; e3e6t 6T6CY. 1 ' ~Ovdl VEEI f ~~~ DESCRI PTI ON WATER ABSORBI NG AGENT, PROCESS FOR -
PRODUCI NG THE SAME, AND ABSORBERS AND ABSORBENT ARTI CLES MADE BY THE WATER
5 ABSORBI NG AGENT Technical Field The present invention relates to a water
absorbi ng agent, a process for producing the sane, and absor

absorbent articles made by the water 10 absorbi ng agent. ﬂ'ﬁﬂ'ﬂ@“@%ﬂ"’"ﬁ”l Y,
the present invention relates to a water absorbing agent in

crosslinking polynmer, which is suitable for absorbent articles, *ghéP*a

nmet hod for producing the water absoPHBESCRIEFEON Background Art 15
Crossl i nked poI ynmers in which a water-retention amount is increased by a

met hod of al

pol yreri zat i - td%@?&l*%%@%‘ M@SBLF‘@MWW§M h@&ﬁl ke)
and by g EYEtAB&OHBEE AEDABS@RP;\ENT@ER’I‘K@I@F MADEBYTHBWATHRve been

pr opose S Furthernore, a | arge nunber of crosslinldng

pol ymers5| n%@ﬁB%@é%é@m ng performance or liquid perneability of a

swol I en gel under |oading is enhanced by, for exanple, a nmethod of treating
t he vicinit yeghnikslerieMdr f ace of polyrrer particles have been proposed (see

Japanese Pat ent 26752 A etc sorbent articl such as
di sposabl e di aper etI’%?eél%i’%veé‘ P& %Wr‘?‘\vﬁgﬁr ag "\%Hﬁ]a tt’oaaﬁmlcgs bl ied,
for exanpl e,prwllmmnglthmmes iand abhsovbers and alssodoeut amtnclbsamwarbyrtbewm:er an

esult. Poaptgittip bt MBI AIE IRIRLRI IBITRACRIEYRI o vBRE 02 ranas

f or absorbembsenhng:amtmewdlag@qm dlyroR 3 satablefonahsorbeng
absor bi ng p%&@@%ﬂ@aﬁ@ﬂﬁm’oﬁﬁﬁ)d@ e WetbBabsotlihg ageien under | oadi ng) .
30 That is to say, it is an object the present invention to provide a

wat er absorbi ng agent that can be used for absorbent articles that exert
hi gh absor biBagkgenudndrAmince under any conditions (even under |oading), a

process gfor its pr ggqfen%{tg pg r@ﬁﬁ%ﬁ?&{éw%'ﬂéh% SRIBCHhodit s H&8adth

t he wat er absorhing a present i nve ave |nvest| ate |n
order to aclf@gthodpd F‘BH"Gg@E'J%E? rg

?bovg rren: l qmdnéaﬁidﬁome i’afh.Ee émﬂp@l@ntéﬂzhabnﬂ@ldeh&'ahohjﬂwlﬂm]ﬂm andt <1>

0 <3> into,consi er

after being bé'oaawg 9 Of %‘ag?gr%gfg aé Iﬁ% ng? ﬁ%ﬁ@{aﬁ;e%e%g%&%gmg

absor pti on aIHﬁ:h’i%OBAé @heme,ra)laarge agmber aresslinkingp ol paseesin; whigh

physi ol ggi Caalbs iﬁeM%ncb%ﬁ PernfaBilit bfagfvomﬁgémfdeamd,ﬁlgq%> liquid

perneation spee a, wat er absor bj ent.” after. be
physi ol ogi c 5*5'8308 @abe ‘”"21'5“’@“ )tlsl B‘f?eo hour

SUMVARY OF Bd@xhéﬁ@ﬁb@lhﬁhebeempioposmmseé dap dnieses Pateny &Nt 2671529‘ t he present
I nvention r %Péﬁs%o%& &c).
In absorbent articles such as disposable diapers, there is a problem in that

25  when aload is applied, for example, when a user sits down or lies down while
wearing such an article, the absorption amount and the absorption speed lower,
and as a result, leakage, etc. may occur. Therefore, there have been strong
demands for absorbent articles that are free from such a problem and have high
absorbing performance regardless of the users’ state (even under loading).

30 That is to say, it is an object of the present invention to provide a water
absorbing agent that can be used for absorbent articles that exert high absorbing
performance under any conditions (even under loading), a process for its
production, and absorbers and absorbent articles made by the water absorbing
agent.

35 The present inventors have investigated in order to achieve the
above-mentioned object and have found that the above-mentioned problems can
be solved by taking the following points <1> to <3> into consideration:
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wat er “absor bi ng agent conprising a crosslinked polyner including a

wat er -sol ubl e 10 vi nyl nmononer (al) and/or a vinyl nononer (a2) that is

formed into the water-soluble vinyl nonongr (al) by hydrolysis, and a

crosslinking agent (b) as an essential constitutsng unit, wherein the

following fornmulae (1) and (2) are satisfied. (~>_ -1.14(Xa+69.5 (1) 15 (~
((xI)2 + 4 x (~c2)2)Irz (2) [In the formulae, ~ 1) denotes a

wat er-retention anount (g/g) of the water absorbing agent after being

soaked in a physi otlrgtheabateriétentibw anmmuat hfter béing soakeddnesplysiddsealpt i on

amount  (9/ 9) . g e ¥t ily; absorbing agent after being soaked in a

physi ol ogi ca sallne under |oading of 0.9 psi for, one hour, a Y)

( 0
denotes a |iquid pérrthaebsmptpeamauto mat@;a Oﬁwgﬁgﬁﬂgﬂf%%egﬁﬁ edf t er
the water absof Phyriolageallsalifie and&cldadin fDWﬁdlﬁh‘Qﬂleﬁhrﬁ&id ne under | oading

of 0.3 p for onehur The f.ormul a sther=xa|on

bet ween %he wat er %3&%‘!‘8%‘%&%*&% g%é"&ﬁ‘iﬁoﬁ SR %aﬁ‘f’nt e}ﬂggﬁlz}a#%%dl ng
of the wat erinabphysivlogicageline upfemloddingef Didpsi £0heemdhr bmelyoulf the swol | en
gel. Unless ﬂﬁg\mm INVERTT ed, absorbent articles having

excel | ent abssor I'n pe?‘f'lglr@rgrance ca%énfc\?t obtfu ned. The forrrul aé@% s a
formul a relating tBhabtis to say the fiust myention pf the presentinyention sl

i nvention Ofwhﬂﬁ ablé@bgfg agdiwedslhpﬁﬁlﬂgfd %bﬁlﬂ(@d@d&&i@rmdhdﬁfgm wgte’aglehible
conpri si ss i nke u ' i nyl nonomer
(al) an or M@W?W (i’r%o 56(%%%%3 Ot ga%ltﬁglrlgsol ubl e

vi nyl nnnon”ewa’(eatfs))hﬁr}e Mlmbpemsr baﬂnydmlmand@@@sahnkmmggq@ébhas(@ 1)
as an essent i @b, CANShiitplui) ivthodior i folfhwih fvin 140 (1) fankl@) 4@l | ow ng

conditions <I>7to0. <3> are satisfied. <I>At |eadt one netallic elenment (cl)
sel ected frofd dgroup consisting 35 of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd,
Ag, Cd, Os, Ir, Pt éﬁﬁdﬁu—lm(:}é)ntaﬂﬁed in the amitht of 10-9 to 1 mass %

based o he mass o h oSS 1@ poI yrrer V\ater i nsol ubl e spheri cal
single gag:tlcles @xﬁ 452& art%i% e of 1 to 500 ~n are

cont ai ned i nlInthe (ylemoteg aﬂmgﬁeﬁ%l %éﬁl%‘ﬁt qdbe watert he

CrOSS: ! nted AYOYBIRE 2 Hefe? sdé!k@é%h hggglogﬁ;apga]mgqer@aéhw E(za Eurface
crosslinkin an e evi ati o absor bance
anal yzed bygii?fgoret‘é?%‘éigégo '%?Rﬁ{"lol'}ﬁ@cf’?ﬂbepw&e&' ¢ "%ﬁg é%'ﬁBh group or
an am no grosqakddmuqﬂhyémhmmhsaiﬂeamdmﬂmh&hmgaﬁﬂapsxfertxwhomsand( | ess
WL T SSREC! abRnR A Jeihafl Er@&en of ')F 9&51\3@%51&%« LpgeaRg e) the

third invention o esen re odu0|ng
an absor bi ngWatRRbseRg agémth%p g ﬁé-]ﬂel@
wat er - sol Ub|ﬂ1~\éh8}‘1buflpn0rfer (a 1) and/or a vi nyI nononer (a2) that S

f dinto th | |

oL ormal "eroser i meFREIoEBiue (B o ”%%%S%E‘%%ﬁégﬁﬁhélb%%%% Y tePraRioN

wherein at | eseunt aod sbesyption amlfmntun b leastingel the sratena gagenk o <3>
-are 'nC|25j6daﬂ1(ﬂRe lﬁH riabalifty mhbé%n&il ofll Wntdshb Firkfida KDY SRtisfied,

I ncl udi ng at ne condltl ec ed fromthe rou ﬁons t| ng of

(i) to (aiii b Sﬁgﬂ%ﬂ#@%ﬁ@%&%ﬁ eHﬁ E?ﬂ? 1 F’S‘ﬁé‘% ot her
vi nyl nononer (aB)T‘haﬂﬁ-hhﬂaéﬁ)mafmu&meljamglto@()ancthéﬁorir)ular(ﬁ | X 10 4 mass%

to 20 mass% based Iﬁ{}ffthj m&% ﬁ{e ol veﬁﬁk) of ﬁﬁﬁrlzséﬁﬂven%ﬁ)reﬂws @ a

reacti on sol vent nerlza ure is in the rang ge ?
(T5) C wher ei water al sorbmg agent compnmng a cros ed polymer including a water-soluble

30 vinyl monomer (al) and/or a vinyl monomer (a2) that is formed into the
water-soluble vinyl monomer (a1) by hydrolysis and an internal crosslinking agent
(b1) as an essential constituting unit; wherein at least two of the following
conditions <1> to <3> are satisfied.
<1> At least one metallic element (c1) selected from the group consisting
35 of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and Au is contained in the
amount of 102to 1 mass % based on the mass of the crosslinked polymer.
<2> Water-insoluble spherical single particles (d) having an average




20 is'0 to 60; and Gi~ the polynerization is carried out in the presence
of a conplex (c) forned of at |east one netal elenent (c 1) selected from
t he group consisting of Fe, Co, N, Cu, Z, Ru, Rh, Pd, Ag, Cd, Gs) Ir, Pt
and Au~ and a ligand (c2) including an anion and/or a neutral nolecule. 25
<2> A step of m xing water-insoluble spherical single particles (d) having
an average particle size of 14.un to 500 Eun with the crosslinked polymer.
<3> A step of surface-crosslinking a crosslinked polyner by a nethod in

whi ch sur f agmrticlesideiafifirtg 508 pomared dtained i the ameuntfafOcl torlovass Yibasgd agent

Ch2) to for r %Jrﬂ{% pond) and the standard devi ation (S)
of the 30 abrgsor ﬁ%%ogna%]%z()g aydleﬂa}rared absor t pect xqQp otometry of a
carbonyl group or 7 SWitas @gestpkmeis aded g v CH R agiftde

cross! i ned ngr oo atadpEiedetor ‘?&ﬁﬁﬁ‘éaﬁfmséﬁ?ﬁm!by?ﬁm -
crosslinked po r. e

expl anat iPon %ﬁs %&W@nﬁp %ﬁ%’??‘?%r‘?fafﬁ"ébo\ﬁgf ou]%NoE ﬁéﬁp@ﬁ%

wat er - r et entamestambnmior(ag! ginidetbandiia 18 or kss prith mgpesgénonep&mde)eﬁﬂig soaked
in a physi oI bl pf or one hour 4 and is rreasured by the foI | owi ng
met hod. < 8 ggasurl ter- retent n_anou %tll 00;}2&

sanpl es to be mea rgp(ge dl’ﬂ"%lqoé'apf gPYESELIVER %Fé?ﬁ’s & 10 cm

| E W dlt h) n&fletlmfl for ﬁﬁﬁuamgrmrabsorbmghgmutoﬁmajsmg a aro€liitkedpotymer 5

physi ol ogi ca | r -

o F e ng? THeAR R ppERRINE Pt hondyier D ?dé?‘ﬂn%%ﬁ?ﬁe@%e%ﬁy%ls

m nutes. Th eﬁormedu intodhe watersolulle meslvasmpnm' )iby hydzelsisis and ga interpal at or
for centrif Lt%és én@%ﬁfaslaﬁ%sérﬁial%&miﬁaaﬁgwwﬁéré]ﬁ at BBV Gw@n excess

saline, foll syrin h 1) _includin ea bag and
cal cul ati ng Sttﬁ%g me‘f"é &Qﬁ‘%ﬂﬂ’i‘ SéePP' Qliéoﬁﬁﬁrﬂl‘?ﬁyilf‘gq -owi ng fornul a.
Not e here that thKIMp@p&ﬁ@bbrn@énﬂal@npﬂ;{&t@bbgk@hpolmbr mecludingeat lesestl and

th ' 2> .00} / 1.
whgr g?ﬁ%Z@%ecﬁgﬂ%%%%g%d%?ﬁﬁﬁ gf(ﬁg) ((é)ﬁg rregs e s_a} ope?gt i on
as nmentioned above ?Jhthmeo E@@WW@W@HW@E%@ VIR EMPRANER ed .

(15/ T?e ?btstﬁrd&ts b Bl 1eb- pbh%ﬂeﬂ!iﬂi%h dxﬂa(ﬁi)ﬁﬁeﬁl&ggt@ﬁas%%hm:h%s%bfwtm
0 e,a in
(2] Pt iidpe lor b 3L L i 25 RSB Vol Tout ng

met hod. <Met hod for ﬁ@dhe@olymemmmnnemparammnsm(ch@angedﬂ i@%aw]mgnemﬂ‘ a

cylindri I B' td afl be (25 mmin inside dianeter, and 35 m"nln 20 helght)
with a - nes nyI’ net axed on.the bott msur ace t herepf 692
sanpl es to be nmeasullidethepglymesgationis caraest oy P DERPENERO Oé’P’Pﬁx i ght

havi ng an oufosindé oﬂhﬁl@ﬁéﬁfne&ﬁet%ﬁel@fﬁdrﬁ (q1) @éled;ed Brobbh e grolp Lomsdstingefi e, s
abpl €0 o G5 SaR 75 40 86 PEANERS0 vl 4, hid € Wit

cylindrical
an anion and/or a neutral molecule.

25 <2> A step of mixing water-insoluble spherical single particles (d) having

an average particle size of 1 pm to 500 pm with the crosslinked polymer.
<3> A step of surface'-cross]jnldng a crosslinked polymer by a method in

which surface crosslinking is carried out with a surface crosslinking agent (b2) to
form an ester bond or an amino bond, and the standard deviation (S) of the

30 absorbance analyzed by infrared absorption spectrophotometry of a carbonyl
group or an amino group derived from an ester bond or an amide bond is made to
be 15 or less with respect to one particle of the crosslinked polymexr.

DISCLOSURE OF THE INVENTION
35 The following is an explanation of the first invention.
The water-retention amount (x1) is a water-retention amount (g/g) of a
water-absorbing agent after being soaked in a physiological saline for one hour



25 The plastic tube containing the sanples is soaked in a petri dish
(vessel having a dianeter of 12 cm containing 60 nmL of a physiol ogi cal
saline with the nylon net side (the side4hat is soaked in a physi ol ogi cal
saline) down for one hour. Thereafter, the whole nass (x4) of the plastic
tube is neasured and the absorption anount (x2) under |oading is calcul ated
fromthe followng formula. 30 Note here that the tenperature of the
physi ol ogi cal saline to be used and the neasurenent atnosphere is 25C 2C.

(x2) {(h4)and@$131)e]asureﬂ6)yﬂ1ef<pﬂ§rwmgm&th0¢peed of the hydrogel denotes a
liquid per nmeat il dﬁﬁﬂg&a@}r&eﬁﬂdﬁbﬁi&ﬂtﬁP>sal ine after water
absor bi ng agent |s soa Si 0 I ne und@ Iaagl ng,of 0.3
psi for one hour df9§ ﬁ@ﬁ&gﬁﬁ@i"’dye %eﬁﬁaf’qﬁkm{gm@ &/EFHB %’h
lr)reasurl ng Llaﬁdll@ miﬂk 'ﬁ'@dd ﬂ@gaﬂ%éd g(ﬁ(ﬁn@h fnyslohi ngedumll soaﬂxe&gmgowé;;ﬁé)mpl es to
e neasuge e soa in Py§iLo % %Oé‘?%gﬁ-??"g %E]‘tg ur so as
Lo prepebe BURSREGEr salife GrethpRipB IS HiasS fi
chr (lzmat ggr aﬂ}henuﬂm ted ibagmwﬂ(ximlgd'ond@almm@ Slabngt)ﬁ'fmft;; n?él)ﬁlutes}u ig P the te:a a .
cock and a PrEdll ose
and the cocE’ %%ﬁé@?’lﬁgpﬁﬁn%ﬁgge Th e%élsg ;:(géﬂ)&@% Qﬂongd:ﬂﬁéﬁ
t oget her wi tiR0 Qfﬁh ?‘éﬂoﬁé-ﬁﬁ%‘i’s@a‘lem?é(eépeﬁxﬁsé west byme ﬁl?graph
‘tube a presm (hmhhﬂddm&e%abggaﬂdda]belwmﬂgthama&emaempn mpeantixih a

ET;ZPO\éMeI[lB On%@ﬁﬁﬁ%me a wel gRt{b(@?ng ke@n éﬁﬂcédal@ﬁﬁ)é tlfoa

stand for othmb@uSEd@(b@l@Rn%ﬁsu@membmosp ere i825¢Gr& 2261 omat ogr aph t ube
I s opened, the per(*géglfﬂ)t I—I'(EQX—TIQO} seqayrd) requi red for a liquid surface

i nside the tube to m 40 é‘g&ﬁg I S nmea t%Ieandthell uid
per meabi | i t YW %‘é‘a(}‘? eng Srﬁﬁlais§° # RPRNGASBFRG e SPMA ALY M 2811 & 15
(Y) = 20 (mmeﬁh(ﬁied/abbﬁmeﬂ))ecNeéwhbmm nieaIsuﬂehEHteam@iestaremdﬁded'ue used

vl ue-caPcutat o, (o REUTHE AEAR (] as%?é"?%@ e %%5%"?‘319“%‘% RS wher e

no sanpl es te/ehef ﬂmatbmrbm%@mt aftprktdsisoaked in pphysiologye Tt he 20
period of tigmlihd 8f098>%9m¢bnéﬁaw Kn&ﬂcHﬁrm@ashtéﬂJbﬁtlﬁ!bﬂaﬁﬁlghﬂéﬂ@d the tube

to be f 40 | | d

71 ter- encl oSMEthyRETan? Skﬁiﬂ%‘?‘ﬁﬁ%} BRIl 206 A capaci by
scal e. The forrrul dna(cy)mdndal asmbe {35 ypne hremsisdeydiameteroand3amm &)  and
(4); mobg pf & @oggémw )gm&%eb%%npﬁﬁ%&%éfe'ofopf g abl y

t he fornul ae ae ar.e sa econes

t}&a{%
easy to proddsyp %@&%@H@S‘%?@}Sd? de@!éf YSW%QS‘BHY %@’P’ngttﬁ?é

under any caopthdtkidadiameter of 25 mm is placed so that a 0.9 psi load is applied to the
samples to be measured.  The whole mass (h3) of this cylindrical plastic tube is
measured.

25 The plastic tube containing the samples is soaked in a petri dish (vessel
having a diameter of 12 cm) containing 60 ml of a physiological saline with the
nylon net side (the side that is soaked in a physiological saline) down for one hour.

Thereafter, the whole mass (h4) of the plastic tube is measured and the
absorption amount (x2) under loading is calculated from the following formula.

30 Note here that the temperature of the physiological saline to be used and the
measurement atmosphere is 25°C + 2°C.

x2) ={b4) —h3)} x 16
The permeation speed of the hydrogel denotes a liquid permeation speed
(ml/min) of a physiological saline after water absorbing agent is soaked in a

35 physiological saline under loading of 0.3 psi for one hour and is measured by the

following method.
<Method for measuring liquid permeation speed (Y) of hydrogel>




45 s (~ <_ 100(3)1 <_ (Y) <_75(4)30 47 <_ (~ <90(5)1.5 < (Y) s50(6)50 <_
(~ < 80(7)2< (Y)_<25(8) 35 The fornula (1) preferably is replaced by
formula (9), nore preferably fornula (10)5 particularly nore preferably
formula (11), and the nost preferably fornula (12). 6 (Y) a-1.14 (~ +
71.5(9)(Y)z-1.140+73.5(10) (tea-1.140+75.5(11)5 (Y)a-1.140+77.5(12) The
wat er - sol ubl e vinyl nononer (al) is not particularly limted, and vinyl
nononer and the |ike having at | east one water-sol ubl e substituent and an

et hyl eni ¢ unsat ur e(l%ig«gfrsanmlesandlmheaswédanesamkeém 50 mlf phgsiblegicalient

i nclude a ¢ sulfo (salt ro 50~1VI
1’1 grgup (-%@?gér(goq#&ﬁ;gh Ié’ Ta(%n%g% aFlt)u a pgosph}gng u2| () group)
(-PO(OW ~, & hydr 3y fheptiehanda ltere s

for confi gur20wgingandieagth a@cmbrﬁmppe@mﬂpaéocﬁlﬁldacap&ﬁﬁiysm%ﬁxadl-, or

o oup 151 eahgal Wﬁ%sﬁ@%b@m@%&%ﬁd@fﬂ% 8&%@@5&‘%&@%&?4 oup (2

met al car boxyl at e Thenypheabove raemtionedrhysl @W@ﬂmrgmﬂmp)phy true
for other gr h@&{& angl i ne
metal (for e%g |tﬂ)|6‘{}} |u ta5|urn andtheI| an glkallne
earth net al r?m)eeq Hﬂf‘ AR ORYTENES 3 aceéﬁn&rﬂﬁ‘ﬁfﬁnum

(NH4) ~ and RNHEhQ;héi‘ne%E sﬁidm drl@@@digeiitsﬂm zmd furthetnheea b kasiglay (6810 oihs pllacedy

i ncl ude et ero st - . 0 4 carbon atons (for exanple, nethyl,

et hyl , }@c H’ %Pgﬂ% hyl, chloroethyl, ‘and the Iike) Y denotes
a counter anl on t thedeweapattrof @b&ehwnﬁo@aphﬁ@b@meﬁd Bon

i ncl uded I ﬁr Gfitine @2\1' 8édofif) féamxealfm H&ltu'd%ﬁlfaﬁ@%{léﬂfeudhﬁe%Be tPe fr§hh|( f ?; e
ion, an e n exa er ubl e nononer (a

i ncl udes, fo‘?‘d’é’iﬁ‘%r%q)gﬁl?ﬂ’@a?‘b‘l drfg‘ Eﬁqﬁ‘l‘ﬁﬁ %&W@?e%@wﬁ

noni oni ¢ Vi mdlcnﬂmdrfmmth@foﬂo@ngﬂ)rmala oni ¢ vinyl nmononers, and the li ke.

"Note herg that (i) ;(I nmer may be a salt. An exanple of
ani oni c lgil nyl nonower %EHT é: [ s6 sa incl udes,_ for exarrpl e, al kaline netal

salt 30 (songmlﬂetthatptbeé@gpmth) aﬁaedmmqmo; salirapndéhearth net al
salt (cal ci YResaldn gbfg]bggmizagd the Iike), amonium salt [ammnl um

lt, tet | kyl 1to 8
exarpl e, tetraoct yﬁ‘igb ilups At e hert s drBb & pheleif the
al kyl ami ne MGNd@r&noeaJ&plmrtbbanmasumd faiekndud ﬁl&xdﬁawtorﬁyy,zltmea&scthe bon
at ors, ﬁwéﬁ’d(iedl%xﬁé széé:oﬁ f&aa{ {tﬁtul?@'td’&?ﬁﬂﬁ (the
nunber 0 erjva
gw‘m agllﬁahf:ﬁ

oup
conpound tha‘@ F@%ZQ?’ﬁé’ﬂ&!‘%\P Yﬁl%lﬁglé 88 gep W&?oms
or a conpounchrefieskrhyh alie/dfigpaidwitl alvavk Afd 4 chpad scale.

The formulae (1) and (2) satisfy preferably the formulae (3) and (4); more
preferably the formulae (5) and (6); and particularly preferably the formulae (7)
25 and(8). When these formulae are satisfied, it becomes easy to produce absorbent
articles exerting high absorbing performance under any conditions.

45 <(X) <100 ®3)
1<(V<75 @
30 47<(X) <90 (5)
1.5 < (Y) <50 ®)
50 < (X) <80 )
2<(V)<25 ®)
35 The formula (1) preferably is replaced by formula (9), more preferably

formula (10), particularly more preferably formula (11), and the most preferably
formula (12).



7. carbon atons (average nunmber of added noles per one amino group: 1 to 30
noles) etc.]} and the like. (i) Anionic vinyl nmonomer (i-1) For the vinyl
monomer having a carboxyl (salt) group (-gO-, carboxylic 5 and (salt)
containing a vinyl group having 3 to 30 carbon atons and the like is used.
An exanpl e thereof includes unsaturated nono-carboxylic and (e.g., acrylic
and, nethacxylic acid, acrylate, nethacrylate, crotonic acid, cinnamc and,
and the |ike) unsaturated dicarboxylic and (e.g., malefic acid, fiunaric
and, otxaconic and, itaconic and, and the |like) and nonoal kyl (the nunber
of carbon 10 atons 1 to1 ﬁg %ﬁ% of the unsatuQ ed di carboxylic acid
(e.g., nonobutyl éﬁﬂe yl fumarate, ﬁ@lcarbltol nonoest er of
mal efi ¢ and, et hyl GArbitbl (Rent®:St er of funarlc(aﬁh monobutyl ester of
citraconic and gl | of itaconic aci( and the like), etc.

(~-2) For V|nyI nDMB%%r”ﬁPQS ﬁi sulfo (salt) grg p (~0~, a sulfonic acid
15 (sal t)? cont ai ni fg 2l +d?6§p having 2 to é@gharbon atons and the like

i's SS(e]g An exarml@hémmombl@bﬁﬂ@mogabmml)qsﬁétmealar 1§ lithityd, aglul f?m c
aci or exa Vi n acCl a 14,, S rene
sul foni ¢ aci dﬂ{g’ mo Hﬁ?‘ﬁg?néﬁbﬁf gﬁ%ﬁg 8“6% g%’?%l&' (Lﬂ ‘iﬂkq@;u fhand an ¥

sul fonir aci eﬂw&amtaumatgra’eadegh)@cryl oyl ((xneth) acryl oxy propyl suI fonic

acrd, 2- hydroxy 3- Exas! ﬁ%@fﬂé&ﬁb@ 19158 ésuﬁiékh?éﬁt‘inélﬁd@g‘é bo (s t) grou
2. h i ap PyT
2- (ot ) pery) oyl o g 2 Glirel T BUlers SUHTONCR gt e Therh T ony
3-neth) acryl @aitbjeqﬂxdspﬂdsm@@ltb@@np (SPO(OM)D, eiiliyd‘i'oxyirgioﬁ H6-OHk @h sanhoal Kyl

[ ke. i m-t nelipEIERAD A GOORR ey aflock ﬁ%ﬁ%ﬁﬁ?@%mﬁpdthe

"(xneth)al | y{- Is - Naandoopewsddizor e adsplammenig group (-OfRs" 9% Aad the like
r(ersTEteE% ?Sryl I—Ieréiﬁd‘ca?ddxyl (ealt) gﬁﬁp#ﬁngéﬁ%g\é?ﬂrﬁo ndceaﬁraou )ﬁ%%d&lﬂ nora ul fonate
(EoPert 8 Kparbleithie Rt et TRAAR S M ok e b S
carbon at oms: The samé s tirme fdr)otleerydratps.[ f or exanpl e, sul fur| c- aci d
ol y (pol yrrer| 2at] onSero AentipRERGIAS I Bpnatohl, pHARABE TG | O o
atoms of al kWé%f gﬂ%‘ﬁ%? goda%p%aS%}Hal, @H@ fﬂﬁh@ﬁ eﬁeahrﬁlﬁ@fzf{mm e or
r andomf and/ oexd:hplekmag‘nmmnﬁlh)xmmdahe hlkfe)o br emmmem (sNHDuand Radeindtes
esterifi te r| oy de r
nononet h%(gry a 8}*(¥ge %r&i a@bc%%éugav}% #5 ]ﬁf&%%e d@ga Q?S
(14) or (15)aldad qan@m aﬂoma@rasennpe n&tmze On}llzhlkamﬂuﬂrmnet k 13)
general for %cdu% ra‘ﬂgﬂé%fg‘tc@% @%@HIWB&I'QW’%?W gr oup
having 1 to mth@sruﬂfatelanosrdfaamdml,?andlehm .a hydrogen atom an al kyl group
having lpgo 15 car Agnxa @fm@w&{%emum@vﬁgh%&dﬁo%&ctamnauaby%ﬂ ne atom an
al kal i ne net al Iélﬁjﬁ;[ r}@&gﬁ SOdI m pot a,ssi um ‘etc.).x an. ge earth net al
(magnesi um) &% t qwing M‘FW BRI CFS é?é‘ﬂﬁnécw PRPPREE: gr oup
having 2 to 4nd&iibcatiomioviaybmdnmhers, and sh@like. nore, two or nore Cﬁs may be
the same or differgp om.or
bl ock or the m xture etﬁ&gelgg"e@ atlge ot eﬁq&bgh{zeéglé%%%a%and %ﬁ%e
hydr ogen at offoaigdanylraonamey thag isealt meludgs b eramaple d n
denotes 3m i (¥o@HEHK sélmqfatassmn%mt %%ﬁié]ﬂi@@kﬂnﬁée@ﬂh?ddﬁﬂl‘sa%r(@é!@lmﬂﬁéwdes

methyl) et n R sant, ad'the 1k, § LIRSV e AOUSSNY] PG RERY pdeCANy!

(number of carbon atoms: 1 to 8) ammonium salt (for example, tetraoctyl
ammonium, and the like) etc.], organic amine salt {alkyl amine having 1 to 8
carbon atoms, alkanolamine having 2 to 8 carbon atoms, polyalkylene (the

35 number of carbon atoms: 1 to 8) polyamine (the number of amino groups: 2 to 10)
or derivative of polyalkylamine [a compound that is alkylated with an alkyl group
having 1 to 8 carbon atoms, or a compound added by alkylene oxide having 2 to 12



An exanpl e of an al kyl group that may be substituted by a fluorine atom

I ncl udes nethyl, ethyl, t-butyl, 2-ethyl hexyl, pentadecanyl,
triffuoronmethyl, and pentafluoroethyl) etg. 30 An exanple of an oxyal kyl ene
group includes oxyet hyl ene, oxypropyl ene, and oxybutylene, etc. (i-4) An
exanple of a vinyl nononer having a phosphono (salt) group (-PO( OV ~

I ncl udes, for exanple, phosphoric nonoester of hydroxyal kyl (the nunber of
carbon atons: 2 to 6) (neth)acrylate [for exanple, nonophosphate of

hydr oxyet hyl cazborf atost eraggzhmmd;eraxﬁdddétbmblds@]eromanﬁimgioupdl éx8@r of

hydr oxyal kyl % y %qg lilar bon atoms: 2 to 6) (nmeth)acrylate [for
exanpl e, phe(ﬁ acry oﬂﬁoxyethyl phosphate, and the |ike]~ and

(~. neth)acryl MAQOMErnurber of carbon 9 atons: 2 to 6)

phosphoric adj- @)Féﬂmewmh@orﬂeﬁfd\&ﬂlg)ﬁb@bﬁgﬁl@ﬂtﬁi@ﬁpﬂ@@ﬂwﬁ@aﬁbmﬁh&d t he

L, 6 Al demond 8 i R ™

unsat ur at ed wsedohdn dxamplg thdreoﬁindudeﬁunmtbratedmnm ({ai‘bnxyhx acrdl(eg a

(et h)allyl Qﬂ%ﬁ@&fc
nonoet hyl em%drgnsa]*]@;at e ar boxy L“' lgb latea Z@ avi n to ‘6

val ences or ’bon at ons,

gl ycerin, Soﬁﬁiab@lﬁc addglltazmid anﬁad amlrth@eky), bndh@dnoauqﬂmlemx@m of uaiben of

b
2000) 11D ) -otpBs ] ﬁ? oh0) SHPE e Rt At B SR PRt %m%ﬁs?é@s?%y
(xnet h) acr y| eonobuytiongnate sihyl¢cashidohnanessten malelic Bﬁwécag

(meth)acryl aﬁleno&%ﬂof%mehméhﬁmﬂﬁww Bitef Bfcifriadio RNl nmree&er of

wei ght - aver age nvl ec | ar L 100 to 2000) nonoGneth)allyl ether (a
hydr oxyl gﬁﬁc‘)ﬁc% ﬁ;&ﬁ e herified or esterified by an al kyl

(net hyl , et hy(i-21 5Fandinglinphomet hayingrasuifot(salt)pgotuh 6-SQuvde s saffoianbidn at ons
oich ] oLt £ i el e,
Exanpl es of Anwmnmwofmdud@@p@mWerm ayud (foryexampla;

i ncl ude, foryaypRidhic At ShetRanyl fIHoAR ad¥, 3tk xheéﬁmﬁu@aaa%nﬂth rbon 20

o 4 et A LB g b,

exanpl e, N, tﬂyjdxyepmwlasuifdmp aiid, Rehyidroxy:-3-meth) puryloxy peepy) balféorde, and

Egﬁe!t Ihygjcr yI gz %?@Milo%mnaﬁ@a&ﬁ%%ﬁ%gﬁ@ ﬁ;acx ?& ¥ §l)h)acryloxy

N- hydr oxyet h an%ﬁBlfﬁ)lﬁé mathagylanide:gsmg NOPRP%W‘;‘%%WQIWI (the
nunber of C%Maﬂah@vmuetmhﬁdm binesulftnidadid, a{ﬁdlhe@kémahd alky] (the

v ng ot ohigtbet & ?%Iﬁﬁfﬁ)%wag’;;ﬁ?%?ﬁb@a@ﬂ%ﬁﬁg iAfigoenld MEBID TR
having 5 to pﬂeseralr:lwmmmﬂrhe(errms ap(‘@nethy acryipr;rr eﬂﬂdﬂud dnintended i ke)

etc. maypde PsGdan 8%l | > & wietBaRlyRe. . 2For(RA¥th)JRYPRA KANI.NY o AmafH4Ig1"Ir oup
(- NR~ i ncl udg)éa,g}Es 2H&,group C tai ning ester of "nonoethyl eni c unsat ar at ed
mono- or di ?@@ laE‘?Sé?eth Y-exanpl e, dial kyl (the nunber of carbon

at onms: 1 to 8- S)AWFbﬂvﬁllyKKion()mlee havimigesr grofip dadbdingatitfosate Zsdlt) (20$0:M),

net h | .
Syl (the ﬁgﬁﬁ"% il *éﬁ%g%? W% %@39@%&‘3@%‘% 2860 ST (he
nunber of ca (11"% xgple syptfuyic-agid-estenfigat @W&Ye met hyl
ani noet pg (&ﬂ@tﬂlbﬁc@ﬂayé]aé\ﬁﬁmmﬁimyéteﬁﬂéa%@d polt(polgaieyization d@g@emtdgob et hyl

(meth)acryl at l,met hyl _am,n and di et am no
eyl o st coRaEnPEe Qe nBRER oF el altiR o DB giouh Ao ﬁmﬁ?
unsat ur at ed mﬂymemahdn fore isoxygle or eamdont and/exblogtenonmimethlackylatelfomunber
of carbon atg,g%n ]Qﬁ%ﬂ% )if i o et hyI
(et h)acryl am pl% et (g(?nggno Esf]%{lﬁ macry g%ﬁg@éﬁét%ﬁ{ﬁw
li ke. oxypropylene monomethacry ate; compounds expressed by general orm a6

35 (13), (14) or (15); and the ]Jkelsused




5. As a vinyl nononer having an am no group, other than the above,

vi nyl pyridine (for exanple, 4-vinylpyridine) 2-vinylpyridine, etc.) can be
used. (iii) Cationic vinyl nononer (~ii-1§ Exanples of vinyl nononmer having
an ammoni o group (-NHs Y) include anmoni o group-containing ester of

nmonoet hyl eni ¢ unsaturated nono- or 10 di-carboxylic .acid [for exanple,
ammoni o al kyl (the nunber of carbon atons of 2 to 10) (neth)acryl ate
{ammoni o ethyl (xneth)acrylate <chloride, etc.} and the Iike]~ ammnio

gr oup- cont ai @ithg—=ahHd2HofO @df g€ty @bl LOunAat ukat ed nono- or di - carboxylic
and [for exanple, ammnio al kyl| (the nunber of carbo toms of 2 to 10)
(xnet h)acryl am de {ammoni o et h@ xnet@gacryl am de nethosulfate, etc.}
etc.] 15 and the like. Gi-2) h 6¥aMli nyl nonomer having a nono- or
di -al kyl amonio group (-NR lia" Y or -NR z'HY) include al kyl amroni o

gr oup- cont ai ni r gf,_npnoethyl eni ¢ unsaturated nono- or di-carboxylic
aced [fo exar%ﬁ%é,eéﬁte)_ngcgl |r( e nunber of carbon atons: 1 to 4) ammonio
al kyl (the nunber of carbon latons: 20 2 to 10) (xnet ﬁl)/ﬁcryl ate {net hyl
anmoni o ethyl (~neth)acryl atgya¢hl@rqdeppnd t-butyl anmonio et hyl
(~neth)acrylate nethosulfate, ett.}~ dialkyl (the number of carbon atons:
1 to 4) ammonio al kyl (the nunber of carbon atons: 2 to 10) (neth)acrylate
{di met hyl amoni o ethyl (meth)acrylate COchloride and nmethyl t-butyl ammonio
ethyl (~neth)acrylate bromde, etc.} et“c.]~ al kyl anmoni o 25

group-c ai ni ng am de of nonoet hyl eni c"unsat urated nono- or di-carboxylic
and [for exanplFe;=fiHéaHky? CahnGhl ¢ Fhy W CH e Huy®eYO® car bon at ons of 2
to 10) (neth)acxylam de methyl gmmonio ethyl (Xxneth)agiyl anide chloride
and butyl ammoni o et hyl (et h) aC:C%llalam denscs%r&fie, etc. ~~ and di al kyl
ammoni o al kyl (the nunber of ca n at ons: 80" 10) Gnet h) acryl am de

{di met hyl anmonio ethyl 30 (~neth)acrylam de chloride and nethyl propyl
anmoni o hyl (et ~yl ari . ! tc.] etc.
(1i1-3) anpl es o@@%rﬁ%’ P@(?%%@%y&ﬁé%}?e%éi %%?ll%ala(g% fog%%%k(g&m?eguap (- NR~a

Y) include thedrogenyatomponoar alkyhgrawy haviegr toleabpn apmstandK denetespi zed by
an al kyl at | ngyGggH amv,laﬁoamyltgqo&? haviRen RUSErbdPatofisa Wi may be

quat erni zati o enh 35 such as, for ex le"@fﬁ{t}ﬂé{f@cm oride,” dinet hyl
sulfuric aa. SRPSBEHERDY aHGATRAY M, AR alkAliA mE , SOURM) Ptas By arp|
trimethyl anstokian skblihe exrth etdthbEnagnatiene lchlim setc Yetrayhmdniiiny | OAnmoni o
et hyl ( t = j i

al At o oy or Lol GYARytehe gridp Biiel o 4 R MRS RER WL WSS o ety
benzi | anmmonmeretigor moxe (samay batheisaree poitlssentaged whenithg OAsamger t han
t hg gb&/e, : I\Hflﬂ'la;eﬂtpafe%rdﬁay beciloin orl maglﬁmmltxﬁjmﬂerchawoﬂm dﬂnates(rja cgl or isde
an me -2-vi.n i um c ride,.etcq.) jal so may .used,

Tl uo of et Heienf o B MRS Rrlop ST bl ki Be R RGN St
preferably lmetaltop aponopiuardndar dénotessan integexfeonabitg 583. 0 to 20. 0. Note
here th the HLB I i %]Hﬁ R&h ! L Davi s
(Dr. Ta?ef)hi Sﬁ Fuj '_Anﬁggﬁbfﬁeﬁ#ntroagjgh?g{n&%(g&&rfgﬁgﬂﬁg‘tél@gﬁﬁggﬁ%&é" 10
Copyright 1 gthbéﬁw @m"@#@m‘k‘?ﬁ@’l’?_ﬁ?ﬂ page 132.) There is no
limtation to vinyAnrraophs of @alkylrgroupwhatimaybe wabstituted hybd usiting htornonmer
(a 1) is for kS A L RV, : [ | east
one hydr ol ysfl}lgﬂlsdé )B( gﬁq{ {Glg%?&ﬁzﬁ&@\gg\éﬁwé%]hé*ﬁwaéeg ER&&%F}E@I, Qgﬁslllj%rts]ﬁlﬂ}é}gh%{%y
hydr ol ysi s, pentaflperopthyd eten be used. 15 Exanpl es of a hydrol ysis group

i ncl ude gp group (- ARlekéidple 6feh BGalkylinetgo@s ifthaltl Yeydtiolend, Gyp¥ebylerdeXOR)
for configuri n@ e t%r,, a ¢/an0 group) etc. te here that R denotes an
al kyl (et hyf@ 8’9&9\ ]ﬁﬂﬁ%'opy)) group having 1 to 3 carbon atoms, a vinyl

group, an al |§H) Anesgmalcofardipgnubngnenipaviad ashosptonei(salt) grome RQOM) ng a
group cont ai ﬁm}%gr i I L I gg,%nﬁg i .ofhavi ng 4
to 20 car bonﬂiacggir?g’q?{ge,use ’%@Eﬁfﬁ elgﬁ{oggé%%#%%u e ?tgffe:i'gm%l%] yogr i de
i taconi c aci eAthAR b3 to8) {meathlagrglate Hor exsmplei menophogphate of hydro |l es
of vi nyl35mnGngth)deeylaty) aad ghelikelc phdsphoiio diestdref hydwikyakyl ¢he number of

carbon atoms: 2 to 6) (meth)acrylate [for example, phenyl-2-acryloyloxyethyl

phosphate, and the like]; and (meth)acrylic acid alkyl (the number of carbon



25 exanple, lower alkyl (the nunber of carbon atons: 1 to 3) esters of
nonoet hyl eni ¢ unsaturated carboxylic and [for exanple, nethyl
(met h) acxyl ate and ethyl (xneth)acrylate,9etc.], ester of nonoethyl enic
unsaturated al cohol [for exanple, vinyl acetate, (neth)allyl acetate, etc.]
and the |ike. Exanples of vinyl nononer having a cyano group include a
nitrile 30 conpound containing a vinyl group having 3 to 6 carbon atons,
etc. [for exanple net h) acryl onitrile, 5-hexene nitrjle, and the like],
etc. Hydrol yapmsndio éep hosphonig agdilfoxexamyple; Prasrydpylourathy] phosphaenic agidi on,
after pol ynejZelike ]apd both. However, fromthe viewpoint of the nolecul ar
wei ght  of thgﬂﬁsul t ant. cross-1inked poI ymer, hydrolysis is preferably
carried out PIICRICYINYIFRPRAEE on. These vinyl nononers (al) and (a2) may
be used si ngl fii-0) Examplestof viatyl aronomelr havitigrabydroxylgroup -Oldrashaleyfor 12

Among t hgm e\QaPr#le 'B&?d%ﬁﬁ%ﬁc%%ﬁﬁ%@%@h‘ﬁ%&%nﬁ%é@t@ 15RAHIE nyfuﬁ%ﬂox ror &

preferabl’y anio era nonomner
havi ng a carexemple, )ﬁﬂ@} ol andlenﬁ wﬁpy @Mw})m@fﬁa ag up, a
group for C%Bhébthﬂ@&cﬁﬁisﬁﬁua&?i @ﬁm@h@ aﬁfd@smwfpwaphawﬂgz 66 vfaléncéé &?/I
ammoni o grou even morepref e a. Vi
(oot ot ouragre G saapin GRUST FRER hadilt A 20 BBER bioni shrefpodrp ey
pr e; er abl y (diglyodrine, pbntaeayﬂldlt@spb]w]k%lgdle(ﬁmmb)mofcﬂrgzn atomsa A do rbglycol
ref erah i
5n|t of a cr os%éﬂtcﬁy%gég% ?/Bn%‘?lbr“éfg to%ﬁ@}% H%sor(%lﬁ ylen t Hf#é(ﬂg
present i nvedtbep or@iam %@Cléf%ﬁﬁ!@ 3&3“’@%@8@9’2%@1 zed
(53) capabl oot mbﬁ?é g“ymﬂo“’“| ?2‘“‘#. e o
used, but i teblfxg( F ﬂlgP we@’in@?f‘ té)bié)?) OY SWN%B?%’# eFrgEho
(a3) incl udehydarexsflcgmm\ah@ emd;mayrhaﬂthemﬁetbomestmﬁedhy@m alkyl et(hy} eé]nyirrat ic
et %{ ﬁ;: %St”%ﬂi‘ﬁﬁyr Lk 12Yd ierofip h%gﬁgatﬁamﬁsbdr%\;&@ﬁban%wﬁ@gtelcﬁ%mrw Styrene
vi nyl napht haﬁaéﬂeatefifar%x é (Gt s o iﬁw@ﬁﬁ stidrhavng heerbet g ene-
EI ”} fil i phatdagbéi ht;olrmuf@tﬁasm’lanélthélhke]ng 2 to 20 carbon atons al kene I
e ene, pre € ene,
20 ott ane. 3081;2? ngg?e‘é 1% éir?o%ﬁ*%kﬁ"%a"?mg| %d. &%%*FBD%WQW
i sopr ene, deanrlugde;forexample (meth)agrylamad nynthen ofearbpayi ng 5
.t ﬁdégec agoﬁgnaﬁhgn tmmmwcgnaﬁuwﬁﬁéﬁaﬂiﬁalmmg %&ﬂhﬁﬁgg r{aéiﬂ.l?i@'lﬁﬂ?
ol yier i sani S Nisialhal RS sapesf o by B BT Br G LRI Nyonas)
[ cycl Iopen}]adINeﬂnen)et}iwl(:at;«:lz;ﬂan}maliet, ANedeen-, et hptrapgtbacrylamideravatihe 1ol thefl |bke]
etc. In the X%%QFY TR TR of bein
copol ynmeri zed 1°s _u lt(ﬂfelﬂhﬂﬁéréf'c&%ﬂo? EE 5 or ef e ﬂ&?@%ﬁ@m& hﬁassg m)?e
preferably OEWIde’rM%e Y P ?“&V 3@ Bt
25 andN, N- d1hydroxya]ky1 (the number of carbon atoms 1 to 8) (meth)acrylamide
[for example, N, N-dihydroxyethyl (meth)acrylamide, and the likel.
As a vinyl monomer having a group for configuring an amide, other than
the above, vinyl lactam having 5 to 10 carbon atoms (for example,
N-vinylpyrrolidone, and the like) etc. may be used.

30 (ii-3) Examples of vinyl monomer having an amino group (-NRy) include an
amino group-containing ester of monoethylenic unsaturated mono- or
di-carboxylic acid, for example, dialkyl (the number of carbon atoms: 1 to 8) amino
alkyl (the number of carbon atoms: 2 to 10) (meth)acrylate, dihydroxyalkyl (the
number of carbon atoms: 1 to 8) amino alkyl (the number of carbon atoms: 2 to 10)

35 ester, morpholino alkyl (the number of carbon atoms: 1 to 8) ester, etc. [for
example, dimethyl aminoethyl (meth)acrylate, diethyl amino (meth)acrylate,
morpholino ethyl (meth)acrylate, dimethyl amino ethyl fumarate, and dimethyl



30 preferably 0.1-1.5 mass% with respect to the total mass of the vinyl
nmononmer (al) and (a2). That is to say, in this case, the upper Iimt of the
content of (a3) is preferably 5 nass% nule preferably 3 mass%
particularly preferably 2 mass% and nost preferably 1.5 mass% Simlarly,
the lower imt is preferably 0.01 mass% nore preferably 0.05 nmass%
particularly preferably 0.08 mass% and 35 nost preferably 0.1 mass% The
crosslinking agent (b) includgs an internal crosslinking agent (b1) used

t oget her duramipgeshyhmalateteteh agfine group-eoptainingamidefmonoethylenic a2) and a

13 sulrfa(r:]e C&x@s'sat%{ﬁd%%d‘ﬁm%fgte&tdl(c‘a%ﬂoﬁyﬁ& aSid0R? kMNP, My oakkiyl &B@nﬂinﬂei‘];ﬁf ‘h

cr ossl i nhng é}gé St 2o Bl Bt gds ot L SR Reb e on: (b 1)
havi ng two em)mﬂhhnﬂ@rduethﬂrmmahﬂdngatb)apwlamde otzs| amhtig lkeagent
(bb2) haying at le e 18aCHI th the
wat er soI ubl e subs‘igil;s\l\%Vﬁﬁtg (#H&B{éter scﬁg&g#&ﬁé%%% Ot%r ae) aﬁ%/or t he
wat er sol ubl @nglpyzidin xgm,ﬁeaymmzrwpmm;m camhomsed (a2) and
havi tng(gll;)?)l) eﬁ%ﬁﬂ%ﬁoﬁc{\ﬂlﬁﬁhé‘n&ﬁ?ﬁt uE at edI group, as vver: as a cr o;sjsl | nki tn%
agen eas unc na ups capabl e rQACL ing W
the water sol 3’&@9%’%%16 B’é‘ﬁ‘f‘%‘) ﬁkﬁ@fmggf‘ W@P“%"ﬁ%ﬁéﬁae%“bﬁ%nm or
the water soambiohicgivsiprdontaihingestaraf atbnbythylariohysitaratbd momf o:m) n o rrer

2 h
oo 0, et ol sl 0 A g 0GRS 1B

-

agent (bb 1) 10} cxpits o al h{menacissechlondeqetes g cﬂafp e]’
bi |S(nFt E) acradnam:ﬂez o Fc@ﬁta‘inir@t ah&d@@fgwﬁoam;g cﬂ@éat(lfﬁibl Ahgoybet e of
olyo avi n on_at o an et nper

havi g 210 B8 by exawa Aaifion g T@Séﬁm‘e‘%@a‘)ﬂ?ﬁe@g taﬁwgeﬁ ¥e)

“include N, NOrfebly e(mtnngm@e’gh eth)acerlppide emetesvifate, etc.t etc.]

di (xnet h% ]ﬂ&pl y (poI yneri zation degree 2to 5) et hyl ene gl ycol

di - (~net %ﬂlacry ateE ne egcoI Zg (et h) acry f glycerin (di- or
tri-) acxyl at 4l %Om?# %‘F{lgét@onq or di Plj‘ly APRIHALO EEqUR | y |

;:yanillralte tL(—NRH Ydrsmm@&i@udéﬂ%czmwrm ¥rodpReftinidgdstaioft hr i t;)lh
rra e er _a cerl cr e
crossi 1 n dngmgagﬂﬁ e AR SRS ;ﬁ@ﬁ ﬁ%%@ﬁ!ﬁ%? b, monb ofifa o
reacting wit éthe numker of carbon btomss dise ¢ ammnm@allwh thensrmhmwécazbmlatomorrer
Uiyl rooey o 10 etaptylae IR | MR ROl e SLHAE A e
ot hyl eni ¢ un@aﬁ@féwre ﬁﬁwiﬁaﬂﬁ ’}Lﬁ%ﬁn%tba s SrLe Someesl
car bon atonscarhaniawmmlrtyl ammarmse atkyl ahumhqnmﬁcairbhnutmgsaﬂow@boxyl group
d h 4 f
examie o y‘éﬁ éfﬁ %ﬁgaﬁﬁﬁﬂéﬁﬁl Eﬁfﬁ dfl%%“a@ﬁwl o
hydr oxyet hyl t ﬁ;r%%ypsﬂw a%ka}%l gl @%ryn%nle and the
like. (id5) ublft,@nﬁaiﬂﬁ@ mﬂe@fﬁ@ﬁaéth@mﬁi’a uﬁb’t‘iﬁféﬂe@hoh@a&tdﬁdwbéxwﬂ@badnm

roups capabj.e of r act an sol ubl e tityent

\?vat eP sol Ebl WWD fﬁl'r‘r(%]]\évI mmgﬂ]&%m %?ru‘g% l?g%tto 89) Vi nyl
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These crosslinki xig agents may be used singly or in conbination of two or
nore kinds of crosslinking agents. Anong the crosslinking agents (b), from
t he vi ewpoi nt of absorption 15 anount of Ylhe wat er absorbing agent, etc.
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nore preferably poly(neth)allyl ether of polyol having 2 to 10 carbon
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(meth)acrylonitrile, 5-hexene nitrile, and the like], etc.

Hydrolysis may be carried out at any time of during polymerization, after
polymerization and both. However, from the viewpoint of the molecular weight of
the resultant cross-linked polymer, hydrolysis is preferably carried out after

35 polymerization.
These vinyl monomers (a1) and (a2) may be used singly or in combination

of two kinds or more if necessary.



The followng is an explanation of the second invention. As the

wat er - sol ubl e vinyl nmononer (al), a vinyl nononer (a2) that is forned into
t he wat er-sol ubl e vinyl nononer (a 1) by drolysis and an internal 25
cross)irlking agent (b 1), those nentioned above can be used and the
preferable ranges of themto be used are also the sane. The second

i nvention of the present invention is a water absorbing agent including the
above-nenti oned crosslinked polyner and satisfying at |east two of the

above-menti oned r eQuhdREBHS vﬁﬂy‘fnidhoﬁi& 18 ﬁféféﬂ@ﬁﬁ'&%terr%ﬁﬂﬂémoﬁéﬁlewaﬁb
w |l be described s ntlall First of a ement <1> will be
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and partjgcul a 0.3 nmass% bhas e mass of the water °
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preferably 04 1.8 4 ' r
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particle si zau@het[éthyMbemopgamb Uhltend Répdlutyede, bﬁﬂ:ln@ Reptbhe; ldisdhitylese,

f b 11 2] t | ar |
e 0k LR R St A oo P g s,
t he upper Ilhkeletf: the average particle size of-(d) is preferably 500 nm-

ore. prff ersf‘ml?()aa?i?:@cﬁlf@thQBMc‘rﬁHﬁ&ﬁéﬁ’h%ﬁé%%@@bﬁaﬂﬁn%ﬁm@“d most preferab' 4
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than tnhi o u ing is
ot 11 Kery ¢Sk bk ortiHkE 6h i Fatel BandD TRc Rk bR, BvitfidiatiBRE, 00
preferabl e tﬁ'éhy @ewk@rna%andﬁ %hk‘ﬂf?é‘i*l cal single particle (d) is

In the case where the other vinyl other monomer (a3) capable of being
copolymerized is used, the content of (a3) is preferably 0.01-5 mass%, more
preferably 0.05-3 mass%, particularly preferably 0.08-2 mass% and most

30 preferably 0.1-1.5 mass% with respect to the total mass of the vinyl monomer (al)
and (a2). That is to say, in this case, the upper limit of the content of (a3) is
preferably 5 mass%, more preferably 3 mass%, particularly preferably 2 mass%
and most preferably 1.5 mass%. Similarly, the lower limit is preferably 0.01
mass%, more preferably 0.05 mass%, particularly preferably 0.08 mass% and

35  most preferably 0.1 mass%.

The crosslinking agent (b) includes an internal crosslinking agent (b1)
used together during polymerization of the vinyl monomer (al) and/or (a2) and a




non-porous. In the case of non-porous water-insoluble spherical single
particles, 30 an excellent handling property (particles-fluidity of the
resul tant water absorbing agent, etc.) is3provided. Fromthe vi ewpoi nt of

i mproving the water perneation rate of gel, the specific surface area of
the water-insoluble spherical single particle (d) is preferably 20 to 400
n2l g~ nore preferably 30 to 350 n¥Z/ g~ and particularly 35 preferably 40 to
300 nRlg. That is to say, the u ger limt of the speafic surface area of
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BSI gren;ez Q?CI yl y%% Flgé)&r}% )%ek:: ﬁgbizf)l;g d(}%asﬂ)ﬁ %ﬁﬂg}%ﬁ%ﬁ leo The
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I I | th {i t h t ' Th
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mol ecul ar weunggatuxtted Ca@BPo $009en epoxy groupsing, hayog carbon@tonie, 35
pol yvinyl i deél’i‘d SﬂIgﬂ{ yldlfc uﬁé%ﬁiﬁb&%bﬂpoﬁ%}iﬁ% AWydraad stiif AndkRaviaBd to

bst I f
conat | Tt i ngb GHBER AIBH AL useds o XABINIES Heser SRbSles e Ssampi BSGH B ance (i)
i s pref &tabl @neth)ﬁcyﬂaw, éhmeﬂwlddnmth)aefyéamhieehydmdy@hwﬁmtwmﬂaimundg t he
wei ght - aver fecéthgf‘gﬂ?h%?lg Z;%@QIQeEE 130000 is particularly

pref erabl e. anl C e natural i norgﬁml ¢ substance and
synt heti c the crosslinking agent 3) having at least tw ctional groups capable

of reachng with the water soluble substituent of water-soluble vinyl monomer (al)
and/or water soluble substituent of vinyl monomer (a2), polyvalent alcohol,

35 polyglycidyl, polyamine, polyaziridine, polyisocyanate, and the like described in JP
58(1983)-180233A and JP 59-189103A (corresponding US patent No. 4666983)
can be used.




5 inorgani c substance. Exanples of the inorganic substance include oxide
such as silicon oxide, alum num oxide, iron oxide, titanium oxide,

magnesi um oxi de, and zirconi um oxi de, andi4 he |ike carbide such as silicon
carbide, alum num carbide, and the like and nitride such as titanium
nitride, and the like, etc. Furthernore, two or nore of these substances
may be conbi ned, and a conposite of two or nore 10 of substances (for
exanpl e, zeolite and talc, etc. be used. Anong these substances,
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oxi de is par% B}'cbﬁgmiﬁg&ﬂﬁtﬂtﬁer &R tﬁé‘Ekém%xa%ﬁE%PﬁHlfamﬁié doﬁﬁi&uﬁd' de is

annrphous SI SS70 aqueou tI0n of

S

wat er - i nsol dﬂfﬂ@ ﬁ%ﬂ?@%ﬂlﬁéﬂlﬁbﬁ éle miﬁla? friamey H}etﬁg eﬁette%w%m arly
Do broSenl S YA e B Ceih e AN SR gaot by The pH
Is prefe asz?k t*“BK %r?c)tr‘opé) (gﬁgb?@uée ?ﬁ@ﬂ@gﬁgﬁ?épga{;ﬁbﬁ 9
preferably 32bighydteaymethyl butanol-trisd3{rpewidingh propinated ﬂIIEMI BEin 10
ar i cular |y G2y e ‘*ai‘é’“mfe%g‘%ﬂaétﬂﬂe“méﬂ‘y“@‘ﬁfe?p "“%"d.l‘?mmf“élr'ra%n >
nor e preferébé 2é2) aﬁé)?@?ﬁ ﬂb%‘éef é"o‘lw dWEﬁlePﬁé‘r ﬁhﬁs?ﬁl' hi's
range, the strafé hamyzs of tl(ecb)roductapf NippolneSImkubbi Gnt Ltd)etc. coExamplesbf t he

t %
hore prater S @SWW‘S’“@MS § 2RI PG BB R ncut B 105575

mass % based disocyanateanddgh crossl | nked polymer. That is to say, the
upper limt of theﬂ@ésatcféy‘shﬁhn eh%xﬁﬁ%b@ﬁ@&léin Y0238 YomBRiafioR o tw6 8P| ¥

0.8 mass%- and rtjcul arl referable 6 mass% Simlarly, the |ower
limt is pre‘F‘QFGFal%Ws P ﬁﬂ%’ﬁ% preferably 0.2 nass% and particularly
preferably 0.4 nnsAﬂinng\hhe\cnobdnﬂmngag\ents(b)(ﬂbnnihewmﬂmisoﬁdbamrphbns | ower

Furt her i e, opABtyCiBE: nSH“F'ﬁ ApEiRt oo B od Bp FARE e Asfinking
liquid per ne%%’reltlﬂi raﬁ ?@%i@b@i‘é‘b’%wrdpo rerrthylenic ¢ e
nechani cal  siigR@idte®grdups, Motep reﬁiﬁb Iahdﬁoﬂpblmhaam eltd)

Next, <3 f t d h t
towi at 1 on (<o A0 BarRe ity 'ﬁ%%f@{?b%ar‘%fs”'w%sw SeriaE:
anal yzed by temfaaﬂyhntyaﬂmrqopemesﬁbnmldspaﬂylmhw gnd moshpr.dw I gr oup

and/ or &{yﬂ‘ﬂﬂto@ &Om an ester bond or an am de bond gener at ed
by 19 reac I ng surﬁ?ace

rqssl i nhng (b2) with a _crossli d
pol yner is pref eragwngﬁh%erors gavants Rlr a5 ﬁmsy fpge grosplindan gfaa‘mtﬁg%
preferably 5ﬁcom théi’ﬁwﬂdlhﬁﬁ ckf@tbsa@ubnwhcaﬁity)f theek gt RbyorBirgy ageas Setc.aiderDSt

ferably 2
Sur f ace- cr oSSR ?X%ﬁﬂh%@& £ HaPBL 108 ol ot ok iheliBBrobtt
crossl i nki ngc (rgfg)hngt %WRHIWOMQW%WG)@W#W@ewl nked
poly rrglr z?r t inh6met Gat 1y anf/eF of ﬁle%&t%&bd)l&bﬁcbubguﬁi%flt pbiidracel byﬂli'ytﬁoly's%s df's
0SsSI e o i. [ OVe e er oagl.n Sl n
\?\Athout | onef nﬁ]gmpp[%m\%ag’? %‘1%@%?5%@@}%@&?}& g’ro %“6'?”’?’?@ aéent
10 The net hoethilenegiaelidighygidyh ether andgi;d:eﬂn\dl@yudyil athet e peiriiculbdyce
lyzed b d out
fol l ows. <M #%?%@?ofmﬁéﬂtygﬂ PP @%“S‘%‘*QS%‘%“?% tbst g g’;ﬁl bances The
particle size of tHee é‘iﬂﬂﬁea f)’“@?ﬂt;#é p(\}{aégrq'algso gagent afphesi ng
si eves vgd h ﬁl%'éeﬁhiﬁvéﬂh&llﬂaﬁhhﬁblﬁ@éboth@@iﬂlgﬁofﬂi@dnﬁeh@al&ﬂé&hiﬂcﬂig%geﬁﬂ ynmer

i bugh ¢ o GLow iy AR TSR E7. rgfﬁﬁ”g‘ﬁ? R aronbliia R daey

car bony! gr owshiderhetlyof theiinternalowesslinking agenk (bild swikacesgpsshnkimngt he

crosslinked gy, surface was rreasured by usi ng Four| er transform

i nfrared spec omet er e BTl R- 8200 " rod S
Cor porati on) . Si i ww%éfttﬁ AR cRosslipBing agent b 455 riieabie

particl 5 ar @00k ashOanassfé nidre psefaruiﬂy 0.002 o A tni 88%], Shd@brmdlﬂaﬂygmfembbnt

val ue vas cap 6%@6 ?glm%&"ﬁwﬂﬁrﬁ%ﬁﬁ%@b %%tsaﬁ AR LA MDAl thBRorh & (25 4n 6

calculated b OW n
a2) as well as the ot er vinyl monomer (a3) used if necessary. That is to say, the

madzu



(S) _ ((100Ep2-(Ep)2) / 100 (100-1))1i2 (16) In the above-nentioned
formula, p denotes a absorbance neasured by an 25 infrared
spectrophotoneter. Wien at | east two of tlfe above-nentioned <1> to <3> are
satisfied, the water-retention anount (xlI) and the absorption anount under

| oadi ng (x2) and the liquid pernmeability under |oading (Y) of the water
absorbi ng agent tend to increase, and thus the absorbing performance of the
wat er absor bi ng agent 30 becomes excellent. On the other hand, anpbng <1> to
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| oadi ng (Y) mniwater@bmrphomammamdamhmb&&eeﬂmtnot satisfied, any of the
wat er-retention angpydmy, t B ESH hQ&Pj!s RefeXably and

Bdslia R EBEN

the liquid pe nder? sto e l.ower.ed. .The water
absor bi ng adk H’H&ﬁ% §’t°r?ﬁ gﬁ‘sgem%(h apﬂ\P@ﬁ'P‘?"ﬂﬁﬂXf 5 the
present i nvqrrbfe@ablya)rﬂ(lsetowmﬂme% vhjzh Pgxpesti toghé tlﬁabmassamftﬂle wixtyll yndcronver

e I AL 0 S e i T g

third i nventthesmgunt ob®d2Xénbe referabiy éiPS/séIlQmII@eﬁWf y Siomesss, (al)
ﬁggo\% pyl( ) gaﬁaﬂytﬂieferaﬁlyhct{ ﬁﬁem%ﬂm é&fkto\ené ﬁftal&?labgglbﬁh&t i

In Ccro I NKI n e
above- nent i dﬂ@%‘”ﬂé’f é’ﬁ# é“i/g’é%%g %%ﬁ? éfltﬁcﬁ?s@?%bl%gmﬂﬁﬁ@} %‘etl?\‘@?reof are

the same. THemitlis prefénablynd.00hssomopes pﬂfeuablyrﬁ'ﬁ miass?h, and pantiduhady f or

pr.oduci agent (including the above-nenti oned
crossli Eged agen%?lggﬁg ‘ggel n at, least two ste&s of the above-nentioned

steps of the fol | d¥heg thermennt of{b2bis net less thansthedowgelimite the\absemation The
steps <1> tChxﬁ&hlﬂﬁﬂder%(ﬂﬂéﬁdﬂdb%lbéﬁﬁ‘ﬂﬂéﬁmﬁirb%drﬁﬁiﬁi&@céé@wh@i‘e?‘ﬂlﬁs to a

I t t hgd I t. d | ect ed
P Fom the gr GRoRE ik [FSs b fenises PG P propipling Remisg Op ot BeeE °°' ©
pol yreri zat Imnotmssm,amddhe afatam repén tinpnamewst 16 alo} IJkQIHZQ bel ca@rednd

crossli gl ng agentA t )aHs ﬁ%ﬁﬁsﬁ%ﬁ%ﬂﬁfﬂmﬁﬁla@@ﬂ’?ﬁf@%@%@ﬁ] the
total mass af (aI react|on solvent, nore
pref erably Tbrtids iPreaignehthe preseat yePhen o 15 massos That

is to say, the uppBie ﬂo]lﬁwingqfs ahfegpl@layion of that dcomndimvertion.at i on i s
preferably 20 massgg o/IRf SePsGilBeARMN MiSadBES4L), a vinyl monomer (a2) that is
formed into the water-soluble vinyl monomer (al) by hydrolysis and an internal
25  crosslinking agent (b1), those mentioned above can be used and the preferable
ranges of them to be used are also the same.

The second invention of the present invention is a water absorbing agent
including the above-mentioned crosslinked polymer and satisfying at least two of
the above-mentioned requirements <1> to <3>.

30 The requirements.<1> to <3> will be described sequentially. First of a]l,'
the requirement <1> will be described.

The metal element (c1) is preferably at least one metal element selected
from the group consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and
Au; more preferably element: Fe, Co, Ni, Cu, Ru, Rh and Pd; particularly

35 preferably element: Fe, Co, Ni, Ru, Rh and Pd; and most preferably element: Co,
Ni, Ru, Ph and Pd.
Preferably, this metal element is present during the production of a



25 and particularly preferably 15 mass% based on the total mass of (al),
(a2), (a3), (b 1) and a reaction solvent. Simlarly, the lower Iimt is
preferably 1 x 10-4 nass% nore preferably 1 nmass% and particularly
preferably 5 mass% When the concentration is in this range, the absorption
“amount (x2) and the water-retention anount (xl) tends to becone excellent.
30 (ii) the polynerization tenperature is preferably in the range of (T5)C
(Tis O0to 60) nore preferably in the range of (T4)C (T is 0 to 60)~
particul arl wrpsshhkedbblymer t Mlere preferably, {tispreseint during the wdymeriratioreft

P11 0L B BT ot 0 e o o
vva{rgr-retentfir tﬁﬁﬁ‘ﬁmi’lef‘g y b&ﬁi’d“"@@’ G (gwggrscht %Hﬁ‘% (Y)

are i npr ovedneh@érddbeldwie phr ase "the polyrrerl zation terrper ature is in the
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then when T Gl@ﬂdnwf’/mmass% ancreppeferahly 0:00mppruta .6 maas% ﬁ@aﬂ&}ﬁmétsg%& i on

i's pref erab'ebocwds@%%g&mﬂaﬂ réf@f&%;glt tﬁ%%fgés%%@ﬁﬁ%%s%%@@ That
rLRRIR &0 A’

is to say, it nean t. 1.5 pref lzatl o a
carried out WA Iy arfigylar g’é’laﬁseﬁ% @i ng

tomthe s peqnfass%); anp edast pf&'efﬁbb( 0.5ippnt to 0.3 passteGab0E nidxat @t0.1 ﬁfa‘s‘s%bne

rret aI I | el 0h Rﬁ%)égfa%@f&}%%&%g]abgbgb goé%ng ﬁme}%%t%‘heﬁtﬁm ?honed

above The |ﬁ0@amdge¢mpex bm&qféh@mm@&of( e)) is preferablyal masstoarmioye pqufqmablry as
long as it 1§5in$adyd; adpdritiainly fﬂﬁfaﬂ’ﬁO aﬁnas%wmbseaoame%asglofﬁm @ﬁté‘re

nal oben ani oAPRORBEARRY o&ﬁﬁ%nresem gvehioh; Sl MpERer BRI pRctepdly)

[2] a corrpOL(hCIObppmamure\preflardbba&DOE)ppmelaadmlartusﬂaﬂypmfeﬁabhnﬂth@pgf oup
consi st iy I ]

con] ugat'2d conp%&hﬁg&ﬁﬁaf’%m%#ﬂ?%@%% iy Al ol Y $h8lebBorption,

| east one el amawet urderdeading isantitpbe greplisnbonsi sting of nitrogen, oxygen,
DEOSDEQrUS and Sullﬁélia<2i9©fﬁhélsle@(mmVéﬂﬁloﬂWﬂl&éﬂe@hﬁe&sed (é) a tertiary
phosphi ne conpoungyhavi n S S ORE.;an

nore car bon atomsci%hf’) 55&0?&%}01‘% Ee\"ﬁﬁogulll}letggaﬁ%lﬁ?fl s’r?(g}eep%}%cff’wogen
atons and 1 isprdférably ddo 50&anbmmorameferz(lﬂy 340200 nmrpmufndﬂaﬂyipaefarab@' ato

car bony lpoir OpPnéfe Xl ra@féagxykmﬁﬁid stbosagﬁlglé & thar bonyl
groups and3to4 or, on %tgq'ﬁ)ﬁg a_carb ag aving 1 to 4
or nore car b¥WEFREYP nH‘aFHEﬁpé‘E é’ BAY oxi e
haviing 1 to ﬁamulmryq)nge@ulﬁis %aﬁm%oémreﬁamblnygiﬂlrnmg Shmlwly e Foar2 to
20 or nore ¢ I ] oups
and 6 25 1o %ﬂ%p%f%é %HM%%%%B 9@1%@%# By e DI STl

et her bonds most pueferably Hidpgrmaabyt tﬁ#@ Bsoadmghepmle%w@und
havhnghlzest 0 ékc@{leﬁﬁéﬁl@erﬁ(&) Mot@és%rmaﬁmﬂls%\b?r Kiitor FipftRreefd) the abswp?&&)man
am de havi ng 0 e or ,cqnfi e 0 or
nore car bon %WBW%t &rlﬁ#ﬂg%@%gﬁ(ﬁ'&ﬁor%qﬁ ?’%@%&‘m%ﬁﬁﬁﬁﬂiﬂtﬁ‘w RS for
configuring Bmitxi de and 6 to 20 30 or rmre carbon atons and (11) others.

Exanpl es of (1) ”!&éégiéféﬁ%etﬂﬁf’&@\krﬂﬁer H@rYda!l‘ életﬁhlﬁc}.ér(df'ﬁre

phosphorus atons an or_ nore ca on at 0

tri met hyl phoR@HPeROUS: rinctheyrsmefdmyprrougvatery ISB ‘E)'ﬂ isigle particles,

t ri phenydgphogp bxdweﬁhlemﬂﬁ@fﬁxepemﬁ teaticles-Hdidity oﬂ%RB Besultant tWrgepdlaoing e
bi s(di phenyl p%}g ]ds) Ho phenyl ene 35 bi s(di met hyl phosphi ne),

ort ho- phenyl eheé ™ ? phosphlne) ort ho- phenyl ene

bi s( et hyl phenyl phoEmm ﬂ@wewmpémlp wingthe g pripery)eationiyate of gel, the

i gg: :Eg: gf%ﬂﬁﬂg%@ﬂm&ﬂf@a%@ﬁ@%a%ﬁhﬁlﬂ%ﬁheﬁ@r sBiblép %ﬁ&ﬁoﬁgn)e 22
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1,2-bis(dip
“dppnt') ,35L, Zpielfa(aﬂlyr’ﬂﬁl toy300m%phi egtrie tdhsayethe upper limit of the specific surface

ris(a éﬂ;ﬁiﬁ%oigigﬁﬁﬁ%?ﬁgﬁ&%om%%@‘e i &M%W@%Bﬁﬁﬁ%ﬁmﬁ?e’

osphi
et hyl ) phos phpreéer E&pthehbwer i ofiths ppq: surface area of the




tris(ethyl phenyl phosphi no et hyl phosphine, and the |ike. Exanples of (2)
anmmonia or amne having 1 to 4 or nore nitrogen atons and 1 to 44 or nore
carbon atons include: (2-1) am ne havingl@ne nitrogen atom (2-2) am ne
having two nitrogen atons, (2-3) am ne having three or nore nitrogen 10
atonms, and the |ike. Exanples of (2-1) am ne having one nitrogen atom

i ncl ude pyridine (hereinafter abbreviated as "py"), diethylam ne,
sallcylanlne am noet hanesel enol, 2-hydroxy- 6-met hyl pyri di ne,

2-di et hyl ani(dbisereferahly 26ine¥ s raorepaeferahly 3Rinefis; andinarbeulatlyreferably 40

2- am noet hanghe. (W‘}l@h%ﬂé@mﬁiﬂﬁgfﬁ@é ﬁté]ﬂilﬂ&b@ﬂﬁé:ﬂi]ﬂ%vuﬂ(ﬁarloadmgm

3-salicylid nm no- %%ﬁqﬁ rrol i done, 8-quinolinol,

salicyl al di mm} ¢ | i ke. Exanples of (2- 2) am ne havi ng

two ni trogen atonélhmhteifalefﬂ;d\emrmmbiesﬂnm&ﬂmgleqrarabler(d)ndsatoed as
"en' I am ne, N,

N-di 2at h)F/) %}ﬁpg%lghg %@%%H@%Eéﬁ%%&?@ W#?%]r‘?g% Pgﬁ‘lger%‘g%sal icylidene

ethyl ene di amacwe mthwwhnkgdmlymeam’ﬁee m@lt@e anaypke elsherameyrgeniey| ene

di am ne, 1; Zus@mcs oy ihoi‘garﬁb SEBRXARL hmﬁe hére tRat m@m@tﬂu@ﬁot(ﬂi@fe@amef ter

20r v 2 122 Rt ubi o s eie Tl et the R hcton

[ (2- am noet h‘jeb()mn mf(rhethl phepahetrosslifked- pmlymepmnomdinathennptal einolgh 5

N- 2[ 2- pet no- 1- propanol , tr 2- (et hyl am no) et hyl
am Le (ﬁm dg)z%qa‘!&)@%t%-mgl s‘g?fb?yl [ denIo trpl met hyI elnz[ di <(31m n Y , 6,) o]
6-trinet hyI theonganic substance, éf@ﬁg@PlCW SWCNSWW?ngPhyI et hyl ene
di am ne, }?ydi@d@ﬁbm (i Porganicd0Bstaiee éﬂrﬁ@turﬁbﬁ%ﬁn MHydrdgeh) adibtygefavi ng
three or m)r nlt en a.toHS i ncl ude 30 di et-mé/l Ce?ge trlélglﬂ trieth Iene
tetranm ne, VALEENE SHPsfancpomprising ixose X %'#1

di am ne, trlsqbﬁ’ea(mm Iay1klatlrehk¢eambé}1aed ne, di anmi nopyri d| ne, 1,

3-bis[b 2- d

4- d: ?n[et L?I( amp%(r)I Z@Lﬁ h E%Q Fllt%l pyr g neeOf %lgrgagugleloﬁn

di car bonei noEgamig 1 %tanﬁqwtb@ drxeagsemﬁ‘;n ah@mﬁﬁg d}qﬁég»alél?w eN N,
N, 35 N-tet rakgle partdavfideioryaic eﬁlb‘athﬁ(ﬂﬁ:odjeaﬁblﬁai dixing drydng w}mmthepr opane,

i o(2- benzig daggLy bIRRIN ) AELAC AL B 81 Bulcl \RUL LUHLTRY i Y ene,

di am ne I ne traaza ecane
11- t et r aazalemhpezatare, the meling Leznpetathqi exganis, substance & preferably 130

11-tetr gpza @o@tet%ﬁﬁ%m f&hﬁw 1%%*25@4@' gﬂ?é’c'lgﬁ)saytﬂ{eﬁﬁﬂféﬂh‘xh%ﬂ'ﬁh@yr' n,
tris (2-pyr 1 amne, § étk E?gé% of, (,3) the
conpound coﬂpsqm&{sn@e&ﬁ%mmﬁfr B >&P-H F‘?‘ije!?r rahdy 31'6‘31 ving 1
to 3 or nor eth@ads\b@Mntgspwférabhdla)%nefepmfaabbrmmmoms i ncl ude et hyl

chtetﬁt gnegfg@hﬂm sface ace &{Jh@lange %ﬂ?hgﬂfo%ﬁrbogﬁguges gsslbsfan%enw

3- but anedi orkaving thesweigh HY%H‘?QBE}O epulgroves! ‘10 Oryxﬂmj’ﬂ)%nedl one
1- pheny|251 é'th bﬁarlﬁil i10pflen§, podystyréne, Jrobyi- badylgrlehefémﬂ mlsrbmﬂadienle; &te.

1- ph | - h fl t tQ
Elex gf ?3)(; r oac e 8’%‘%@ S‘%’é’%f’ E‘HI ﬁ@ y F%Pﬂ&%‘%%g Bré‘?’ 86"5?%%%113& I
acetone, thd es aishbstance hadng tee Wﬂa,ghil avernge maedvdaweight of HI000itb o)

bi s(2- pent an 0, £k Bké&ﬁblé‘/b&%é@% p%nqnéﬂaa&yme pORFAATI &8t42b, ddlyvihiie
carboxylic a aving.l to 4 or no ar boxyl . grou and, 20 or  nore
ihe £ ter, ROLYSAFRO

carbon at ons® Qplagticpolyedt nate, cPO 35%;!398 nee ]gp(iy epPXKifithal i c
aci d, ni3pot i rlif) Taeicdganic sabstanee @m;dusm@mmencamuﬂdu&m substaydethdvingici d,

th | di d t hyl
ot hyl enedi ZWW?&%@?@%&’%"I}B il 10600 A 1800090, kBl Dxxet YD
et hyl enedi ar@dﬁaﬁﬁbnm&fepph’aaud@ theyrmepdagtic polyyrethanexeige di ani ne

LA a3
i itri i i oni

aci d, gl yangmo %—cﬁjé’? gl&l“?ta‘ﬁ@&?& ﬁ{?ﬁ&]ﬁ@%?’f?&nﬂ& ‘911'} o] ycylo gloyane

sal i cyI |35en@@wny|hdenemhﬂxmdh Hooresie;golysulfion amtisubdtandedi et hy!

di sel eno Caf&ﬁ cgp Oyﬁ%g@g]%hﬂagbﬁ]ﬁ%m éﬁ%&&oﬁh%e onéaaiﬁ}fgms& acid

and the |iKke. e e oxI ne havin or nore groups
(>C=N- 0H) deSE§ conflgurlng the oxime and 2 to 20 or nore carbon atons

i ncl ude: dinmethyl glyoxime, 3-(2-am no ethyl imno)-2-butanone oxine,
benzi |l met hyl gl yoxime) 2, 6-diacetyl pyridine dioxinme, 2-pyridyl

al doxi ne, 3- phenyl i m no-2-butanone oxine, salicyl aldehyde oxine, and the
| i ke. Exanples of (6) the phenol having 1 to 4 or nore hydroxyl groups and
6 to 30 30 or nore carbon atons include: catechol, 1, 2-benzenediol, 1,
3-bis [bis(2-pyridyl ethyl am nonethyl]phenol, 2, 6-bis[bis(2-pyridyl

et hyl ) am nonet hyl]-4-phenol, 1-nitroso-2-naphthol, and the Iike.




Exanples of (7) the ether having 1 to 8 or nore ether bonds (-0 ) and 4 to

30 or nore carbon atons include: tetrahydrofuran, 1, 4-dioxane,

tetrahydrofuran, 35 1, 4, 7, 10-tetraoxacygl otetradecane, 1, 4, 7, 10,

13- pent aoxacycl opent adecane, 1, 4, 7, 10, 13, 16-hexaoxycycl ooctadecane, 4,

7, 13, 1l6-tetraoxa-1, 10-di azacycl ooctadecane, 4, 7, 13, 18-tetraoxa-1,

10-di azabicyclo [8, 5, 5] icosane, 2, 24 3-benzo-1, 4, 7, 10,

13- pent aoxacycl opent ade- 2-cene, 4, 7, 13, 16, 21-pentaoxa-1,

ég di ?Zabl $YC| 0 [8A1150r|1gf53he§é bilieaRRs, theBEhthice ) i prdfEidble, iﬂgystﬁén% iske and
anples o ur. .C avi ng. or _nore ur a an

AT g R TN SRR MR- T

ethylthio 5 §0QR®to h?ﬂﬁ)Ooﬁmmt@nlarbmiemrablgl ycol and, ethylene thiourea,

phenyl di thio acet ogn@ggflic sth ﬁﬁh@e Fl%g%% tﬁ‘i%ﬂ%h a.m%sﬁgé ﬁémg}g{tﬁétm

di phenyl t hi ocar bazone,” di net - pent ane
7-t et r ame? hy MOIZABECEUbSIARER { mples of the JrirEanis st tanee m@udetopgde such as’

di t hi ocar bam;mcap;oﬂdetéluﬁﬁnﬁm,m@d@h@nromdenﬁtaaﬁﬁmm@nda biRim o6, and 4. 8,

l1-tetrathia ndecane Ex | es of ) ani de havj ng 1
to 3 or rmlreu @Sf#ﬁﬁhk?r?ar ﬁ%sgﬁ}n& ‘3?&8’25195 Ughnpm-carpide bgn
atoms i ncl udenddh@hhe,aandomtnde Smsmm amietdanambthel\hkel\letm mBukttermore,
formami de, hexaBRhidh of fHes & BhHRakA0 SRAAS ﬁeqlﬁafgﬂd ao&ﬂmita 'o?tv@&bzdm%?% de,

' th
\6/121I iozgrryié o gﬁ@£ﬁ@?ﬁeﬁe¥%ﬁgﬁﬁg@£@?f )Iflﬂiébﬁl-ué :Jlgl hmaw ng 1 to 3 or
nore groups of N-oAnieng thsé3ulmtahdss, Uno@anmrsuihseiramcemﬂmferablermudmxslmd@:
a-pi col i ne- g%&%%e and ﬁm&% b8 Opea‘?rﬁlr:]xﬁt%rlgg%éfei’é Hl%o%hg oggaiﬂefmg%éh' ke.

Exanpl es of rs I'nc
monoxi de, uré’&lco%a silicpp oxidex osopheny!l hedr oxyl am no aci d

hydr ogeg 20 and tpH dﬂ 1loana£s% aef@eo@s@@lmltumfﬁcb WarRHEub18 sEIsidad 8iRth
conpound, havi n or satuf a of _nore
car bon al’% P%%%%@ls \q&ta}?‘?ﬁfm qﬁ‘l‘ic{: rﬁ??f&%i g@%%ﬁ%ﬁ’ﬁﬂpf)ﬁ%%hﬂ%p’imm
5-cycl ooct ad partmlqmtélemam 1y keldresent staddy asd ‘Secmddiry alggrégatés cannot be
{ropol one, a&*"’fﬁ’%ﬂ%ﬁgﬁ? @{%%t@? R or bty B R Y om
the vi ewpoi nPaH‘FC Hﬁﬁf?r %tq‘q“’do‘i}}er}&’peEHFBF phibe pgf%‘ﬁ@w

i odi ne) ani omae% aalueonqosn]ntiommﬁmfemahsig 13, pbespleferablyclOearahparsicalarly

f er abh
Phospn; el cof il “2?2”3“’”’%9%”5’ ﬂigl%s?mﬂ%ﬁprgfg 2 pRRabE I SAN,
and terti aryPpriamlypref PHG&H&F}MW‘ZHP@E Hhesipbilitond @) isaptan; on

and a tertlatcyb@émp&lme corrpound are rmst preferabl e. The form of

coordi nati on of t nd I § not uI ar limte d may include
uni dentate | i ganda(bgﬁ ggg‘%} §'Yf’§tﬁr }I}S BLQIIP m%cj? gcﬁ(ﬁphl ne),

bi dent at e | i greferabéx@.dpb damads%s madre pir rﬁtblyﬁ&tod)aB makstoenel partiubariyne) ,

[“é'r tp'y??g?%g)e fé’ex@bﬁeﬁ Hl%f)] 226 a8 @?tﬁé@‘(ﬁm&ﬁa‘%‘; onngé? Brolsblefkad Bﬁh&de Thfat

non- el ect r ol ¥t%@ Sé&ﬁg?é‘;?pﬁ’éb"i“ﬁtgo ﬁge Co%nfe(%é}ltslp&fefr@ﬁ&}l iénaséé‘t’ FIHH'PC conpl ex
havi ng posi t prefexablc0 Bimasshémpd panticwdailp preforxbieo0.6misds. n Gimilaelyathiev e

el ectric chal@e, limitis preferably 0.1 mass%; more preferably 0.2 mass%; and particularly -

preferably 0.4 mass%. When the content of (d) is not less than this lower limit,
30 the liquid permeability under loading is more preferable. Furthermore, when the
content of (d) is less than this upper limit, the liquid permeability under loading is
more preferable and at the same time mechanical strength of the water absorbing
agent tends to be increased.
Next, <3> of the second invention will be described.
35 The standard deviation (S) of absorbance with respect to one crosslinked
polymer analyzed by infrared absorption spectrophotometry for a carboxyl group
and/or an amino group derived from an ester bond or an amide bond generated by



Preferabl e specific exanples of conplex (c) include the foll ow ng
conplexes. 5 (1) Wien the netallic elenent (cl) is a netallic elenent in

G oup 11 of the periodic table, the prefdBabl e exanples include:
[CQu(CH-(PPha)], [CQuzd (cod)2), [Ag(py)z]d, [Ag(py)~C) [Ag(py)~]d z,

[ Aud (PPh~], [Aud 3(PPhs)], [Au(dppe)]d, and the like. (2) Wen the
netallic elenent (cl) is a netallic elenent in the fourth period 10 G oup 8
to 10 of the periodic table, the preferable exanpl es i ncl ude:

[ Fed z( bpy) zkactimetblestivfagy elosslinkine azeny) @omtha@msbpke@pdmr(em dppe) z]

Fed 3(NO) (R F
{Fg( CO§Z()~( @@}éﬂ% ﬂs% %EF%JEe'fe EE,Q(%&R eﬂ;ﬁe % &Lh .
[ CoCl (PPhs)iﬁi‘P ¢ra lg(sab |m05[t®5@febﬂalx?e|r ess.

[ Co(H) (CO) ( PPh3) s]Whé;S thd\itaadas) déviatidrhisin thibirBnge i bifaes-apsditking of

[N 2Gi 7 Li!}@f%?"s&ﬁ%f 3 i S #&ﬁgﬁﬁﬁ %ﬂt@%‘{%w ey,

[ Ni O z( NH~( Poifac poy{rmrp
rotal 116 6l coe @%“39%82%@?%““%' ooy %%“%ﬂ??ﬂt *’%‘?@fég%hg“ezot &
to 10 of thegl%’gjif:‘?(j'ﬂi EvithavipweRDE She THI0n APt HenE fater absorbit

[ RhzC z( cod)aBent.[ RhC ( CO) ( PPhs) 2)) [RhCI(PPh s], (R hd (O~(PPh~sl,

(ric () o R e @%ﬁ‘?@%@"? %@%%prh ),

[ Rud z( PPhs)asqalyZ[eman gbsprption qresirephgiomelry is rred

% SS(B H% ZN l(_|~ 1] ( %F{Egt%ﬁh fm{]:; fﬁ%zdﬁ%aﬁ &Bﬁ&f&gibdfg;g) ‘][S; 12)
r s C
Pdzd ﬁg‘@ ?’g%{%’i &5 I&ﬂ‘g‘@g ustefl by using,
% Pdél z fl( ii/lC ?%@Z\)ﬁﬁhﬁ]h 105l to(RPhs) nesh legeriings Ritd-the, créRlinleéhpilyimer i
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anion and a tertiary phosphine compound are most preferable.

The form of coordination of the ligand (c2) is not particularly limited and
may include unidentate ligand (examples of such ligand include
triphenylphosphine), bidentate ligand (examples of such ligand include ethylene

35 diamine), multidentate (3-6 dentate) ligand (examples of such ligand include
terpyridine), and combination thereof.
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30 (ii) When the water-insoluble spherical single particle (d) mixed after
polymerization, (i-i) (d) is added to the water-containing water absorbing agent
and mixed to be treated to form into a mixture. In this case, since the
water-insoluble spherical single particle (d) is mixed in a state of containing water,
thereafter, when the water-containing crosslinked polymer is dried, a part of the

35  water-insoluble spherical single particle (d) enters the crosslionked polymer, thus
further improving gel water permeation speed.  Furthermore, (i-2) after the
water-containing crosslinked polymer is dried, the water-insoluble spherical single




30 absorbers, absorbing articles excellent in the absorbing perfornmance can
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30 including: mixing a solution containing the surface crosslinking agent (b2) and

solvent with crosslinked polymer and subjecting it to heating reaction, can be

e o

employed.
When the crosslinked polymer is crosslinked on the surface with the
surface crosslinking agnet (d2), a method of forming an ester bond or an amide
35 bond, and making the standard deviation (S) of the absorbance analyzed by
infrared absorption spectrophotometry of a carbonyl group or an amino group
derived from an ester bond or an amide bond be 15 or less with respect to one
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the crosslinking polymer. Furthermore, the using ratio of organic solvent to

water (organic solvent : water) can be varied arbitrarily based on the total mass of

35 the water and organic solvent. For example the ratio is preferably 9: 1, more
preferably 7 : 3, particularly preferably 5 :5, and the most preferably 3:7. When
the ratio is in this range, the permeability of the surface crosslnking agent (b2)
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30 As a method for controlling polymerization, an adiabatic polymerization
method, a temperature control polymerization method, an isothermal
polymerization method, and the like can be used.

When the suspension polymerization method or the reversed-phase
suspension polymerization method is employed for the polymerization method,

35  polymerization is carried out in the presence of a conventionally known dispersing
agent, protective colloid, a surface active agent or a mixture of two or more of these
materials if necessary. Furthermore, when the reversed-phase suspension




25 were stirred at high speed (by using "High-speed stirring turbulizer”
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et hyl ene glycol diglycidyl ether (mass ratio of water | methanol = 70 | 30)
to be m xed. The m xture was allowed to stand at 140C for 30 mnutes to be
crosslinked by the heating. Furthernore, 30 one part of "KLEBOSOL 30CAL25"
(~ 1) produced by Cdariant Japan Corp. (30% aqueous di spersion sol ution,
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wer e add¥d adgthloro methylphenyl ketone 1-bromo-1-methylethylcarboxylic acid,

1-bromo-1-methylethylcarboxylic acid alkyl ester having alkyl group
consisting of 1 to 8 carbon atoms (for example, methyl
1-bromo-1-methylethylcarboxylate, ethyl 1-bromo-1-methylethyl
carboxylate, octyl 1-bromo-1-methylethyl carboxylate, and lauryl
35 1-bromo-1-methylethyl carboxylate) and the like.
Among them, () azo type initiator, (ii) peroxide type initiator, and (iii)
redox type initiator are preferable. It is more preferable to use both (i) azo type




43 m xed for initializing the polynerization. The pol ynerization was
carried out at a tenperature of 80 ~ 2C for about 5 hours so as to obtain a
hydr ogel pol ynmer. This hydrogel polynmer Wds chopped and kneaded in an

i nternal m xer by adding 109.1 parts of 30% aqueous sol ution of sodium
hydroxide so as to obtain a 5 hydrogel (A 4) in which 72 nol % of carboxyl
group was neutralized. Furthernore, this hydrogel (A-4) was dried in a

t hr ough- f f ow band ty(g&)drl er under the conditiogns of a tenperature of 140C
and a wind spéedonan m@@dem@tonmgath@dwah resios dypeatigigr.ver i zed by

] St 60 10 30t A oAl yOR sk Bin Dt tﬁm‘sﬁeg% PRGN
250" ~u mesh Gpamoropraiable G057 € mlsell s paete e pesfoeshle 400,

usi ng "H gh- tsme}aﬂlass%rbaseg ohtthb tibtak pyass ¢fthedim mmmdhwéazmnddam@m@

\r/]\/zl;?g(ra/r mce)I hanoPA m XI n s%%%fi’nlé %Qn \(‘?1 Eﬂ?ﬁs%s% ﬁ@éljl’]%gll%g?p{é &Rer 1 (mass

rati o of wat memummu&tow e ueprd 1§?1’%r§¥ wsg”/?,m@erpy ahly O nozzl e
to be m xed. mﬁm Bh&fpuﬁ@mﬂ&!ly phdfordil;y 0.8 rﬁé@%i &nﬂl‘éﬂ? thelowér limitsfehe t 0 be

crosslinked t he he I ng.  Fur.thern one part of
(~ 1) was ad"b‘éﬂ rgzﬁ'lng r].mgla‘y@rttgﬁe g}%ﬁ’lﬁ’ rQWﬂI%/ » W% ned.
The parti cl @mfa'ablgh(hﬂﬂ’ﬂm%s%andphmwaﬂyiarefexﬂﬂyaﬂﬂﬁmass%t he absorbance by
20 infrgned absor mﬁé ci"@stshﬂlir’e

r espect alltbo t he waltofg%é)a Bor |§%B§R%%{E§%Bé§%gﬁ In ({)]I? Hfte arrpl e 5>

A surf ace- cresignprisedd absor bi ng agent (5) was obtained by the sane net hod
as in Exanple 1 emahbchmsfdryﬁltg@&féwétescdxﬁeﬁaaﬁ@r@fyu&ﬁprem&werwz%

parti ol e of 7Rea ko pe kil PO 5%%’5%2@?@?38%9%@%%53@@%% caff,
i nfrared absthepnosspreforaly QMBtmm%ba%d@néham@SDﬁﬂl&@g @spect
to the wat eryaf Berd@Bint i$in ﬁﬁ@ra%ig@maﬁd]m achi‘&fSHh (B 30 A

AGhOL
.Sﬁ”Ei‘SﬁpfreOZp@ﬁea&dm%%&rw%@?aﬁgoe g aten ey %?%33) a%@ oty o
hydr ogen per oxi de, Netehepathat the mﬂa%mmmaacuembtmne@by palbtaacingmheer sul f at e
Absor bance ymaan #farhRbRE s he BHbiBthetb el ™ itle 4 LB fibd b
resul ts wi t hby espgen mﬁarddewmgwtab‘smebﬁswgn&gm ﬁ?«ﬁO@ reduct by Tabl e 1.
<Exanpl 07> KE4Y Co.: 120+5°C, 30 minutes, atmospheric humidity before heating: 50+
10%RH, lamp specification 100V, 40W).
Examples of the drying method include usual methods, for example, a
method using a heat air flow of the temperature of 80°C to 230°C, a thin film
drying method by using the drum dryer that was heated at 100°C to 230°C, a
25  (heating) reduced drying method, a freeze drying method and a drying method
using infrared ray, and the like.
Furthermore, the crosslinked polymer after drying can be pulverized.
When the crosslinked polymer is pulverized, mass-average particle size is
preferably 100 to 800 um, more preferably 200 to 500 um, and particularly
30 preferably 300 to 400 um. Thatis to say, the upper limit of the mass-average
particle size is preferably 800 um, more preferably 500 um, and particularly
preferably 400 ym. Similarly, the lower limit of the mass-average particle size is
preferably 100 pum, more preferably 200 um, and particularly preferably 300 um.
When the mass-average particle size is in this range, the handling property
35 (powder fluidity of water absorbing agent particle, etc.) after being pulverized
becomes further excellent.
The mass-average particle size is calculated as follows. The particle size




A surface cross-linked absorbing agent (7) was obtai ned by the sane net hod
as in Exanple 4 except that 0.5 parts of pentaerythritol triallyl ether was
used instead of 0.4 parts of pentaerythriddl triallyl ether 375 parts of
dei oni zed water was used instead of 241 parts of deionized water and 1.0
parts of 2 5 aqueous solution of 2,2'-azobi sam di nopropane di hydrochl ori de
was used instead of 0.8 parts of 2% aqueous sol ution of

2, 2' -azobi sam di nopropane di hydrochl oride. The particle size di strl butl on,
the standar dligavhuitonsef ghe erp & pplymears pre pletted oaa logarathse pesh
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produced by ari nt Japan Cor / aq i Sper.sion solu on
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parts o b aque solytien of s m Xi a a nmxture
sol ution of 45 pa?r@ aj; ecgmf&% r%\%l t%gwg %ﬁ]@ aqsﬂ bén%onl cal
beaker underverfumangedn iRreferablmrthpygontent ofa!artldnghmnmth%arm&@somfyl
agent . 0 D5k AR brRakE 3hadhdiuIant bith 2eibedt BARCUATbERIAS, ERRE et or
agent, and OP bﬁfﬁ@%ﬁeﬂ to p%‘%&% %8&36 ‘éﬁ%%?ﬁgb&%’é‘?ﬂo’éi‘ﬁ?és s a
pol yneri zat i mass%iok leas avithespectdd élik totalyearticles.ol ved. Then, the contents
contained in the in
t he above-nenti onggﬂ‘% gﬁwﬁg@@%ﬁ}rﬁghgﬁg& q%t&%@%&? tgﬁgép I?érg%ql

di spersi ng. When theplovemertionedirgasy arerageractigiesis \mne 35
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mai nt ai ned at OZCand ol yneri z 0 arrledo t|r for 2
hours. The ¢ i@%&) Eiie ot Dol Toftflind g

cxossl i nked mad&npoj@slmeaﬂﬁ@ptﬂmmmgltﬂ@hm tte. gt loe useds di sper sed in
cycl ohexane. Then ﬁ@@b%ﬁf@aﬁiﬁ&éﬁz‘édyﬁ%rﬁt%@&hst cﬂwi‘tﬂ% élé\?éﬁﬁé&gsaﬁc‘g/tﬁﬂ to

dewat er the crossli so t I sture cont
t her eof beca 17238 38RSHARL wi t h cycl ohexane in the flask. The stirring
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crossl i nked artl cul eri al s were obt ﬁ s of the 10
b o ned ot BpTOR DroBREs tan AuficaRom fyk Sanes gy i ARG theie RS oo
stirringQ ur pessikiktyof tipe crosslinkied polyswdrapsartidlies fadling™off) : nunber of revol ution
2000 rpm while adfhag, P&@H@f omle%gte%hg&bglﬁaa;%ﬁ% YA R A it N9

sol ution of et hyI ene f?s cirdy
met hanol = g) Ags’a, mwee—nnewﬁra ly2de 10pnass h@@ﬂl@m@ﬂB@Ym xed. The

m xture was Mﬁﬁlﬁ@u@nﬁs%rﬁ@ﬁﬁm@ﬁedpaht&ﬂﬂ@ Wk emméih En and

Furt her nore, 51mlar I Exa thereby a

wat er absor b ? Cevég V@B‘fda m%% I’iﬁe ﬁt&ﬁpﬁ%t@ré rlf; Pon, the

st andar 3 evtlmtupper &ﬂmlt habyeatebemmtentsys preferably 12 mass%, more preferably 10
mass%, and particularly preferably 8 mass%. Similarly, the lower limit of the

water content is preferably 1 mass%, more preferably 2 mass%, and particularly

u-l




i nfrared absorption spectrophotonetxy and eval uation results with respect
to the water absorbing agent (3) are shown in Table 1. 20 <Exanple 10> An
absor bi ng agent (10) was obtained by the3dane nethod as in Exanple 4 except
that instead of the mass ratio of water / nmethanol = 70 / 30 as a sol vent
conposition at the tine of surface crosslink, the mass ratio of 98 / 2 was
enpl oyed. The particle size distribution, the standard devi ation of the

absorbance by 25 infrared ahsorptjion spectrophotopetry and eval uation
resul ts w t Preiesplyd masshe %@whwwrmon@négsew%@ngwmﬁl@m? Tabl e

1. <Exanpl e wdtar-Ahscrbi@l ddenfisadiffitult(td bp destzoydd didwdhe shédkearfbit®s i/od as
in Exanple 1 _exce t ha iljg pol yneri zation was carried out at a
terrperaturelm‘prg Yra hours instead of being polynerized at a

tenperature of 80fN@ehere thatthe watatnontratis notondy detevmined liyuthieatryinghe
st andar dsdevdpal Log cﬂ%bé Q@u@@ﬂ%?&lf&ea éd%fcﬁrﬁsr Eﬂkﬁ'x%%%;?%h(?ﬁ water a(}ding

s
spect rophot ométry_and eval uation resultsS with resp e wate

absor bi ng agdeR- ( %rgﬁmwatﬂrm@cﬂn@w@%@mﬁwwow#m%
aglent (12) vefer@hyinl ig@@dgebz(lmmraemm@ﬁeﬂchmﬁﬁmnb'f B elé%nﬁém@ﬁf g %t hat the
pol ymeri zati on,was.catri ed, out at,. egperature o ~ or ours

i nstead of 68?%“@'35’8?" r@?g&%ﬂeﬁhﬁg%ﬁg‘%ure of 80f2C for. 5 hours. The
46 particle size eivater apsorhing agentrafahe presentimvention, addiivessenibence by
i nured ggsor E ﬂﬂ%ﬁé’ﬁ%ﬂ@fo& dRRtheMA 4FRiritRB pbRRtrizatidh b tHespect to
t he wat grb aba'[ch()ire _:inéﬂg%%nt E%Z ar eé(’shown I'n Tal:])fl e }l) <Conpar ative Exanpl e
1> 5 A conpdfeispee gj&n BEEISEYYagent (1') was obtained by the sane

met hod as in ExanpAstht aebditbss, surBice active agents (anionic surface active agents,

dichlorotris(trinphen i [ e | gl e size
di stributi onlgot“t lﬁ)gﬂ:s %ggg%eﬁﬁ_%%&%w% geb%%&gé%%gtst?& ra‘l ar{’?@ét&rlgﬁé
absor pti on sﬁb‘é’fﬁ%@ﬁh‘fﬂm)yampéoagﬂdﬁ fomeicade, pnBbagteralageptst to the
conpar atjsve M#ididaRsatRivitlet3d86ibet, b doldrfy SRt ldvorihgRikent! dedddrizer and
<Conpar ative Example 2> A?gl%ipar | vvat%rg ab(ior I n agent &33 was

obt ai ned by RRMSHREOYFNA s} A8 D8 US§e pit WG Oneé or two ore more

di chl or ot ri suftthé pb@reyhphtieped majarizldmaybeaused. not used and i nstead of the
mass rati o of wat hanal 1= b 11 t the
time of surface c?f)rgfsqugﬁ%,ex né'ler?aogghér%ltﬁg%&zﬁpa@%&?%ga% er?% &i}legg The
particle sizage8#Stribution, the standard deviation of the absorbance by

infr ﬁr egpabsor pt i aixaRples bigtmla@h@dmb_ & sirfadechceiva bpait iﬁﬁuﬂ@%ﬂiér?aitf)ﬂlcﬁcbllié ggdect
CCompar ar | v Fiob 308 babas Al L RFRlerl Dl RS s GRyHiRtdn.
obt ai ned by ddgeetﬁhm/ 109) hasntybethes sodiumxanetaite, molypryethylenedpolymerzationf t L he
Lane of surfEe Ao IPP’EE‘ s @W@Eﬁ-”%ﬁ@%ﬁﬂ? offer e
parl acl e si z%itg?%‘f”ilg G?g e H’ég’g‘ilﬁ% sufa fpofﬂ?éy éﬁ“ﬁance by
i nf r ar e@5abspolyinerizasipe degrepixdt tort80) sodind lawail salfate polgsiyetlslend h r espect
to the compagafl i WRbS dedRE U1 ¥ 100R % hatclamid ButfiFatd) pii Bk thiylenid

(polymerization degree =1 to 100) coconut oil fatty acid monoethanol amide

sodium sulfate], alkyl (or alkyl phenyl) sulfonic acid salt having 8 to 24 carbon

atoms [sodium dodecylbenzene sulfonate, etc.], alkyl (ether) phosphate ester salt

30 having 8 to 300 carbon atoms [lauryl sodium phosphate, polyoxyethylene
(polymerization degree =1 to 100) lauryl ether sodium phosphate, etc.], fatty acid
salt having 8 to 24 carbon atoms [sodium laurate, triethanolamine laurate, etc.],

(®)

)

acylated amino acid salt [coconut oil fatty acid methyl taurine sodium, coconut oil
fatty acid sarcosine sodium, coconut oil fatty acid saocosine triethanolamine,

35 N-coconut oil fatty acid acyl-L- triethanolamine glutamate, N-coconut oil fatty acid
acyl-L-sodium glutamate, lauroylmethyl-B-alanine sodium, etc.] and others
[polyoxyethylene (polymerization degree=1 to 100) lauroyl ethanol amide
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| aced ofFieE BP Wape ) pleid K £56ht al |
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g was_appl i odcf0ad BE: 16y LG Bicald HARE LT d dofbidl: diqadl A

Then, 80 ml I'¢ial”urine oure I'n the

cylindrical amigde, ldrype urioaaddiethanet amid %@tcdnnolwmﬂcalene theimymbariofe was
poured. Si m by atokis: 2108l ?ﬁyﬁﬁkﬁéﬂo@d&é‘l‘bé éw&w@) aﬂf(yle(ﬂié infibéd ofiebihitm Was

pour ed. The erlo ti.ne ird
col ored 30 a#PMs glt%%z)tﬂl}eﬁ‘él

th
sl b S mention frees <20] Boi
urine wed abphmt;édtlrtcy emhpdymaﬂkyleneétﬂemmbwftarbenmttym‘s HetooBs| i ndri cal
tube vas MeasyredaRtol B6rbs ¥ (aG0)IEE ITRL: AfnBA: GRSAIR! dBRsSPRRSHUNder

| oadi ng. amino ether, alkyl (the number of carbon atoms: 8 to 24) dialkyl (the number of
carbon atoms: 1 to 6) amine oxide [lauryl dimethylamine oxide, etc.], polydimethyl
siloxane polyoxyethylene adduct and polyoxy ethylene-polyoxypropylene block
35 polymer (weight-average molecular weight= 150 to 10000), and th like. Note
here that in the above, “...(mono/di) ester” means “...monoester” or “...diester”.
Furthermore, examples of the cationic surface active agent include:



<Di ffusion area under | oading> After neasuring the absorption speed under

| oadi ng of a di sposable 35 diaper, by using the disposable diaper, the area
of the absorbed synthetic urine horizonta@8y spread was nmeasured and
defined as the diffusion area. < Surface dryness > 49 After neasuring the
di ~' usson area under | oading, by using the disposable diaper, the dry
feeling of the diaper surface was judged by finger toughing of 10 panelists
with the bel ownentioned four éiéferi . The qyerage of the 1Q panelists was
det er ni ned aARATHRIDARCAMRONIWE salfylsteary ylammepiupy ghlpyide,tiphepyl eel i ng

Oftﬁry fee:jiﬂiﬂn@&l?rhxﬁﬁbhﬁina' t@hlbe;aJ diyRh trwh 'fiiheﬂiﬁlﬁkmrlxdfﬁ&lh_ idg%r]gﬂe,tf@ﬂi.ng state
Wi poor dr eel i ng, or,. st at,;e_w t hou ee <Sur.face, gryness
val ue by SDI\%‘J%'& a?ﬂ%”@%ﬁ‘&é%ﬂ@&”&%’?’@e%@%%ﬁ“ﬂ%ﬁgﬂ é’}/‘ asur ed
in the 10 f cddhing salt [diesbEcdimimobthyli siearyl ansivinctsher ddameryDamneskydvbasur enent
Equi pnentz) t paq%% L. The detector of the SDVE
tester vv?s pﬁ(}:@%e’g%&a su #?ééﬁﬁéﬁ?@%@ggkﬁ. sposabl e di aper (the
di sposabl e di aper hadheraasresermeanles of the anaphalytiq syrface iactive agentingladeingd
? Ihl ove fl ht odsbe%aﬂxe&ﬁ)ér bltnﬁhblgg%éﬁitﬁbét Qazirvefagenfls Rbéontg o) ¥a ﬁﬂg&im\d@ﬂnlté))?yl 55

en, e det.ector; of. t he st er,.wa aced on a dry di sabl e di aper
(i Shosan! e ST AinsoAEATUHE, 10 RpRbR Mnfadhl BARERR 7o' 1605
dryness. Thu alkyh&-catborst mrethyld¥-hydeoxgeitg] irowlaeeliniam betaineckhuayl . Next, a
metal | i [ ')g’%gf | ; aftid qlé,t]r' i1 Betdise CENt er
of a di g{%s b drb |apg?iet€di.ﬁ%’gémogpuredeeg}§ﬂ 0, %‘%o a?%“??}"?%ﬂﬁ?- ne was 20
pour ed. Im%@?%omlt%&%ﬂﬁgﬁor#ﬁeetﬁiwoé tyge fgyho %Rd t he
SDVE det ect odctiveaigent [sodinappiaaty] winitoprbsiodatepetsdahd the liker in the center
neasurement vas. st aanaes BpenEREHY ERERe, DRAARL Birserly e oy
dryness val weeitysorhie aghdehydsoacetie agitlonettyl naphthoquineng; efe.c and steridiser by
m xing 130 PajchsisthldrhmfindUs hifofrhSdha?atc, anditheiReOf the water absorbing

1 12 bt aj in. 1 ' ' b

Q9 ng an &i bl endERATIEES 6L BB FEHUE o8 ERBPIsa e RERBASTA e AERENE s
per unit aré€ale of about 400 g/ n2, and pressed with the pressure of 5 30

Kg/or2 for 30 seconda b APhANL AN e PinkTk) o kb he Bl BaEHl €5 13 to

24. The obtained_ absorber. was, cut in rectahgu ape o cmx 36
cm and on t%dongasalt ehlorherading glyoenatepdad thglikéice of each of the absor ber

h ?\r/nl'z ng hthe r eCL andikshples efntinad it i?élﬁﬁé,tibf\@caﬁfﬂ@,rlﬁnﬂ@@ﬂilﬂlehgl @pk: 15.5
2 Cher ror o idEanch 88 65 [Rbeltel b ORGP Sitraphenyd.
di sposabl e diapeEmatelsl,fihesavediol-tis [3:63;5-di-thutylrd-hy dpatyphiehyl) prapiomatelyoven
fabric (basig é(\ﬁc?ﬁ?r(&g%i-@-b Mﬁ%xﬁllﬁe?&ljpfb&}i&ﬂ%e,%[ ont surface) and thus
a di sposabl e5- l-%ﬁﬁ%ylﬁyd%&?y%e%%ﬁ? phosphonate-diethyl ester, etc.; amine type
25 antioxidant such as n-butyl amine, triethyl amine, diethyl aminomethyl -
methacrylate, etc., and the like.
Examples of ultraviolet absorber include, for example, benzotriazole type
ultraviolet absorber such as 2-(5-methyl-2-hydroxyphenyl) benzotriazole, 2-(3,
5-di-t-butyl-2—hydroxyphenyl) benzotriazole,
30 2-(3,5-di-t-butyl-2-hydroxyphenyl)-5- chloro-benzotriazole, 2-(3,
5-di-t-amyl-2-hydroxyphenyl) benzotriazole; triazine type ultraviolet absorber
such as 2-(4, 6-diphenyl-1, 3, 5-triazine-2-yl)-5- [(hexyl) oxy]-phenol, etc.;
benzophenone type ultraviolet absorber such as
2-hydroxy-4-n-octyloxybenzophenone, and the like; oxalic acid anilide type
35 ultraviolet absorber such as 2-ethoxy-2’-ethyl oxalic acid bisanilide, and the like.
Examples of coloring agent include, for example, an inorganic pigment

such as titanium oxide, ferrite, etc.; an organic pigment such as azolake type,



50 Eval uations of these disposable diapers in terns of absorption anount
under | oadi ng, absorption speed under |oading, diffusion area under

| oadi ng, surface dryness, and surface drydiess val ue by SDVE are shown in
Table 2. <Exanple 25> 5 After formng a layer of 50 parts of fluff pulp)
100 parts of the water absorbing agent (2) obtained in Exanple 2 was evenly
spread, and a |l ayer of 50 parts of ffuff pulp further was superinposed

t hereon to have_ a_ sandw ch structure,  and pressed with a pressure of 5

Kg/ cn for 3eenzimidazelong typg, phhalecyaning type, ebeslyes ach asyuigrostne WBSor ber was

cut into a ragilinegyberetcsaadaheliké4 cm x 36 cm and on 10 the upper surface
and t he | ower surf ce q h of the recta | ar _shaped, absor

absor bi ng papers ( ﬁ%?lgfe\ﬁé’?gﬂ‘t’omi%a@néf% @%g iR q‘p“ﬁ%ﬁ gg"}f ut”‘hat of
t he absor ber asvauekpahiesd], tEpentiaeod; etc.; pm@leuhpeﬂumemebtasmuholomtml
comer ci Iy a | aced on a rear side and a
pol yet hyla'jene ?%ér]th P:{i/ﬂgﬁopﬁé rl c§ §sigd§ Bﬁati]i@ﬁkfnmgsg @ﬁ@ HI aced. on the
front 15 surface, Hxymplegofde 05"66%5’61/‘\@% 04 5% ?ﬂi%%t axomorht i ons of
these di spos@felsdegirapets in terns of absorption anount under | oadi ng,
absorption speed LN ffusio | oadin sur

dryness, and surf z@gg‘a‘P k%g’g 8r%%£f‘id}ibr8§§ gﬁr@qﬁdﬁﬁgﬁr ?’f?%g%

<Conpar at i velcethaloss basemnataral fibescotton samdust: stragh eto)raad dhersi g.lrasgpemo parts
gg e; It gf 1211 y;w(glnﬂu%gﬁbﬁpbh&eﬁﬁr%m@ﬁ 0%, a&%ﬂgﬁéﬁ’@aﬂ&t a&%%lahng by
using an air %ﬁ%@% ) {}é‘?}@rﬁﬁﬁ gﬁ’qllé%m@ng@y?%e%%‘gfﬁg@ B&Q @r@&p

alt;;)u_t 400 g/ nRclzadcalpeds &townd pulp fporedey) rgeomidﬁﬂﬁ@iy@@lﬁmi pﬂﬁesseemr)ds to

obt ai n conp

Exanpl es. Th%}?e%% ;ﬁgﬁ%@@ﬂﬁ%éﬁmé%daﬁ b3 r@hétgiuj& g’é\%i%ggﬁghape%e@ cm X
36 cm and oefcorremighranial puinaecyeled puie fonpmsmplemechanigally dupkesr on he
rectanguimr &heREd ntR&e4l cEPapEnade Qpﬂﬂbsaﬁ@ﬁb%y&ed@agﬁp%r? ulfd tHak idavi ng

t he sanme size t.h of . t he abs ced t he

rect angul ar g’i‘?ﬁ%%‘&%s‘lﬁokﬁ?or ﬁﬂ‘i é}apggﬁg‘f{@?‘ﬁ% sheet used for a

comercially avai | Bilea suinhpddﬂiyleeam)adﬂemlpﬁte adaing hmoadt diffeas dmrndmgje and a

pol yet hyl en t he
ORGP WS S oS ol B

front surface, I Sho er was of

t hese di spos%&ﬁf’é’ féliea?é'é‘?@tllﬁplé‘eé@i@b YO¥ %B)s Perﬁ%RﬂY 10340 19,
absor ptigy SaResusEp refar&mtyaoortoamasmderhétqa% a8 tSusper! ace

> Absor ber pé‘ler%fh@ﬁ% 33 gai S% i Frtirall 0. 8o8e. {3k DRty fo masih, 120! ©
di aper Absor pandparivalady mamxablyo&maﬁ@%/ sBiildody the fower lipetis nraféeably 107
mass%, further preferably 105 mass%; and particularly preferably 1074 mass%.
In this range, antimicrobial activity etc. can be provided without lowering the
25  absorbing performance of the water absorbing agent.

The water absorbing agent of the present invention is significantly
excellent in the balance in the water-retention amount (x1), absorption amount
under loading (x2) and water permeation speed under loading (Y). When the
water absorbing agent of the present invention is applied to various kinds of

30 absorbers, absorbing articles excellent in the absorbing performance can be
obtained.

?

For example, a method for applying the water absorbing agent to the
absorber includes, applying water absorbing agent and fibrous material.
Examples of the method include: (1) a method of dispersing particles of the

35  water-absorbing agent to between layers of fibrous materials made of pulp, etc.
disposed in a layered structure; (2) a method of mixing a fibrous material
including pulp, thermal melting fibers, etc. and particles of the water absorbing
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Conpar ati ve Exanp | aI Lcahility ter absorb ng agent
of the pr esé%ﬁenF’rﬂiﬁ@?Bm eeW?'@E? 501' g agept esgfsor bi ng

agent of thm@emy)ttog'ethwmrthe ﬁbﬁxisrrﬁmlml bit ¢@wb befioré Watdreabsalptivae i n the
wat er - r et ent é&r%%ﬁmﬁ?%béfgb?&g&%ﬂé on performance 10 under | oadi ng

and the wat eY perrrea i'on “spee ogel, as well as the dryness feeling
after absorption iKbeousmatesipls, whichhave been canventionsllyised frabsoibent used

hot oty Do aides tof Bt &I: %”E‘?gf:‘g‘or‘ﬂ’;bfc“&ﬁ “ﬁﬁ@%%ﬁé%“lﬁi‘?&')@*%tﬁg‘?de"?ﬁ?? P °
whi ch aﬁsorb@avma%%ﬁl@s (,Etéqe:gﬁ TEaR %@qu)rpggiﬂaﬁadtrp BT or e,
t he water abauiﬂlamodgrﬁIMmamodﬂdmﬂmalmﬂpmpmlbbemabpxdpn be used suitably
for absor berineafihlehn Shfnibggel &P R Pyiliagg Al aBole Lt ng

a

performance 1 n I'S”t0 he ‘case where the

absor bi ng arRﬂr@F\ééﬂa’rlumtﬂda Euréb@rmnm@xmﬁfgﬁ ue makemds includein a user
sits dowp oraddifién fPtMe abobenfdihiionbd bffhnddEbidlus atetiRE ifaledshly, ARyAfRed are

ot e ! o B Tt ks ERUE o e ey B gL P
| eakage, et ctheabeverntenitioked fuffpude cricatton pulp, etc.  Examples of the synthetic

fiber include polyolefin fiber (for example, polyethylene fiber, polypropylene fiber,

etc.), polyester fiber (for example, polyethylene terephthalate fiber, etc.),

15 polyolefin-polyester conjugated fiber, polyamide fiber, polyacrylonitrile fiber, and
the like.

The length and thickness of the fibrous material are not particularly
limited. In general, the length is suitably 1 to 200 mm and the fineness is
suitably 1 to 100 denir (0.11 to 110 detex).

20 The shape is not particularly limited as long as it has a fibrous shape.
Examples of the shape of the fiber include web, thin cylinder, cut split yarn, staple,
filament, and the like.

The adding amount of the water absorbing agent of the present invention
with respect to the absorber can be altered depending upon the kinds or size of the

25  absorbers, targeted absorbing performance. However, the amount is preferably
30 to 95 mass%, furthermore 40 to 94 mass%, and particularly preferably 50 to 95
mass% based on the total mass of the water absorbing agent and fibrous material.
When the amount is in this range, the absorbing performance of the obtained
absorbers can be apt to be more excellent.

30 Since the water absorbing agent of the present invention can provide a
dry feeling even if it absorbs absorbed liquid (body fluid such as sweat, urine, and
blood, etc. as well as water such as seawater, underground water, and muddy
water, etc.), when the water absorbing agent is applied to hygienic products such
as disposable diapers, sanitary napkin, etc., not only excellent absorbing

35 performance but also an excellent property in preventing absorbed liquid from
returning easily under pressure can be observed.

Therefore, by using the water absorbing agent of the present invention, it



The nethod for producing an absorbing agent of the present invention can
easily provide the above-nenti oned water absorbing agent of the present

i nvention. Furthernore, the absorbent art3%les of the present invention can
be 10 preferably used in hygienic materials such as di sposabl e di aper,

sani tary napkins, paper towels, pads incontinence pads, under pads for

surgi cal operations, etc.), pet sheets (pet urlne absorptlon sheet), and
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. (iii) the polynerization is carried out in the presence of a conplex (c)
formed of at | east one netal elenent (cl) selected fromthe group
consisting of Fe, Co, Ni, Cu, zZn, Ru, Rh40Pd, Ag, Cd, Gs, Ir, Pt and Au;
and a ligand (c2) including an anion and/or a neutral nolecule, <2> a step
of m xing water-insoluble spherical single particles (d) having an average
particle size of 1 ~,mto 500 ~m and a specific surface area of 20 to 400

n2/g with the rossl i d_.poly <3> step of surface-crosslinking a
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10' 0 10' 0  absorbing agent (1) was obtamed

100524107 O () UL ADPGA Khdblls BRI O blitan )
Ss1096& () - lindmeed ybs_omt;msmgctwphptw@;yg@evaluahon results with respect to the

I ny10%5& ()wgfe]e(&?@&‘biﬂ ég’e%# i Thle10965& () - 1096& () - S10%& () - S
517 X6PE: yy! t % #10%&/ ()- Iy #109%& () -, &10%6& () -

| f 0" 10%B5S5&™ %(X& ()-&T5678: uj _@y!t09s10%&’ ()- 105 105
105L9: 10%& () 'yE&B7 paftsiobhagli¢ reid, B15%aR's 0f N,N'-methylene bisacrylamide, 241

ié%&( § 2 @] %W&}]%A& %g}ﬁ'\é‘n(w D(H%%%% &cﬂoﬁo&ﬁ%ﬁ%eﬁ}lp@@hﬁ?% & ()-@
109648 () - 4f | sberrun wereplaged ke egctionppaimer and the oonterisgvere-
10 maintained at 3°C while stnmng and mixing.

After introducing nitrogen into the contents so as to make the dissolved
oxygen content 1 ppm or less, 0.3 parts of 1% aqueous solution of hydrogen
peroxide, 0.8 parts of 0.2% aqueous solution of ascorbic acid, and 0.8 parts of 2%
aqueous solution of 2,2"-azobisamidinopropane dihydrochloride were added and

15  mixed for initializing the polymerization. A hydrogel polymer was obtained after
the polymerization at the temperature of 80 + 2°C for about 5 hours.

This hydrogel polymer was chopped and kneaded in an internal mixer by
adding 109.1 parts of 30% aqueous solution of sodium hydroxide so as to obtain a
hydrogel (A-2) in which 72 mol% of carboxyl group was neutralized.

20 This hydrogel polymer (A-2) was dried in a through-flow band type drier
under the conditions of a temperature of 140°C and a wind speed of 2.0 m/sec.

The obtained dry polymer was pulverized by using a commercially
available juicer mixer and the particle size was adjusted to 30 to 60-mesh particle
size by using sieves with 590 um and 250 um mesh openings, 100 parts of which

25  were stirred at high speed (by using “High-speed stirring turbulizer” (product of
Hosokawa Micron Co.): number of revolution; 2000 rpm) while adding by spraying
2 parts of 10% water/methanol mixing solution of ethylene glycol diglycidyl ether
(mass ratio of water / methanol = 70 / 30) to be mixed. The mixture was allowed
to stand at 140°C for 30 minutes to be crosslinked by the heating. Furthermore,

30 one part of “KLEBOSOL 30CALZ25” (B1) produced by Clariant Japan Corp. (30%
aqueous dispersion solution, pH=3.5, average particle diameter=25 nm, specific
surface area=120 m2/g, solid contents= 30%) that is a colloidal aqueous solution of
spherical silicon oxide was added, and thereby the water absorbing agent (2) was
obtained.

35 The particle size distribution, the standard deviation of the absorbance by
infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (2) are shown in Table 1.
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This obtained (A-3) was chopped by using an internal mixer and then

dried in a through-flow band type drier under the conditions of a temperature of
15 135°C and a wind speed of 2.0 m/sec.

This obtained dry product was pulverized in a commercially available
juicer mixer and the particle size was adjusted to 30 to 60-mesh particle size by
using sieves with 590 um and 250 um mesh openings, 100 parts of which were
stirred at high speed (by using “High-speed stirring turbulizer” (product by

20 Hosokawa Micron Co.): number of revolution; 2000 rpm) while adding by spraying
2 parts of 10% water/methanol mixing solution of ethylene glycol diglycidyl ether
(mass ratio of water / methanol = 70 / 30) by using a two-fluid type spray nozzle to
be mixed. The mixture was heated to be crosslinked at 140°C for 30 minutes.
Furthermore, similar to Example 2, 1 part of (B1) was added, and thereby a water

25  absorbing agent (3) was obtained.

The particle size distribution, the standard deviation of the absorbance by
infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (3) are shown in Table 1.
<Example 4>

30 81.7 parts of acrylic acid, 0.4 parts of pentaerythritol triallyl ether 241
parts of deionized water, and 0.001 parts of dichlorotris(triphenylphosphine)
ruthenium were placed in a glass reaction container and the contents were
maintained at 3°C while stirring and mixing.

After introducing nitrogen into the contents so as to make the dissolved

35  oxygen content 1 ppm or less, 0.3 parts of 1% aqueous solution of hydrogen
peroxide, 0.8 parts of 0.2% aqueous solution of ascorbic acid, and 0.8 parts of 2%
aqueous solution of 2,2"-azobisamidinopropane dihydrochloride were added and
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20 infrared absorptlon spectrophotometry and evaluation results with respect to the
water absorbing agent (4) are shown in Table 1.
<Example 5>

A surface-crosslinked absorbing agent (5) was obtained by the same

method as in Example 1 except that instead of 0.15 parts of N,N-methylene
25  bisacrylamide, 0.17 parts of ethylene glycol diglycidyl ether was used.

The particle size distribution, the standard deviation of the absorbance by
infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (5) are shown in Table 1.
<Example 6>

30 A surface-crosslinked absorbing agent (6) was obtained by the same
method as in Example 2 except that instead of 0.3 parts of 1% aqueous solution of
hydrogen peroxide, 0.3 parts of 1% aqueous solution of potassium persulfate was
used.

The particle size distribution, the standard deviation of the absorbance by

35 infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (6) are shown in Table 1.
<Example 7>
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20 <Example 9>

121.2 parts of cyclohexane was placed in a four-necked round-bottom flask
equipped with a stirrer, a reflux condenser, a thermometer and an introduction
tube for nitrogen gas, followed by adding 0.9 parts of sorbitan monostearate so as
to be dissolved. Thereafter, a nitrogen gas flow was provided so as to purge

25  dissolved oxygen. Separately, 70.0 parts of 25% aqueous solution of sodium
hydroxide was added in a mixture solution of 45 parts of acrylic acid and 6.4 parts
of water in a conical beaker under cooling on ice, thereby neutralizing 70 mol% of
caroboxyl group. Then, 0.033 parts of N,N"methylene bisacrylamide as a
crosslinking agent, 0.0546 parts of sodium hypophosphite as a aqueous chain

30 transfer agent, and 0.031 parts of 2,2"-azobisamidinopropane dihydrochloride as a
polymerization initiator were added to be dissolved.

Then, the contents contained in the conical beaker were added into the
contents contained in the above-mentioned four-necked round bottom flask while
stirring and dispersing. The temperature inside the flask was increased while

35  bubbling nitrogen gas in an oil bath, the internal temperature thereof was
maintained at 60+2°C and polymerization was carried out while stirring for 2
hours. The contents after two hours had a slurry state in which a crosslinked
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ethylene glycol diglycidyl ether (mass ratio of water / methanol = 70 / 30) by using
a two-fluid type spray nozzle to be mixed. The mixture was heated to be
15  crosslinked at 140°C for 30 minutes. Furthermore, similar to Example 2, 1 part
of (B1) was added, and thereby a water absorbing agent (9) was obtained.
The particle size distribution, the standard deviation of the absorbance by
infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (3) are shown in Table 1.
20 <Example 10> _
An absorbing agent (10) was obtained by the same method as in Example

4 except that instead of the mass ratio of water / methanol =70/ 30 as a solvent
composition at the time of surface crosslink, the mass ratio of 98 / 2 was employed.
The particle size distribution, the standard deviation of the absorbance by
25  infrared absorption spectrophotometry and evaluation results with respect to the
water absorbing agent (10) are shown in Table 1.
<Example 11>
An absorbing agent (11) was obtained by the same method as in Example
1 except that the polymerization was carried out at a temperature of 55+2°C for 8
30  hoursinstead of being polymerized at a temperature of 80+2°C for 5 hours. The
particle size distribution, the standard deviation of the absorbance by infrared
absorption spectrophotometry and evaluation results with respect to the water
absorbing agent (11) are shown in Table 1.
<Example 12>
35 An absorbing agent (12) was obtained by the same method as in Example
2 except that the polymerization was carried out at a temperature of 55 + 2°C for 8
hours instead of being polymerized at a temperature of 80+2°C for 5 hours. The
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method as in Example 2 except that dichlorotris(triphenylphosphine)ruthenium
was not used; and instead of the mass ratio of water / methanol =70/30 as a
solvent composition at the time of surface crosslink, the mass ratio of 98 / 2 was
15 employed. The particle size distribution, the standard deviation of the:
absorbance by infrared absorption spectrophotometry and evaluation results with
respect to the comparative water absorbing agent (2') are shown in Table 1.
<Comparative Example 3>
A comparative water absorbing agent (3) was obtained by the same
20 method as in Example 1 except that instead of the mass ratio of water / methanol
=170/ 30 as a solvent composition at the time of surface crosslink, the mass ratio of
98 /2 was employed. The particle size distribution, the standard deviation of
the absorbance by infrared absorption spectrophotometry and evaluation results
with respect to the comparative water absorbing agent (3) are shown in Table 1.
25
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under
loading
x2)
C0)
Liquid 2 [7 [9 20 [2 |7 |20 [18 [18 |17 [2 [7 |1 |18 [1
permeation
speed
4]
(ml/min)
P(%): particle size

Ab: water absorbing agent
I: 710 pm or more

5 II: 710-500 um

ITI: 500-298 pum

IV: 298-149 pm

V: less than 149 pym

10 <Evaluation of disposable diaper>
Absorbers were produced by using the water-absorbing agents (1) to (12)
of the present invention and comparative absorbing agents (') to (3). Disposable
diaper produced by the below-mentioned method was examined for the absorption
amount under loading, absorbing speed under loading, diffusion area under
15 loading, surface dryness, and surface dryness value by SDME. Hereinafter, %
means mass% unless otherwise specified. The evaluation results are shown in
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<Absorption rate under loading>
An instrument including an acrylic plate (140 mm X 360 mm, and 0.5 Kg
20  in mass) having a cylindrical tube (3 cm in inside diameter, and 20 cm in length)
placed in a central portion thereof and provided with a hole having the same inner
diameter as that of the cylindrical tube in the central portion was prepared. The
acrylic plate was placed on a diaper (140 mm X 360 mm), which was placed
horizontally, with the face that does not have a cylindrical tube downward. Load
25  of 20 Kg was applied to the acrylic plate uniformly (total loading: 20.5 Kg). Then,
80 ml of artificial urine (colored with blue ink) was poured in the cylindrical tube,
and 10 minutes later, a second 80 ml artificial urine was poured. Similarly, 10 -
minutes latex, a third 80 ml of artificial urine was poured.
The period of time (second) from the time at which the third colored
30 artificial urine was poured to the time the third artificial urine was absorbed by a
disposable diaper so as to empty the cylindrical tube was measured and the time
was defined as an absorption speed under loading.
<Diffusion area under loading>
After measuring the absorption speed under loading of a disposable
35  diaper, by using the disposable diaper, the area of the absorbed synthetic urine
horizontally spread was measured and defined as the diffusion area.
< Surface dryness >
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dryness value by the SDME.
25 <Examples 13 to 24>
A mixture obtained by mixing 100 parts of fluff pulp and 100 parts of one
of the water absorbing agents (1) to (12) obtained in Examples 1 to 12 of the
present invention by using an air blender was evenly piled so as to have the basic
weight (mass per unit area) of about 400 g/m2, and pressed with the pressure of 5
30 Kglcm? for 30 seconds to obtain absorbers (B1) to (B12) of Examples 13 to 24.
The obtained absorber was cut into a rectangular shape of 14 cm x 36 cm, and on
the upper surface and the lower surface of each of the absorber having the
rectangular shape, water absorbing papers (basic weight: 15.5 g/m2) having the
same size as that of the absorber were placed. Furthermore, a polyethylene
35 sheet used for a commercially available disposable diaper was placed on a rear

side and a polyethylene non-woven fabric (basic weight: 20.0 g/m?) was placed on
the front surface, and thus a disposable diaper was produced.
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easily provide the above-mentioned water absorbing agent of the present
invention.
Furthermore, the absorbent articles of the preéent invention can be
10  preferably used in hygienic materials such as disposable diaper, sanitary napkins,
paper towels, pads (incontinence pads, under pads for surgical operations, etc.),
pet sheets (pet urine absorption sheet), and the like, and can provide absorbent
articles capable of exhibiting high absorbing performance in any states.
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mass of the crosslinked polymer; and
<3> surface crosslinking is carried out with a surface
crosslinking agent (b2), and the standard deviation (S) of the
absorbance analyzed by infrared absorption spectrophotometry of a
carbonyl group or an amino group derived from an ester bond or an
amide bond is 15 or less with respect to one particle of the crosslinked
polymer.
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and/or a vinyl monomer (a2) that is formed into the water-soluble vinyl
monomer (al) by hydrolysis and an internal crosslinking agent (b1) as
an essential constituting unit, wherein at least two steps of the
following polymerization steps <1> to <3> are included:
<1> a step of polymerization of a crosslinked polymer, including
at least one condition selected from the group consisting of (i) to (iii):
(i) the polymerization concentrations of (al), (a2), other vinyl
monomer (a3) capable of co-polymerization and (b1l) are 1x10™ mass%
to 20 mass% based on the total mass of (al), (a2), (a3), (bl) and a
reaction solvent;
(ii) the polymerization temperature is in the range of (Tt5)°C
wherein T is O to 60; and
(iii) the polymerization is carried out in the presence of a
complex (c) formed of at least one metal element (c1) selected from the
group consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and
Au; and a ligand (c2) including an anion and/or a neutral molecule,
<2> a step of mixing water-insoluble spherical single particles (d)
having an average particle size of 1 um to 500 pm and a specific surface
area of 20 to 400 m?/g with the crosslinked polymer; and
<3> a step of surface-crosslinking a crosslinked polymer by a
method in which surface crosslinking is carried out with a surface
crosslinking agent (b2) to
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form an ester bond or an amide bond, and the standard deviation (S) of
the absorbance analyzed by infrared absorption spectrophotometry of a
carbonyl group or an amino group derived from the ester bond or the
amide bond is made to be 15 or less with respect to one particle of the
crosslinked polymer.

8. The production method according to claim 7, wherein the step
<3> of surface-crosslinking is included and the method for making the
standard deviation (S) be 15 or less is any of the following methods (i) to
(1i1);

(i) a method of continuously spraying the surface-cross linking
agent (b2) to a crosslinking polymer particles;

(ii) a method for continuously spraying a solution, an emulsified
liquid, or a dispersing liquid including the surface-crosslinking agent
(b2);

(iii) a method of allowing a crosslinking polymer particles to flow
in a fluidized bed and adding the surface-crosslinking agent (b2) or a
solution, an emulsified liquid, or a dispersing liquid thereof.

9. An absorber comprising the water-absorbing agent according to
any one of claims 1 to 4, 5 and 6 and fibrous materials.

10. An absorbent article comprising the absorber according to claim
9.



