi an artl cle sjze (D50), logarithmc standard

REFRTY C‘Bp)"rarfarrﬁ‘e?f%eé?ﬁla‘g%o VCRENGHENORT pae [qairesition

| &5 udpBrisl mad ﬁrﬂbi‘ﬁ%ﬁ:@&alpa { 882 BDSAT b'ﬂga%\?%f'fon of
was subjected to sieve classitication usi ng

st Rl e &y ﬁ’d—\ﬁpﬁ}'m aopiertierg absiombisfy 8%%in in far
PR cddd HBuHR00% P ﬁq si8hgfer1 pg%l%lqg Bmlu%lﬁ{l 81@ room

150 pm 106 m and 45 and”percentage by Wwei
p%ﬁmpezxr@@naegs pmmsx@ tnrmnelmfddaﬁet:a‘abewam mmmmmw 726,

Ll zg_percentages R at each particle size
L SOHTE 28BS ToRE TRt T G145 pagrand thus
Regdnidigledsze corresponding to R = 50% by wei ght was
thus determ ned as _nmass medi an particle size (D50).

Logar i tHhaE rﬁordéV|bc3f?Li‘Ibnl{155) P}éﬁéﬁbi‘é@éﬁ{ibd sgline
tdwl (0l drowiENg wa@lehBs o r ARG A J TR el @H%ut < r@{) 151ventlon

means narrower particle-size 5 distri
Ot egspRtigAxmot Wehemt Xanalk XY we éahbr tpm@erably 0.1

HABBE Sl Bgh R FoB4-p8Mrably 0.2 to 25% by weight, further
preferably 0.3 to 20% by weight, further more preferably 0.4
to 15% by weight, particularly preferably 0.5 to 10% by weight
and most preferably 0.5 to 8% by weight. When extractables
for 1 hour is over the upper limit range, extractables is
exuded to absorbing substrate in water absorption, which may
-inhibit liquiddiffusionofsuchas blood and urJ.ne to absorblng
substrate. ‘Attainment of the level less than 0 1% by welght.
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,
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wei ght and R = 15. 9% by wei ght, respectively) 30 For
sieve classification, a water absorbing agent of

10.00 g is charged into each of the JI'S standard nesh
sieves - 53 (The 11 DA TESTING SIEVE: inner dianeter
of 80 m) and sieved for 5 mnutes using a Ro-tap
type sieve shaker (Mddel ES-65 sieve shaker fromlida
Sei sakusho Co., Ltd.). Mass nedian particle size (D50)

rti ter 5 for a standard sieve,
AN .ng%t 50585 By WEi Rt TSP brcthethioPe to 5%
R ieGlo®t.. WheR Skevbngvis £@ rbedOtdnby éi@ﬁ&@fgbles is
sieves wth ﬁartl cul ar neshes as described in U.

ReFUsiegbir amphapdsorhing)s ubsitraceat éétﬁfém@’&sWthh
Il 2 1 RIRY B @ 99&1&?{1 ?ﬁfﬁ&eorrc‘%fﬂs'u% gr p9BBa"qHE ngn to
16 hours) First a preparation measur ement Of
éhter aﬁh%cmk@ssg |3uk’es’qdwtsa oI M@m@@hresalwm stBtgtoordoion by
0 ours inafter, referre as
O ol O D S S B prhEthhcgeptpdlps not
ltcmmalnteﬁsnemtdsmlly))keu btru@@uﬁ@s‘a&fd bRds & Pibivantageous.
el ectrode was calibrated with buffer solutions of

H
AYF THRETP LS ra b p APFO IBSNAYRSR bR Dy iEeAts sids Ak 4. 8 kPa (ARP

. solgukpan J.Qf a%fglowﬁ%rlegapfﬁé’rs%ﬁ‘ﬁq.d‘rpét% b4 @c@é (about

t est, poured into a gl ass beaker and ad
ia9 G/@{@w SOt B- 2P )01 Hnﬁﬂel_raetdlueogg ls@mrutd'raroﬂl g/g,

t
stirrg%ﬂ%%{p §£ﬁ% %EPEy F&%B %@ éﬂqs fu{%ﬂ%¥ﬁ%£5f3rably
midtr dowen taryudd gvap ;@mtﬁl@ilatﬂfsy pqaéeurabigl bt Cuaaweo:f than
S0, Btk B D S 50 8 bR B
a}@l@.ﬁﬂﬁs sekstghem £bq o, ﬂi@ﬁ@@@&fﬂa@.r@a £h Hﬁlait'elpgbgorblng
7, while stirring, to determine titration anount Vbb

@SR omay deakhati efadi U3 FRF 2PBPEMNTtegENt PY pressure

phy gl adisal el netSQlat irdinef Q0 WY adH £PBE®dstudy on
bef or ehand, was poured into a 250 m pol ypropyl ene cup

VARSPLRE 1911 | PrARPRidRe] WEht 1. Oeger= ff(g))dlof ancreased

%%ﬁ%gratlve Egg%pﬁgggiégﬁéﬂ' :gc#Péggaﬁgkg%a d, ratio of

ﬂd’dm@ﬁhﬂd by datesioraetoninidy mot bé satisféedy tili the
qq.ltlhreon{en Q r(m)anﬂ)dl amet e R oa{lOSng w:Ltth 59%) extractables
for 16 hours” and “(g) Absorbency Against Pressure 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 capacity is the
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50 rpn1for one hour or 16 hours to extract
extractables. After stirring for one hour or 16
hours,. the saline solution was filtered with a
filter paper (No.2, made by Toyo Roshi Kaisha 5 Ltd.,
retaining particle size of 5maccording to JIS P 3801)
, to obtain a filtrate. Thus obtained filtrate of 20
n1 (recorded as F (n1)) was poured into a 100 m

ass b ker a dded,w th a _ physiol ogi cal saline
soqnlﬁl oﬁ% r%ﬂie@é i Ftai ¥ gwgveryobyoponsideration

tafl refié ofacYheRatthus Gltalened, fihdr gglglghﬁ 85524 P30 +2Q 141

m, the total anount of thus obtaln ['trate was

king pgant lawersddetdemionation SePree h@rng:tﬁne the

hI oLl
W trat gla grStt %%% ]!JénactSubée]g]'ﬁen{};}‘ls‘oﬁI ?EL}gPa) seems to
fidue atedfigect; tcarremmaddevhan i, drepwigse Wdelkired

| ut di h d wWhi
B e YR Py & FerB WEERY dRben Loration

3y mmiaedidi shet &s®fb ShdBubYt dadeHphGed %nd%E%rlma@ﬁon of
?ﬁratl on am)unt Va (m) of the aqueous sol ution of

Rpeuringe perforapachRest 2 Watearabakideingagent

| |
z‘ﬁﬁgﬁf%{ﬁs%{g%?glén 13 fé-%t %‘?‘?Eg%‘ﬁﬁé? i# {:ﬁlgza%fv? range.

SHRPRE liimitaef oiy) an@@mt &bp¢elalby Itelw:raqnmb,showever,
f, .h Ext t abl
sldiid ap g/g Mgkoﬁ$ %fflcafér} orJTﬂchifa an &3 %g &Bll yiew of

cal cul ate oW T1g

(@Rst= 1(nc(r\aaase Wn)e feo )dl)ﬁflaﬂl\t\beliﬁl prwau(:ghohs
rel ative weig iits haying an acid gro

ext r actabl é& it |%‘e t\lR/étrgr pﬁBEbFB?ﬁEea@%ﬁ?raﬁ]as%bw)? aggnt,

rie) B¢ pyerwehpht tof rukirey Qé‘t‘!i@ﬁy qag qfr@e%’alﬁcﬁe%?aetégles
neutralized by an alkali netal of extractables in

it deteziospbing agefr) imsmeasted m@ml.oso@aesgrapéabws by

tdea Sraldrawing, . formulas. - 55 Wa (g) = Na x 72 x
200/ F W (g) = Nb x 94 x 200/F 5 Werein the value 72

is weight per 1 nole of a repetition unit in

I
P01 Y2 6cEL b G M TV A, 70861 (hsorng

group oth ylic ali s copo
vagang ofs thlet pregent dweeagéonei ght of a repet | t| on

uni t i(lg ?gliggg sgchaa Jononer . Ihe Iu9e 1 AAPl 9kPa
wei ght' pe PRE¥r29R NSTePEESSHE SR luri O KR ( )
Aol vsediyishodokilcate sandnkt sbsudkbar 8Hde@S 12BPKRR | at e,

The absorbency against pressure of a water absorbing
agent of the present invention in a physiological saline
solution under load of 1.9 kPa pressure (under load) is -
preferably not lower than 20 g/g, more preferably not lower |
than 25 g/g, further preferably not lower than 30 g/g and
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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when a nononer having an acid group other than acrylic

acid 1is copolynerized, or when potassium |ithium

and the like 1is used instead of sodiumas an al kal

nmetal salt. Na (nol) is nunber of noles of an acid

group of extractables 15 in a filtrate and No (nol)

i's nunber of noles of a carboxylate group neutralized

by an al kali netal, of. extractables in a filtrate.

gggh of themis cglculated by the followi ng fornulas.
FRC T HPC StaRderqggsviabbenx 0.1 Nb (rml) = NL -

Na Whegeir H@an_%mﬁly) (spdinely oby t gtal ¥y of a water

extractables in filtrate to be neasur e and

caa%%%%@@ ag/erm@if dqheo\mr@genzslmenman Ns a(cmts)ted to be
efef@xpiy 1?1% f(ag%e}g?@ Lﬁ‘}qi 60?62J lnggeg%%‘%el}yably .
e fornulas were as ex rac I"és

fferen

fQ)r5Q)n‘eO houB0 (¢dmbn RAtild reat & @bt q:arxﬂxidi;esstwutrﬁ Rd atmeter

éf(r ac?ggir%ll‘}%cf élcgjeﬁ%ﬁjr gtsl %‘}e%%&ﬁg??’l ?Fa’f% Jo(qu%l’r*}’ed’elght

Sﬁas@& o&ttétan@a&tﬁ@l%lsq| &€ phregakbBeySIH H6I1WDY 19y wh ght
hours. (f) Evaluation of resistance to urine

(¥ EAERIS R € 5 rabhe Hote L0Q 2y aeiighdti oflt dogarithmic
| & Qath@ard n&é€§§f"goﬁXt(5?§:t Ak ?%r% Ry cdgh gl %rJ.%tt'rQ.%ut on is
i ncreased rati o of extractab E} deteriorati

pmzyefer@@ly:mn sheirangbdit 0 20 ploe(p)a«t@ad nbe'feope@ﬁﬂdalv\hys 0.20

eg it i id so ob
3Eejétjer| or aigl Ign grq{ é“flla%:cl% %’?e% a%yb\?\%ﬁgﬁi’ 0.36. When
Spectictas llyl,tlﬂl. EBﬁaggefarie-mmﬁ.hlaOdﬂibaﬁ) gupsrior property
di ssoh!)vedbjl_’n. 99(2. 5 g of a physiol ogical saline
st Pon 3 Prep i i i qui

are deterioration test |iquid.
Det er i pkptFlen diest aft St nd 8k uza Jﬁsdﬁﬁ:lﬂﬁﬂﬁﬁgotﬁiﬁ’g %atlo)
250 m _pol ypropylene cup with a |lid and added wt

g of 2 VAter a §6FBFH§ ageﬁt P thempawsiensn 1@e1entlon is

-%ﬁﬁérl@? Px'&'p?é@dé\?sh ﬁq?‘%ﬁﬂrg 1&1(%4121%\’\@' J %%éung

was left Tor stan n at nosphere
hb@l‘ﬁsfllANety1@f¢1@ur1301511715r¢r1abﬁonmemphykasﬁmg:e@allater in

3%{(6 So'EU.'Ltdl% %f%%(i‘eﬁk ggg tté]e? sec)>(t o C;?ggse%é'ﬁf erably

oration ext rac
shot rh:n_:g'lefxorthamaeorrerBC%bel welght y nasre prederabllh @ to 20%

Cg}lll rxl%elrghttypefg}:{:ﬁere:r pV\LA-.etPer!a%rR/t h0 to 10% by weight 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 fluidity These fluidity after m01sture absorptlons

-can be attained by u51ng 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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of 30 mm and di aneter of 8 nm After extraction by

stirring for one hour, the saline solution was

filtered and pHtitrated by the sane nethod as in the

previous item (d) to determ ne extractables for one 25

hour (% in deterioration test liquid using the sane

formulas as in (d). To conpare absol ute anount of

i ncreased extractables by deterioration, for

eval uation of resistance to urine, increased

extractabl es by deterioration (% by weight) was

cal cul ated Ay dbsofiwlhoWngidosmula. 30 Increased

extractabl es by deterioration (% by weight) =

ext r achRBl EGat ipnome Foer pemm;zuﬂxetghwaten absorblng agent

t tapl e one

ok SRS O pblociBland U Gopdial) Phheeed Pt er,

Tohe oiimreabgorht gl gt disnesed yp midtearabdiyat hai Wb rbing
b bef eterioration, for evaluating

r%@%%%gﬁég %éurl qbs?ﬁhﬁ%%§%ﬂ F1&%0 of extractabl es

by detEiéoalbsdobing quobsepitees eakCcphatedtbYnkBRtion is
L%I?I oW n(g f or mul a Increased ratio of extractables by
7%t

Yo Ghe BREitdcrdBteswRbRr cresIBRANG BARNt . The
Vet BB 1 sﬁ%ts%&'a‘ﬁeairﬁ eHe ;Ifééeh d gHer’uf"f&{i ?n%%%@l &e F8'rmed

one hour (% by weight) 1n"a physiologica
St ing gy gﬁrEvsumatacmamr ama:]hmn@nagpn'eohr(d/hydemphlllc

J?%g or| % SIO%%E g?gggﬁgﬁ%f |Ut|%ﬁf gpsprbing

(K)ﬁ)erp’ar(tcs)r‘@ycmcghtra\ason )addﬁdhw dﬁs&kﬂ&@aﬁbsbyate of the
of._a brilliant bl ue- addi tive, and

W08, O gl ohy PR IV SEFL i phe SEhavp b b eBgbing

rdgd@ﬁaﬁdhlyeld'ophtﬂll@ 04 vd 1 Ypakes raptly addesh @ik B\wglght
of a water absorbin g .agent, Ye stirring

6‘GRF ¢ pﬁ]r\ﬁfteﬁaglé’yl Ithdee-t sPYr rwearlqutt ham@n@aﬁt@rzuzfarly
@Eeﬁéb_da@ll@rw@ &fo of o Y é;lc?p@sur e absorption speed
ed se

(second) .” Absorption spe cond) is time required
for theagier) |a@uabsorblngrmﬂe1tce]lq ofovee presestt ineention

ent, a
SRy s ppRCh R PR B RRES ook Jgupresent
axmmrdtmp.t oatmerfsetcamcmfesétdaemh Nediiin pedmkab2d4ty and a
6) Testl t hod, for water absorption speed of
gﬁﬁ§$ Beehr {ghriiﬂﬁﬁﬂ; ?iﬁﬁﬁmiéhii?é)
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

.__sandw1ch1ng fiber substrates and the water absorblng agent

of the present invention, followed by sandw1ch1ng the
absorbing core between the substratewith liquid permeability
(the surface sheet) and the substrate with liquid
non-permeability (the back sheet) 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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30 (h) Fluidity after noisture absorption (% by

wei ght) A water absorbing agent of 2 g was unifornly
scattered on the bottom of an al um num cup with

di ameter of 52 mmand - 58 height of 22 nmm and

qui ckly put i'n a humdity-controllable incubator

( PLATI OQUS LUCI FER PL-2G from ESPEC Corp.) controll ed
bef orehand at 25C and 90% rel ative humdity, and |eft
for st anding for 60 m nutes. The noi sture-absorbed

V& 8r 58 ghSEr IRG FARRIRS e ModdiereFpelieYe kasfissweight in
Sttl"ﬁﬁ%h%esbﬁvg Bhtfo @l AR} £In20T The eé}n\%a\%es%%t@nto be

of nmesh "open. when the nol sture-absor

alssst be e eapditt Lnakt adiedrdr aphi ldlaifihem gupungorood pulp,

i b houl d b |
LB R RS kB8 oMb MRl PO S 08Bhs . RIS foBex,
carefar Fybeael weo Hedbeay &hﬁt@t@(ﬂibeﬁ)eviﬁ?lgﬁeﬁﬂlﬁ‘i etc.
te sornin agent to the sieve was | medi ate
\g’areexfgeorarabgr stq‘esig?o‘grfdsu%f’s‘? P £&dAd shaker (I1DA S EVE
SHAKER w2 ¥BE: abs0$8ing Hﬂoo@% e%'ng:hin%nﬁgén ofs one

the oversize water abSorbing agen I eft on the sieve
S ikditgig \@pepier eheouptiberi peopsrivhesr absorbispgbing

UI dcl@si.?ﬁ.jng? hppghs éggl igé(fh‘}\ﬁn fgﬁocg ganltary g&ods

Ity aft nol st u sorp ratro
kg}:an/teurggnf)rmva@ papeul diegebyfohear adlduwvi ngrHcaremgirawth is
The. I. uidi after_noisture ab pti on, means,
e aFethtutd Saeta et AP ror eyt SR e Rapkin,
Ny siclis@ealks ar phtlofo 8ntncdft i Mepeyyd eind amd |l|19ke|)ahd»ivéver,
FI ui gﬁ{“{ after noi st ure absorption (% by weig

@RS 78t FhgSIeght vmm%@)ldﬁ%{sgmawue@a )lsapm@ement
¥ G %a@@Qdé’LBé&@Bi%E‘ atc_?é{t Q)%V@héaﬁf@éler?é ihit8lon  present

absor bi n agent rine of 50 m collected from?2
a}dhlaﬂsabmgbp@gréé’cmw@ soaag 2 wbtpdhyan cﬁmcmtemmprtlcle

ﬁ}l alle's% anWégdegne{Vl t%lg%l.llh l%an%f 8§gatfé dflbf%ir blllq:g can

agent fo formswollen e urine use one
v itgmi Irf iz drmuins rafduere émadstof)lperﬁw vepriag seqpepbods and

%ﬂ:é e Sgl)#)a{égsrl gel was kept at 37C. The lid was
a

eroved er" % hours fromstart of |iquid absorption
and 20 adult - 59 panelists eval uated deodori zation
effect by snelling the cgontents at about 3 cm above
the top of the cup. Each Pp43BP+€% recorded scores

accor diny pre et EneeadednofiiNed AW dited specifically
with the following Examples and Comparative Examples, without
being limited to the following Examples.

_ _ Va:ious.__perfqrmances of a water absorbing agent were
‘measured by the following methods. They weré'évaluated also
by using a water-absorbing resin instead of a water absorbing
agent. Electrical equipment was always usedunder 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

- 50 -




10

15

20

25

30

evaluation criterion to determ ne an average score.
Uine 5 without a water absorbing agent was eval uat ed
simlarly and graded as score 5 to be used as

eval uati on standard. 10 O: no odor 1: barely

per cei vabl e odor 2: perceivable but allowable odor 3:
easi |y perceivabl e odor 4: strong odor 5: very strong
odor (j) Performance eval uation as an absor bi ng
sugﬁirate 15 (Rewet anmounts after 10 mi nutes and by
RNt i on) An absorbing substrate for eval uation

was preRatRt-1dbs SIndat8sanWat &ra @Qg@"e@ BH 88&8Mad&t and

an absorbing substrate and subjected to a rewet test.
ToWBEGrmaRPPEP 1agmaTiodt # sen prudpef at d bapef wirich may absorb
L0 o2 QiSRS AL S A Ok GVARLUALL ON: i S, S el Qw,
vvatéeléfgbos%%ﬁ ng tz?glg%?nt’oﬁlgg %é;{g%%gldﬁlaatcg?n\%gafgf& test
pafter ypowmeimghity ang uwndesheedwoed pudgswafe 2 fparésamyle, for

i ght re _subjegted. to.dry mxing using a mxer,.. ., .
TR Bk fn® B e b2 e apE o T atRe L it 19 dum
400t dMpsie (cesfersd Z22: £883% iKY wdighe,f apBud 9B Widdight) of
di aneter of 90 mm The web was pressed under pressure
ofne gBR BT kRSP TOIRYT /X8 for 1 nminute to obtain an
absorbi ng substrate for evaluation with basis weight
of 0.05 g/cnR. Subsequently, a nethod for eval uation
of rewkd) anbGemtriB@geftRetdit iomut @spasisiiowiCBE) owfor a

T i S trate far. eval uati on was pl aced on

téﬁ?%ﬁﬁi%é%%?laggg 1§ B h.i nner diameter of 90

mm made wattdr ablsozbangl egensteR|0 .@0d gnwasoyenfdahl ¥ put in
aced there

wi t.h difl ter of ?O mna\gczlasp n.. )
CetR39 ol &Y iBh Tt Tgdiadoraanyevels @it ¢ fed damersed
(10 a;preyad dedd Qb DEal €8é FAMES onOcdtit AE1 1¥@%t 2HE°C. The
poured over the nonwoven fabric and subjected to 5

RRDr PRV NI [Hherivakes ArfeaPidsh@igadnyast tadaroamt of
oS0 . S Tarr EElr ot RuREPE, Aikd) SUBTELELY o
vidwate X Mrg ior nad notasuatd Befdr(@sdnd, S9wad pfseed wsing
tQSeHQQ%\ﬁSQ (m%etlma—122 small size centrifugemade by Kokusan
Corporation) and then weighed to get weight W2 (g). Weight
W1l (g) of the bag was measured after similar operation without
any water absorbing agent. Centrifuge Retention Capacity
(g/g) was calculated from weights W1l and W2 according to the

following formula.

Centrifuge Retention CaﬁacitY'(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 0.900gwasuniformly scattered

on a 400-Mesh wire mesh made of stainless steel (mesh size:
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absor bi ng substrate. And then, a piston and a | oad
(total 10 weight of the piston and | oad was 20kg) with
di aneter of 90nm were placed on the filter paper so
as to press unifornmy the absorbing substrate, the
nonwoven and the filter paper. The filter papers were
made to absorb rewet liquid, while pressing for 5
ninutes The 30 sheets of t he fiIter papers mere t hen

) cuI at f.ter 10
W?%é"éf éf?m% cﬁ,l (S) p 1(:g)support
V&’y.’(g')deﬁr WEthddlrfemdBMaétI@f b&160Qhm / emﬁélmm&obﬁr plate),
d terl ration Zgbls shown _bel ow. Deterioration test

QULRF, AprBBRPEFR Befslensdl ey thast 69siprg no gap
%?i@éﬂ: Yeres Ahove, sd%a@@%Fq:l'%’%rgidBer & Ylbr and can

i c and an absorbing substrate f at 1 on,
vm@sve a@sem%eipwm gdmpotbadt tiam motmnedl watthanda tef tab‘smrbing

'I%%alnwgg.gp@ gﬁéeal éér)?C gyciyql'irns er gh?r\]«vater

d| sh was pu ene bad W
saheomlngﬂ,@gmtxaa@@:hmpls'ooqmwe\smMasmrmur @& ldadmdjusted

eva ratin durln st andi n er specified,

EREEE o e Wt oSt dpspebihohaent witkienEhens 4.8
okp@o(rabo(umoschﬁl? PEbB00 Rp Py i )KahehadiRg tHddwkighROSE the
wei ght (W9(g)) was_ neasured beforehand was placed on

t S Hom WA MO ah ©rabdsr @nﬁgogub*shqea@féy Forep kefelng & set
t

og A R e g, BLEhOR AREC LB 90

thm ahid| ttlfelrclgmﬁ;r ofmgas@Mrualeearrm q/lslhmth diameter

t d-the filt
Sg’ggl{% %ﬁ‘egﬁ ‘% dr 5f)salpoercggl\rfl\cgare r?gége? goaﬁgg?ﬁlc?rgt{/\‘%?lled at
| Jf?ﬂﬂiﬂcfwaﬁ |[R)L¥If€@$&lpn(g\ol\1;-’8h? SSa;memteeetlthetB@ lﬁﬁ@t Surface
of _t i.lter ers r en wei ghe 0
caf fﬂ?eatgel SSefet Chiourk W%ﬁe&mﬁaiaﬁroﬁw%gﬁﬁﬂaﬂﬂeter
bcnyBEfcﬁf (96 a2 PFort Woyo %@hﬁgkalsw (D). )1Qa6Rei 8£€8CEN the

l e 1) Pol yethyl ene_glycol diacrylate (average

a%ﬂéle 26D thenFdrsst fé@gyreﬁ:@ ks ea&1yRilY: wet;teqi, prgd ghen
VBRc85 SS9 Vgt bR og.el'_SOth @et FHH]QUYS |p'sa‘t)d v%%gferrboved
I o of

sodi um acryl ate having neutra | zation

nol e (TREoSEE 6?”@1@@trﬁé‘$s@ﬁlné5ap%§a@td§|m )ﬂl%d’é%k%n the
reaction liquid. Thus obtained reaction %gw d was

pBEF ke s o RIRGT winchtheddanigrwapabaarbafgtith she water
5“21?ShHBEﬁH§ aB8hehinadfr RO M ARda 1Qfu i AP B 8s REBEloonstant

by adding the liquid when the liquid surface became lower
than the upper surface of the filter paper. The set of the
measurlng apparatus was lifted up after an hour and we:Lght
W4 (g) (the total welght of the support cylinder, the swollen
water absorbing agent and the piston) excluding the load was
measuredagain. Theabsorbencyagainstpressure (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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the reaction liquid being 17 nm deep. The stainl ess
steel tray was immersed in a water bath at 30C, after
the top of 20 the tray was sealed with a pol yet hyl ene
filmhaving a nitrogen gas inlet, an exhaust gas
outlet and an inlet of a polynerization initiator.

Ni trogen gas was introduced into the reaction liquid
to purge dissolved oxygen in the liquid, while
controILing the reaction liquid tenperature at 30C. 25
SHTLquEP Iy, nitrogen gas continued to be introduced
in an upper space of the reactor, while exhausting

fromthe other side. The reaction |liquid was added
with, &) PoSprbenss epinshinressors ab 11 YkBe RARDYPa)

) ght t 4 .o 12 —~azobi s
‘("fér{; gér]n%isﬂopr opgaﬁ%ijdél%}cf?%c%%lourﬁféﬁ 2.5 g of a 10% 30
by weitie adpsesbensyl uageinst sodissmreer $AAPAL R, KPa) gwas
of . 19 i ght agueous, sol uti on of L-ascorhic_aci
Sk Sie4 BY S, Sghe SR PR B el AT 188121 dore s above
hyisly egeappeheti thes wat 62 abdbebshygeetsidd usi e8thYy pirkBsed
a nggg tic stirrer. As, polynerlzatLon,be%én,!n 1 _
Rhndt ERPPHE 20 9 o rpRsFuY B3 PEé) y FdrGstiingnt he weight
| ¥ tH13d Op Sstdhe stainless steel tray was

intermttently imersed in a water bath at 12C by 10
mmin, 5 height fromthe tray bottomto contro

pol yney i zatj at : p te atu . .
pol yneggliéaﬂa%% o{ng%%{] v%gsrecajtﬁgel nggggft r )5’ mELg)gt?l %%thmlc
fstommdard datviiat ioh (POl wherperataniaget e wieiahtves particles
[ rsqg inJa wat er bat h a% 70C up to 10 mmin height
FHORT ¢ HeA R €bb%Ttbﬂ1 P HetSre gel and 10 left for 60

m nut es. Wi okibdidied iy dagead Ogds | ik RAUBEEr toagieve
crushed b a_neat_chogggr (Model No. 32 meat chopper
f?%‘?’ﬁsﬁq‘%@%l%i"s“‘&ms ISterfagdus s Wpvang g opening
haw2 8PP e, 2TRHEAmOT 6 G M5 08P[1RA4 08 \F W) R, 212

of 50-Mesh (nmesh size: 300 pn) and dried wth hot air
aim 1 6D figm, 610 friutarsd 4% Urhusindr ped ceatagieabywweight of

Lé%ﬂt P YETI 28 e 159 LMy d%ﬂ?eﬁ%i g}%esd én\#éts%ggdg Cuhile

es with nmesh opening Sizes
tovebthia perecegntagey PUHtverddepapaviddre afize were plotted

er-absorbing resin .. Centrifuge Retention, .
g@%ac?tyfo?%ﬁ&§bmh%ssp%€%?%ﬁfb t iR 1 ze %ﬁ%ﬁf?lgndSlze
pes ceaspored hiyg 200 iR g8 0 ofbpardiighlte walseshulshae tdzniped as
in dianmeter of thus _ obtai ned water-absorbjing resin

(@Ss%r@egﬁ&%19§fﬁ%ﬁﬁ% §}ZeVW@%%”abso%%Q%@F?%%i%sSFBPdard
t@etddt Poh aiped iR the fddi¥d Dy the following formula,

wherein smaller value of 3 means narrower particle-size

distribution.
8¢ = 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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Ref erence Exanples were al so evaluated simlarly and
results of the evaluation are shown in Table 1. 25

Thus obt ai ned powder of a water-absorbing resin (a) of

100 parts by weight was mxed with 3.9 parts by wei ght

of a surface crosslinking agent conposed of 0.55 part

by wei ght of propylene glycol, 0.35 part by wei ght of
1,4-butanediol and 3 parts by weight of water. The -
jxture was heated at 30 heating nmedi umtenperature of

22112(}@ F?P%@E%’\“H&% S VE oBnges diapater-absS Buh@reSigved
(fox S(BQBQE@BC@SE%@@|R%—@apD‘EM5%t Eié@@eolgéﬂéﬁ iModel ES-65

di acryl ate (average added nol e" nunber
odefe whaken)fxsm 4Lidp gewmmm@d, itd 5) . 500 g of

an aq éakgﬁézﬁk Cflssgg:} (? %(e%n@aw LD0;R1e diameter

neutralizationr

ciore entsrtanidemrd sd@%abycmerghpbnﬁmngake beadby afeight based
liquid. . Sybse entl regctor fabricated b

A0 BBR S 18 B3 100 98 1 BRED ST £ AT HerkailePY ftdadard
of i sted Nlveish stp%ejtlmaqunm&féswi 4y a dexdedtbedNdd WY, 5.
E—shaped aqgi tating bl ades was supplied the reaction 10
INus P %o&t hetacti on system was pur ged -di ssol ved
oxygen by introducing with nitrogen gas, while

keepi n? the reaction liquid at 30'C. The reaction
l'i quid Q\)asEKhéﬁC'a@Ibbelsvm(EbthQc&abge@fs alri0&o physdiodltgical

f di d 1. 5 f
‘;rk'e\?/\eécé "kg aqueoourssogrbelf thm‘_gﬁ::rsué laégé%"?%? 15 agi 8, °

V\:hl | e Biistri ngft halﬂ.eactpz@pdﬂafmldh rﬂsﬂl t megsuement of
m nut e, Peak

initiati nerization after

t%’ﬁtp%?‘%ttaﬂ?n]e Eﬁay MEFL9 ?sbﬁaafsaglslf@ fRLuLipRifRIgone hour
adnerielhoutisnyhesefhafcehi t FatbePef t HO ¥y MBI ZA Mhes for
After 60 minutes frominitiation of pol yneri zation, a

R BV GO PrkEagbaprFnEPrube haikesy GiRSPS&H: icte bls will
ipe cliaisbethsd at & L p@fééfl‘g? %Ehcgi?gg‘ta%%doﬁu]cht duFfer

mm The crushed, hydrated ge yimer was spre
o¥0 i ores AEPHGF. GGOpHBSA a(masfhlm Pe: Bﬁﬁysplﬂ.ogmdal Sallne

h r._at_160 té
B L 000 o L 2 braRto ot PrRan FOE BOPIARK fo sy vas
sh@vesd vinttle 251 30 e anbSde\akélrrai&ha@rd%ﬁll DY SitEesied with
710 d, 150 mto taln i rrequl.arl | verj zed
Foudiet T /E BaROuS R N St YR
pm\pemlafe atmtEﬁgabﬁQ{ ki BglE‘Qé*rnCl(lbﬁ) v@ifth 1R rgﬁew b8 Y mm,
%ht was mxed with 3. 53 parts by weight o
etermlne titration amount V., (ml) of the aqueous solution
of sodium hydroxide for a blank test. The saline solution
was furt_h_er added indropwisewitha 0.1mol/L aqueous solution
of hydrochloricaciduntilpH2.7, whilestirring, todetermine
titration amount Vy, (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 lid and added with 1.0 g (= m (g)) of a water absorbing

agent obtained in Examples or Comparative Examples to be

described later. The saline solution was stirred with a
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mSité LEdBAo

30 a surface crosslinking agent conposed of 0. 5 part
by wei ght of propylene glycol, 0. 03 part by wei ght of
et hyl ene glycol diglycidyl ether, 0.3 part by weight
of 1,4-butanediol and - 64 2.7 parts by wei ght of
water. The m xture was heated at heating nedium
tenperature of 210C for 45 mnutes to obtain a
wat er - absorbing resin (2). 5 (Reference Exanple 3)
Pal yet h Ieng gh col ~diacrylate (average added nol e
AEr S5t VoEhy LERGtBuPReI i 20) GIaBSteg Ghd mm at 500

dISSSSqu»m/erldhe Bo2PQ 101 6 AbuB ASEgRYE R UMM LN H1es. After
sodlun1acr%@ate having neutralization ratio of 75% by

£ eaﬁcbﬂura«vrolrﬁ m@aw/otﬁ;e i lghe) sod utdlom was

r Iy IS d

CTarsPrs e o L LEL B M 2 REEY RiYEERap Katena

| Ldpdi. d westsa isuijopd padtualtermmact@nmdcdae:fcarrﬁﬁﬁ@ JIS P 3801),
awg%g % and E@% 3 action systemwas purged with

nitr 8§&A Mg 8s AT A Skeepi ng the reaction Iiquid at

30C. Thauseabtbaneld flilgwat T tlemiaddedordeh 32 & ml1))

of a 10% by melght aqueous.  solution of sodium

p¥ASuFCHRE Nt b0 5ag &l ogbysaebghrkeraqusbiadded with a
S@)lhlj}'fsll@logflc|ala§895.ﬁlecs§fugloﬁ‘h&$ Qpid i J'S@gmi@f a filtrate

reacti on IC]UId, resultlnglnlnltlatlono

pdoyneitration- Eheerthbauwbﬂanmﬂdtﬁalﬁkﬁmetxanﬂasﬁthan 20
0 0 attain afte
Al SOt s 8% BRSSP AP RUGET T 4 H v ggoorded
malsuFeémlij ramdi andictieatwmh of 0 mn%/rmj lw?ealtgrﬁn aq@eb)a@r a8bedtion
I-I i&%@ E¥ dmas t aken
gré leotchPF?&Peszp wltq%f %nféﬂvétrérteo#or hbsgption.

1to 4 mbszaaehxqw eaegghtkg@ep%yr@ftm&mﬁa@ %@gled in
as in Reference Exanple

pul verized siml ar 2,
s P‘é\%’& 1sGvitRf Pe 1r%>51r(vésawwuﬁ§§ﬂu@p@m qusgqinzl@ghwﬁroxme ,
7ifine apdri 0 | Nad r@%y% mﬁé&! L Z
powdler of g 5&&2?1:2@0 ﬁlrgjhérlitas a%gy Yﬁbh ggngth of
pé\%@n apfd Aigpaeeer s 8 v ngtrlésplrh 1(0g) tofdet3rnlid® pattation

h M b t.he
SBmBEnany, Va8 Mo Snl ABudo s PRLLEI O I SR BvhPice.
ﬁg‘hlenbetea'eeOea?@.mtﬁteaﬁ adbie! L’finx?rlbpwm@fé et ed 0atl mol/L

eat - medi t ture of, 195C for 40
aﬁti‘f“é’g t%‘%‘b’?‘a‘?% O?%V\E?E‘Fh BELFRTG r WBEhe(SPLrring, until
pPH 2.7, to determine titration amount Vy, (ml) of the aqueous

solution of hydrochloric acid. Extractables (%) 1is

calculated by the following formula.
Extractables (%) = ((Wa + Wp) /m )x 100

Wherein W, (g) is relative weight of units having an acid
group of extractables in a water absorbing agent and Wy, (g)
is relative weight of units having a carboxylate group
neutralized by an alkali metal of extractables in a water
absorbing agent. Each of them is calculatedby the following

formulas.
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(Reference Exanple 4) 5 Polyethylene glycol diacrylate

(average added nole nunber of ethylene oxide unit: 9)
of 19.6 g and di sodium phosphite pentahydrate of 36.3
g were dissolved in 5,500 g of an aqueous sol ution of
sodi um acryl ate having neutralization ratio of 75% by
nol e (nononer concentration: 10 33% by wei ght) to make
reaction liquid. After purging dissolved oxygen
simlarly as in Reference Exanple 2, the reaction
liquid was supplied to the reactor of Reference

Exanpl @,2(gnd=the « egcts @poprst em was purged with

ni trogen whi | e keeplng the reaction liquid at
30C. THe 6%&1’.1&1 129 qd®P/Mas then added with 20.5 g
of a 10% by wei ght aqueous solution of sodium

persul fate and 1.0 g of a 1% by wei ght aqueous

soI ut i Fheskein-the vebue a2ild, wahgh e petd T miodgs bvhea repetition

' id, [t trati
e i, RISy I Gid, Re Pheb e BanRmeE sk, aReacid
ofgrpalpy sthezathen atrgi8S5&cyasiat&Eapbegmatieed}’the value
nlnutgs fr§n1|n|t|at|on of  polynerization. After 60

HiuPe5eFPOnte MYSGTRaoHetght %mjr@ﬂeﬁmm ugit including
hyeichta6006he b | KaHO} IR 9 428 WeAKER (UM 1 moMaidHh i@@ﬁetﬂtlon

crushed state to particles Mﬁth i amet er of about
t ¢ndt ImpotnecHiunacay lgde ¢nq’<etpkﬂ ShEETRAs A apgrapdlate,

23y ¥e1ﬁ65§rﬁe§ 'Hgdlgfedséna§ci§ lgélecﬂ:ct?e FX3h gc.?ryl?%dac1d

si eved openi ng SiI Z€S
606 pnpa&dmesmzepnwon witdraipo iasssigin arll iyt pwdmesindetthe 1ike

p a_.,water-abs rbln resin.(d). Thus obtained
p§%3§r %flgsﬁgﬁgr 5b§8aBPﬂg egpna&%f£&f e§611§@i farts
by wei ght(moas i rx@tbat Bmd183 JFrodh Schd B f 8kt rhBeables
syrface crossllnklng agent of the same conposition as

i FPRe ferldrfed SERBAIe (BOLITHE piRber © il E@ garboxylate

healoupdneub®a1 iBELUBY t SARENA U 621210 fegzrtr’é%tables in a
m nutes to obtain a “water-absorbing resin (4)

(Réfldrakee BEARN e05) thepoliret tylenbategcdy diher fpalewing
(@weh@ddesadded nole nunber of ethylene oxide unit: 9)

of 20.0 g and sodium phosphinate of 3.3 g were

di ssolved in 5, 500 g of an aqueous solution of

sodlunkpcrng}e hayi ng Pg&{@égégé'g ratio of 70% by

ner’ conceht r at® ight) to nake
Nb (mol) = N]_ - Na

Wherein N; (mol) is number of total moles of extractables
ina filtrate tobemeasured and is calculated by the following

formula.

N; (mol) = (Vy = Vyp) /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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10 reaction liquid. After purging dissolved oxygen
simlarly as in Reference Exanple 2, the reaction
liquid was supplied to the reactor of Reference
Exanple 2 and the reaction system was purged with

ni trogen gas, while keeping the reaction liquid at
30C. The reaction liquid was then added with 22.6 g of
15 a 10% by wei ght aqueous sol uti on of sodi um

er syl fat.e and of, a_1% hy wei ght aqueous
B b o0 B RSO add, SAdin SOty Hate 16 hours.

reaction liquid, resulting ininitiation of
pol yrrerl zation after about 1 m nute. Peak tenperature
of ~polfnEVpiaetréansit Becighsnget iy nadngf {extudctables for

BALhSSr HRUBE-1 Jidd Al eRsef lelyﬁih@éaegd e@tg%fct%gales

m nutes from initiation o nmer’i zat r on

duyt - |die|t@r|i@|1‘jﬁf¢élon vvasnt:aleaaedut rambocmﬁvasextrranumm]eﬁs by

141 %rlao é&al‘tld es with diameter of about 1 to 4 nm
rate

c?del-l i ke polymer was dried and

pul verA prdssobbbdchY s iine felet eos @ fepAdEb@BoZehand was
and sieyed with wire meshes with nesh opening sizes of

G aRl LT5E RIS 86L4I $ PereyaPiriy drteetPrabion test
Povglerd o0’ . aswad ehe 2R EL bi ékgeéfﬁié‘aifg} oT*s@gqoe?tLaJa@%%rblc

powder of a wate€r-abSorbing resin parts
mmwam@,smak@adm%% B9 péﬁ@%l@@mabsal%e&olutlon

t d .5 t b
g@feepa& propy ﬁq}&ne g %%gltec%n?sa:% by wei gﬁ{ ofy
1_ 3 prmqsmmacbhnﬂtm&n¢e$tpglr7ﬁc§1hmtdE|zga”1ﬁndlofwamtperureH1einto a
e - eat.i.ng nedi
38 P PRSP O LR i LA a6k BHIRHSBLER -0 @ OF

réwdtdﬁhbsbBBﬁﬁgeﬁgénEme&n@ s)do'illen gel. After the cup
Tetraal | yl oxyet hane of 1. was di ssolved in 1,500

dfa2feadeous- s 5hat sy Ghea%w%l%n gelavasdesiefor standing

CONCAIRIAHOE o R20Ppdy f’&%glhé )hd @ Prepare reaction
l'iquid. Thus obtained reaction liquid was poured into

t he t risftaradké ohourai ntdds mlstet| the RbyesiedogiErdmslad ine
ol dhd DESTERRA ARl L) €28 00 b0 oL o BT fifte I at on

stainless s ray was sea S|mla
Rﬁsaneentc:ecﬁednﬁrenltmmhyldrmneﬁedel by s\matre:rink@afbraéne hour

20C. . Nit t cti
T IR T B S T R P i Ty SCiFaRF L eeath
C@flt:{(Dlnhm rghd tdieanieaasrt i ¢ img) d tenperature at 20C. -

Subsequent |y, 15 nitrogen gas continued tqg be
intro Eﬁf|q§Q£§ ggérrlng for one hour, the saline

solution was filtered and pH-titrated by the same method as
in the previous item (d) to determine extrac_tables for one
hour (%) in deterioration test liquid uéing the same formilas
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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of the reactor, while exhausting fromthe other side.
The reaction liquid was then added with, as
pol ynmeri zation initiators, 8.3 g of a 10% by wei ght
aqueous solution of 2, 2' -azobis (2-am di nopropane)
di hydrochloride, 0. 6 g of a 5% 20 by wei ght aqueous
sol ution of L-ascorbic acid and 2.1-g of a 3. 5% by
wei ght aqueous sol ution of hydrogen peroxide, while
tirring the reaction liquid with a magnetic stirrer,
St (i | RREFACT ORI G54 yaREr MEMG o bt s igbUt in a
PHYE i daa0ldana nandohgat by of the reactant was
repeated fromthe 25 bottom surf ace of the tray
during the polynerization reaction. Peak tenperature -
of pol rZ-AlA0 ' ' after .35 ... .
ninuté%ﬁﬁ%%ﬁgﬁﬁ% %fggﬁégg%¥@50?§%§%$§§ igéseﬁf?gﬁt§8n with
re ¢ tutast dylem hef efeade bar Db r pol ymp Fozatvainata hy dest edance
%%;hkﬁk% pgk nmer s_taken out. Thus ogbtajned hydrated,
ger-1rke %6?%% TS TRt RFERASERRLESsPYneBt 8gthiarasion
wWddotsiatas wefs ahoeulatem b}hﬁﬁeOEBMB@@npy(fb%%‘ia.
gel-like polynmer in squares with sides of about 5 cm
was then fed at constant - 68 rate to the sane neat
chopperm@seddedieheignee E%@?HE@a%le?hbgedezggigrgki%n
22% by wei ght aqueous .sol ution of sodi um carbonate
Wh@xééﬁéGagﬂeéoggtammeﬂHnH?ﬂ@rbmeueightiaihodetéhéoration
. O j s fr.omthe at_chopper. was, | eft
ﬁ%*i?ﬁ%g‘ﬂ@*@ 0 %ggggf ;gé SHFiEE¥ﬂ% G%I %ﬂ%ﬁ}éht) in a
tahys rddbgmall erjéneewedutiban phenol phthal ein Iiquid
was poured over the gel. The gel was then dried and
pul verized simlarly as in Reference Exanple 1 and

si eved(gyi tHvaluae iGRS BESaWsbPpPEsA 9B@QH”QV§E%§§ fh&éﬁgg)
I arl I powder

pmand 150 pmto obtain irregularly pulverize

of a A6 -REteby it mguessisnsellytivhusfopedinmdchloride
i Ao Q4at §41 ' si £ 1(fo)o o0, (S HRY

Lo L L RSO A Do PR
&ighods02nriny byeweighnpoSer lofi Dl baparblbg-FCF, a

'  PLOp V.GOlnof. O03part by weight o .
AR e e U el Y0 a0 Tt nEFS Yo ) P1g81 saline
wai lgtiticof of, 30 propasedbakednint 3 PaArdcs mhybwakeht afll added
water ., The m xture yas rgat ed, at heating  pedium
temperdt ur & 8F FoBRLPHrARPTRINA AIERt oYt feaStirring at

VGAR0e repRh S i agpyeﬁhaefﬁﬁy%@s&ﬁ@f@f ehten EXeRpt. dF 40 mm
The, dried materi al of the hydrated gel -1i ke pol yner
and diameter of 8 mm, to measure absorption speed (second).

Absorption speed (second) is time required for the test liquid
;o completely cover the stirrer chip.as the water absorbing
agent absorbs the physiological saiinelsolution,.whiéh 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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obtained in Reference Exanple 2 was pul verized by the
simlar roll mlIl as in Reference Exanple 2, setting
pul verizing conditions so as to obtain finer
particles than in Reference 25 Exanple 2 and sieved
with wire nmeshes having nesh opening sizes of 425 pm
and 150 pmto obtain irregularly pulverized powder of
a mater-absorbing resin (g). Thus obtained powder of a

te.r- bs i,n Q) 100 parts by weight was
}%{ t%g C%é?‘-‘g‘yi’]i/%é’ BRE &p asbualéaﬁﬁ/a%ntrollable

crle&siba"ﬂﬁxng @m@to@@ﬁp%@&}.@éRl maldG by M8l Oissilc  corp.)
pr | ene gl ycol, O. part by wei ght of et hyl ene
r°]d1|eg’ﬂ g@fﬂ’;“/?h@?%ért 23°pands 9ly yelghivethumitdsirty, and

ar!Ldeﬂ: 2oP¥tand 169 £l 6¥R1 3{' e, 'FREF:Q} Atur$I azha%c)t(%k?% water

was heated at heating nediumtenpérature
4@hﬁcmhlézg ﬁgeobtvmmtaanwﬁe:eredbls@rabﬂmg sesndatd)sidve with

Thed d material of -the
hy rg{ 3 gel - I|'ke P I r @h?apﬁ‘etﬂ’ G&h ePRFRe When the
Bnmnlﬂtmrib-\msonwgderwm babkbebihg |#fent ObbsMddn&Sed to
v

Ref er ence Exanp setting pulverl zing

c G TITE S8B TR0 Fé%ﬁ?-al %0 fdnép, p’alii@lw‘ﬂfeﬁsr @@onbing agent
ReftRnant 8 e 18- X 31 €nd é’lﬂ:ﬁa fde*éggn%ggr r@l’?&%ﬁ.eve very

havi ng mesh openi ng siz€s o pm an B om to
olstE S U rlive gatak P ydeit vay i thex blsmider Tok aransferred water

W%I}:%rorﬁw k&g‘%ﬁ “?.8' Qh% %ieﬂeﬁuﬁagb&?}t?§98$ é& SF‘ ﬁgsfor 8

wat er - absorbi'ng resin
mseéwrwla hssn@a pbets shpkeei IEIDABIEVE SHEKER| flWEE: ES-65,

cr t e sane conposition as in
rence eé&'@rﬁ@ f9 kU ENRRV et 20 Wit SfeabFagbing

medjenn tlemnebat tllli@ Hledd ad e idptmules be Qmaahﬂd@rs:.ze
wat er - absorbing resin (8). 20 (Referencé Exanple 9)

THEWHG RRSHERE19 aPeBt Rass a5y Bhapeah fdie sirvepsinmpeasured.
ohtiaiiRad y @fR%EGESQgﬁuEéagrp%grgtx\@ﬁ Pﬁhxtgkﬁésdrg%f%gz (% by

simlar ‘roll ml as I n Reference
p&iehtli ngs %@r@#ltat(ﬁ%byotlas ﬁ@llmtmm fm:amsl&r The lower

p@rltdﬁil@ﬁ, Lhap,i ﬂeeréco P easr,jisZes gf g%gearﬁdater

w ré neshes havi ng mss pem ng
a@@sm@lpm egeobt annflmr@guyaafyepuhwestvzed apowdptioh and

Itpwd%kfs pldlj].g reS| ;' . Thus obtai ned powder of a
absor I'ng Fe FP of

Fluidity after moisture absorption (% by weight)
= (weight W5 (g)/(weight W5 (g) + weight W6 (g)))x 100

(1) Deodorization test -('e\faluation of a water absbrbing
agent)

Urine of 50 m, collected from 20 adults, was poured into
a 120 ml polypropylene cup with a 1lid and added with 2.0 g
of a water absorbing agent to form swollen gel. The urine
usedwasonewithin2hoursafterexcretion. The cup was 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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100 parts by weight was m xed with 3.53 parts by

wei ght of 30 the simlar surface crosslinking agent
as in Reference Exanple 2. The m xture was heated at
heati ng nmedi um tenperature of 210C for 55 mnutes to

obtain a water-absorbing resin (9) . - 70 (Reference
Exanpl e 10) The dried material of the hydrated
gel -1'ike polymer obtained in Reference Exanple 3 was

pul verized by the simlar 5 roll mll as in Reference

BAPHEY L tragepufoedest mf khdifens By aselding the
Ui dhsd bk lakQar Sedm BB YL Gclh%stérgeﬁ fer panelist
Exanple 9 and sieved wth wre GV ng nes

ormﬁnﬁgectusz@sraﬁ aa:cs*a@ilm andtis06 p;natd}asobifaithe following

i Y a wat er-absorhing

rere‘;& ﬁ}ﬂ(@z)éﬁ’ﬁﬁ% Ielé tal ﬁsgdﬁrgel\ﬂgra%faverage score.” Urine

V\ﬂtté’retabagwbtag a}asonbimq an_;fenﬁ:l(;)@? p@ie:]mi)tyed\fﬁ:ghtlm& and
t353prts we t o the simlar .

ST 28 YIS TS e A Seroriian Braqard 2.

The Mt HE NBSr heat ed at heati ng medi um t enper at ure

of 195C for 45 minutes to obtain a water-absorbing

resi n ¥1arely pereseierke pdaml e 11) A

wat er t by processing

siml azﬁulj?%s I n %{@?ée?%é]%? arrrﬁcikeé ?deb?gept t hat

di sodlﬁmeqﬁmbpmem@bmmlwctmim was not added as in

Referepc a le, 20 4. [Exanple 1] The

wat er - a‘bsor"b h ?%%}fn (1) obtained in Reference

Exanpl®: Ivews stsesh@Soddri s as a water absorbing agent

(1) . 25 Evaluation results on centrifuge retention

capacity, absorbency agai nst pressure at 4.8 kPa,

extract-ablmsrf Fmdibce N dN A B@’%hohﬁgb‘iﬁllnﬁaghﬁgtrate
sol uti on, absorbency 0fal nst pressure at 1.

utRenet aiaunie e ads %tmmtﬁﬁe@dldam %ﬁﬁl&r@@@é

o A ARl SR80 M R (s g o

BraNelafie aofvaties w@tse)rrba'.bsoa@ém’g assim ap2prbibasnbdtrate
ef ere arts by weight of a sodium
ARt P he pefret B

rramne pe %% e agueous sol uti on was
m xed To begin with, a 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
subjected to dry mixing using amixer. Thus obtained mixture
was spread on a wire screen of 400-Mesh (mesh sizé: 38 pm)
to form a web with diameter of 90 mm.. The web Was'-presséd
under pressure of 196.14 kPa (2 kgf/cmz) forl xﬁinute 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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by spraying so that content of sodium ,

di ethyl enetriam ne 5 pentaacetate becane 50 ppmto the
wat er - absorbing resin (2) Thus obtained m xture was
cured at 60C for 1 hour to obtain a water absorbing
agent (2). The water absorbing agent (2) was
evaluated in the sane nmanner as in Exanple 1. Results
are shown in Tables 2 to 4. By applying the spray

BB TS SR T o s

abt aheeg1wasdi ﬁhagsb@ﬂeltﬁit%r}l%tr%tt%on[ Eé%ft!pﬁq%]ldTefl% ml
parts by weight of the water-absorbing resin’(3)

SEE5 BN i ( Ehé e BeEIRHIONSOL X gRir g Eane Wi gmngf, was
%ﬁ‘éhunﬂ)ogfé’& h%kr%'}etf AMhBRWBEOL 285831 Me%lﬁ?jgf:ted to

sol uti'on was m xed Ity sprayi ng so%%%at cont
@b@pmmﬁﬁqﬂr@¢ené0rmaMMMes mm@&aamﬁnnxrimmaneflaﬁ>mwmd

r-absarbin Thus, obt ai ned
SRee e Y P R A e e bR ane s T s B a e s of 90mn
waloer 2alfsoerbmogoageshi( 3é1sh§hﬁt&\@$ﬁrw1@@§@f@éﬁ@h@9ﬁm (9))
was evaluated in the sanme manner as in Exanple

é%é§u1“t°-§su5?€ Reborerandamasspaced on gyen pENYIONE ﬂéd the
ABSRE DY BALRERERES dté}%r@%epyétéﬁl Hhaog 2844t Potal

curl rl]‘%epr ocess, the water absorb ng agent
yeighteat e pasagyl vrlerddias apag)zsl;mmnes:eqq 0T090mm

\ r-absorbing _resi
Sots Buarn lFeR S ek ot 50 SO0 PR GRh By che
whiserb imas snbsedabyg, stpimyuiotmgzoviémksn@hﬂm lf&(itﬂ?rxp'aper The

d %fﬁ%?%%%ﬁ“ﬁrg%ade %ﬂé%’SﬁéFet@wae&sﬂ%vﬂﬁaggﬁﬁe Ry§Ssing

Wax Bved et €sl. | ImH80SeHe: fIRBFCEhe &5 1tk Eﬂélr% Jaere then
Results are shown in Tables 2 to 4. By -

#8e SRECe AW pie\) &wagcwaﬁ%ﬁwaﬁoamwwrﬁtm} Epdere@stes
t he wat er absorbi ng agent (4) obtained was in

aggl onerated state. 5 [Exanple 5] The sane procedures

as i n Rewatplagannieed tiegpdt minekeeplg) ferWasi(gy thE7 (g)
wat er - absorbing resin (5) obtained in Reference

Exanple 5 instead of the water-absorbing resin (4)

obt ai Aedethod Refres enben tBxanpf eediettanoitby detvat tosration
qgs%%@w%g ent 10 (5) . The water absorbing agent (5)
Was evaluate “'n the sane

Deterioration test liquid of 30 ml, prepared beforehand
by processing similarly as above, was poured over the nonwoven
fabric and an absorbing substrate for evaluation, and was
absorbed under condltlon 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. Andthen,

a piston and a load (total weight of the piston and load was
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manner as in Exanple 1. Results are shown in Tables 2
to 4. By applying the water spray m xi ng process and
the curing process, the water absorbing agent (5)
obtai ned was in agglonerated state. 15 [ Exanpl e 6]
The sane procedures as in Exanple 4 were repeated
except for using the water-absorbing resin (6)
obtained in Reference Exanple 6 instead of the

er ab rQi,ng resin_( obtai ned 20 in Reference
el éJl Bbagsiﬂsrnog %@%w%eﬂepﬁg @rgetme fiéjer paper

H@a%@ér@@égh@faﬁim@g%ﬁe gﬁ)so‘é@§n§‘é@'blé%tr§g r’cﬁeﬁﬁonwoven

sane manner as I n rrp . Resufts are S
'ﬁeﬂﬂ ghepfiptar PW%pleeanlhervmmsspeay mEde hg absorb

ARS8 QN d rdd DYesREAGERS, BIEMNEL 288215 Hheets

[@('al'rpl%lﬂeerepeasre(meoc@Huﬁe&ea&emex@nﬁdi etd ¥8I€ulate
re ed ex usi ng t he water-absorbing resin
(E%wgﬁn%ﬁ?ﬁg ﬁ%ﬁ%‘%ﬁﬂﬁé%¥ﬁ5“Exanple 7 instead of the
vvater absorbing resin (2) obtained in Reference

nple 2, to obtain a water absorbi ng agent
The ma‘ieérretar?é%ﬁ%%éwagﬂ@mer(lnra/td@ne\x & uzt B40; Krgihe W9 (g)
same - 73 manner as in Exanple 1. Results are shown
in Tables 2 to 4. By applying the water spray m xi ng
pr ocesRedmrariee dinamgle p]rocess t he wat er absor bi ng

agent {7 i hed rated st at e.

[Exan'pEI(Ol)yﬁ 9ﬁeensea m?%?%gegl}%g?ygg (BYEFAPE ?qﬁﬁde mole

rmméIHIe@feEthpﬂ.enéOOXine n.gnithe w)abemabspmlsngléeswed in
i n_ Reference nple 8 ipnstead of the

t
S B eSS S5 16 ETaMReE Souf i raifey e having

Ekem'ﬂ)iﬂﬁzaﬂl%rpﬁb@la Sf WS £ bR P& b('rr%oﬁ@%”&oné@ﬁtratlon
The wat er absorbi ng agent (8) was evaluated in th

SATEPY HEAARE) &9 Makexempt ton 1imadd t sTrmSeommd zneactlon
akhesn %ratsopﬂ)ure%ylﬁp.el ¥ Egaghﬁlwtﬂn er agg @gh width

process and the curing proces t he
&fed20( 8n ahd dieveghtwasft 59 miSmadgl ofrertatied estaseeel, with

[tmra%ttii\é% ’?:E)i%mldeb%]ing 17 mm deep. The stainless steel
tray was immersed in a water bath at 30°C, after the top of
the tray was sealed with a polyethylene filmhaving a nitrogen
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, nitrogeh gas continued to be intr:oduced '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, 2.5gofa 10%
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,

- 62 -



10

15

20

25

30

The sanme procedures as in Exanple 2 were repeated
except for using the water-absorbing resin (9)
obtained in Reference 20 Exanple 9 instead of the
wat er - absorbing resin (2) obtained in Reference

Exanple 2, to obtain a conparative water absorbing

agent (1). The conparative water absorbing agent (1)
evaluated in the sarre manner as in Exanple 1.

R ults.are sh n Tables, 2 to 4. By applying the
m&?ersgblflé?/dm YocBkth afd RaIeliG n§thEBeEss, As

pbeym@rrria@a;tllo\neb@@bﬁr mabsfﬁ)ﬁhmg I thi) a&éiéwiﬁ of the
was in agglonerated state. [Conparative Exanple
PRyMsrddaddoss Bl ir tmempl the abpeniepeastdedxdepty was
[ abso 1 al ned
B RSO0 DR B30 400 ALY B6hm s
W@nehtabémlbl rdner elsray( Dotaloirai ted contt rBef esengRerization:

_ | b .
TRy RSy TP R B et £ I E B G LGoRE B0°C

(«72)5 mtaa\radmatsﬂteﬁ tbg safpubiBBNErram | AnREMi®nl. of
shown in Tables 2 to 4. By applying the

| t
Smeif;?%?lmnx. hge thagceas iamenses L HetpE daddsat 70°C
hbetéolmﬁ‘tﬁrﬁtﬂnVﬁe\ﬂ@B%rfPorﬁ‘t&@ Qkagr@&@%m( mQ*P.h%%?S%g and

was in aggl oner at éd state. ative anpl e
dgkt fRoEEITL & |ﬁhaﬁmnmaelrm¢\hy@rae@@geedlemqmymer

?cé:’t ‘ﬁ"s]f enet r1 argnljtrlég‘E %8’% Qﬁ%@%ﬁ@%qﬁ%&%%%ﬁ?%ﬁ from

H@reg'aaISlElaBaianrfrm’ alnye) V\aqmp;a@@owbtlmgaagle_at t'(a3/)1ngﬂlﬁore
ar %t [ \ég xﬁer absor b| g agent, (3) was eval uat ed
ﬁg Sa n8fr aSPFR2 gﬁp?ewire R‘é%"ul‘?% SOpestholfpesh

lsﬁleabB(es @t and. dFusd Rerch hbdidit ¥eaf §@vc 'f%'xsggrn%.nutes
gIﬁg)lsor ion was evaluated. Results are shown in Tab

ugyd¥ied Bat PRyl hea fokken sPraprhizech§ypa osebs fmqlsll and
shevedr wrﬂﬁhpﬂv‘i@:‘ésﬁlesh%gewggﬂpﬂ §ﬁ' H‘%ﬁft%?%;ec‘sor@f "0 pm

agent (3) obtained was in
Feérn} atHIﬂ/etgxahﬁlaéM]lrzegﬂfherémnpupvecedadepoaslelrn of a

FxeEplen3veie ed usi
i nst ea§ 5 the s%% u?ﬁ df gt "hyle ntertl%ru r%{]eq-'e\s%rhoé’accealpaal%lty
dgBedusmesbutediant paehtiaila alzenpmm)t; vendviefcentage by
in ent, (aﬁ) The rrpa tive water, absorbin

SRIBEE' B g e e SRIBRra v Vel el Sbaarbl
Ebaamhedlwalﬁe&lsl-lalkfso%%lanrge relkawn (Iar)l tall @%hodnt Ard Table 1.
ﬁug’ct her pi di t¥ after noistur

er- absor ing resins (b) to (l) 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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absorption was eval uated. Results are shown in Table
5. By applying the water spray m xi ng process andthe
curing process, the conparative water absorbing agent
(4) obtained was in agglonelated state. 30
[ Conpar ati ve Exanple 5] The sanme procedures as in
Exanple 4 were repeated except - 75 for using the
wat er - absorbing resin (11) obtained in Reference

1 instead of _the water-absorbing resin (4)

Exanpl

obtg?ﬁga%eFﬁnﬁgf@Féﬁ@éeE?dnple 4, to obtain a _

conpapaliyéenyatae apsprdi nslaé99maté5)(a%%af?@m£é@éa Vfiole
i mthe sane

wat er absorbing agent” (5) was 5 eval uate
REMREF a5 §%h |axide Rasifit 9)aré 4sBopwvas dialsiodsed in

0 Y @PRLYI spray.nixi,n rocess and .,
Bhgéguglﬁg %?%c §%n%h29%§%%5$gt¥5esag g? Sﬁgg?g?nﬁaVng
ageht:a@S)zabbbm nedieast |7l55abg|m')d$ﬂ% Aethoddeat eondBntration:

anpl e 9 0 rts b of .t he water
Eﬁor |%§ %&lﬂt%fiIQ%ﬁﬁtﬁ? Hl? E&gHbﬁe 15ubsgapertly, a
byaveoghfalefidd ted BAr At eHERLBg AhYEl FYIR 80 LBMELG -ARIRype
gﬁsganto Chemical Co., Inc.) was added and m xed (dry

FriBagst af iR et @S apeer biang RHIPHS) withsaFiagket
H'ﬁé%@"fﬁ‘-@héﬁecpébﬁ't%ltﬁ B?Lag'eg‘?é?tgdpfﬂtzt%dtt lls‘:s’reactlon

obt ai ned a wat er absor bi agent
Mguﬁéuﬂ@d tfh@rﬁé&é}Ctm&inImmqmmr@eei slllseo(LDEEl) oxygen

N LR AR Bt Rl o0 LRt e e Sl act son

tllnquselnas: Baraes faseo:‘eatdmd»atLQE;ualas@mltm@nZQd@@@mlth 29.8
results of urine resistance

1) bef i xi ng. .Furth
% {2? eaao](r]&eig%% tg;‘:‘%‘%%% Jtdam o sRE4PBI Bgrealfate

sAbi De5 gabEitd are @ﬁ@ea@%@e@qgl%u%a@%m@l%soﬁsLosswf-‘blc
wat er absaqr bi ng, agent ore mxin Centrifuge

RELENt |W6H1€ap%%l-¥3§'lnga beeryt hei ﬂétqupﬂessﬁﬁ%ﬂd?tlng in
ln@tkgﬁloﬁ“ pact ??ggﬁtgfg?rza]ﬁo%s RGYLS 17 a inute. Peak

g hysi ol ogi cal ution, urine resistance
9@9?9§F@ﬁes®%ml}a¢mm afabRSC xpaessui:raamid 4ft8r 15

A r ture.absarptio f_the .
KERPed L LR BB S 080T Rl e
Shomn iimi tTad ieorb. 080 ;[cH)g&ﬂ‘ﬂ:ﬁ:EZa]iﬂx]orﬂ_,O iOQx}&detfecbygel—like

b ght _of the water_ ab i ng agent obt ai ned i n,
EELI e e DRSS ichie DyRREhfs Sf qhvihpERt Al BarticTes
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

pm) 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 pm to
obtain irregularly pulverized powder of a water-absorbing
resin (b).

Thus obtained powder of a water—-absorbing resin (b) of
100 parts by weight was mixed with 3.53 parts by weight of
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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- 76 silicon dioxide (Trade Name: Aerosil 200

(average particle size of the primary particle: 12nm

, made by N ppon Aerosil Co., Ltd.) was added and

m xed (dry blend) to obtain a water absorbing agent

(10) . From neasurenent of particle size 5

di stribution of thus obtained a water absorbing agent
(10), little change was found. Nanely, nass nedi an
particle size &D5 | ogarithm c standard deviation

@b PaicE PEHEdF b%/g wabeght Die partickerad ramasxesiat besting

taan %%ﬁ&%% ang g oyal o pi e e

absor bi ng agent % Bgfgﬁe E?X|ng aionﬁquﬁgr (%e%%F?%n a
vk teri-ad sogbiisigares irest2)and extract abl es for 16

hours in a physiol ogical saline solution also showed

the sanme val ues as of the water absorbing agent (2)

bef or g Reffiexienge Hx@ampAleersjabsorbi ng agent (10) was
eval u 3@% iﬁ % same nmanner as in Exanple 9. Results
are s iRy QQQBQ#YQEJ[EkéﬁENéaIf](ﬁﬁﬁﬁﬂﬁﬁeadded mole

PURBRIUESe Bi%y 1 EnEXSKPEE D HeTh Lepsated ﬁg%: sq}%%d in
te’ins

u5|n% fine particul ate al um num'steara
Phe00f ion@fpan iaqierws ssdlebhonli oil dedtomobtayﬂ]aae having

YRR 900N 201 BAER o Bl b QRS e B B paeson:

rtlcle Si ze i‘on
éﬁéoﬂhrngeagbnt ﬁiﬂ)makél&EbetﬁbﬁngﬁxpMﬂﬁ f oalfier purging

Q? mass medi an particle size (D50), logarithmc
R8OV HE 0 1P LA B oaRE 1oy SR RRATBRE 2. the

pabkitcba digtRiewdLssugheied S0M §l|?QV‘€QaEE‘8rSQEE¥{e ference
val ues 25 as of the water absorbing agent ore

FERMRgE Furifethe JF%%%‘H@Ho$yw¢rme~ar9e§umgm¢b@1ttésnlanqgen
4k, agh ahd ?{%e&)@hgl@hg%a%t Idh flﬁiﬂﬁ'a@ §§b¢at y Eggctlon

Sol ution al so showed the sanme valrues as o
BSUiEi vgs dden addedefiche2fi i pgpf Ehb0%dteweight aqueous

@QigEglggogxgghﬁ %gkeﬁes&&v%]uated |3hthe sanﬁéngy welght

[aﬁmansplse st.]utloN ofhe-asgerpiecedilgs wisilid) FXarPl®y the
e re geatgd exce for using the water absorbin

588 1P3) o8t neﬂe?ﬂf@aﬁﬁ% S Ao S oRgnaRLaRLion

aliserbibsngentn( ey . Obéééle%%mprér%&%%l &t p%lﬁr%ﬂ%adl%n of
wat er absorbing agent (12). From neasurenent of

8§r €i as sPEEadned, idtteon 1df Rintebt Araad Jalmaé?rlon 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 llke polymer was dried and
pulverlzed similarly as in Reference Example 2, and 51eved
with wire meshes with mesh opening sizes of 710 um 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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absorbing agent (12) , little change was found.

Narmely, mass nedian particle size (D50), logarithmc
standard deviation (5~). and percent by wei ght of
particle dianeter |less than 150pm showed the sane

val ues as of the water absorbing agent 10 (3) before
m xi ng. Further, results of urine resistance test and
extractables for 16 hours in a physiol ogical saline
solution al so showed the sane val ues as of the water
aBSBiBngempgant urs) dfef b?e° @i £Png.40THeimates to obtain a
a L ( : eval uated in the same manner
aggﬁﬁbEggﬁgggﬂgg %é%h*?EBQFe 15 shown. in Table 5.

[ Exanpl e 13] The sane procedures as in Exanple 10 were

r epeat xcept or _using the water absorbing agent
(3) obggﬁﬁgaeﬁﬁeEéﬁﬂ%Pie %b 3 instead of the water
absor bpagyagﬁgleﬁé’) gaaiinesh d & el Qfa%eita@ef i¥ed mole

particulate alum num stearate instead of the™ fine _
pBETPeYl afeeshyilebr araédedanits oMt &fn 1P sfat@rand disodium
apggEBhAga E nt; . Qf, icle
s?zeggisgﬁigﬁﬁf%%§%$a% J%Pq% 1a?ﬁ%§q§ %ﬁ%gpﬁ?%?ogbi%QSOO d
agént anl3)aquddus | eschanigen wasf f osediugb Neogwetlgtemassaving
' [We [.Z€ l,ogari.t hm c_standard C
QBT EERETEREIOR LA Lo be P RGP fefigentration:
dBadfeter wéibgistt hao alem sdwyeibd heigamd. valaferaspwiging

the water absorbing, ageni (3) before m xing. Further,

r 8SGFPLVER BEVABNr BLPS{antd 2t elh RpteERRFacCEARTRLS for the
16cheds sni NiguRhy #hel Qdbpaki edlidN& ) S Ol ROference
showed the sanme val ues as of the water absorbing

a§¥ampls) 2 erdridariseiant. i othe yadear wasspubgrd wiehtnitrogen
' # r s

SRy S LE KR h S f e U L TRRIR o PR d e THARE Gacrion

100gpadt wapythei ghdedf witle 2@ten alfsariifhdpyagenghtdgqueous

5 Lned i le 4 3 t.b i gh f.fi o,
osBRbEIPE ot "o YRR SatouP s P hha Y \iraPOhef ot B grgiont
wasuedded salttiionedhf (Tkysddanil aoidbt aibila veiidring the

absor bi,n ent . (14) From nmneasurenent of partjcle , .
sF?écgr’-Sgrfgﬁ‘t”r%h SYHIN P REG T2k 1RR: oF BRLY¥PeFigption

agenbr(dddut itk fuedange MasehgE Rt ubaet Ypo1lReMSation of
medi an particle size (D50), logarithmc standard

dévi’&t itAS (BLFadRadpafdan by Wdingwesof fpamt ilgigiation of
dpBGkRE 1 zb@98nl ihﬁgAhS_Q@ sbeweth tlteSamEofd! YaSt28t2%bn of
polymerization, a hydrated gel-like polymer was taken out,
which was in crushed state to particles with diameter of about
1l to 4 mm. The hydrated gel-like polymer was dried and
pulverized similarly as in Reference'Example.2, and sievéd 
with wire meshes with mesh opening sizes of 600 pm and 150
pum  to obtain irregularly pulverized powder of a
water-absorbing resin (d).
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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agent (4) beforem xing. Further, results of urine

resi stance test and extractables for 16 hours in a
physi ol ogi cal saline 15 solution also showed the sane

val ues as of the water absorbing agent (4) before

m xi ng. The water absorbing agent (14) was eval uated

in the sane manner as in Exanple 9. Results are shown

in Table 5. 20 [Exanple 15] To 100 parts by wei ght of

t he wat er absorbing agent (5) obtained in Exanple 5,
G“%dblémt‘s'elﬁpeﬁétgh@ of fZMle°CpaforCl3l5amemutazgsnels¢ upbtain a

5%95 emcal Co., Inc.) was added
and m xedg ry é%l) @hobt ain a water absorbing

agent 25 (15) . Fron1neasurenent of particle size

dlSthP#t# enc gﬁus obtai ned a water absorbing agent
(15) ound. Nanely, mass nedi an

part i CP@lﬁétZIﬁyJ(eD@) gly@@@r Idtll&raex@l%tt@d@é@eréifé/ | é&iﬁ@& mole
and percent by weight of. particle dianeter |[ess

t% 950 sRoWdenge dde winiles 83 of t2f Gvag epnd sodium

a;%ﬁ(% P 115 30 30808 é@e&eﬁgggg‘l@eﬁgi F%I@dt?g ofe UIaq%eous
urine resistance test and extractables fof

h%@l@tiwnaﬁbﬁpdﬂ@mogccalaSQlha91ngom®mtrm&zdaxnaﬁunuﬂio of

R R i 2 L Rl S G A

evedcrted linuike SAﬂEeB‘H@ﬁ]E@lﬂg d s X Bred &:BrgdiesiiiSarly
[ Exanpl es 16 to, 18] The sane

p?%&%t%?gérﬁgcﬁag’@es%? 216N foPEarEpeR biTeidems spplied

USo RGiel Pea ¥8d £ FARE HE P AGe 3981 d 8)ald® thd) rOL @ el ystem
nples 6 to 8 instead of the water absorbing

g‘g%%Pu(-’QT—d wétdl ife9an Banphé 12 kaerintai ke seagt éon liquid
absoyPidng @H@n{'éa&ﬂ@%n 1].01 @1(539@ Sth%ﬁ‘lbgghle&eéey h{:%éag% g of

nmeasur enent s of parti cle Ions O

- obt el avedeghdr aaj&wia mg:lagﬂrdrs c(ﬂf‘s)odmxm PE&)sulfate and

t hange n
rried% a%ﬁ gag?tril cPﬁl z t(lﬂ%‘}eoq 068 |uttﬁr?ln Ogeljar?cﬁaci%solc acid,
detvi B¢ istri rri8q) t had-earient 1hyyuiei, gbésﬁltﬂﬂdjtlrﬁhﬁltlatlon
| ess than 15 150m of each agent showed the

d
SEF el B i EST R PES oG Ca RaRErtMRGAYRP of

ageyte { Hatt or{ D Befal &d8 XHttthind£LHES \'_'I.%l Yrinutes from
Further, results of urine resistance test and

ekt etd ke s ofor PebyRBEEsathoR - phy AE6ESgi 481 Malutes from
E?i%lﬁjéﬁhorpfo@%lﬁgﬁ'ﬁzaaé i%h, SHPMRAIANR S Y18 M3WeeH 03 mer
was taken out, which was in crushed state to particles with
diameter of about 1 to 4 mm. The hydrated gel-like polymef
was dried and pulverized similarly as in Reference Example
2, and sieved with wire méshés with.mesh" opening sizes bf-
€00 pm 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

- 67 -



10

15

20

25

30

20 correspondi ng a water absorbing agent (6) to (8)
before m xing, respectively. The water absorbing
agents (16) to. (18) were evaluated in the sane
manner as in Exanple 9. Results are shown in Table 5.
25 [ Conparative Exanples 6 and 7] The sane procedures
as in Exanple 10 were repeated except for using the
conparative water absorbing agents (1) and (2)

obtai ned in Conparative Exanples 1 and 2 instead of
thra W@ peddigot Binpgragent (2} 96BCafared 0 miBExamsl €o Qbtain
t | I 30 conparative water absorbing agents (6)
aag(f?%&f)‘a% rhrkiss%]‘ge%t?%eﬁ/s.‘m c}m nmeasur enents of particle
size distributions of thus obtained conparative water

absor bjng_agents (6) and (7), - 80 |little change was
f ound {Fff:'q% .ré%%.ré’fgni\%]n%lé), mass nedian particle size
(D50) ,Td i tmd ey stidarg devi gt Qn éps;oﬂoggnin 1,500 g

percent by weight of particle dianeter less t
15DP I RAE O VSR N gm0 lfewwd ictec ishmonahges s asft tateion:

: : - nts. (1) '
PP MELE P € e R AL ) B (Brainea
uréanet I@silsit@anick wiass poamed ertoachabt esy fradd hatrssinless
in a physioLogical saline solution. of each agent also .
Sefeh oRSEaRLEs SRl 37 it bos! Fedpbnanng: qu o Feing
COTPad aldete Waher se8sALbsB0s8geDitdaly waldl sh (el similarly
before m xing, respectively. Further, results of urine

r2%i 5t RS TP Pk dotadlsl damegiserb o $'atipr bath at
U20420 9'1\99:'1‘?:?E_}er§%|a'§1|%a§°hm:k8?ut8 d €At agent . cc‘@iaon liquid

showed the ‘same values as o e correspondi ng
C rid vd septleted axygebi by wgentiquld anthild deeftorelling

L R o e BT h——

Saiter ogameya ascomt Exeaplteo dhe Regidddnicde ishawn upper space
Tabl.e 5. Further, fluidi after i sture apsorption

FE he meaneia WA N P RuBE R RRORGBhE <ERFF DSt ay The
wedactl e l2QuidasiiLdih&esubtsdang t3oWasi pollaer zation

[ Exanpl e 19] To_100 parts by weight of the _
el Y 207 bi g r @sPR 821 0% oBY aVRédhEn apErOMSHE@Llution of

e tveeiict ta sl Ueirpieso 59 1si6ligni offi hndsaotbdsbgcidighd 2.1 g of
aglée.@'%sofgllelitgjh%nacg&egﬁ(é rs%(ﬂltion of hydrogen peroxide, while
stirring the reaction liquid with a magnetic stirrer,
resultingininitiationof polymerizationafter about 1minute.
Cooling and heating of the reactant was repeated from the
bottomsurface of the tréy duj:ing the polymerizationreaction. |
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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fromplant | eaves of Theaceae plant (Trade Name:

FS-80MD, Supplier: Shirai matu Shinyaku Co., Ltd.,
Address: 37-1 Ugawa, M zuguchi-Cho, kouga- Gun,

Shi ga- Ken, Japan) (anmount of each 30 conponent was

adj usted so that sodi um di et hyl enetri am ne

pent aacetate and the 15% by wei ght aqueous sol ution of
extract from plant | eaves of Theaceae plant becane 50
ppmand 0.1%- 81 by weight relative to the

Wt tagdyt BrRg meat ghepper aeipRafantyge Raxampileel, bnile
SRI2Y M 308 KLl AR A L&Y %.ol\{‘flacs.Lo%ugn%ds(%i,lﬁ'&)%afr%ronate
1 hodr to obtai’n a water absorbi ng agen

P iaclde s iattecdnstrnbutabe Ofr trieust el isd atetbra. ViEteercrmshed

LU0 A0 (L1 NS SAIE S5 LD FaIDle A0 oro

fofoabpluant 0° Ceavesl afheljeacese M@k rtegeROinpddather even
Furt her, cinilri fuge retention capacity,. absor benc%/
éd}ﬁfh SPPPGNE 12d 11 bay s WasyeeBsrAYeBieegel . The gel
eld entAbl-eedlid gO1 NOHT fed 0if: 10 POLS O REECALA BB AT 1
sol ution, urine resistance and ~absorbency agai nst

pr égslupbededavigh kRxeofiesheswat B mesdoobengngageaes of 600

in Table 6.
AP RatPaS TR VoS- BERL Lo B0F SO L TBOLE oy o o
wertee r-efesi mali rex csgd in f @) .usi ng zinc and silicon

conposj,t e hydrated oxide (Trade . Name; CERATIOX

Sz- 1o?ffh‘+ﬁaa’é%&%“ﬁdt Bﬂws@aﬁr R WRFe,r-aBFaﬁﬁPat Fesigf(f) of
A0 Arh s eyntenlght {45181 xaN 6k pae P igd L SiIAP weight of
0. 36prp instead of fine particulate silicon dioxide,

t% SHBERGE STREEEENEANGhRIRDE PIRpERd Z0P - SPR2Et dwe weight

. . . . ¢ th A . .
N R T e o e 3Ratr B L R e RAU W veo
SHentyqidyl eflnerhef . 3trr twhtveweabbor of g 3-ggsrpar(@0)ol and

I ' nner. _as_t he ter .
A BaFER RPLETah® dofatRly T B Rl Refkprn b ness ing
[rBdinpt et edipe Facusane fpriecedur fsr ag0i mikxangyd ecdOokeaén a
r eeat_e except for, us{:@g t he wat er-absorbi ng resin
("3) - Ot HEL 11 RS ren¥ - Exanpl e 3 instead of the
wat er - absorbing resin (2) obtained 30 in Reference

Exanple 2, to obtain a water absorbing agent (21) .
Part i c{ReIGEANGH HHH¥AMRES oh of thus obtai ned a wat er

absor iy A9 hLder V8P $PCcR8NRyAFaPEql BBIVALRE polymer

absor bi ndg_ :
obtained in Reference Example 2 was pulverized by the similar

roll mill as in Reference Example 2, setting pulverizing

conditions so as to obtain finer particles than in Reference

.Examplé 2 and sieved with wire meshes having mesh opening

sizes of 425 pm and 150 um to obtain irregularly pulverized
powder of a water-absorbing resin (g).

Thus obtained powder'ofaawater—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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- 82 agent (12) . Further, the water absorbing agent
(21) was evaluated in the sanme manner as the water
absorbing agent (19) . Results are shown in Table 6.
5 [ Exanpl e 22] The sane procedures as in Exanple 12
were repeated except for using zinc/silicon conposite
hydrated oxi de (Trade Nane: CERATIOX SZ-100, nmade by
Titan Kogyo K K., weight ratio of Zn and Si contents:
2/ 18, average particle size: 0.36pm) 10 instead of
the&QPFi@G?§F@h§mFﬂoonTB?o%F§§uF© uvbsahpabedaabrheating

MR NLrRUSU (22 o £ PRRIR! & i ZEsdtnibgg%t Y Htain a
thus obtained a water absorbing agen ) was the
yave ragbsoriag wetsdn a¥dor bi ng agent (12). Furt her,
the water absorbing agent (22) was evaluated in the
sane manner as the water 15 absorbing agent (19).
Resul t(Redreeestvawl damplablsg 6. Further, results of
tive water

deodorj. zatjan tests of the_ conpar )
absorgqﬁgiﬁﬁﬁ#syﬂpﬁrﬁﬂﬁi?Q)t%$2h¥aﬁﬁhedtSﬁéf%ékeiHOlymer
talad ned 20 Reberaple ﬁﬁ%m%g%ge}/ﬁbg@ﬁﬁkiazﬁpf)?'% similar

substrat e performance of wat er absor bi ng” agent

EoL loftidilnetd i i Befprence Brambpber i ngettibgt palvetdring
eVAlURY ) . AGc R eLb
R PolT e SRt B BREBRE IS L sEFRERErence
rerefmprlien ic @ nde sd eivieed wilthy @1 reomesassr havéngt maghuapening
f:ter. O-fi n, and t_apount_ after deterioration. .
4280 otos @ S R OThm S Ph e e udarly yfvastzed

Pow deame fp o cadwresbas dbi igkagyier 2% )wer e repeat ed

excep [ t he wat er_absorbing agents (13), and

for, usin .
(16) ?T&“ﬁ@?%abatgsi PO H i 2R ber 130 8pHP IRT (ks (h) of
109t padtel bi/"ReVgherwas 831 x89Sef i ng, ﬁg%%trt(sz):)lyu§@gghe of

Exanpl e 23, to obtain absorbing substrates fo

&hs saritese Prosslinkinge agenti vél pheEsamgacpoposition as

;s Bhirs e ugt's th $Qt j_ne ot bi :

érticlegggf% P%gTQ?BaEe é#ﬁﬁwﬁ#g% a %@%7ﬂe§%%§ 59 Rgatlng
oiay attempee Bdaue esf 8 2110 °T2]foihed Saménptesedior esbtasin a

WACRIATRIS3 43 NP R 16,8 except

(Reference Example 9)

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 ha#ing mesh opening
sizes of 850 pym and 106 um 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 crosslinking agent as inReference Example
2. The mixture was heated at heating medium temperature of

210°C for 55 minutes to obtain a water-absorbing resin (9).
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for using the conparative water absorbing agents (3)
to (7) obtained in Conparative Exanples 3 to 7

i nstead of the water 10 absorbing agent (2) used in
Exanpl e 23 to obtain absorbing substrates for
conparative evaluation (1) to (5), respectively.

Eval uation results on rewet anounts of thus obtained
absor bi ng substrates for conparative evaluation (1) to
(5) 15 are shown in Table 7. [Exanple 28] To 1, 500g
of an acrylic acid aqueous solution (mononer
concenfﬁ@féﬁhé’@ Bxarpld 04

- met hyl enebi sacryl am de mas 20 di ssol ved to prepare a
react i'gre sdrird onatandai hefr ebel hgdratedcgednlidkupodyner

IR A A8 BARIR ThERal R Sy e eipiter

scﬂ»ljllrmillbe&arrbnlﬁelﬁm:eiﬁbe skahpllesy, skeekihgapulakleking
seahgf in the sanme ggnner as.in Reference Exanple.1,

A iR G5 38 QPKALEr Shath SRABIRE paarrotlrﬁlt%géﬂﬁn in

G@fé@énct@@@lﬁ@ ot Eﬁ@uﬁfbvécﬁ‘%llrt@laﬁﬁ.k@r}néﬂllé‘é 'l’f%nfltrf?_; mesh
renove di ssol ved oxygen in the solution,

RPN P i zahafaruss lotime aadr bé@tm@rto wtlatunonrmegularly

0G véfigLqt piggo tIeducad, to the

uppe‘? space 0 d%e ér%a%f%r kFlr[ec'ﬁ haus |ndgﬂf'rom _

30 theTlmm@iltIaeradjeowﬁbenof20w@gearf—abs€b®%bg nesght(j) of
éb paé%m nggl %n%progsne d|h¥g ? g%orl ug%ﬁght of

thion;

msmmliaBéuﬁ@dﬂ¢ﬁ@s§Dﬂlﬁﬂu@g eht as3in REEHYeMEE BRbmple
q%dro gerOX|de aqueous solutlon as $o|yner|zat|on
it .Tgkeoin XhErE Yasaeahed 3¢ heptippfedhan rtéag&qwure of

sDd M FdrM b hnivRaned ke, ShELIRTs whPesL8bborbing resin
pol yneri zati on about 1 mnute |ater. By repeagl

cooling 5 and heating fromthe bottom surface of the

bat h dkﬁéfékéﬁﬁé é§g%ﬁ@g|5f}ion reaction, the sol ution

showed t enper at 60C after 12 mnutes from
t he sﬂhwat@ﬁ—abQOEqumwesam|dﬂ. wésh@daahedlqpprbnk351ng

P s, akenpout after 100 tes

e I e S B 8L E e inte ol SRrehEnThPS: sdopgiun
aeh o 8 plikiet ¢ pleyrtah yias teulra frfot! AllGealRai n S SR IREEL Example
ﬁ£eces with scissors, which were fed into the sane

at chopper as used in Reference Exanple 1 at
constant rate, together with 749g of a 40% by wei ght.
sodlun1hydrOX|de]aqueous sol uti on,

[Example 1

The water-absorbing resin (1) obtained in Reference
Example 1 was used as it is as a water absorbing agent (1).
Evaluation results on centrifugé 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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al so being fed at constant rate, to crush and
post-neutralize 15 the gel sinultaneously. The crushed
gel discharged fromthe neat chopper was nmi ntai ned
in atnosphere at about 70C until the gel did not
indicate red color even by the addition of a
phenol pht hal ein indicator, followed by drying and

pul verizing in the same nmanner as in Reference Exanpl e

1, 20 further classification by netal sieves with nesh
openi Mg 0PePa%k$ PYoreFIbtpod £ ¥80RTaRlsOsbdBCarasan (2)

V@é@éir@é@@ﬁ@é&f&?&é”ExQﬂé@@@ (Bt gy %Qggh@rcjfya sodium

pul veri zed shape. Centrif r ét'ent | on “capacl
(Q}EBhY#ﬁnﬁiﬁﬁﬁmkﬂe p&mmﬁ@h@tgmzeagaeops anaupeonemaskmaxed

I h O
5 P prRpi s cles: EaactENIaR b Mapgpnine
]pemeadc;ettai:elbécpaetso yred gite @fattahreamto&man@seébmg(z) .

R AR ki Prs M dureshatoeobe B Thohk, 0 whrain

V@'v&ﬁﬂeﬂ&b@@r@ﬁ.ﬁ@)’é@é‘ﬁﬁ'b@ﬂ TheORapakt aB¥o¥‘B!LH tatj’ént (2)
ethyleneglycol £C|dylether 0.3 part by wei ght of

Was IRHENH A dmd the7sapgr menbprwesghn BrampierlwerResults

M Xehod RS nHat1WsD, Y83 hegl FS’Pﬁg’d H‘cﬁﬁ% Sgr?i‘% m{%gﬁg%;rocess

heat i ng nedi um'tenperature
veif etheprdsiusy StJéSltrLC(rﬂ.@nd Thes cobtiaiggitocess, the water

VR ER0 UM L6 DHSBnd s {h Fag Lonalala Srate-

t he sane manner as in Exanple 1. Results are shown in

Tabl es 4. [ Exanpl e 29] To 100 parts by wei ght of
the wat®fa @éiﬁNQi ng agent (23) 10 obtained in Exanple

28, 0.7d 1@@r}t>aPﬁ’s %Qﬁ.gﬁft &f %eoﬁéEb‘iu'aﬁts%rb%‘ﬁ i(:é‘giyn (3)

Sstearate . was ad and m xe
bPlRFRANGD l@bB@fﬁrgnqgtFéfar@mls@eru agv%\g'e:ﬁtby( fg)ightreHraodium

NBASHE ST ¢ .0f 2 A ' leS 's0

obtained a vvaat er éa gr%t?%r?éeetggen%%g%ﬁ PI ?{"Fég}éh%%s énlxed

v $E@W&ﬂn¢bm®lVhaQSCQBSenUedfaBo@mﬁm dﬂenﬁymadunnlamlne

Y rcent by mel ht of

B (L B EARe R0 pRl o R iRl e S e s i 3

VBhue okas iofed dneXmaterwaeé)&mrﬂydwgtageﬂd: f23)1 hehereo obtain
g hg results of urine resistance test and

e%t“fag% TaBPESTPOPI1RIFREr Shin dhghyaFsKrogPearbiagisrent (3)

Swhdtd¥iluated 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 cﬁred 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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20 al so showed the sanme val ues as of the water
absorbi ng agent (23) before nixing. The water
absorbi ng agent (23) was evaluated in the sane manner
as in Exanple 9. Results are shown in Table 5. 25
.[Exanpl e 30] To eval uate absorbing substrate
performance of the water absorbing agent (23)

obtai ned in Exanple 28, an absorbing substrate for

eval.uati on (6) was prepared according to the nmethod
GPPOM B AE UéF?SﬁHﬁaWﬁbx-‘a%%EFBFﬁg s@lskthacaripg process,

Hﬁkf%%%%&CﬁbsBQbEﬁ@S?g@ngeterl@@@&fﬁ edf esdﬁ?dggﬁgﬁg¥ated

rewet anount af oration.
sHawe-in Table 7. - 86 Table 1 Ratio of
Wat er - Absor bi ngCRCMass Medi anparticle Resin
Powder (g/ g)Particle size. smaller than GV 150m (%
Refere[ritﬂmxler -Absor bi ng Exarrpl e 1lresin powder

bovdor (b} 183600 5 (AT BAcUEHERPARS bR IR ERRRBFY Sxcept

3;"‘@@11@113@\&1%” wéﬁéﬁzgﬁgérﬁlﬁ’gf@s@ﬁ? et s Ph ference
npl e 4resin powder (d)48

ﬁéﬁ@ﬁéﬁtév&@é?eﬁﬁs%ﬁBﬂwgwgisﬁpabsgmbgnm peadar (4) obtained

EJ?Wder (f 503?6&:“?1%3%:%2@@& er-%s@%g%%np agent

7tBsi nTpg\M:Ia;treI( @M@Z‘bﬁhg&?a@eﬁm(@ce‘d\ﬁtevahbs’oedi)imgthe same
72

8reS| wg (h 5
ﬁggggghgevé?er %@% k@fﬁ Peaﬁ?e§hﬂw%dﬂbgﬁbles 2 to 4.
(By 43806.1% the water spray mixing process and the curing
process, the water absorbing agent (5) obtained was in

agglomerated state.

[Example 6]

The same procedures as in Example 4 were repeated except
for using the water-absorbing resin (6) obtained in Reference
Example 6 instead of the water-absorbing resin (4) obtained
in Reference Example 4, to obtain 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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Ref er enceVat er - Absor bi ng Exanpl e 10resin powder (j)

Ref er enceWat er - Absor bi ng Exanpl e 11lresi n powder

(k) 323551. 5 Exanpl e 28Wat er - Absor bi ng483700 5 resin
powder (1). EX. :Exanple, Conp.EX :Conparative

Exanpl e, WA :\Water absorbing agent, Conp. WA

: Conpar ati ve Wt er absorbing agent, CRC : Centrifuge

Ret enti on Capacity, AAP : Absorbency Agai nst Pressure.
511 WHNr-i ON\HWNNri Hri HMO C do 14 0 9 4]
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ay i @M W |

; }:Ial%\ﬁfﬁfn@ eHeits tWi s fal)r/]ggncn)&tllggr gr]c_))ceés ang |1:;h[e guring
wqqe5rﬁ,| Jthe Mater) absqq:mn@cag@)t: 179 UntretiDiad | was  in
agglomerated state.

[Example 8]

The same procedures as in Example 3 were repeated except
for using the water-absorbing resin (8) obtained in Reference
Example 8 instead of the water-absorbing resin (3) obtained
in Reference Example 3, to obtain a water absorbing agent
(8) . The water absorbing agent (8) 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 (8) obtained was in

agglomerated state.

[Comparative Example 1]

The same procedures as in Example 2 were repeated except
for using the water-absorbing resin (9) obtained in Reference
Example 9 instead of the water-absorbing resin (2) obtained
inReference Example 2, toobtainacomparativewater 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 m1x1ng
process and the curing process, the comparatlve water

absorbing agent (1) obtained was in agglomerated state.

[Comparative Example 2]

The same procedures as in Example 3 were repeated except
forusingthewater-absorbingresin (10) obtained in Reference
Example 10 instead of the water-absorbing resin (3) obtained

inReference Example 3, toobtainacomparative water absorbing
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agent (2). The comparative water absorbing agent (2) 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 (2) obtained was in agglomerated state.

[Comparative Example 3]

The same procedures as in Example 2 were repeated except
for using water instead of the sodium diethylenetriamine
pentaacetate aqueous solution, to obtain a comparative water
absorbing agent (3). The comparative water absorbing agent
(3) 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. Résults are shown in Table 5. "By
applyingthewater spraymixingprocess andthe curingprocess,
the comparative water absorbing agent (3) obtained was in

agglomelated state.

[Comparative Example 4]

The same procedures as in Example 3 were repeated except
for using water instead of the sodium diethylenetriamine
pentaacetate aqueous solution, to obtain a comparative water
absorbing agent (4). The comparative water absorbing agent
(4) was evaluated in the same manner as in E_xample_l.. . Resu.lts
are shown in Tables 2 to 4. 'Furthe'r, fluidity after moisture
absorption was evaluated. Results are shown in Table 5. By
applyingthewater spraymixingprocess and the curingprocess,
the comparative water absorbing agent (4) obtainedlwas in

agglomelated state.

[Comparative Example 5]

The same procedures as in Example 4 were repeated except
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forusing thewater-absorbingresin (11) obtained in Reference

Example 11 instead of the water-absorbing resin (4) obtained

_ inReference Example 4, toobtainacomparativewater absorbing -

agent (5). The comparative water absorbing agént (5) .was
evaluated in the same manner as in Example 1. Results are
shown in Tables 2 to 4. By applying the water spray miking
process and the curing process, the comparative water

absorbing agent (5) obtained was in agglomerated state.

[Example 9]

To 100 parts by weight of the water absorbing agent (1)
obtained in Example 1, 0.3 part by weight of fine particulate
aluminum stearate (made by Kanto Chemical Co., Inc.) was added
and mixed (dry blend) to obtain a water absorbing agent (9).
From measurement of particle size distribution of thus
o.btained a water absorbing agent (9), little change was found.
Namely, massmedianparticle size (D50), logarithmic standard
deviation (&) 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 agalnst pressure at 1.9 kPa, extractables for 16

hours in a phy31olog1cal saline solutlon, urine re31stance,
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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silicon dioxide (Trade Name: Aerosil 200 (average particle
size of the primary particle: 12nm), made by Nippon Aerosil
Co., Ltd.) was added and mixed (dry blend) to obtain a water
absorbing ag'ent (10). From measuremént of particle size
distribution of thus obtained a water absorbing agent (10),
little change was found. Namely, mass median barticle size
(D30), logarithmic standard deviation (&) and percent 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 a physiological saline solution also showed
the same values as of the water absorbing agent (2) before
mixing. The water absorbing agent (10) was evaluated in the

same manner as in Example 9. Results are shown in Table 5.

[Example 11]

The same procedures as in Example 10 were repeated except
for using fine particulate aluminum stearate instead of 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 (3) and perce'nt by weight
of particle diameter less than 150pm showed the same values
as of the water absorbing agent- (é)' before mixing. -Furthe'r,l
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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si zeLogarithm c Standard D50 (b" )Deviation (ac) Wter
absorbi ng agent Exanple 1(1)3730.397 Exanple 2Wter
absor bi ng agent (2)3730.369 Water absorbi ng agent

Exanpl g, 3(3) 3720. 367 Water absorbing agent Exanple
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' absorbing agent (12), little chanée was found. Namely, mass

of particle size distribution of thus obtained a water

median particle size (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
(3) beforemixing. 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 (3) before mixing. The water absorbing agent (12) was
evaluated in the same manner as in Example 9. Results are

shown in Table 5.

[Example 13]

The same procedures as in Example 10 were repeated except
for using the water absorbing agent (3) obtained in Example
3 instead of the water absorbing agent (2) obtained in Example
2 and fine particulate aluminum stearate instead of the fine
particulatesilicondioxide, toobtainawater absorbingagent
(13) . Frommeasurement of particle size distribution of thus
obtainedawaterabsorbingagent (13), little changewas found.

'Namel'y, mass median'-pa'rt.icle.size. (D50), logarithmic standard
deviation (&) 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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[Example 14] . _

To 100 pérts by weight of the water ébsorbing agent (4)
obtained in Example 4, 0.3 part by weight of fine particulate
silicon dioxide (Trade Name: Aerosil 200) was added and mixed
(dry blend) to obtain a water absorbing agent (14). From
measurement of particle size distribution of thus obtained
awaterabsorbingagent (14), littlechangewas found. Namely,
mass median particle size (D50), logarithmic standard
deviation (&) and percent by weight of particle diameter
less than 150pm showed the same values as of thewater absorbiﬁg
agent (4) 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 (4) before mixing. The water absorbing agent (14) was

evaluated in the same manner 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) . Ffom m.easuremen.t-of particle size distribution of Thus
obtainedawater absorbingagent (15), little changewas found.
Namely, mass median particle size (D50), logarithmic standard
deviation (8{) 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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agent (5) before mixing. The water absorbing agent (15) was
evaluated in the same manner as in Example 9. Results are

shown in Table 5.

[Examples 16 to 18]

The same procedures as in Example 10 were repeated except
for using the water absorbing agents (6) to (8) obtained in
Examples 6 to 8 instead of the water absorbing agent (2)
obtained in Example 2 to obtain 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
150pm of each agent showed the same values 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 Ekampies 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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little change was found in any agent. Namely, mass median
particle size (D50), logarithmic standard deviation (5) and
percent by weight of particle diameter less than 150pm of
each agent showed the same values as of the corresponding
a water absorbing agents (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) before mixing, respectively; Further, results of urine
resistance test and extractables for 16 hours in a
thsiological 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)

_obtainedinReferenceExample2,2partsbyweightofanaqueous-

sblution'comprising sodium diethylenetriamine pentaacetate
aqueous solutionandal5%byweight aqueous solutionof extract
from plant leaves of Theaceae plant (Trade Name: FS-80MO,
Supplier: Shiraimatu ShinyakuCo., Ltd., Address: 37-1 Ugawa,
Mizuguchi-Cho, kouga-Gun, Shiga-Ken, Japan) (amount 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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by weight relative to the water-absorbing resin (2),
respectively) was mixed by spraying. The resultant mixture
was cured at 60°C for 1 hour to obtain a water absorbing agent
(19). .Particl:e size distribution of thus obtaihed a water
absorbing agent (19) was the same as in Example 10 wherein
the 15% by weight aqueous solution of extract from plant
leaves of Theaceae plant was not added. Further, centi:ifuge
retention capacity, absorbency against pressure at 1.9 kPa,
deodorization test, extractables for 16 hours in a
physiological saline solution, urine 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 awater
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 Tab_le 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-absorbing 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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agent (12). Further, the water absorbing agent (21) was
evaluated in the same manner as the water absorbing agent

(19). Results are shown in Table 6.

[Example 22]
'Thesameproceduresas:hlExampleléwererepeatedexcept
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 evéluation 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
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absorbing agent (2) used in Example 23, to obtain absorbing
substrates for evaluation (2) to (5), respectively.
Evaluation results 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 di-pped into -
a water bath at 20°C, and n'itrocjen .gas was introduced throﬁgh :
the reaction solution to remove dissolved oxygen in the
solution, while adjusting temperature of the reaction
solution at 20°C. After that, nitrogen gas was introduced
into the upper space of the reactor, and kept exhausting from
the opposite side. Then, 20.0g of a 10% by weight
2,2’ ~azobis (2-amidinopropane)dihydrochloride agueous

solution, 18.0g of a 1% by weight L-ascorbic acid aqueous
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solutionand20.0gofa3.5%byweight hydrogenperoxide aqueous
solution as polymerization initiators were added, while
stirringthe reaction solutionwithmagneticstirrer, tostart
polyrﬁerization about 1 minute later. By repeating cdoling
and heating from the bottom surface of the bath during the
polymerizationreaction, the solution showedpeak temperature
of 60°C after 12 minutes from the start of the polymerization.
A hydrated gel-like polymer was taken out after 100 minutes
from the start of the polymerization. Thus obtained hydrated
gel-like polymer was cut off into about 5cm équare pieces
with scissors, which were fed into the same meat chopper as
used in Reference Example 1 at constant rate, together with
749g of a 40% by weight sodium hydroxide aqueous solution,
also being fed at constant rate, to crush and post-neutralize
the gel simultaneously. The crushed gel discharged from the
meat chopper was maintaired 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 by metal sieves with mesh opening size
with of 710 pm and 150um and to obtain a water-absorbing resin
powder (1) with irreqularly pulverized shape. Centrifuge
retention capacity (CRC), mass median particle size (D50)
and percent by weight of particles 'les_s than 150pm (%) of
the water-absorbing reéin (1) 'bbtainea are shown in Table -
1.

Next, to 100 parts by weight of the water-absorbing resin
powder (1) obtained, 3.53 parts by weight of a surface
crosslinking agent consisting of 0.5 part by weight of
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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l\H‘\éétéé at 195°C of heating medium temperature for 60 minutes
to obtain water-absorbing resin (12).

Thus obtained water—absorbing resin (12) was used as
it is as a water absdrbing agent (23), which was evaluated
in the same manner as in Example 1. Results are shown in Tables
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), littlechangewas found. Namely,
mass median (D50), logarithmic standard deviation (&) 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.

..[Examp.le' 3'0] :

Toevaluate 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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Comp. WA :Comparative Water absorbing agent,
ARP :MAbsorbency Against Pressure.

CRC

: Centrifuge Retention Capacity,

A- 91 a
O N, V) U. roN a4l X Ad a coMlUM H O
iNN.-1THNH Orl NvWO+ In (4) 11 On O a ~ ro GAw
wrol NOV OCGNNNNYD wO$4 AOH Oir Irlu7~o
Table 1
: Mass Median Ratio of
" Water-Absorbing | CRC . . particle
S Particle size :
Resin Powder (g/g) () - | smallerthan
' s 150pm (%)
W — .
Reference at?r Absorbing 42 370 1.5
Example 1 resin powder (a)
Reference Wat?r—Absorblng 45 360 1.5
Example 2 resin powder (b)
- - .
Reference at?r Absorbing 57 360 1.6
Example 3 resin powder (c)
Ref Water-Ab bi
eference a ?r sorbing 48 310 1.5
Example 4 resin powder (d)
W _ :
Reference at?r Absorbing 50 355 1.7
Example 5 resin powder (e)
f Water- i
Reference a ?r Absorbing 50 310 1.4
Example 6 resin powder (f)
Reference Wat?r—Absorblng 16 225 1.5
Example 7 resin powder (g)
Reference Water-Absorbing
7 1.6
Example 8 resin powder (h) > 230
Reference Wat?r—Absorbln? 45 350 5.0
Example 9 | resin powder (i)
Reference Water-Absorbing
6 4 0.5
Example 10 | resin powder (j) > 93
Reference Wat?r—Absorblng 32 355 1.5
Example 11 | resin powder (k)
Water- i
Example 28 | "2-ertAbsorbing | o 370 0.5
resin powder (1)
EX. :Example, Comp.EX. :Comparative Example, WA :Water absorbing agent,
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Table 3
. | mass median particle size | Logarithmic . Standard
Water absorbing agent : . ) :
) - D50 (upm) Deviation (o)
| Water absorbing agent o
Example 1 373 0.397
(1)
Water absorbing agent '
Example 2 373 0.369
(2)
Water absorbing agent
Example 3 929 372 0.367
(3)
Water absorbing agent
Example 4 (4) gag 321 0.322
Water absorbing agent
Example 5 367 0.281
(5)
Water absorbing agent
Example 6 g ag 335 0.298
(6)
Water absorbing agent
Example 7 (1) a9 238 0.201
Water absorbing agent . ’
Example 8 a9 245 0.241 -
ti C tive W
Comparative omparative Water 169 0.423
Example 1 Absorbing Agent (1)
Comparative
Comparative
Water absorbing agent 508 0.367
Example 2
(2)
Comparative
Comparative
Water absorbing agent 376 0.371
Example 3
(3)
Comparative
Comparative .
Water absorbing agent 381 0.361
Example 4 . : .
’ (4) -
Comparative
Comparative
Water absorbing agent 326 0.333
Example 5
(5) _
Water absorbing agent
Example 28 (23) 9ag 375 0.343
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5 contai ning and not containing L-ascorbic acid, and

thereby shows stable high performance, irrespective

of changes in urine conpositions (individua

di fference, seasonal variation, and the |ike) and

time in use. A particul ate water absorbing agent of

the present 10 invention is, as shown in Table 5,

superior in absorption speed and fluidity after

noi sture absorption, and shows high deodorization

per f ofneRitet W51 kalek ngabeteadornining i #geptesfarthe msesent
ts 0 [ [ tJ cyl ate e

A rRis b At Jor hAE aP Lo R TE S unt: BT Gon gt Lec

ardhiode A z€abheégl, akdmgrthiong capticékgs l{abierdi fiference

rates. in_ Table 7) havi small . reywet anmount . for.
B Gl fad i fedd DR gt b b8l S e ey so L8k tons
a:tasmamb : inighg a?ensoefcbﬂe?p]gmgemt—a:s@wﬁ,tiicolacd.a?aﬁatthereby
rrn about ak- out (0] I ne ge partlc,es fom an N
%&'%oisgga%sl&o PETARAMERER eby DESPPELT HRsOADSRRRIAYG 1
Yine eScobSPLE Sondavi(fasl ae1 andikirdhence, seasonal
perf'or mance, | rrespect ive of clﬁanges I N uril ne

depiediltnonand ithe Viidedl adidf témente, useasonal

vari aty [ n e in use. 25

I ndustAr %r%%%%g%i {quf%/r A&mg?%?%%%s%gﬁ?ﬁg o%estlr}]e present
dimtvai 'ntaabl'l I’I;d.(ﬂ)r djs?@hto@nt the lTabE_sem sidm@mdéﬁniﬂﬂaébs\g{:btion
contr ecific particle size i stribution an ,
sle’Eeerqo 8?85‘?];%‘?%5% aggﬁffﬁ%‘tlﬁfﬂrﬁe?bﬁﬂ’aplék%?t ?n%ﬁgé’é’ts high
ideRtddrti 2ea51 oY P¥t erman abB 9 RIdA e g @sb 8L nDAVIMNGe ¥EE¥ary,
30 superior absorbing performance in conmparison with a

CoOnERAGHAL aE it ig d@bderfte, when used for an
absor i Neh rsubsi4&d ey sLEP §}§%$‘rk§iir?t§’e5?eﬁt9%f_ qr@grﬁéi"esent

1. A particulate water absorbing agent conprisin

waventaesopsong dessi as giitcainnad Table dssébakikhgng articles
al s [ u r.at nnoner. cqnt ai.ni ng_ an :
RO SO s 3l IF R sy Gl ®eBunt
dlogoaryy kijndgénlti qusiat.i sFueshéheabakltasungteajatiear 483orbing

a entrifuge retention capacit CI%? ,of tpe er

S PR S B T o PRPRT GogPEH AR BPaRF oheele-out
el Afiné Ge Lifher  BEDEs HObm |V sdiM BLugs 8radd, Ed PRSBeby
nmedi gn, particle, size (,D30) of the water absorhing .
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
distributionandsuperiorstabilityagainsturine,andexerts
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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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 um being in the range of

O0to 2%by weight; and 15 (d) increased extractables

of the water absorbing agent by deterioration

expressed by the followng formula of 0 to 15% by

wei ght and extractables of the water absorbing agent

for one hour in deterioration test liquid of 0.1 to

B)S:wei ght, wherein the deterioration test

sol ution logi_cal [ ti o

cont ai i ng: o DR it ooy 2bporBlna AaRily gibrising 2
| watensadsexbingt ablres iy detletabmadi on B9o by cmjsgﬂh)nklng'
extractabl es.for one hour in deterioration

PR TR eRELOR P AR A e i Fonginey fErtaTbiRg,An aci
| grauphysd pdod ellt $akirB8fShdtdHIY (Watyr WHHHDirdg dyent
particul ate water absorbln agent conprising a -

mﬁ?E%s pedr BRRgE PP RDt 3 né&’bVﬂcrossllnklng 30
pol ynerhyatiRr fugd MSAIHUIGH QG IRAGTET (G A NivHe fhter
acid group and/or”a salt thereof and sald wat er
apRepbPhpJaagsnt ivadipiysoldgddadl keliing galutdopcheing in
a?ge(ggn & A8t é epﬁgﬁfgge Lf?entlon_capaplty (CRO)

Fhe Wat er sor i NQ agent a physi ol ogi ca
sal i ne (bpimatsisore dieimga i cIhei 2anps 0pfo ke Wwaner dd¥orbing
32 g/g;.(b) mass_pedi an particle size of the
\Aﬁ?ngaBébE‘gl hg t]?sea’é%?ﬁgb%é 9 e h%oédﬁbe of 200 to

400 pm(c{ Ghtliatd OpRft PETdd 6F Qﬁe%@éﬂa@é@ﬁ@lﬁé agknt haVJ.ng
smal ler than 150 pn1be|nq§|n the range of 0 to 2%

wetgheteanat (T2l iRy ddway 158t 1y beingt %actlaﬁlrré%n@@ @%eo to

wagepy gh$ghbi ngnggent by deterioration expressed by
t he fO||OMAng 10 formula of 1 to 4 tinmes, and

extr acﬁdblwnﬁaﬂ%eMr@¢tm l@lfn@h@gl@melf absonkihgurgent

' \Aﬁgdgé@é%%gﬂﬁfe“ 2 elsls%lc!il egt he f%llow:.%O%f%\fm‘{ﬁ' ghlf 0 to

rern ation t soldtion
ph§%|h&1¥pxgﬂt aablemtsm¢tﬁblﬁs(bﬁhthenwageﬁ &Eﬁbtbung agent
ascorbic acid. ,15 | ncreased,rati,o_o

i ght _of .
ohpPaRp B e o s Girrion LOSk: TigRaBret ot taeso® by
heutighl, dehereahatdhen desdrildr@idn( %est solution means a

physiological saline solution containing 0.05% by weight of

IL—~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

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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by weight) /extractables for one hour in a
physi ol ogi cal saline solution (% by weight) 20 3. A
particul ate water absorbing agent conprising a

wat er - absor bi ng resin obtai ned by crosslinking

pol ymeri zati on of an unsaturated nonomer containing an
acid ..group and/or a salt thereof said water
absorbing agent 25 satisfies the following (a) to
(c), (f) and (g) (a) centrifuge retention capacit

y
(CRCO) (8 rratwaifage gisdentiing ageacity 4CBRYspPél bhecuster

N : : b | '
3B°LREIR0 USLA e 0 e (0%, Oy okl D SR i
wheeraagsoctyi mpt A®vegerthareidy g/yit he range of 200 to

o X

thentanging 96 tofe Gdrye?%HOY20@ItNt400( fun;ext ract abl es

of the water absorbing agent for 16, hours in a

physi dCagFahiosaf infr St s S viciangisnetpr afasgaller than
Gsh L& By ueiealit v and ¥ 3gl,n

pr esgure at %.18 kPa (rAA 4. %igja)t%b?? tk&ﬁ);%aék%g%?be%%ldi n

a phydied| ognertasatli natsiod ubiforetimiantabiets | oferthehawater

[ Qs rfi cul.at t.er absaorbin en .
Shathbist pOeHEnb) BB LA AR08, B o 1oing
Watrew-labshi kiow timeisn drel éxt thetablds sithaceater absorbing

crosslinked. 5. A partigcul ate water absorbi ng,agent
ZOBBTATRY PRSRFUIOE o HOTdRe T o LA TupdHBLA oF 0.1 to
Bort bewdightd)0whe rkdd% Ry i dhilora®fion Past ishAi®n means
wat er absorbln% agent has_diameter in the range of
6oBhY§ie3e9prRl15a41ing patutéanagenvtinaPedosi hy weight

agenl ;aceiding diq.any one of clains 1 to 5 wherein
the water absorbing agent satisfies further (i)

absor bency agai nst pressure at 1. 9 kPa (AAPl.9 kPa)

in a i.Ql ogj cal, .sal ine sol ut.i bei.n t _.lower

than JOCTRY 8L Bl 2 A A e s e ies Fen

acegtdangabdeanforomee dfowt dinmdetet Dobatidrertaist lheuid (%
t er, absor bi hg agen atisfies fyrther (] . ,
SO SHEeRC iR bhes S e Bonpdn a bhysldiogical saline

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 (g):

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

(b) massmedianparticlesize (D50) of thewater absorbing
agent being in the range of 200 to 400 pm;

(c) ratio of particles having diameter of the water

absorbing agent of smaller than 150 um being in the range
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bei ng not | onger than 60 seconds. 8. A particul ate

wat er absor bi ng agent according to any 25 one of
claims 1 to 7, wherein the water absorbing agent
satisfies further (k) fluidity after noisture
absorption being in the range of 0 to 20% by wei ght.
9. A particul ate water absorbing agent according to
any one of clains 1 to 8, wherein the water absorbing
agent 30 satisfies further (1) logarithm c standard
dedi At ten2df bgaveiiehe:si ze distribution being in the

range 0 0., A particul ate water

absorb?%é Sggﬁ%ggggggﬁiﬁé Fge_w§5er25%; 0§ a9ehthsfar 16

thogrswin eh phiystibdogdeeflr baksne hasiweion #eing in the range

ﬁgge§-§bgorghgg resin gs.a mai n_conponent, one or nore
of"~c ﬂp. &nP¥ ¥eigBfédaRfom the group consisting

of @ che) alidurbdiginbgadndeAdd Miire BcPP! Y WBLCTAAPE! 8lkpa)

salt_and_an inorganic 5 fine particle. 11
p2ft TGl abPeorReRE Absarphvigieabentcak cwlding sodutdla meing

100t WK &L N LB gmebgg[ng agent is one or nore agents
selected fromthe grodp consisting of am nocarboxylic

acid 4nd ARRrtinvlett watkri@bsdripang bgehataomiding to any

i cording to .claim 10, wherein the
B e P L e BRE ke Thadie (e iABS O L o3 LA Further
psut feok ateowal enk8lsor bi ng agent according to claim
10, whgrein the,polyval ent netal salt is a polyval ent
15 netat SaPRTbicHhAbRHTier aeserbing agepaadansiditng to any

Ve &lo B AE REND tR08N L IRGLAIERGL 1,8y &J)abp@oo%og’%etggyéight
the inorganic fine particle 1s a conposite ydra
oxf e P10 ke iwallen @bsardringbsgebt nyasgtiEmeter in the

acsydifg 60 €9 a8y gge of clains 1 to 14, wherein
particle shape of a fer-absorbing resin is

i rregubar Aypputieniatd weitapeabddrbihgpaytht Woicrdidieto any
rpin t ;agcording to ,any, one of clains, 1 to
%gigmggrg%%gﬁﬁelaggbe (d?h?ﬁ%+%aggﬂ wg;§paegggrggngyagent
dedel s Ot ed iferther0 (L9 2% Menw) 855indP phesdhire at 1.9 kpa

pﬂ%&%fu%agﬁ waf er_absor bi ng agent "according to any
0 "t P13 RS ki gR L e ldmey 6 ok ionc bedsed not
redvr of h&xts@cg Apl es by deterioration is 1 to 3.

7. Aparticulate water absorbing agent accbrding 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. uAparticulatewaterabsorbingagentaccordingtx;any
one of claims 1 to 7, wherein the water absbrbing agent
satisfies further (k) fluidity after moisture absorption
being in the range of 0 to 20% by weight.

9. Aparticulate water 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 distributionbeing in the range of 0.20 to 0.40.

10. A particulate water absorbing agent according to
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18. A particul ate water absorbing agent according to

any one of clains 1 to 17, wherein the above (g)

absorbency 30 against pressure at 4.8 kPa in a

physi ol ogi cal saline solution is not |ower than 22

g/g. 19. An absorbing article for excrenment, urine or

bl ood, - 98 which is nolded by conprising a

particul ate water absorbing agent according to any

one of clains 1 to 18 and hydrophilic fibers. 20. A

restshathef of gledust Lohoo?, awlpbeh | Dut i er waimgrrisdes, besides

L.n ccording to_any one of clains 1 to .

TooSl R Ao R0ER PN B3 A M PG 8o mb e minor

podypaeterrad isel eaft edhraguarlgroapl ebnoNsOin@Bf a chelating

unsaturatgd gnnoner con&aining non-neutralized )

RIS ¢ 2LFAIGRANEr ZRCLYVEHENdoRret Al TRl hrBSer d e ganic

16 ki gsSHE NI g agent and a chain transfer agent; and

a step of surface crosslinking the water-absorbing

resi n 1har & ppetdsudiatedwbyerhabporhiragi 2aenbracantding to

saflisfi : ] s ceptrifu

AR 1S A R REEMLIRE Sflsd BhetBP iz Bfents

sehysted dyiagalthsabiroapscbutienihgi of amindearlengd icokcid

not .1 o S t.han 32 g/g; (b) mass nedian particle size

(?ﬁﬁns% t?&??%% h particle being in the range of 200

to 4001pm Aﬁl@dr(t(i):uﬂ.&ttieow@ﬁ:e@aébbéksﬁnﬁaé{@éhgt Haudidhg to

of_the resin 20 particle of smaller than 150 pm bei ng

ifLaHe ¥qngdegrein the dapglpragitghes. a2gompongrhdipdefrom a
pguction of a particulate water absorbing agent

according to any one of clainms 1 to 18, which

conprikds Zpparsiepletecwessri aksngbpobyasent aidanrding to

t u lsyt | t n i

cSE B R st AR, B S A ST 4 golyvatent

moetakusa bt i gEdamcoydaniacadidn the presence of a

crossl j pki agent: .a.step.of neutralization after f.he
SOl ymet st BAt i 1 2% RBcee,aBPoLhiPd oS b RG TR MG to
t bBa vatley,- kheeebhnghé 8Sidrgapdld Fehe i@ desl iBya tddmposite

neutralization and satisfied (a) to (c) described
ted 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 watér'absorbihg'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. An absorbingarticle for excrement, urine or blood,
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- 99 (a) centrifuge retention capacity (CRC) of the
resin particle in a physiol ogical saline solution

being in the range of not |lower than 32 g/g; (b) mass
medi an particle size (D50) of the resin particle 5
being in the range of 200 to 400 pm and (c) ratio of
particles having dianmeter of the resin particle of
snaller than 150 pm being in the range of 0 to 2% by

wei ght. 22. A method for production of a particul ate
vhieh igoncdistast blyngoagems1agoanrp@mtgcmdaa|¢yweheroﬁbsorblng
i_.ch co sien

%gégf?% 5fh£§%ﬁwﬂgppig |gﬁgo aﬁﬁg adﬁeousand'wxﬁr%ﬁplllc
ﬁibansunsaturated nononmer containing non-neutralized

acryl d an /or salts t hereof the 15 presence of
a cr o§§| QQnth S0ty acde RSy IAGHgrater
bhsovBt ag- @@é@t @d&aﬂcﬁ%&d‘to%{}l bﬁleeop*atl@lﬁ%dl% 1B which
pol ymeri zation and satisfied (a) (c) descri bed
BemMBWLSE&) centrifuge retentlon capaC|ty (CRC) of the
resing apki S Nee S t
%QeEeBFagggsbﬂ kER& g8h?ﬁ%ﬁfka %/gf fﬁ% ééﬁbous
HeauamOpaniamUQsstmeacéampnmmaﬁupnuﬁmnnqgmmmfmeutrallzed
ein n the rang of 2

BEriRire iRy | SA9%0 L) shdi st et “tut “bxBofors gt o

grBkkefinkiag Ag@npMmabel @gdhalhheréae@@ro&g@nte aAdo by
wei ght; and a step of adding a chelating agent with

one of HFRCEiSHGgse sepeet bk IroRNENR (@owpsorbing resin

?Qﬁ%h%tl'engbgﬁlﬁ'eh gy | ltﬂg ?Qh%‘(@ﬂ%éﬂsﬂ aRd(Ehdi 8188 (a)
ol ynerli zation and ore surface crosslinki ng

GplMF)ddﬁﬁﬁ§l§@ﬁf@©éQ@hossl|nk|ng (iv) after surface
Crossua@kbggtrlf%%% retention capacity (CRC) of the resin

particle in a physiological saline solutionbeing in the range

- 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 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 pdlyﬁerization'df'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
particle in aphysiological saline solutionbeing in the range
of not lower than 32 g/g; _
| (b)ﬁassmedianparticlesize(D50)oftheresinparticle
being in the range of 200 to 400 pm; and

(c) ratio 6f 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 prodﬁction 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 containing
non-neutralized acrylic acid and/or salts thereof the
presence of a crosslinking agent;

'astepofsurfacecrosslinkingthewater—absorbingresin
particle obtained by the polymerization and satisfied (a)
to (c¢) described below,

(a) centrifuge retention capacity (CRC) of the resin
particleleaphysiologicalsalinesolutionbeiﬁngltherange
of not lower than 32 g/g;

(b) massmedian particle 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 um being in theé range of 0 to

2% by weight; and

astepof addingachelatingagent withone ormore timings
selected from the group consisting of
(i) during polymerization
(ii) after thepolymerization andbefore surface crosslinking
(iii) during surface crosslinking

(iv) after surface crosslinking.
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