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{57) Abstract: Absorbents comprising an water-absorbable resin and water-insoluble nonporous spherical monoparticles having
@ an average diameter of 1 to 50 nm; a process for preducing these absorbent by mixing the spherical monoparticles, which have
&) been solubilized in water, with dry powdery particles of the water-absorbable resin; absorbable constructs composed of the above
&> absorbent with a matrix wherein the amount of the absorbent ranges from 30 1o 95% by weight based on the absorbable construct;
¢ and absorbable articles provided with the absorbable construct, g liquid-permeable sheet and an air-permeable back sheet These
&> absorbents, absorbable constructs and absorbable articles are excellent in the diffusion/absorption speed and absorption amount of a
O liquid within the resin even in case of absorbing a liguid containing water-insoluble or hardly water-soluble matters such as menstrual
blood or feces.
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bl ood or feces. 25 Novenber 2004 ABSORBENTS AND PROCESS FOR PRODUCI NG THE
SAME, ABSORBABLE CONSTRUCTS AND ABSCORBABLE ARTI CLES TECHI\H5 0'\7 Fl Eké% The
present invention. relates to absorbents and a process for I SHI A8°4 he
same, absorbabl e constructs and absorbable articles. Mre specifically, the
present invention relates to absorbents and a process for producing the
same, absorbable constructs and absorbable articles, all of which. have an
excel l ent diffusion/absorption speed and an absorption anount of the

| i qui d absorbed within an absorbable resin even in case the liquid to be
absor bed cont aPFSORBENTSANDUPRECESS FOR ARODHCING THIbSAMEBL t er s such as
menstrual bl ood or feces. BACKGROUND ART Up to now, various nethods have
been propBSEIRBABLEGONSTRIUCES ANDABPORBARDE ARBICMES er - absor babl e -
resins which are used as absorbents for a paper diaper and the |like, sone
of them as descri bed bel ow are based on a concept of increasing the area
contacting with a liquid to be absorbed by broadening the surface area of
t he wat eTEGERNIXbFE&EYPsi ns. a. A nethod of rendering a water-absorbable
resin porous by adding a lowboiling point volatile solvent to a

pol yneri zat i onThe©bissbritintchtida roRed th BbidiBeTB AR 8 Gioddsd for .;l%aﬁéi_ﬁg g the

wat er - absor babl e, resin, and vaporizing the volatile solvent wth

pol yrer i saatd, absdibable cdaRARES smd Hs6abRoRtibRat | Mbréapé’cﬁ%ﬁgg, e @%86&8712
(1984)); b. A nmethod of forming a foamtype resin by blendi'ng a carboxyl
gr oup- coRvehtiiME1atkeieisaRarRHRl Lorb8sk To dﬁlgﬁg'tﬂé’ %arﬂé,éﬁb?bfb%ﬂfca' ni ng

polyolefin resin with a crossli nk_i ng agent an yrolyti oam ng agent,
and t hercon@atts and RBsdFbA1E aRidkd, Bil of which have an excellent

diffusioﬁ/z;bsorpgion spéed and an abs_:orption amount of the liquid absorbed within
an absorbable resin even in case the liquid to be absorbed contains Water—insolubl'e'
or hardly water-soluble matters such as menstrual blood or feces.
BACKGROUNb ART |

Up to now, various methods have been proposed for improving the

absorption speed of water-absorbable resins which are used as absorbents for a paper -
diaper and the lii(e, some of them ﬁs‘describéd-below are based on a concept of
increasing the area contacting with a liquid to be absorbed by broadening the surface
area of the water-absorbable resins. | |

ﬁ. A method of rendering a water-absorbable resin porous by adding a low-boiling
point Vélatile solvent to a polymérization solution to be used in the manufacturing
process of the water-absorbable resin, and vaporizing the volatile solvent with

polymerization heat (Japanese Patent Application [@id-Open No.S59-18712
(1984));

b. A method of forming a foam type resin by blending a carboxyl group-containing
water-absorbable resin and glycidyl group-containing polyolefin resin with a

crosslinking agent and pyrolytic foaming agent, and then foaming the mixture with

1



1 25 Novenber 2004 heat (Japanese Patent Application Laid-Open

No. S63- 251437 (1988)); c. A nmethod for obtaining a porous er - absor babl e
resin by dispersing. a foam ng agent consisting of an azo %ﬁ%ﬂ'ﬂﬂ‘?ﬂwo“ :
contai ning an am no group into an aqueous solution contalning an

unsat urat ed nononer and crosslinking agent,- and by conducting

pol yneri zati on (Donestic Re-publication of PCT Publication No..

W96/ 17884); d. A nethod of granulating fine particles using water, a
hot-nelt resin binder -and the 1like; e. A nethod of coating the.surface of
a wat er hatddapabsePatenti Application dajbSipen Mo.963-05148% (1988))nor gani ¢ particl es
so that the weight ratio of the resin to the inorganic particles falls

Wi t hin & Aamehod 66r d4iame DpGdUE Katerhubiseibablehesia Gdispdrsiap adfeamisg S of a
m xture of particles of the water-absorbable resin and the inorganic

parti cl egent(coasisnmsef RpdR ¢orRRINdCintAhlinkAndmiR6 prowp ifs 498dEdud 996) ) -

However, these nethods were not sufficient in ternms of performance and a

product isolutiph 6L Eing b thfuratdd Hagoh&CATM drdsdi@Rih ﬂ@,%g% to inprove the
absorption speed by a nethod in which the surface area o g ’

vat er - absadueinl polyiRdrizatidn | Dby iGN LAl Rg, a
mcro-filler i %?’8 ﬁéer &atggpgggggﬁggﬁ%ﬁbg}gﬁn? nt e?irqu?%%cgi f-&gPubI I cation
No. V‘D9%@§§/ﬁ%84)£“ sai d- nmet hod, the inprovenent of the absorption speed is

recogni zed for a”"liquid to be absorbed containing water-insoluble or
hardly 5 # ) - menstrual bl ood .or, .f eces, however,
the fur Pﬁ}e\‘rﬁﬁ?tﬁgérl ggéﬁ‘%ﬁﬁ%‘? ffl}'?ep a@%&%ﬁ%?ﬁé@%‘p%@&“ﬁf'ﬁ Iﬁﬂé‘&’l“b‘f‘?‘:@ﬂdéﬂ%unt of
the liquid is desired because of the increased demand fromthe market. The

i nvent ors "have intensively studi ed considering the above-nenti oned

e. A method of coating the surface of a water-absorbable resin-in a composition with
porous inorganic particles so that the weight ratio of the resin to the inorganic
particles falls within a range. of 10/90 to 90_/ 10, wherein the coiuposition comnsists of a
mixture of particles of the water-absorbable resin and the inorganic particles
(Yapanese Patent Application Laid-Open No.HS-10616 (1996)).

How.cvcr; these methods were not sufficient in terms of performance and a
production process.

. Further, 1l: has recently been suggésted to improve the absorption speed by a
method in which the surface area of a water-absorbable resin is increased by least
10% b-y building a micro-filler into the water-absorbable resin (International
Publication No. W099/03577).

In said method, the improvcment of the absorption speed is recognized for a |
liquid to be absorbed containing water-insoluble or hardly water-soluble matters
such as menstrual blood or feces, however, the fusther improvement of the
ab‘so-rption:spccql énd-absorptfon amount of the liquid is desired b,ecau;lsc of the

increased demand from the market.

The inventors have intensively studied considering the above—mcu_tioned
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2 25 Novenber 2004 problens, and as a result, have reached to the present

I nvention with a finding that the diffusion/absorption s

absorption amount of a liquid to be absorbed are inproveggﬁew%@%%axg

wat er - absor babl e resin obtai ned by pol ynerization in the presence of a
conpl ex conmpound (d) of a netal element (dl) and a ligand (d2) in which
the ligand is an anion or a neutral nolecule, in conbination with a water-

i nsol ubl e nonpor ous spherical nonoparticle having a specific average
particle diameter. The present invention is directed to provi de absorbents
havi ng an _excel | e di ffusi on/ abgorpti on speed and. absorption amount of a
liquid t &L WSS resulb,diave gepcheth i ths spsent inypmtiomyith ingithht a '
process fgr gﬁgducrng the sane, wherein the liquid to be absorbed contains
wat er - i ndBf fiifusiosyabsamitop speedandsdlisomtionamaunt of 8 dighid taderabsstbredaire bl 0od or
feces. Further, the another purpose of the present- invention is to provide
absor babliproyed $iyrusirigsa avaderadisortablel esiar dtitgsihes bE hRWnitgizakbremck | ent
absorpti on performance when the absorbents of the present invention are
appl i ed troesesamof acympgiendempaiahl (d5ofa el elamgniapkany a RIMAREY) ipF THE

| NVENTI ON Nanely, the present invention is the invention described in (1)

t hr ough Whiol) thedigend is(dr) aribs or barusral Gplecalayi combigagorRite a-ahsar babl e resin
(A) and water-insol uble nonporous spherical nonoparticle (B) 'having an

aver age fesolitd¢ ponparnet sphedtall mémpatticle Mviapd spadiic @Mrags particle
wat er - absor babl e resin obtained by polynerization in the "presence of a
conpl ex dompend (d) of a metal element (dl) and a ligand (d2) in which the
ligand.is an anion or a neutral nolecule. (Il) A process for producing
absorbents (C) Thy peéssntigvedio i Rireted 46 pRIvisOABbIN At Whving an excellént

diffusion/absorption speed and absorption amount of a liquid to be absorbed inéidc :

‘the abso;'bable resin, and to provide a process for producing the same, wherein the

liquid to be absorbed contains water-insoluble or hardly water-soluble matters such

as mensfrual blood or feces. Fuither, the another purpose of the present invention

is to provide absorbable constructs and absorbable articles showing an excellent

- absorption performance when the absorbents of the present invention are applied to

sanitary goods such as a sanitary napkin.

SUMMARY OF THE INVENTION
Namely, the present invention is the inv.cntion described in  (I) through
. (IV) below. |
(D) Absorbents (C) comprising a water-absorbable resin (A) and water-insoluble
nonporous spherical monoparticle (B) having an average pax;ticlc diameter of 1 to 50

nm, and said (A) is a water-absorbable resin obtained by polymerization in the
presence of a complex compound (d) of a metal element (d1) and a ligand (d2) in

which the ligand is an anion or a neutral molecule.

(I) A process for producing absorbeats (C) by mixing said (B) in water-solublizing

3




25 Novenber 2004 perneabl e sheet and an air-perneabl e back sheet. DETAI LED.
DI SCLOSURE OF THE | NVENTI ON  (Absorbents and a process for, 5${OQ§? t he
same) As the water-absorbable resins (A) nmentioned herein“fG8¢® é%%1
crosslinked starch-acrylic acid salt copol ymers, saponlfled
starch-acrylonitrile copolyners, crosslinked polyacrylic acid salts,

sel f-crosslinked polyacrylic acid salts, saponified crosslinked
(meth)actylic ester-vinyl acetate copolyners crosslinked

i sobutyl ene/ mal ei ¢ anhydri de copol yners, crosslinked polysul fonic acid
salts, permsstle sked apalapadtpérnfeableitdck dhdet.00l ysul fonic acid sal-t
copolyners crosslinked - polyacrylic acid/polyacryl am de copol yners,
crosslinked pol yacryl am de and hydrolysis products thereof, crosslinked
pol yvi nyl pyrrol i doae, crosslinked derivatives of cel|ulose and the |ike

are can ﬂETAm.iIﬁBQﬁ,OWRg@] RfORP! e wat er - absorbable resin is a
an

resin which can absorb a Iarge quantity of liquid by ion osmotic

pressurgAggkg&bpﬁé aﬁdQg(gcr}ﬂggs'faxap}oﬁucﬁg@ﬁé@gneﬁom aining a carboxylic acid salt

and/ or carboxy I C cons uent, which nononer gives |ess

| eakage of i t.ho a | pa ernal, force is-added, and
crosslinked s rc ?@??Sg%}%reggﬁsczﬁnglgprgflicrgwdllforcelxgg@iq,nked

pol yacr rt her preferable, The kj f the salt and its
degr ee ﬁdsﬁlé‘%f aﬁt?rf 3r°5 ‘Ea?%‘ °?J%fﬂ¥’i":‘8{ﬂ sapopifiad; stare &C Ruitrile) s a resin

of a sa utrali The kj.nd of the _salt is

in the f

t ypi cal |°§P %Wrsefé‘??ﬁilgﬁc‘gﬂ lé{f‘?aré{f‘?a tsé‘tt22 ﬁliftcmsﬁlflglf“é’r%ﬁﬂfﬁh“s%@ﬂﬁﬁit%r

pot assi um % (ﬁjlbt; Zlgneutrallzatlonfor its acid group is

t ypi cal P%P%{ g e d gty lestesyinyd apents|copotymers, icpesshinksd

neutral | z tl? ?'a be before or after polynerization. 4 25 Novenber 2004
isobutylene/maleic anhydride copolymers, crosslmked polysulfonic acid salts,

crosslinked polyacrylic acid salt/polysulfonic acid salt copolymers, crosslinked
polyacrylic acid/ polyacrlylamide copolymers, crosslinked polyacrylamide and
hydrolysis products thereof, crosslinked polyvinylpyrrolidone, crosslinked
derivatives of cellulose and the like are can be nientioned. |

| Among thesé; preferable water-dabsorbable resin is a resin which can absorb
and hold a large quant‘ity of liquid by ion osmoftic pressure and has a p.diymerizable
menomcr containing a carboxylic acid salt and/of a carboxylic acid as a main
constituent, which .II-IOIIIOIIIGI' gives less leakage of liquid even though a load or an
external force is added, and crosslinked starch-acrylic acid salt copolymers and_
crosslinked polyacrylic acid salts are further preferable.

“The kind of the salt and its degree of neutralization are not particularly
limited when (A)isa resin in the form of a salt (neﬁtrélizcd salt), lThe kind of the
salt is typically, foir example, an alkali.-metal salt, preferably a sodiuel oI potassium
salt and the degree of neutralization for its acid group is t);pieally 50 fo 90;1101%;, |
preferably 60 to 80mol%. The timing of neutralization may ee before or after

polymerization.



The wat er - absorbable resin (A) of the above-nentioned crosslinked
polyacrylic acid salts is a water-absorbable resin obtain ol rizing
a water- sol ubl e mononer (a-1) -and a first crosslinking a?%rﬁfoxf@!ﬁ%&&% t he
-wat er - sol ubl e mononer (a-1) used for producing (A), what can be
exenmplarily nmentioned is a radically polynerizabl e water-sol uble nononer
havi ng a carboxylic group, sulfonic acid group and ‘phosphoric acid group,
and a salt thereof. As the radically polynerizable water-sol ubl e nononer
having a carboxylic group, what can be exenplarily mentioned is an

unsat ur at ed norde vErepahrspeablaoseyin (A)afitee jiavethentiongdictosalinked whi ch neans
acrylic acid and/or nethacrylic acid. Hereinafter, the sane description is
used), cpolxardicasidisaltsds biveateraatisdrbahil resio ohtdined by pokyniecizing ol wacdrananmi c
acid], its salt or the like, or an anhydride thereof [naleic anhydride or
t he |i kepolublemonsmehé-tpatidcafitsy cpetlinking agduk €a-@at er - sol ubl e .nonomer havi ng
a sulfonic acid group, for exanple, what can be nentioned is a fatty acid
or an aromati c Asithywatewoluirle momointr (a+il yded ot producingiAg, whhd oan teul f oni ¢
acid, vinyltoluene sulfonic acid, styrene sulfonic acid and the |ike),

sul f oal kyketapbriby arnyibaddis[assatiicalty ;:ylyme(rﬁema)vmwmalﬁa nSoton AR K a
(meth)acrylate or the like], (meth)acrylam do alkylsulfonic acid

[ 2- acryl asibdeyRe groriph yhlesmo asid Redd PMECpIRBHRoY adid@rdupl 6hd aQhlt#hsBdt
thereof, etc. As the radically polynerizabl e water-soluble nononer having a

phosphoric aciAs dis eaticalfyopolpmaiPiife wakeRoRBISmoABRE) BN b Caftfixlic
hydr oxyal kyl phosphoric acid nonoester, [2-hydroxyethyl (neth)acryl oyl

phosphat gro%wtcé’ua&éﬁ/én@pahﬁtyyﬁ&mclnedR@ﬁﬁﬂﬁ&&aéagnﬁf dri ke] can be

menti one ese may be used alone, or 2 or nore o m may be used in

o e SR THB SO O B sl o 12
methacrylic acid. Hereinafter, the same description is used), crotonic acid, sotbic
acid, maleic acid, itdconic acid, cinnaﬁ:ic acid], its salt orthe likc, o‘r an anhydride
thereof [maleic anhydride or the like], etc. |

| As the radically polymerizable wéternsolublc mon;)mer having a sulfonic
acid group, for example, what can be mentioned is a fatty acid or-ag aromatic vinyl
sulfonic acid (viryl sulfonic acid, éliyl sulfo;:lic acid, vinyltoluene sulfonic acid, .
styrene sulfonic acid and the like), sulfoalkyl (meth)acrylate [suifoethyl
(meth)acrylate, sulfopropyl (meth)acrylate or the like], (meth)acrylamido
alkylsulfonic acid [2-acrylamido-2-methylpropanesulfonic acid orthe like], or a salt
thereof, etc. |

As the ra_dically polymerizable water-soluble monomer having a phosphoric

acid group, for example, such as a (meth)acrylic acid hydroxyalkyi phosphoric acid
monoester, [2-hydroxyethyl(meth)zicryloyl- phosphate, phenyl-2-acryloyloxyethyl
phosphate and the like] can be meﬁtioned. -

These may be used alone, or 2 or moie of them may be used in combination.

Among these, the preferable water-soluble monomer is a radically polymerizable

5



wat er - sol ubl e nononmer having a carboxylic group and the salt thereof, nore
preferably an unsaturated nono- or pol ycarboxylic, acid aag t he sag(fof1
[

thereof, and particutarly preferable is (nmeth)acrylic ac N8‘r’e"ébe§

thereof. As the crosslinking agent used for producing (A), there are a
first crosslinking agent (a-2) used in conbination at polynerization of
the above nmononer, and a surface-crosslinking agent (a-second crosslinking
agent; a-3) which crosslinks the surface of particle which is prepared as
needed by dry-pul verizing after polynerization.' As (a-2), for.exanple,

what canwhtr-selublometomer Bavin@a %bfbﬂk&ﬁ@%ﬁﬂg Rlad TR s MOt Ok, HBEE '
ethyl enically unsaturated groups, crosslinking. - agent having at |east one

functi onpdef@alﬁl?mnvﬁﬁsﬁthrﬂ@mnfoﬂacér y\g%hr %@é{culﬂr%g% gefgpﬁje Mt Wfeoflunihe mononer

and having at [east one ethylenically-u group, crosslinking

agent hapdrtigulafly lpe@etable R %g ak Ofr;;taicgﬂzljﬁ%gtﬂg%#pi ch can react with the

functional group of the no r, As the crosslinking

t havi 2 : Leall t \ h
RN - ot hyl anct PRIk, B8 e et SRBRBISE R R e i at .
o yoori g o Gen O ST BBl pEP BT P bave.
triallylam i al triallyli ate, . .
et raal 17 nater, Bh F ool 8D BiGhn afol ff sebpod SR iBB AR 2 Rmiighed. (i1)
feact  \rpRbnkE icheBRE Ak pmBielitth s biskaseg e nosithdoilyrdpy of t he
nononer &d avi ng .at | east _one ethyl enical I-;/ unsat ur at e_d' group, a
crossl i I’ﬁ%l hBORGLHiZ2HaY: nész{?‘z 1 fon exaiple. whefqandsanenjiased isi ch can react
with a group such as a carboxylic acid salt), hydroxyl, am no group and

at the- % g\ Havdng, ¢ of Byse elleninatly ussituedtéd sronpatarosslialting oup, and

SO on can beh nmentioned, and for exanple, an ethylenically 6 25 Novenber
2004 agent having at least one functional group which can react with the functional group

of the monomer anq having at least one ethylenically'unsatura-tcd group, crosslinking
agent having at least 2 or more functional groups which can react with the functional
group of the monomer, or the like. |

(i) As the crossliukiﬁg agerit having 2 or more ethylcﬁically ulnsaturated groups, sucﬁ
as N,N’-methylenebis(meth)acrylamide, ethylene glycol di(meth)acrylate,
polyethylene glycol di(meth)acrylate, propylene giycol di(meth)acrylate, -glycerin (di
or tri)acryiate, trimgt_hy[olpropane iriacrylate, triallylamine,. triﬁliylcyauurate,
triallyliéocyénurate, tetraallyloxyethane, pentaerythritol triallyl cthc_f canbe
mentioned.

(ii) As the crosslinking agent having at ledst one functional group which can react
with the functiopal group (for example, a carboxyl group) of the monomer and
having at least one ethylenically unsatyrated group, a crosslinking aéeut having at
least‘ one functional group which can react w1th a group such as a carboxylic acid
(salt), hydroxyl, amino group raud at the same time having at least one ethylenically

unsaturated group, and so on can be mentioned, and for cxample,. an ethylenically

6



unsat urated group having an epoxy group such as glycidyl (neth)acrylate
etc. and an ethylenically unsaturated group having a hydﬁ@*%w%ﬁ%ﬁﬂmﬁ”Ch as
N met hyl o] (et h)yacryl am de or hydroxyethyl (meth)acrylate, an ? e 11 ke
can be ‘nentioned. (iii) The crosslinking agent having at |east 2 or nore
functional groups which can react with the functional group of the nononer
is a crosslinking agent having -at least 2 or nore functional groups which
can react with a group such as a carboxylic acid.(salt), hydroxyl, am no
group, and as exanpl es of such crosslinking agent, such as a polyglycidyl

et her conpoiatittated\grogp Baving a6 epgxygrogp Sulisas %yﬁd H)a@rylhtelehy lagA@ng! YcoO!
di gl ycidyl ether, glycerin-1,3-diglycidyl er, glycerin triglycidyl

et her, potthgtcnidatiyaingdtyratdd ghiogp havidyla I8idiedy grbfie skl AL i zat i on degr ee of
pol yet hyl ene glycol is 2 to f 00), polyglycerol polyglycidyl ether (the

pol yner i zawetlyol (idew)aeylemifobyigldrenictlyl (Refh)iQyha hnd itk fiﬁ?ce{i:i el; a polyol
conpound of fromdivalent to Z0-valent [glycerin, ethylene glycol,

pol yet hyl meatigdadcol (the pol ynerization degree is 2 to 100) and the.

i ke]; a polyam ne conpound of fromdivalent to 20- val ent

et hyl ene@ilipTiae ﬁﬁﬂﬁﬂi\%h g ] o i.ne-based resin
Lavi %g ae@rré?ecul g)rs wei g tgg'?h%%g?g’%%%? %%%Sfépfghgtg%laggp@ﬁ 3;2%@%8 e

2T kyl enc car bona e T QigRP R AIRRERIORGSE B YoMl Bk e

al kyl ene carbonate ‘[ethy

ray b6 usen o ennorEnGRIRC RIS hict En TeRl AEE sl G RSB UR Tho
0% by ik Rl o b B B R brdellE nh Sheroselobnemand a1
e O RS S BFLE % BA e i o
(a-2) is [@tlﬁr@éﬂ%éﬂ%ﬂ%@y&ﬁyﬂetggg Eﬁ;‘é@r%)-‘ifs-%%%idyl ether, glycerin trigiycidyl

ether, polyethylene g[ywl diglycidyl. ether (tht;, polymerization degree of

polyethylenc glycc;l is 2 to 100), polyglycerol polygl}fcidyl ethcr: (the polymerization

| degree of polyglyccrc‘)'l is 2 to 100) and the like]; a poifoi compound of from divalent

to 20-valent [glycerm, ethylene glycol, poly@ethyiene glycol (the polymerization

degree is 2 to 100) and the like]; a .p-olyaminc 60mp6und of from divalent to 20- -

valent [ethyleuediaminc,-dicthylcnetriaminc and the like]; a polyamine—baseﬁ resin

having a molecular weight of 200 to 500,000 (polyamide polyamine epichlorohydrin

resin, polyamine epichlorohydrin resin, and the like), an alkylene carbonate -

[ethylene carbonate and the like], an azilidine compound, a polyimi;le compound can

be mentioned. These crosslinking agents may be used aibnc, 6r 2 or more of them

- may be used in combination. |
The amount of the first crosslinking agent (a-2) used is preferably 0.001 to
5.0% by mass based o the total mass of the monbmer (a-1) and the first crosslinking

agent (a-2), more preferably 0.002 to 2.0% by mass, and the amount 0.003 to 1.6%

by mass is particularly preferred. When the amount of (a-2) is 0.001% by mass or .
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nore, the abilities of water retention/blood retention/ absorption become
good, and when 5.0% by mass or less, the crosslinking is, % ?hrong
and, also the abilities of water retentlon/blood retentlon aBsorp on do
not decrease. The production process of the water-absorbable resin (A) in
the present invention may be process whi ch has ‘been conventionally known,
such as a solution polynerization process using an initiator, enulsion

pol ymeri zati on process, suspension polynerization process, reverse-phase
suspensi on pol ymerizati-on process,. thin filmpolynerization prOcess spray

pol yner i metd, e AHIHAESSE Waker RientiORMHIbSNREentds/ ghsoBjthRChdcBine ! #hd | N9
pol ynmeri zation, an adi abatic polymerization nmethod, tenperature-control

pol yner iwréd S09%8Y ieds of RS EE eaksll@ﬂir%fg%t E’d%tdu%ﬁ Rihed @adpliffsideke can

be mentioned. Wenh a suspension rization p ocess or reverse-phase

suspensigiePalty, rﬁﬁfdfﬁl%ﬂﬁ’&eﬂﬁ(gﬁﬁﬁrdtﬁmt oAk §dad.0 the production process,

the polynerization is carrie e presenceé of a conventionally

known di sper iwve col | urfactant or a mxture of one
or 2 or nor esi(‘)%%gﬁﬁi lrggéesgsgtthc wﬁtﬁf? bab?%reégs@olfl tﬁe PEPEMSe- phase
suspen3| S ation is carried out using
conveﬁ?llggéa%/ ﬁ%gy E 3% %&gﬁt%ag Bgfﬁl %'%89%?@5}5@%’“’ FUGHaShEOLfioR et ane
and xer sol ution nerj zatio rocess | oyi n a pol ymeri zation
i nitiatdr ?Ymenfﬁ KPRR6T58 “Sizg'ﬁd”‘)él Eﬂf QISE’(B‘I Y‘BW‘%“%R?P %58t on process is
parti cul arl%ﬁpref rred. . because it does not reqw re an or ani ¢ sol vent and
the | i k&YS QI}R@YPPHF%HO%RW&?%@TQZZJ%EP PERUSPRASIPDRPHFTIZEON he product i on
cost. As an xrﬁlh% ? a conventionally known ini t [ ator can be used wit hout
parti culBAPCFSFnii{hit ﬁ’oggﬂ?rb?ﬁ&%gqu%& SPRay ipatysnerizatign PEgwss 9Ebe ni ti at or,
peroxide type .initiator, .redox. pe initiator or organic hal ogenated

conpound¢HQncg; os aypethodif @awrgtm Q&E@Elﬂﬁﬁmtlm an gdiabafée | bed bel ow can be

mentioned, 8 25 Novenber 2004
polymerization method, temperature-control polymerization method isothermal -

polymcnzatlon method and the llkc can be mentioned. When a suspension
polymerization process or reverse-phase suspension polymerization process is ‘
applied to the production process, the polyme;:ization is carried out in the presence
of a conventionally known dispersing agent, protective colloid, surfactant or a
-'mixturc of one or..?, or more of tham if necessary. Further, in case of a reverse-
phase suspension polymerization proéess, the polymerizati-dln is carried out using a
éonvcntionally known solvent such as cyclohexane, n-hexane, n;heptane and xylene.
The solution polymerization process employing a polymerization’ initiator is
prefctal?le, and an aqueous solution polymerization process is particularly preferred .
because it does not require an organic solvent and the like, and thus it is
“advantageous from the viewpoint of the production lcost.
As an im’tiator, a conventionally k.nown initiator ban be used without

particular llmltatlon as long as the initiator is an azo type initiator, p;cromdc type
initiator, redox. type initiator or organic halogenated | compound initiator. Specifically,

those initiators described below can be mc‘nt_ioncd.



(1) As the azo type initiator, azobisisobutylonitrile, azobiscyanovaleric
acid and its salt, 2,2'-azobis(am di nopropane) di hydrochl,grj

2, 2' -azobi s(2-am di nopropane) hydrochl ori de, ANobéinber 2004

2, 2' - azobi s[ 2- met hyl - N- (2- hydr oxyet hyl ) Jpr opi onani de and the like; (ii) as
t he peroxide type initiator, an inorganic peroxide [hydrogen peroxide,
anmoni um persul fate, potassium persul fate, sodium persulfate and the |ike],
an organi c peroxide [benzoyl peroxide, di-t-butyl peroxide, cunene

hydr oper oxi de, succinic acid peroxide, d(2-ethoxyethyl)peroxydicarbonate

and t he I(iké&$ the(dzbitypeinitier, agstdsissé ohittile, atdbiscyansederiadii ald ok 2 _
reduci ng agent such as a sulfite or isulfate-of "an alkali netal, ammoni um

sulfite, salmbat-umbis@idinberoph@hdikydebdibnids 2,2 (abise aHlidiAbEropAROC" bi ¢

acid, and with an oxidi zing agent such as a persulfate li netal,

anmon umigersoRldialcs 2, udbBERRA LN U2 hy BOSIRKG RO A AR Ao LEBN! | Oned.

(iv) The hal ogens of the organic hal ate Initrators ar’e

1 uori ne(ii) ahiiedoReridb iRt Al AGic JHBKAR (hAGHEL Sedgidar ti cul ar

limtation for the organic hal ogenated npoun _ S preferred from
havi g a T deag B PEER SR it Soaflh pOrs et AR A bon atom
nurer Ot Cpdafl P8 n 09450 - LR B L RSSO SRR S
a1 cor Bt o200 Ao Ealfonal D oBsRRL e, gk egr oy 1 © act o
al k! oo 2D B the, RgbRbipe GG o o SRioh oh pPoactig Ve LAY SHE My T
. o oo DSRS0 APfA PR A mhion el e, ammigiE ProokGenfat plorice,
Novonber P05 ATEHEnBKOHEERG: Ry R pRLTG o APt Pt
Di chi or Ogﬁ{tamﬁ:lctgﬂ g%onium persulfate, hydrogen peroxide, organic peroxide can be
" mentioned. | . |
(iv) The halogens of t-he organic halogenated compound initiator_s are fluorine,
chlorine; bromine and iodine.
Though there is no particulér limitation for the organic halogenated

compound, what is preferred from the vicwpoint 6f the polymerizability is.aﬁ'

organic halogenated compound having a kalogen atom ﬁumbet of 1 to 10 or l.nore.

and having a carbon atom number of 1 to 15-6r more,- selectqd from a group

consisting of a halogenated alkyl, halogenated alkyl phenyl ketone, ila[ogcnated

alkylcarboxylic acid and alkyl ester of halogenated alkylcarboxjrlic acid.

Tetrachloromethane, tﬁchlorobromomcthanc, trichioroiodomethanc, dichloromethyl

phenyl ketone, 1-bromo-1-mcthy[ethylcarbox&1ic acid and an alkyl ester of 1-bromo-

l-mcthyiethjricarboxylic acid wherein the alkyl group has a carbon atom number of 1

to 8 (for example, methyl 1-bromo-1,—methyicthyl carboxylate, ethyl 1-bromo-1-

methylethyl carboxylétc, octyl 1-bromo-1-methylethyl carboxylate, and lauryl 1-
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ketone and an. al kyl ester of 1-brono-I-nethylethyl carboxylic acid in
whi ch the carbon nunmber in the alkyl group is 1 to 8 are pggbl gq|g
preferred. These initiators may bé used alone, or 2 or nore o* tee%(]so\réay be
used in conbination. - The azo type initiator, the redox type initiator
and a conbi nation of both. are preferable. The amount of the initiator
used is preferably 0.005 to 0.5% by nass based on the total nass of (a-1)
and (a-2), nmore preferably 0.007 to 0.4%by. mass and particularly
preferably 0.009 to 0.3%by nass. Further, it is preferable.to make said
(A) havdrempilgmetigilethyl carboxylare) atenmoripieferied. eDicticRnidiRylgiraypt i on
performance of the water-absorbable resin (A) of the present invention, and
for the ketnmeendumpdkyl esesr df ((ADrofanl -BetRRE@YTeFbey IR PEwRIch thbe- met hods
of 1) through 3) described below 1) Polynerization i's carried out under a
condi t i @arbonmustibes fin thdWkglosoapiy atd Qareogarti&ﬁar&g%&fn@&rount of (a-1) and
(a-2) in a polynerization lTquid-is 20% Dby mass”or [ess. 2)- Polynerizing
70% by mass OTHERE MiiGhtoldiiapBb WSRI ABADIOE 2JERRAGREI0T chdil iy NGk 2)) (0 the
pol yneri zation liquid at a constant polynerization tenpéerature of 60C or
less, weenimhtione amRtsgl %%;@dl t [RhYES, |

J( re Iﬂ{/eorrfg‘.g}p%p%ggﬁix%&q ana%%%}]bwél%?fi ed out

preferably -5C, and nore era meri-zation

in th A . t t - and

| gand (g repeofSjac.C oTR: ol PP RiGHY Glodds oRARMAATRE 00l b “As e
ter- [ - t i | A tained by 3

S par ¢ Poor arrstod el fasCut (2 SO ottty 008 83fafd conpound
f a f [ r a neutral

ol ecur s Sy PRl nre it o IR P byRass™ 25 Noverper 2004 1 <

surr ounded bthHﬁc t, 138 rf)gefgr%%ie i%fm:ﬁ?e S%EH 8{5 l?a[ve% hqgtllj go?écurfgg \sgilélhte in

order to enhance the absorption performance of the water-absorbable resin (A) of the

present -invcntion, and for the above purpose said (A) can be obtained by any one of
the methods of 1) through 5) described below.
1) Polymerization is carried out under a c_onditiou‘in wﬁich the concentration of the
total amount of (a-1) ;cmd (a-2)ina pqumeriz‘ation liquid is 20% 5y ma_ss Or less.
2) Polymerizing 70% by mass or more of the polymerizable monomers ((a-1) and (a-
2)) in the polymerization liquid at a constant polymerizatidx; temperature of 60°C or
less, wherein the controlled range for the constant temperature is preferably =5°C,
and more prf-;ferably +2°C. | | |
3) Polyrperization is carried out in the presence of a cémplcx compound (d) of a
metal element '((_il)'and a ligand (d2), in which the ligand is an ;-anion or & neutral
molecule.

- -As the watc_ar-al:?sorbable‘ resin'({‘{) of the present inveation, the one obtained
by 3) is particularly preferred. |

Thc complex compound (d) is a complex compound of a metal element (d1)

and a ligand (d2) of an anion or a neutral molecule, and Has a structure in which (d1) |
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As for (dl), there is no particular. limtation so far as it is a netal
element, and for exanple, the IA Goup elenent nmetal (|itBiNd0RmmPIhdam
potassium cesium and the like), IB Goup elenment netal (copper, silver,
gold and the like), HA Goup elenent netal (magnesium calcium barium and
the like), Il A Goup element netal (scandium yttriumand the like), 1I11B
G oup elenment netal (alumnum gallium indium thalliumand the like), WA
G oup el enent netal (titanium zirconium hafniumand the like), 1VB G oup
el ement netal (tin, zinc and the like), VA Goup elenent netal (vanadi um
ni obi um 1§ SyErendeyl by s leandy(dg) efremaniontonls neatrhl molegule. bi snuth and t he
like), VIA Goup elenment netal (chrom um -'nol ybdenum tungsten), VIB G oup

el ement netal (sefor (di)ytherepislmorpanticdmdimitetion kelar aYidid aGhodPeiglREENt  Net al
(rmanganese, technetium rheniunm), VIII Goup elenment netal (iron, cobalt,

| (
ni ckel , BodAen¢rample,ibellAGropp kleattint fict: ik, édd@iuﬁh,gﬁﬁtapsli‘ﬁhi D
Lant hanoid Group el enent netal (lanthanum ceriumand the 11 kEe%g, the--

Act i noi da® thepliled) e Giroupeltalent Metal Fkidgbﬁbr,-%ﬂ@élrl Wyand tﬁé"ﬁléé:)i, (I‘?%;] C%@gp the

|ike, all of which are the principal group el ehfent neta

ment i oneelemenfummalt(iRgiéseaOtNiuf, bafiem 424! Ly $2 b Ulerfent Y] ©
pol ymeri zabl e m)nomer,g the I B Cgruoup, [1TTA g{%ﬁ%%){ﬁ?éﬁ@gue&m%@%ljp, VI A

Group, V{dcAn@uayRitrivid ind@he WY ‘ | t nmetals are
preferable, the Ig-BnGr ounp, VI Fﬁgigﬁ%‘??f%éﬁ?‘%ﬁgf@ﬁ@%%’ ggﬁé%nt net al s

are o chpiehenallan a0 o) LoD, AN iR SRl ° ¢ © "

4th to 6tb period are particularly er.a

easy- t o- hafadime an@ eketpi i YLl Go l.e tals of the
5th peri.od (rutaheni umé)’r%%%itﬁpngp %% ;ﬁ&;lntg ?(‘\a{‘#’eél%%?d%@ké% 'TIO¥Rough sai d

(1) S 088450, Ky ) 04400 Y e o (o
is not Sﬁ_ﬁﬁlium 51?& dhlé]ilﬂeﬁ‘@(ﬁ&ﬁ tﬁéﬂ;@&t 1i11gtai Ech%onlliugtirbqol?rgéiglgur&ntuggsitglg, or
VIB Group element metal (tellurivm, polonium and the like), VIIA Group element
metal (mapgam;,se, te;:hnetium,' rhenium), VIII Group element metal (iron, cobalt,
ﬁickel, ruthenium, rhodiuim, pailadium; osmium, irid'iulﬁ, platinum}, Lanthanoid
Group element metal (lanthanum, cerium and the like), t.hc Actinoid Group element
metal (actinium, thorium and the like) and the like, all of which afe the principal
group element metals, can be mentioned.” From the viewpoint of the | |
polymerizability of a vinylic polymerizable monomer, the IB Gtoup, IIIA Group,
IVA Group, VA Group, VIA Group, VIIA Group, VIII Group and Lanthanoid GIOL;p
element metals are preferable, the IB Group, VII Group auﬁ Lanthe;jmid Group
element metals are more preferable, and the IB Group and VIII Group clcﬁcnt
metals of the 4" to 6" period are particularly preferable. From the viewpoint of
caSy-to;handle workability and so on, the VHI Group element metals of the 5t
period (ruthenium, rhddium, palladium) are most preferable. |
Though said (d1) exists usually as a cation, it can be otherwise than a cation,

for example, it may be neutral as iron pentacarbonyl.
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neutral nol ecule, but for exanple, 1) the anion of an atom selected from

hydr ogen and hal ogen, 2) a conpound having one or two or
selected fromnitrogen, oxygen, phosphorous and sul fur, aig&ro%rﬂ%eﬁg&%‘r t wo

or nore conpounds sel ected from conjugated system conpounds. Specifically,
t hose descri bed bel ow can be nentioned. 1) The anion of an atom sel ected
from hydrogen and hal ogen; the ani'on of hydrogen, fluorine, chlorine,
brom ne and iodine; 2) As the compound having one or twoe or nore atons
selected froma group "consisting of nitrogen, oxygen, phosphorous and

sul fur, those (d2)ismobgptcifidatiy 1imited fiefaraaitioagGand beRERAAHoRBYI N @

nol ecul ar wei ght of 1,000 or less is preferable (those having the

possi bi lnetfralt halectiRebiti fofleAmEIe oIy the @hiod bl ad atorl" ﬂ‘@xﬁ ified in
ei ther group suspected to COOl?dI n}ejltt e). (1) Tertlasfg/&%ﬁosp qﬂ%@%?rlpounds

havi ng hnd Gatbeei, 20 @oitsa N at ons:
trinmet hyl phgsgﬁi n?;y’t riet hyP%ﬁgl r??tr?gwgﬁ)g?rh&Fta%eny @é%ﬁ%ﬁl% Qﬁ’

bhenyl oncbras BHo °+‘EL%E‘%‘%F%§W3 BhEoE it b ufdEe b 5%¥th%wsphi ne).,
g” Eg- pﬁgﬁ@#]ﬁﬁg%ggﬁ&% é@'&ﬁﬁ %Isgﬁl) ne)' 1, 2- bis(diphenyl bhosphi no)
o, % oS R KR e o
AR B R A b M R e S

bi s(di et hyl phgs h| no ane, 2- bi s(et hyl phenyl phosphl no) met hane,
tri s(di phenyl ﬁg&ﬂggt;npﬁ%@ n(éﬁorme bromive and iodine;

tri st g@@ﬁﬁ%ﬁ%@“' AR SRt amore atoms Selecied from a group
consisting of nitrogen, oxygen, phosphorous and sulfur, those described below can
be mentioned. A‘compound having a molecular weight of 1,000.0r less is preferable
(those having the possibility that the kind of coordination is 2 or more were
classified in either group suspected to (-:oordin-atc). ' |
(1) Tertiary phosphine compbunds havihg 1 to 4 or more phosphorous atoms and 3 to
42 or more carbon atoﬁs; |

tnmethylphosphme, triethylphosphine, dlcthylphenylphosphme

tr1phenylphosphme (hereinafter, referred to as PPh,), ortho—
'phenylenebls(dxphenylphosphmc) ortho-phenylcncb1s(d1mcthy1phosphmc) ortho-
phenylepebls(dlethylphosphme), ortho-phenylenebis(ethylphenylphosphine), 1,2-
bis(diphenylphosphino)ethane, 1,2-bis(dimethylphosphino)ethane (hereinafter,
referred to as dppe), 1,2-bis(dicthylphosphino)ethaﬁe, 1,2-
bls(ethylphcnylphostho)ethane 1 2—bls(dlphcnylphosphmo)methanc (hereinafter,
referred to.as dppm), 1,2- b1s(d1mcthylphosphmo)methanc, 1,2-
bls(d1ethylphosphmo)methane, 1,2-bis(ethylphenylphosphino)methane,

tris(diphenylphosphinocthyl)phosphine, tris(diethylphosphinoethyl)phosphine,
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tris(ethyl ghenyl phosphi noet hyl ) phosphene, and the like; (2) Amonia or
amnes having 1 to 4 or nore nitrogen atoms and O to 44 ObgBefbeCRIRON
atons; (2-1) the nunber of nitrogen atomis 1; pyridine (hereinafter,

descri bed as py), diethylam ne,, salicylam ne, am noethanesel enol e,

2- hydr oxy- 6- met hyl pyri di ne, 2- (diethyl am no) et hanol,

bi s(2- am noet hyl ) am de, .et hanol am ne, 2-am noet hanol, 3-

al anene, . 2- hydr oxy- 6- net hyl pyredi ne, 3-salicylideneam no-I|-propanol, 2-.
pyrroli done 8- qui nol i nol, salicylaldimne, a- picoline and the |ike; (2-2)

t he nunb&is(dmmhxlpbmmﬂlyl)pho@hzﬁ,hyI enedi am ne (hereinafter, referred to
as en), propyl enedi am ne, trinethyl enediarnine, 1,2-cycl ohexanedl am ne,

N, N- di etda(tthylphbeﬂpﬂw@mmthyﬂﬁhdwmﬁdjﬁh@tﬁmll@aed| am ne,

sal i cyl edeneet hyl enedi am ne, N-ethyl salicyl al di anene,

bi s ( benz (@)l Ametoaneyeininee hedha 1115 or nare HiRdddiOtdms hnd 0 to 44 or more

di net hyl et hane, - 2, 2' - bi pyr| dine (hereinafter,- referred to as bpy),
2, 2" - bi pyarbdn atong; ne, , 2' - bi pyridi ne=N, N di oxi.de, di cyandi am di ne,
(am' noi m nonet hyl )ur ea, [(2 am noet hyl ) am no] - 1--pr opanol ,

2- [ (3- an{nophenmbaion fitkigea R

(di et hylngm );o) ethyl]-3-am ng Immpl);%% gﬁdme hcrc na er dcﬁc?%cnd\ %Sogygt hyl ] am ne,

i m dazol giet e saliceM | o ]
4 6,6-tri nwaﬂt\)lﬁ;/xfl 3, 7- g?a?ie{ﬁgﬁwgilﬁg&gﬁagﬂﬁg ?%ﬂﬁﬁyﬂ methylpyridine, 2

unher ri?“%??‘aﬁ*‘ﬁ?fe%m BRSPS b, g e

nunber rogerni atomi
triethyl gagtels bi, s
ani nobenzyl i denej et h eneﬁ%ﬁmﬁlﬂg@%&ﬁded&mm" 1 P(mpan‘)l 2

! QSLESE%@%‘@%%@%? PAPRBALERG el gna e e
f‘mdhgﬁf AP e OB o B e RS e B emee S g ne,
’ ’ 3 L Inghﬁrtoggr opél%g'} ?iﬁug'\glyﬁmc 1am211(1)9 Zi &G aoﬁéxg%le &n%/é, Fﬁ:ﬁql am ne,
diethylethylenediamine, N N-dlmcthylethylenechamme sal1cy11dcneethy1cncdlamme,
- N-ethylsalicylaldiamine, b1s(benzoylacetone)ethylenedlammc 1,2-diamino-1,1’-
dxmcthylethanc '2,2’-bipyridine (hereinafter, referred to as bpy) 2, 2’ b1pyr1d1u—3-1ne,
2,2° -bLPyndme—N N’dioxide, dicyandiamidine, (aminoiminomethyl)urea, [(2—
aminoethyl)amino]- l-propanol 2-[(3- ammopropyl)ammo]ethanoi N-2[2-
(dlcthylammo)ethyl]-S-ammo-l-propanol, tns[2—(mcthy1ammo)cthyl] amine,
imidazole, N,N’-disalicylidcnetrimcthyleucdiéniine, 4,6,6-triﬁ13thyl.—3,‘7-diazanona—
3-en-1,9-diol, N,N,N’;N’-tetramethylethylenediamine, 1,8—uaphtylidine, and the like;
(2-3) the number of nitrogen atom is 3 or moré_; diethylcnetriz;minc,
tricthyle_znctetramine, tetraethylpentamine, N,N’—bié(z-‘
aminobenzylidcne)cthylcnedimﬂiﬂe, tris[2-(methylamino)ethylJamineaminopyridine,
- 1,3-bis[bis(2-pyridylcthyl)aminomcthyl]bcnzcnc_, 4-dimethylamino-2,3-diméth}’rl-l—
'-phcnyl-S-pyrazblane, biguanidc, imidodicarbonimidediamide, biuret,

carbamoylguanidine, phthalocyanine, N,N,N’,N’-tetrakis(2-
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benzi m dazol yl net hyl ) am ne, tetrakis(2-pyridy|nethyl)ethylenedianine
2,2',2"- terpyridine, 1,4,7,610-tetraazadecane, 1,4,68,11-tg g@ﬁﬁ%pﬂﬁgane
1,5,8,12- tetraazadodecane, 1,4,8, 11- tetraazacyclotetradecane

et hyl enebi s(bi guani de),. tetraphenyl porphyrin, tris(2-pyridylmmethyl)am ne,
histidine and the like; (3) the carbonyl-containing conpounds having | to-3
or nore carbonyl groups and.3 to 40 or nore carbon atons (excl uding
carboxylic acid); ethyl acetoacetate, acetylacetone (hereinafter, referred
to as acac), 2,4- pentanedi-one, bis(acetylacetone),

3- et hy Iaﬂﬂﬂéaﬂﬂ)&hﬁeﬂéaﬁhﬁmcl1}2@“&@1&0?1‘0 Lone, '
3- phenyl pent ane- 2, 4-di one , 3-di pheny 3- pro anedi one, 1-phenyl -

1 3 5-h a e > 1
1 e palmine, (i G pridypethylefiyloncdiaming, 2.7,
t ri f I “0Eﬁﬁ?ﬁaiﬁkafQt’fé’{/tftetﬂﬁ%ﬂfckb&%g%%ﬁ ﬁeaggmde ﬁyg 8, 9 benzoyl met hane,

aspart ic ~acid benzdyl acetone uoroace

e |- (A REREEhE DAL R e %?xa?ef’??ﬁixl b RO BT e acid
groups carbon a . QX c ac mal oni ¢ aci d,

sal i cyl ?ég& %ﬁP%WPHEﬁ {ggé’%p&nd)ﬁp‘%l} tl%“%"“‘é@? 1dine B?‘iﬂ}q %% acid, aspartic
Zg: g bﬁ}ztgg %r uv{/%(t‘ﬁm d, et hyl e %‘??Irﬂpgﬂetgégrﬁtegmguy grrltl)&prslalnm riacetic
propyl epe%am net et aacet | c aci d, et hy ened| am net et raacet I c acid,
trans-1'® E’EIE’IO(ST] AB atoms (rErludi oxyligacid);

trans-1, 2-(cy clorexauedl nitrilo)tetraacetic acid

1, 2- (et hanedi ﬁ‘?ett?"%qe@}fbé‘t:?té(&@é@é (hereinpalter, ﬁ?ﬁﬁﬁﬁédﬁ) asrrers)ed.fapr opi oni c
acid, glycine N- net hyl gl yci ne, yl gl yci ne, glycyl gl ycyI gl ycyl gl yci ne’
sal i cyl P%Q-i’ Areslions, rﬁ’ég(aceﬁﬂﬂ%‘éﬂ@ciﬁ@et%ﬁphl}tﬂnwmdwa@l Hphenyl-1,3-

NN- di et hyi di sel enocar bam ¢ aci d, nethionine, proline, sarcosine, xanthic
aci d anBU@RedipNg.e-phenylpentagsvdb fisionez O Bedipbynydxi, B\ﬂsomdwgmj I{pdlbmyler mor e
oxi nme grou s and 2 to 20 or nore carbon atons;
1,3, hexanetnone 5,5°-(1, 2—ethanedxyldlmtrﬂo)bls(l phcnyl—l 3- hcxanedlone),
trifluoroacetylacetone, hexaﬂuoroacetylacetone, benzyl, dibenzoylmethane, aspartic
acid benzoylécctonc, thenoyltrifluoroacctonc, 4,4’-(1,2-ethanediyldinitrilo)bis(2-
. pentanone), dipivaloylmethane and the lik_c‘; |
'(4) carboxylic acids containing 1 to 4 or more carboxylic acid gfoups and 2 to 20 or
more céirbon atoms; |
oxalic acid, malonic acid, salicylic acid, phthalic acid, ﬁicotinic acid, .
picolinic acid, aspartic acid, benzoylpyruvic acid, ethylencdiamifxediacctic acid,
nitrilotriacetic acid, N’~(2-hydroxyethyl)ethylenediaminetriacetic acid,
_ propylencdiamiﬁetctraacetic acid, etliylenediaminetetraacctic acid, trans-1,2-
cyclohexanediaminetetraacetic acid, trans~1,2'(cyclohexanedinitrilo)tctraacetic acid,
1,2-(ethanediyldinitrilo)tetraacetic aci(i, ethylenediaminetetrapropionic a(;id, glycine,
N-methylglycine, .gly.cylglycine, giycylglycylgl_ycylglycine', salicylideneglycine,

iminodiacid, methyliminodiacid, N,N-diethyidiselenocarbamic acid, methionine,

proline, sarcosine, xanthic acid and the like;-
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di met hyl gl yoxi me, 3-(2-am noet hyl i m no) - 2- but anoneoxi ne,
benzyl met hyl gl yoxi me, 2, 6-di acetyl pyridi nedi oxi me, 2-pyri oyhgloshst 5Raq 3-
phonyl i m no- 2- but anoneoxi ne, salicyl al dehydeoxi me and-the |ike; (6) phenols
having | to 4 or nore phenol groups and 6 to 30 or nore carbon atons;
catecol, 1, 2-benzenediol, 1, 3-bis[bis(2-pyridylethyl)am nonethyl]phanol,

2, 6-bi s[bis(2-pyridyle,thyl)am nonethyl]-4-phenol, 1-nitroso-2-naphthol and
the Ilike; (7) ethers having | to 8 or nore ether groups and 4 to 30 or
nore carpon atoms; tetrahydrofuran, 1,4-dioxane,

1, 4, 7, 100) OximBesdayjeg bﬁ@ﬂmmam;megpr§and)21626®nmanxam§b©hm}uﬁﬂ§ adw, ane,
1,4,7,10, 13, 16- hexaoxyqycl ooct-adecan&,

4,7, 13, 16- t et rdimeshylglyodimi, Sz¢csmimettyliatecr?dutafoieckdmi 8- tet raoxa- 1, 10-
dlazablcyc | o[ 8, 5, 5j i cosane,

2, 3- benz@ﬁnzymahﬂ@l}mameﬂ,éd(myﬂbmétﬁdﬁnﬂb Cgivridylaldoxime, 3-
4,7,13, 16, 21- pe' ut aoxa- 1, 10-di azabi cycl o[ 8,5, 5] tri cosatLe, nonensin,

ni gef i CIHheamlimmd}é-ﬂut:hm;ne()ﬁ)nesuﬂidﬂaldﬂmﬂe@lﬂﬂf@ dmdvhetiks; to 4 or nore .sul fur
atons and 2 to 40 or nore carbon atomns; diethyidithi ocarbara| c acid,

et hyl t hi(6yphemils haviaj d,tocl dinibediohel étb@ﬁﬁ 04 t°30 Qﬁin@re &irbyh SR¥RII our ea,
phei ayl di t hl oaceti ¢ acid, dithiobenzoic acid, 1,2 am no ot hanethiol, -

di phenyl t hi ocmmqmez-bdméﬂml, 3 befbide- H8YHAR
2,2,7,7-.tetramet hyl -3, 6-di thi a?lgct ?rtle @pﬁﬁ(ﬁ?dag%llgfyr%‘étalﬁ?@almM

di met hyIZjG-ﬁJﬂ'ﬂ[bfs(pr?ﬂﬂylbﬂ] DagifométhyQLY-FRenot YiShiRloB6.2-AanaRA aki thedi thi ol
1,4,8,11-tetrathi aundecage)aand t he lIE,| kgﬁc (9) - ar% de c rrpagul}r?%]\at+| aving | to
3 or norkeganm-de groups and 3''to .54 or nore carbon atons; di azoan de,

NN-cl i met hyl acet am de, NN-di net hyl f or mam de-, 15 25 Novermber 2004
hexanet ty) eihesHaidg1 td 8 3T ntlize ofleP BRINNL RRS i%‘ 30/of nife Wibod atcr>]1856,t hyl am de,

' tetrahydrofuran, 1,4-dioxaae, 1,4,7,10-tetraoxacyclotetradecane,
1,4,7,10,13-pentaoxacyclopentadecane, 1,4,7,10,13,16-hcxa0xy(;yclooctadecané,
4,7,'13,16—tctfaoxa—1,.10-diazacyclodctadccane, 4,7,13,18-tetra0xa—1,10-
djazabicyc':lo[8,5,5]icosane, 2,3-bcnzo—1,4,7,10,i3-pentéokacycldpéntadc-Z-cen,
4,7,13,16,21-pei1taoxa—1,10—diazabicyclo[8,5,5]tricosane, monensin, nigcr’i.ciu and
the like; | |
(8) sulfur compounds having 1 to 4 or more sulfur atoms and 2 to 40 --or mdrc carbon
atoms;

diethyldithiocarbamic acid, ethylthioglycolic acid, ethylenebisthioglycolic
acid, ethylenethiourea, phenyldithioacetic acid, dithiobenzoic acid, 1,2~
aminoethanethiol, diphenylthiocarbazone, dimethylsulfoxide, 2,4-pentanedi.thione,
2,2,7,7-tetramethyl-3,6-dithiaoctane, 2-imidazolidinethione, dimethyldithiocarbamic
acid, thiourea, cysteine, maleonitriledithiol, 1,4,8,11-tetrathiaundecane and the like;
(9)'amidé (_iompaur_lds liaving 1 to 3 or more amide groups and 3 to 54 or more

carbon atoms;

diazoamide, N,N-dimethylacetamide, N. ,N—dimctﬁylformamidc-,
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oxam de, valinonycin, phthalimde, succinimde, valinonmycin and the 'like;
(10) N-oxides having 1 to 3 or nore N-oxide groups and 6 LOnNGRRBEr JHBLE
carbon atons; a-picoline-Noxide, y-picoline-Noxide, pyridine-N oxide and
the Iike; (11) others; nitrogen nolecule, water, carbon nonoxide, urea,
sal i cyl ai dehyde, N- ni trosophenylhydroxyl am ne oxyhydrogen and the |ike. 3)
As the conjugated system-conpound having -2 to 10 or nore unsaturated
groups and 4 to. 14 or nore carbon atonms, those described bel ow can be
mentioned; 1,5-cyclooctadiene (hereinafter, referred to as cod), 1,3,5,7
cycl oodiczamethylphesphoyia toigmiden dighenylphpsphiniaiastidss apyiobepglanzideeny | |

tropol one, 1,10- phenanthroline and the |Iike. Fromthe vi ewoint of

pol ynerdzaahild, ivalindmoycinhphthalimidegswepimide) shliapenycif f2hd ¢hé Tike; chl ori ne,

brom ne and i odine) ion and a phosphorous atom contai ning ‘conpound are

pr ef er {b0EN-@xidest Hugirgnl an3 of ware Niauids gionpt add rto @0 lmeiervarbdir om ne  and

I odine and a tertiary phosphene conpound are particularly preferred.

Furt heratomg&s a conbi nation, preferably, the conbinati on between the netal

el ement (dl) selected fromthe VIII G.oup elenent of the 5 'period and the
|1 gand. (d2) _el-pRBlindN-6fidely-PRUIKAN-BRUEGHRIAENIG:AC Bgh ofielke,on and/or
tertiary phosphene conpound “can be nentidned. Wth regard to the synthesis
met hod (Qj)('t,thgrsconpl ex conpound (d), it is wusually obtained by mxing a
salt of (dl) (for exanple, a halide of a-netal, and the |ike) and (d2) at
r00m { eMRRF Gyl ffolcEUE HREr, chitRh Tubroxtdee firdd, SARSIIAedeCr. & compound - of

Interest is prepared after formng-a efent “inte | ate conpl ex

conppur;ﬁlms'[}%ﬁﬁ%gh%ﬁo o%ﬁg{e&'{e&e}% 3%%‘3@%}‘?% figll) and the ligand of. (d2) may

be m xed as"t are hem
3) As the conjugated system compound having 2 to 10 or more unsaturated groups

and 4 to 14 or more carbon atoms, those described below can be mentioned;
1,5-cyclooctadiene (hereinafter, referred to as cod), 1,3,5,7-
cyclooétatetrgene, cyclopentadienyl, pentaﬁethylcyciopcﬁta_dienyl, tropolone, 1,10-
phenanthroline and the like. | | |
. From the Vicvs;point of polymérizabiﬁty for the vinyl group, a halogen
'(ﬂuorigc, chlofiue, bromine a_tﬁd iodine) ion and a pho.spho,rpus atom-(;ontaining
" compound are prcfcrabie, and thc-anion of an atom sciectcd.'from chiorine, bromine
and iodine and a tériiary phosphine compound afe particularly preferred. Further,
as a combinétion, preferably, the combination between the metal .elcment (d1)
selected from the VIII Group element of the 5" period and the ligand (d2) of an
anion or neutral ﬁxoiecu[c being a haiogen ion and/or tertiary phosphine compound
can be mentioned. |
With regard to the synthesis m-cthod of the éomplex compound (d), it is
usually obtaincd by mixing a salt of (d1) (for example, 2 halide of a'metal, and the
like) and (d2) at room temperattire. Further, there is also a case in which a compound

of interest is prepared after forming a different intermediate complex compound. The
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bei ng dissolved in a separate aqueous/solvent solution, or may be mxed in
an aqueous/solvent solution. If necessary, they may be heg\gediR, 56am 30
through '200C. Wien a substance, which should be renoved, is generated, it
may be .renoved under reduced pressure. The conpound (d) generated may be
taken-out as ‘it is or as a crystal, and then purified. As the solvent used
herein, for exanple, an .alcohol-based solvent (nethanol, ethanol and the
| i ke), ketone-based solvent (acetone, nethyl ethyl ketone and the |ike),
am de-based sol vent (N, N di nethyl formam de, N-nethyl pyrrolidone and the

li ke); th(ddbenhthediaaan 0§ £62) ay heuiived asuhenxicds affeteadbeofithém) , and a

m xture of 2 or nore of them may be nmentioned. There are so many conpounds
for (d),beingdispelyed ima sepasgistaqueouséolventisolidom ok mayybenmidedds adescri bed in,
for exanple, Angew. Chem Int. Ed. Engl., Vol.12, pp.57 (1973); J. Chem
Educ. , \Rﬂ“?gﬁﬁafséﬁi?fgéﬁgh(tmm)l,f ngssay, themy bRésatad e froMd0 roygh 105 (1970) ;
Chem Rev., Vo0l.73,- pp.487 (1973);  Interscience- Wlry (1968); Chem Soc:
Rev., VoIOIC. ppVhan ¢ $068InceBadich shoolddeniemo@bd i pérerated Vit idalyde by F. A
Cotton and G W/ ki nson, Baifukan Co., Ltd.); Inoirganic Conpound-Conpl ex

Di ct i onaemoyed uhdécaieduerd pteskans halhd ebnpovati(d) ddweraietigiagbetsieontiviati on i s’
not specifically limted, and there are nonodentate (for exanple, - -

t ri phenyit sharsashi argstasind thémgmumificd. bi Aletlie ablyehif @ed @A) for exRiplL] Aedi ani ne
as a ligand), nultidentate node having 3 to 6 coordination sites (for .

exanpl e al¢caopbasd sudvas (Mettiagol) @ihanbldndthe HRB), Relonebasdd diese coor di nati on
nodes is wusually applied. Further, (d) is usually a non electrolyte type

conpl ex (acotpey) makthilesth fidkdionCART @6 1ike) tamid®YaR s8Rl g@,iﬂto' yte type conpl ex
conpound having charge such as a conplex cation and conpl ex anion. 17 25
Novenberdi@f1®smathide, NarthflppaoHdsHE RA!RMLDY silfoxiREGAbl vyt Ment i oned.
(d_imcthyl sulfoxide and the like), and a mixture of 2 or more of ther may be '
-mentioﬁcd. - | |
There are so many compounds for (d), and they can be synthesized
individually by methods described in, for example, Angew. Chemni. Int. Ed. Engl.,
Vol.12, pp.57 (1973); J. Chem. Educ., Vol.50, pp.343 (1973); Accts. Chc;ll:
Research, VOL3, pp.105 (1970); Chem. Rev., Vol.73, pp.487 (1973); Interscienc.e-
. Wilry (1968); Chem. Soc. Rev., Vol.4, pp.27 (1975); Basic Inorganic Chémistry '
(written by E.A. Cotton and G. Wilkinson, Baifukan Co., Ltd.); Inorganic
- Compound-Complex Dictionary (K. Naka-hara., Kodansha Lid.), ctc.‘—
The mode of coordinatiop is'not specifically limited,, and there are
monodentate (for example, triphenylphosphine as a ligand), bidentate (for example,
ethylenediamine as a ligand), multidentate mode hﬁving 3 to 6 coordination sites (for
cxampl_e, terpiridine as a ligand), but a combination of these coordination modes is
usually applied. Further, (d) is usually a non electrolyte type complex compound
haying no charge, but may be an electrolyte type complex co:ﬁpound having charge

such as a complex cation and a complex anion.
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As specific exanples, (1) when (dl) is the IB Goup elenent netal,

[Cu(CH3) (PPh3))1 [Cu2d (('-0d)2], [Ag(PY)2]d, [Ag(PY) 4] 025N£ ()g\goﬂlle
[ AuCl (PPh3)], [Aud 3(PPh3)], and [Au(dppe)]Cl, or the like; when (dl)
is the VIII Goup element netal of. the 4'h perlod [FeC12(bpy)2]

[FeCl 2(bpy) 2] A, [FeCl(H) (CO (PPh3)3], [FeC (H) (dppe)?2],

[ FeCl 3( NO) (PPh3) 2], [Fed 2(PPh3)3], [FeC 2(PPh3)4]1 [Fe(CN) 2(bPY)2],

[ Fe( CO) 2(PPh3) 3], [Fe(FDZ(NZ)(PPhS)S] [ Co2Cl12(cod) 2], [CCCI(CI»(PPhS)Z]

[ COCl (PPh3) 3], £COC1(02)(PPh3)3] [COC13(PY)331 [Co(cod)Z]Cl _

[CO( H) (CO) ( PRAS{®) thoseidésarihed BplomANSY be spédicaliphytiopears) 3) 2] 2

i Br (NH3) 3a, [N (CH3)C (cod)], [N (C2H5)(cod)]Cl, [N (CH3)(PPh3)],

20 2( acac)a§ spdchiicCexapinh?y,] , [ Ni O 2(cod) ], [N|ZCI2(dppn)] [N|C12(en)],
2(NH3) (PPh3) ] 1[ Ni C 2( PPh3)], [N 2C14(PPh3)2], [N|(PPh3)4]

y)(4)@'133n({11\)1(s$ﬁ813@@ﬁbl,em%ﬂdmhm(SOB)(NH3)3 or the like; (3) when
Is the VIII C?oup el enent netal of the'5 h period, [Rh2C 2(cod)?2],-

(P I (L TR T IO
o2 %Bzﬁ%ﬁ“%%“z‘?ﬁﬂi%’ﬁm% e [note
S“"C T8} e 4 %%%é&%ﬁ%%%@m BB ) Pl a(bpy) ]
| ESS'[ 2 (Bl AP ARRE Ao TR SRB b (BRIGOIATL [ Fu( soe) (120) 31,
motal o oCHE QIR PGPS (recr I T e hel o). [ i o bpy) 211
[0S0 (bRl ), 1 e ) P IR oS o1, o)), [cocucoy@Ph,yg, '
[CoCI(PPh,),], [CoCI(O,)(PPh,),], [COC13(py)3]

[Co(cod),JCL, [Co(H)(CO)(BPh,),], [Ni(acac)CI(PPh,)], [NIBI(CHa){P(Csz)S}ZI
[NBr(NH),], [Ni(CH,)Cl(cod)], [Ni(C,H)(cod)]CL, [Ni(CH,)(PPhs)],
[Ni,Cl,(acac),], [NiCly(bpy)], [NiCly(cod)], [Ni,Cl(dppm)], [NiCl,(en)],
[NiCL(NH,)(PPhy)], [NiCL(PPh,)], [Ni,CL,(PPh,),], [Ni(PPh,),], [Ni(py),]CL,
[Ni(SO,)(H,0),], and [Ni(sosj(NH3)3, or the like;

gggg;gE%Z:ZZZZ
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(3) when (d1) is the VIII Group elément metal of the 5* period,

[Rh,Cl,(cod),], [RhCI(CO)(PPh,),], [RACI(PPh,),], [RHCI(O,)(PPhy);], [RECL(py),
[Rh(cod)z]CI, [RE(H)Y(CO)(PPh,)s], [RuCl,(bpy),], [RuCl,(bpy),]Cl,
[RuC[(H)(CO)(PPh3)3], [RuCl(ﬁ)(dppe)z], [RuCL(NO)(PPhs),], [RuCL(PPh,),],
[RUCI(PPE).], [Ru(CN)(0py)al, [Ru(CON(PPEY], [Ru@E),(N,)(PPL,) |
[Pd(acac)Cl(PPh3)], [PdBr(CHS){P(QHs)_.,}z] [PABr(NH,),], [Pd(CH,)Cl(cod)],
[Pd(C,Hs)(cod)]Cl, [Pd(CHa)(Pth.)], [szaz(acac}z], [PACL,(bpy)], [PACL,(cod)],
(Pd,Ci,(dppm)], [PACL,(en)], [PACL(NHL)PPh,)], [PACL(PPh,)], [Pd,CL(PPL,),],
[Pd(PPh,) ], [PA(py),JCL,, [PA(SO;)(H,0).], and [Pd(SO;)(NHs)], or the like;

(4) when (d1) is the VIII Group element metal of the 6" period, |
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[ GsCl 3(NO) (PPh3)2], [Csd 2(PPh3)3], [Gsd 2(PPh3)4]1 [Gs(CN) 2(bpy) 2],

GCs(CO 2(PPh3)3], [Cs 2(N2) (PPh3)3]1 [Ir2C 1 2(cod.) 2], ggo‘g_p h3) 2],
%Ir(CI(?D 513)3]? ][IrE](g;g(lgPh?sg?)]l %I]rdg(PY)S]s [Ir(cod) %g\lgl )ﬁdﬁ
[Jr(H)(CO)(PPh3)3], [ Pt (acac)d (PPh3)], [PtBr(CH{P(CA)3}2]1 [PtBr(NH3)3]1
[Pt (CH3)Cl(cod)], [P1(CH5)(cod)]d, [Pt(CH3)(PPh3)], [Pt2Cl2(acac)?],
[Pt C12(bpy)],.[PtCl2(cod)], [Pt2C1l2(dppm], [Ptd 2(en)],

[ Pt Cl 2(NH3)(PPh3)] [Pt Cl 2(PPh3)], [Pt C4(PPh3)2] [ Pt (PPh3)4]1
[Pt(py)4]Clv [Pt(SOB)(I|20)3] and [Pt(SO3)(NH3)3]1 or the like can be

nent i one@sGiifbpiohl, [G)k@y(bpy);](l‘lp[oml(ﬂ)(me})(ﬂmm OsQUED@ppepd therefor- the

conpounds W thin the scope previously descri bed may be enpl oyed. A

f s 08C1, (P, {Hyﬂg;; RuCl 2( PPh3) 4
Flriﬁzglrrzﬁ[dpprr)] EPR;%)IH(;((E:O)B(P%M)% andla I ( @ipy)%w th(e one) b

cont ai niOB(COREM), [Oseupae) PR, FBIGH(cbay, 'nﬁm(@@)aim?'lum pal | adi um ~of

the 5 period and a gand -sel ecte roma group consisting of an ani on of

an at om[M([qth3m c[mom)z())%gqtturt hgﬁ,ljm]%[r]}(%d)nml qqf Qpﬂ )l]odl ne, and a

tertiary phosphine co rom t'h

Pormoun %2 d%CKPPH qP%ﬁ@HL)\Xﬁ?%HS}BMS[Ptﬁf(ﬁffﬁsigm orga IS ol vent. eﬁs

conpoun I's s ubI e’in a water c sol vent .
synt hos i R PR PR B aell rclRaGRET G Ity 1
For ?5‘1‘5‘%&2 (AT eIl TRLTEE kPR i%’#ef%la@%‘aﬁls“f?é&? ?féﬁ'%;éi ki ng
o 0. by naver PAENGIES: IO ERTy; %ﬁf‘*ﬁ@ﬂ@@ fhede®heny pmos
15 SRl e 5 B . o
PP 0" LY 1P S5pe IS EAY b may%%%%{p sple articleis performed, and
A preferred complex comipound is such as [RuCL(PPh,),], [RuCL(PPh.).],
[Pd,Cl,(dpprin)], [RhCl(CO)(PPha)Z] and [RhCI(PPh,),], i.e., the one containing the
VI Group element metal (ruthenium, rhodmm, paﬂadlum) of the 5 penod and a
-ligand selected from a group consisting of an anion of an atom, which atom is
selected from chlorine, bromine and iodine, and a tertiary phosphine compound.
Further, from the viewpoints of polymerizability and operability, i.t is
preferable that (d) is a complex compound which is soluble in water or a water-
soluble organic solvent. As the water-soluble organic solvent, the same solvent as
used f(;'r the synthesis of the (d) may be mentioned.
The amoﬁqt of (d) and (d1) is preferably 0.005ppm to 2.0% by mass for (d)
and 0.001ppm to 1.0% by mass for (d1) based on thé total mass of 2 monomer and
first crosslinking agent, and more preferably 0.01 ;;pm to 1.0% by mass for (d) and
" 0.005 ppm to 0.5% by mass for (d1), and most preferably, 0.02 ppm to 0.6% by mass
for (d) and 0.01 ;'ipm to 0.3% by mass for (d1).

When the amount of (d) is 0.005 ppm to 2% by mass and the amount of (d1)
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productivity is good as well| because the polynerization speed and the
polyneri zation -yield are to be sufficient. Wen the SO'”Q&N&k%bngBQ) to
an aqueous polynerization liquid is low, the polynerization can %
carried out by using a water-soluble organic solvent and surfactant in
conbi nati on and by dissolving or dispersing themin the agueous

pol yneri zation liquid of the nononer. The water-absorbable resin (A)

obtai ned by the, nmethod can be further crosslinked - if necessary by
kneading the resin in a state of a water-containing get wth the

crossl i 1§00 ppyete 1febymass, troabjlityl asran a@o&abbmwnﬁpwﬁ@mdeanﬂ f orm ng
an ionic crosslinkage (such as cal ciumchloride, magnesium sul fate,

al um nupnodsctivigtis.good ms weH Heckese the palyimeeizutitosprgdnaddse crossl i nking i s
t hereby obtained, thus -the water-absorbable resin having high get

st r engt polpumerizatigl yiskiodia te bobuffieient,- . . sol ubl e conponents can be produced.
The effect of the present invention can be further inproved when the

absor babl e r emihen (19 sd1Sbifityosi(d) Bk 26l ayddols polnfyiratiok Hhuid b Gowagend

crosslinking agent) at its surface, wherein the surface- crosslinked. resin

i's fornggl %t R¥iSARTSEdn Mg e é:ﬂﬁcd &upwhém QRvét&esoiwlB egantt scﬁv&{t‘%%a' i nked

pol ynmer obtai ned by drying and by. subsequent y pul verizing the

wat er - CopfRiant ngciaﬁtlgﬁﬁ %&‘h@fhiégm ary1§hb gtwmhctaﬁge&ﬁs' n:produced

fromthe above ne neces justing e grain size. of
dryi hg ROTRERFR KA of ?ﬂéif*gﬁ‘y‘t*%ﬂpgfta?ﬁ’?e”ﬁfy 80 to 23000, thin film
L TR R AT PR ) 1
rays. (:At‘logs(fmkeg| ef’nccc Oby imrgatd?nté {28 II:S% 11} Q gta?e of a \%rgtf:r-cog{f;?rﬁzrlg-Zgglo4

with the crosslinking agent (a-2) or polyvalcut metal compound capable of forming

an iomnic crosslinkage (such as calcium chloride, magnesium sulfate, aluminum -

- sulfate) or the like. Rclativcly‘ homogeneous crosslinking is thereby obtained, thus
the water-absorbable resin haviﬁg high gel strength and fewer amounts of water-_
,solublé: compaonents caﬁ be produced.
~ The effect of the prcsé‘nt iﬁvcntion can be further improved ﬁhen the

absorbable resin (A) is crosslinked with a crosslinker (the second cr(-)sslinking agent)

at its surface, wherein the surface-crosslinked resin is formed by crosslinking the

vicinity of the surface of a crosslinked polymer obtained by drying and by

subsequently pulverizing the vi;atcr-containing gel-stated polymer of the absorbable

resin produced from the above methc;d, and, if necessary, by adjusting the grain size

of the pulv_crizcd polymer. .

The drying method may be usual methods such as a drying method by hot
air ata témperéﬁlre o% 80 to 230°C, thin film drying method using a ﬂrum dryer
heated at 100 to 230°C, (heated) reduced pressure drying method, freeze drying

method and drying method by infrared rays.” Also, there is no limitation for the
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pul verizi ng nethod, and common equi pnment such as a hammer type pul veri zer,
i npact type pul verizer, roll type pulverizer and jet streagNbydfePsto¥eri zer

may be wused. The obtained pul verized material, if necessary, are sieved to
adjust its grain size. The formof the crosslinked polymer after
pul verization'is not specifically Ilimted, and irregular pulverized form

flake form pearl form rice grain form granulated formand the |ike can
be exenplified. For the usage in paper diapers and the like, the irregular
pul verized formis preferable fromthe viewpoints that it entangles well

with a fpubvaisngmictiadabndosninbatequipmentbdding aliaaiméngpt bhlpsesat erial  may
not be anticipated. The grain size of the obtained vva?er-absorbabl e resin

(A) in tihgpapatype pulrerizer ol @p@?ﬂ)xre@ﬂzhzeﬂldqu QieaM (ge WaRRBEERRY beThe NBss

average particle dianeter of obtained is préferably 100 to 800 m and

further yeaf eTAbbYtaZRA fudverAd Maétehl if nB&sONG, WP s edRS aBLVRY kG tO have

95% by mass or nore of particles within a range of 100 t'o 850"m can be

used. | tsides priRferaiend Etagslfd%ﬁ]ﬁ@l}hﬁg;ag&lf %lﬁ %onqgﬁ%@e&ftcapgess The

content of the particle of 100 erab and

nor e pr afigfiéedlakd Iﬁgﬁllml%ﬁzeﬁffoﬁ%,eﬂﬁ%%fn‘ilfeaﬁffoilrﬁ g &‘;‘J(‘) )I?(%El is 3% or

| ess. The nass average particle dianeter 1's neasut I'ig to a-net hod

by pl ot tgrﬁlﬂﬂattaa @oﬂh? SRE Al Y& &%n%c%x%fn Redd St f‘&l\?\tﬂg bg{%eol& paper nxtatgﬁgrrséilbzor babl e

resin on a logarithmc probability papér in

represenhg thd'BkOIhE h‘fég%zliz% dﬁ:ﬁr%ﬁ&ﬂa & pr!:t%% éﬁginntﬁl V! é(fryééso&{;u? %?t nts the

content based on mass termnihg-a par cont al ns

it o1 - aboa B it %E‘Pn‘*?‘%% iaSeisl T 0 FE RS Bomotte TREFochaIL o ot noa

of m XI )pndp%ea 1128 on containing the second crosslinking agent (a-3),
wat er an organr’ vent with (A) and reacting the mxture wth heat

can be rnent ongd. gtg' b sﬁ% ke ggt%fne%%ﬁer—ab_sorbabic resin (A) in the particle

form is controlied by _sicving when needed. The mass average particle diameter of

'_ (A) obtained is preferably 100 to 800 um, and further preferably 200 tn 500 pm and,
the one Which was pulverized to have 95% by mﬁss or more of particles within a
range of 100 to -850 pm can be used. Itis p'referz_ﬂ_)le that the content of a fine
particle is less. The content of the particle of 100 pm or less is prcferdbly 3%or -
less, and more preferably, the content of the patticle of 150 pum or less is 3% or less.
The mass average particle diamefter is mcasurcd according to a method by piottmg
the respective grain size distribution of the water-absorbable resin on a logarithmic
probability paper in which a horizontal axis represents the particle diameter and a
longitudinal axis represents the content based on masg, and determining a particle

. diameter which contains the 50% point of thc.total_rnass.

As the method of surface-crosslinking the water-absorbable resin (A), the

conventional method, for example, a mcthod- of mfkin’g a mfxéd soiution cbntainjng
the second crosslinking agent (a-3), water and an organic solvent with (A) and

- reacting the mixture with heat can be mentioned.
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The agent (a-3) may be the same or different as (a-2) above, however, the
crosslinking agent (iii) having at least two functional gbOMBRMWALSsJaaCaAN
react with an acid group such as a carboxylic .acid and/ or a group o? t heir
salts is '"referable, and a 9 p polyglycidyl ether conpounds such as

et hyl ene glycol diglycidyl. ether, pot yame resin and azilidi ne conpound
are preferable in' particular fromthe viewoint that they can conduct the
surface-crosslinking at a conparatively |ow tenperature.  The anount of
(a-3) used is preferably 0.001 to 7.0% by nass based on the total anount

of (4-1), (aThe axeat (al3)3hay BOHR LR G @REXNP2D@D) hoPe NbviderBRS, and
particularly preferably 0.003 to 4.0% by nass. en the anount of (a-3)

used i groddliRRh¥0ae¥n h¥ing R 18ast tRE FERGTREI Q{)uﬁéJ%ﬁﬁlecaﬁﬁﬁﬁWiﬂk&ﬁ‘g i's
adequate, and the eff'ect of inprovenent for the absorption anmount under a

| oad i $¢fl §@u éu&?aéyﬁérbﬁﬁﬁfﬁ acid‘gn?]/gpg ggé%:éf t@?&?@ﬂc%@fg?&mlé%w of (a-3)

used is 7. o by mass or” less, t sur crosslinking is not
excessi iy-Yel : ' ' .- | ower ed.
The. ambretyAapLaRs Aiihadtud IS SEHELE BYOALESHER KBty dlylithe 0T

pr ef er apl. ..10% base n.the .0f the t er -.absarbahbl e résin (A and
o e Lok ahd P GGl PEATRER R rhdtiaiH e WRBEWBOR S o o (e
per meatj on of (a~- tq the inside of particle f the t er - absor babl e
oo HY sar’Gostfer B spuiecfisstiiie S tthidrSuele v e Bug. The
absorption amgunt- under -a_] oad,, parti cul absor pti Qn apount under
a heavy Ioad%&m%wgﬁg(%g) ng? B#eﬁaggt(ﬁbé)gfo %a%aby B33 ‘é“egé’t“tfgg hand,
when t he .anmount of vv%t r used,ii 10% or | ess, the perneation of (a-3) to
the | nivaCaBPURYEE (xel)riGe 2)canddaSnmora Prsfaraly viizcior> 8% B ab pt | on
amount under a load is confirned, and the problemof a great decrease in

t he waPariglabuprefarly(.003 tohB%hy mets nWhentheamouns of k&3ppseshis i nventi on,

as the kind of the organic solvent used in :
0.001% by mass or more, the degree of surface-crosslinking is adequate, and the

effect of improvement for the absorption amount under a load is also to be suﬁic;ient.
On the other hand, when the am_ou-nt of (a-3) used is 7.0% by mass or less, the degree
of surface-crosslinkiﬁg is not excessive, and the amount of the wate;r/blood retention
is not fowered.

| The amount of water used when the surface-crosslinking is conducted is
preferably 1 to 10%_ based on the mass of the wafer—ab'sorba-t)le resin (A) and more
preferably 2 to 7%. When the amount of water used is 1% or mbre, the permeation
of (a-3) to the _inside of particles of the_water—absorbable resin (A) is to be sufficient,
and the improvement effect of the absorption amount under a load, particularly, the
abslorption amount under a heavy load (for example, 60 g/cm?) is to be good. On the
other hand, when the ambunt of water ﬁscd is 10% or less, the pcrr—ne':ation of (a-3) to
the inside of (A) is not excessive, the improvement of the absorption amoant uﬁder a
load is confirmed, and the problem of a great decrease in the water/biood reteu’ti.on‘ |

amount does.not occur.

In the present invention, as the kind of the organic solvent used in
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22 25 Novenber 2004 conbination with water, a conventionally known
hydrophilic. solvent can be used, and it can be suitably§eLaciRfg8st h the
consi derati onof the degree of perneation of (a-3) to the inside of (A and
of the reactivity of (a-3)-and the like. The hydrophilic organic- solvents
capabl e of being dissolved in water, such as nethanol and diethyl ene
glycol, are preferable. These solvents may be, used alone, or 2 or nore of
them may be used in conbination. The anount of the solvent used can be
variously changed depending on the kind of the solvent,. but is preferably
| to 10%obddmdicanwithevatess caivefddnalfylrioker hydrdshiliakokwend canlte wellyent 't o-

wat er can be also arbitrarily changed, and is preferably 2,0 to 80% based

on mass aaddt carie: priebbr adcedRith the/midbrationst iROULEOBE porRicatioh 8g (a- 3),
water and a solvent is added to and mxed with (a2) by a conventionally

known nga{39ds tinfidside 0 @A) htDofVht Redb@ity bf fa-3F ad iRdiQUt -Th-EhgrdE fik on
terrpergf?uirsg S preferaglzl 80 to 2%0‘ C gnd&m))r:e.. p? ef er abl 1ﬁ%ﬁto 160' C.

The 1 eaglgic 5o1FBnS Bpdie Sf‘@é‘iﬂgﬁls%pg@ﬂi ReteR Rubss eflgiﬁéf L@ tenperature,

but is preferably 3 to 60 mnutes and nore- prefera to 40 m nutes. The

par { i culdsitsylal 8lyc3De0s BRRLSHIESS Thodd Sl lAhRF de *axecf%&tg,gﬁg&ﬁﬁéié nki ng

like this can be further additionally surtace=crosslinke e same kind
o, (% ety WA StiAR g (5.0, 1o (00 obte v gt il
TECeoSRTY, A A AR AP 8 AL gD SRR, 11
9,500, PO ACRGE B BRIty 19808 0% MTRRR A BB S00 1
?2 OI e[sts me%ﬂagio% tHe g&'velkttto\ iv?atgrrc%{l %% sloear Ptr%tril} Ql‘]a_ancggg,t a?n is %frc eli'arl;‘lay 88 rticles
to 80% baspd on mass and more preferébly 30 to 70%. '
A mi%ed solution containing (a-3), water and a solvent is ad&cd to and |
mixed with (a2) by a conventionally known method, and a reac'ti-on with heat is
carried out. The reaction temperature is prcfcfablf 80 fo 200°C-a11d more.
preferably 100 to 160°C, ‘The reaction time; can be changed depending on the
reaction temperature, but is preferably 3 to 60 }ﬂiﬂuteS and more preferably 5 to 40
minutes. |
_ The particulate water-absorbable resin (A) obtained by SMface-crosélinking
like this can be further additionally surface-crosslinked by tﬁe same kind of (a-3) or
the different kind of (a-3).
The thus obtained particulate water-absorbable resin (A) is sieved and the
grain size is adjusted if necessary. - The mass averﬁge particle diameter of (A)
obtained is hardly changed compared to that before surface—crosslinking, and
preferably 100 to 800 pwm and fgrthcf 'preferably 200 to 500 pm, - The resin which

was pulverized to have 95% by mass or more particles Wit]ﬁn a range of 100 to 850

pm can be used. It is preferable that the content of fine particles is lt_:s;s. The
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23 25 Novenber 2004 content of particles of 100 mor less is preferably 3%
or less, and nore preferably the content of particles of ,LRQ.dhsk 0SS 1S
3% or |ess. These surface-crosslinked-type crosslinked copolymer i1s
preferabl e because' its absorption performance is superior not only under
normal pressure but also under a'|oad, and because its gel strength

I ncreases. The average particle dianmeter of the water-insol uble nonporous
spherical nonoparticles (B) having an average particle dianeter of 1 to 50
nmused in the present invention is preferably 3 to 40 nm nore preferably

5 10 35:.4NiARE IR esn&;}%?ﬁjﬂ?kgcsé% l%r%fc%&bl?% or Iggrggnh Qﬁor@‘iﬁéﬁgag)lgart icle

di aneter is less a usi on” and orpt1on *spee f aliquid

to the gnsi reSkhehn .t bned sorbent is bad. Further, when
it exceﬂggs%bg%ﬂﬁzﬁ%ls{}ﬁgeg?’f?ﬁ%ﬂ ngrglﬁg&é%gggﬂe?%n speed of a liquid to the

I nside of thepresindn the.obtained absorbent s al.so d..The average
particl o i aMsEEsOeradt-tRSBRR B Bk CnolRinfl rdRfanid BeefiE i e,
calculatign froma _value obtained fromthe BET npethod, the,Sears nethod or
22 sert AabiR R fhatortie. R SupeiSime: bR e B aR e AR o
Wth azPPr us IFartic,l e, .the diffusion and absorption speed becones bad.
Fur t herd lopfsandbecapse itsg] sprenghh ingg3ses-ot her t han spherical form such as,
for exanple, hollow form _ porous form petal form aggregated farm or
granul at ed f ofif eenegeanasticl dinrpelpeof the vatesripgolulle mappoions sphsrigal sai d (B)

has spherical formcan be grasped by observing the particles in a

di sper seanepastieles, (Bhbaving ot avérage partighs|diametprof 1 fadl ninsesedringhect r on

m croscope (for exanple, H 7100FA type, manufactured by Hitachi, Ltd.)
under tpresand imiention ivpreferellysr wt40mmymbreaprefepdbly 600 BY. noFandmeest there is a
preferabl e specific surface area for (B) fromthe viewpoint of the

i mpr ov epreferatdf 10He 30idi.usi on and absorption speed, and that is 50 to 400
ne/g.. It .

"When the averaé;e particle diameter is less than 1 nm, the diffusion and
absorption speed of a liquid to the inside of the resin in the obtained absorbeat is bad.
Further, when it exceeds 50 nm, the diffusion and absofption speed of a liquid to the

inside of the resin in the obtained absorbent is also baﬁ. The average p-articlc |

-diameter can be measured by usual methods sucﬁ ﬁs, for example, calcu-lation from a
-valuc obtained f_rom the BET method, the Sears method or a laser mf_:thod.

" The partiglc (B) is a nonporous spherical monoparﬁclc. With a porous
particle, the diffusion and absorption sﬁeed becomes bad. Fufther, its foﬁn' is
spherical. Form other than spherical form such as, for example, hollow form,
poroué form, petal form, aggregated form or granulated form generates a problem
in terms of handling. That said (B) has spherical form can be grasped by
observing the particles in a dispersed state by means of, for examéle, the
transmission electron microscope (for example, H-7100FA type, manufactured by
ﬁitacﬁi, Ltd.j under the condition of accelerating volt-ége of 100 KV. Further,
there is a preferable specific surface an-aa for (B) from the viewpoint of the

improvement of the diffusion and absorption speed, and that is 50 to 400 mzig. It
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24 25 Novenber 2004 is nore preferably 75 to 350 nR/g and particularly
preferably 100 to 300 ne/g. The specific surface area capshg, Basksgd by
the BET nethod, a Blaine method and the |like. Wth regard to the spheri cal
form the roundness can be grasped, for exanple, by conparing the specific
surface area neasured by the BET nethod wth a value of the specific
surface area calculated froman average particle dianeter neasured by-a
nmet hod other than the BET nethod with the assunption that the particle is
nonoparticle. The specific surface area (i) calculated fromthe average
particl e idimoretpeefecibly ¥heo PG tf/gland pafticubelyi prefendblei0Dno 800 miyesent
application is close to the neasured value of the specific surface area
(i) accdlik sigcific suifacBlrea 0aB bBatkasired by the BEFTmbhad] ABlaihbemeviddie of (i)
is 9Qto 110%relative to the value of (ii). Aggregation.of nonoparticles
is equal 4 theilire. | WithegRRY QUBe SPIRTRalSIoREEthe TBMSdhekS chl BApRApaiIEng t he
aggregated particles, therefore, the average particle :dianeter wll

i ncrease anashplé)ySipEdating (BesfcR R sufaRad atalthed@fHARShe BISE et ¥V, the
presence proportion between the nonoparticles (prirmary particles) and the.

aggr egat egitRaralifd Githé SR ATTacB Afdal Gl @PHcE BBDE Q&H}% dfidlew th the
average particle diameter and specific surface area. though the primary
part i ¢l edigincARiRSblred 8] 2 hithbll 6o AMHE e MbaN BPAR ASEABlb, CO-. L1d.)
is 60 nmor less, they are aggregated and not dispersed to primary

article I Lgper OF s | ' I efore
!to he aver zsitglgl gt\/%glqai&éﬁhg%ycﬁl gﬁr@agﬂrla?'s ﬁgﬂgﬁ%ﬁéﬁ%ﬁ%%%%n%a? %d,w{seg ffqt[ﬁ :&gé not used
in the pr | ' T kder. t. this . sunmabl

P mﬁﬁei AR AR ALY of tho baERRDE R EToddMRlin!dhl BreiBat BE1iCRISH y

because the mary par Vi ng been ‘aggrega ryirng step in

th dugct.) t ' d t to thei igi-nal
primary e e e e b Sod A belel i ekl boft BB Tane nor
to dry thge@bhM;s ppe%{:rtabfé fhat ¢ g];rgfu% oltliﬁ is 90 to 110% relative to the value of

(ii).

Aggregation of monoparticles is equal to being in the porous state since

space is created among the aggregatéd particles, therefofe, the avérage particle

) :diameter will increase and the specific surface area will decrease. Accordingly, the
presence proportion between the monoparticles (primary particles) and the
aggregated particles (secondary particles) can be controlled with the average _'particle
diameter and specific surface area. Although the primary particles of Aerosil 200
(silica manufactured by Nippon Aerosil Co., Ltd.) is 60 nm (l)r less, they are
aggregated and not dispersed to be primary Apat‘ticles even if they are dispersed or
solubulized in water, therefore tﬁe average particle diameter is usually 100 nm or
Ihore, s0 it is not used in the present application. it is considered that this may be
presumably because the primary particles having been aggregated in the drying step
in the production of ic particles are ‘har'dly ret-uiued to t_heir'original primary
particles even if 'th.cy are dispersed in water. I_t is important not to dry the primary

particles before use.
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25 25 Novenber 2004 The kind of the material of (B) is not specifically
limted as long as its average particle dianeter is 1 to B@pmeRdogs | ong
as it is water-insoluble and nonporous, and' the material may be either
organi ¢ or inorganic. As the exanple of organi c nonporous spherical
nonoparticles, for exanple, (i) ofganic nonporous spherical nonoparticles
consisting only of the-carbon atom pol yet hyl ene, pol ypropyl ene,

pol ystyrene, poly-p-xylylene, polybutadiene and the Ilike, (ii) organic
nonporous spherical monoparticles consisting of the carbon atomand oxygen
atom a pol yadf§kindot the material o€ (§) istnot spesifjeallylimited antong asdtsyvi nyl et her,
t hermopl asti c pol yester, polycarbonate, polyphenyl ene oxide, polyepoxy,

pol yacef¥grage paticly demetteis Ui 5@ pmeaand asteng akit is wateriipsadulgannd nonpor ous
spherical nonoparticles containing the nitrogen atom a polyacrylonitrile,
pol yani Benparpes; rog [thsmiaterigbimay be teithaeomanicton éndrgisic. (i v) ot her organic
nonporous spherical nonoparticles; polyvinyl chloride, polyvinylidene
chloride, a fAschoeesiple ofotgeaid domperandphéitcal omopaidles, R exaRIplybt ai ned
by copol ynerizing 2 or nore nononmers which. constitute these resins can be

ment i on@idl orgafikensnpar@isesphbmicadl mdhbﬁﬁﬂfc%k%nsﬁﬁki% &6 of the cRBbh lafdrfS are-

required to have a nelting tenperature equal to Or higher than a

Lerer apelyettiuctpoty oy e YA ont 019 LU n UMD AUBERLIRK

particles fromnelting .when the water-"contalni _ dried. Wth
respectiik§ the balance with the drying tenperature, the nelting
tenperature of the organic. nonporous spherical nonoparticles is usually

O e R R L TS T o A
T S8 AR A A B i 2
thermoplastic polyester, polycarbonate, polyphenylene oxide, polyepoxy, polyacetal,

cellulose derivative and the like ,
-(iii) organic nénporous spherical monoparticles containing the nifrogen atom, a
polyacrylonitrile, poijramide, thermoplastic polyuret[:;ané and the like,
_(iv) other organic nonporous spherical monopatticles; polyvinyl chioridé,
_polyvinylidene .chloride, a fluororesin, polysulfone and the like, and a polymer
obtained by copolymerizing 2 or more monomers which coﬁstitute these resins can
be mentioned. -The example (i) is preferable, Further, the particles are required to
have a melting temperature equal to or higher than a temperature for drying to
prevent the organic nonporous spherical particles from melting when the water-
containing gel is dried. With respect to the balance with the drying temperature,
the melting temperature of the organic:nonporous sphérical monopat;’ticles is usually
130°C or more and pfcferably-150°C or more.
The inorganic nonporous spherical monoparticies may bé natural i_norgénic
materials or synthetic inorganic materials, and for example,-a silicon oxide,

“aluminum oxide, iron oxide, titaniim oxide, magnesium oxide and zirconium oxide
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26 25 Novenber 2004 can be nentioned. Further, these may be used in

conbi nation of 2 or nore of them or 2 or nore of them maynERURefoo04
conposite. Anobng these, inorganic nonporous spherical nonoparticles are
preferable, a silicon oxide is further preferable, and anorphous silicon
oxide is preferable in particular. Wien (B) is used.as. a water dispersion
liquid or water-solublizing liquid having the (B) concentration of 10% by
mass, the pHis not specifically imted, but is usually 2 to 11, and
preferably, 2.5 to 10 fromthe vi evvgoi nt that (B) can exist stably as the
pri mar y cAabeimgnionedd Furtheschesrimey ba gsedipeeambivatiomof 2 gemeraofthatn, t he pH.
The amount of the nonporous spherical nonoparticles (B) against the water-
absor bal6F & araséme of Ahem snayrfefrerattimp®itélt o 5. 0% by mass, further preferably
0.02 to 3.0%by mass, and particularly preferably 0.04 to 2.5% by nass.
Wien t he anpudtmomny the®), inmigaticinonfoidsiherivabmonopartickes atdygreédrhigde) a of

I mprovenent " in diffusion and absorption speed to the inside of the resin is
obser vedilicohanxidet is ifsrtberGfefioyable smd amorples, silidon dAife v@eRRible an di f f usi on
and absorption speed is attained, and at the sane” tinme, the nechani cal

st r engt padgiculdie obt ai ned absorbent particles is strong. Further, the
absorption magnification of the obtai ned absorbents, the anpbunts of

wat er/ bl ood  Wélieen(B)dsusaing 4 wetep diHpeRidiq AT MathDRMiA%S Aguidr € not
| owered.. The particle (B) is mxed with (A). (B) my be conpounded at any

step i nhating (hE(BY QGCHIEARINATEDG BY nih}, the DM fsfdt BRIABIIZR0ieA wikep to
before and after the drying. (i) en (B) 'is conpounded before drying, it

T iatelg sone sprstanD S0 B IIRTHT Aort () 1 1ne
wat er - CoRbe 44 the piglary palRlesUnd TRY s%nﬁ%g&%ﬁ@&o&q{#%ﬁéé%dat the
The amount of the nonporous spherical monopatticles (B) against the “;at;ar-
absorbable resin (A) is preférab'ly 0.01 tb 5.0% by niass, further preferably 0.02 to
3.0% by mass, a_nci particularly preferably 0.04 to 2.5% vby mass. When -the amount
.- of (B) added is 0.01% by mass or more, the effect of improvement in diffusion and
absorption speed to the inside of the resin is observed. When it is 5.0% by mass or
less, the improvement in diffusion and absorption speed is attained, and at the same
time, the mechanical strength of the obtained absorb.cnt particles is strong. Furthér,
the absorption magnification of the obtained absorbents, the amount-s of water/blood
retention, and the absorption amount.when pressed are not lowered.
The particle (B) is mixed with (A). (B) may be compounded at any step in
the manufacture process of (A) from the polymcrizétién step to before and after the
drying. |
(i) When (B) is compmiﬁded before drying, it may-be added to a polymerization
liquid to form a mixture by polymerization, in which mixture (B) is compounded lﬂ a

polymer (A) in the water-containing gel state, or may be added to the polymerized
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27 25 Novenber 2004 polyner in the water-containing gel state to forma

m xture. The mxing nmay be carried out by usual mxing e cri bed
bel ow, and there is no problem w.th the m xing tenperat u?éejﬂas :%rn%&gs it
i's between the polynerization tenperature and roomtenperature. The m xing
time is preferably for 30 mnutes to 5 hours. In this case, since the
nonpor ous spherical nonoparticles are conpounded to- the resin in the
wat er - cont ai ni ng gel state, diffusion and absorption speed of a liquid to
the inside of the resin is inproved by evaporating noisture in the water-
cont ai polymegdh thawdterfvoniining ghlstatedo fomn ¢ miktwie.ngThé hdxingnpay ous spheri cal
nonoparticles in. the inside of a resin. (ii) Wen (B) is conpounded after
dryi ngearried oud by msealsnixieequipmenpdepdabid Silow, andthegy istddeprpblehi cl e surface
of (A), or (A and the nonporous spherical m)nopartlcles -exi st separately

as a siwithl the Mixidy @mperdOtens 1big hhitss bawRen UepAyRedza{deeinperdtieh . . not
onIy prevent the phenonenon of association anong (A) via water, but aI SO

Prevend rddie (aigARRACNTRE nREBUHHOR Aerleailp 1530 MiRRLS G/ SRARS, caused by

coatlng the surface of (A) withthe liquid to cont ar n| ng a

wat er - i.nsol Ul ghifBideChifice AR %@rspﬁéﬁ&h m&k@ s%?é&% d

considered that this Is the sa e princi usi ng tratlon aidin

order iR RERURThe RlatLUoRfhittie bl balchichRioH & ﬁtﬁ]zﬁ)gomtiﬁh%bec(%vﬁ ﬁgﬁld?}‘ i §') and

(ii) may be use I nat

| 5P eteibGae bBlnd Rohils S B RNty RlcaIRRAAKLLC SR wRgle! Y the condi ti on

not aggregate I's pr I spersion liquid

o 12 ol Lo ARGk By pdFRSmARL AR il af 2 © oubotanee
| ar | f d B h
e SRS P  E Lary preterred, | because he

(ii) When (B) is compounded after drying, the nonporous spherical monoparticles

-cover the particle surface of (A), or- (A) and the nonporous spherical monoparticles
'ciist separately as a simple mixture of both. | In this case, there are effects which

.not only prevent tﬂc phenomenon of association among (A) via water, but also

- prevent the phenomencn of provoking a decrease in performance caused by coating

the surface of (A) with the liquid to be absorbéd goﬁtainmg a watér—insoluble matters
and a Watcr-hal;dly soluble matters. It is considered that tlus is the same as thc
principle using a filtration aid in order to prcvent plugging when filtermg with a
filter.

Methods of (i) and (ii) may be used in combination. In these methods the
method of (ii) is preferable.

(B) is in a condition of monoparticles, nameiy the condition of not
aggregated, and. it is grefcrable that the water dispersion liquid of (B), emulsified
substance of (B) or water-solublizing state substance of (B) is mixed with (A). The
method of mixing (B) in the wéter-solubliziqg state with (A) is particularly preferred.

Because the water-solubilization tends to disperse the secondary particles into the
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28 25 Novenber 2004 primary particles. The solubilized state indicates a
phenonenon that a substance insoluble in a solvent is vi §§%Jeﬁb@;§2§ﬁ£ved to
have been di ssol ved, and can be judged nacroscopically. A collo state is
al so included in the solubilized state. The solubilized state can be
measured by a transm ssion factor, and the transm ssion factor is _
preferably. 80% or nore and nor.e preferably 90% or nore. The transm ssion
factor can be nmeasured by a spectrophotoneter.' The water dispersion

liquid or water-solublizing state substance can be mi xed by usual m xing
equi prerRrimaty parti¢les. s 'ﬂm%miﬁzed stifatindicates x phenomenondhat| asfubsfanca dry
condition fromthe tine of production to the tine of use. Because the
parti cl dosanble idaisetyehbisonsially pbegaedth havabeex Hissolvadchndrean herjodged

re-di spersed even in water. The concentration of solid contents is

pr ef er alzhgcroscopicai% Bycalldd stagnid alyoisclpdeelf ianthbsolubilized 36%. byThass. The

di spersing nediumis preferably water, but if necessary, a water-soluble
sol vent solutliizdiodtste sug be ascasied by al transinidival facton hoidtie biskemiskighones such as
acetone and the like, esters such as ethyl acetate and the |ike) by 70% by
nmass or fhews imstialln 8084 6f mbByandiBoréaeketdbl £ 90%i diahbéen. Ths t he ni xing

met hod, . a nmet hod of m xing the water- solublizing state substance of (B)

Wi th t hardisihifeiRcior Rak bl Gleasured b&ffa\)st;eafop%of&m&d THe v’e‘&t@i) H'Ept%r@ﬁm

wat er - sol ubl i zi ng state substance o B) -to polynerized (A) before

dr Y1 ng- NBl@ e daby. s AheAfel LARLE ki Hikdl BPBhu N Bixhig B RC0, DU

the forner is preferable.” When the mxing is cdrried out e second

crossl i ni s i%?@ﬁ%xﬁ étﬁatf}}%}tliaés At o9} 18 ihaNGY \Coh itk ot die tﬁé‘&m? ro{ Bpowder y

particles of ( . - water-solublizing State substance o ) and. t he

second gigadtionith il RV b0l | BYELsDMe Pakiicies ek hlliYeolliE afhlalidh | S

obt ai ned by aqueous sol ution polyneriz&tion etween a wat er=st
vt or - s AT ER e ARG okt Rird SRR ol B htcr. p e RRAAREBln oS T2 1121 e o
(A and dofifenb PckefbfiP 't % B4R hndhuBrd hfdaBl)S A3 byirddisheat can be
| The dispersing medium is prcférably watcf, but if nééessary, a water-soluble solvent
(alcohols such as methanol, ethanol and the like, ketoneé sucﬁ as acetone and the like, |
esters such as ethyl acetate and the like) by 70% by mass or less based on water may
be l;SGd in combination. As the mixing method, a method of mixing the wa;‘,'cr-—
solublizing state substance of (B) with the dry powdery particles of (A), or a method
of adding the water-solublizing state substancé of (B) to polymerized (A) before |
dryi;lg-followqd by mixing and then drying with heat may be mentit:;ned, but the
former is preferable.  When the mixing is carried out using the second crosslinking
agent, 2 method of simultaneously mixing the dry powderjr patticles of (A), the.
water—salublizing state substance of (B) and the secbnd crosslinking agént followed
by drying with heat wherein (A) is obtained by aqueous solution polymerization
between a wat_er.-solublt;, monomer and the _first'crosslinking agent, or a method of

mixing the water-solublizing state substance of (B) after the dry powdery particles of

((A) and the second crosslinking agent are mixed and dried with heat can be
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29 25 Novenber 2004 nentioned, but the latter is preferable. Further, the
wat er content in a mxture of the water-containing gel of )
nmentioned in the above nethod (i) is not specifically i mz%%Yer@%gzqog
preferably 2 to 10-fold based on the solid contents of (A). Wen it is
2-fold or .nore, the uniformty at kneading is great, and the 'inprovenent
effect of the . diffusion and absorption speed of the absorbents obtai ned
i s good, When 10-fold or less, it is econom cal because the drying tine is
short. As the m xing equi pnent for conpoundi ng and honogeneously m xi ng (B)
wi th (Amentioncdydiue thedanérei ptefgrablel , conventional | y known equi pment can be
used. As t-he exanple of the specific-equipnent, a double armtype kneader,

i nternal ni xeFurth&aRUertofdnk in & Bliktué 6PN RehtdryEshtdTnitR gel @EQA) COnpounder ,
screw type extruder, screw type-kneader and a mincing rnachine and the |ike

can be Hﬁd‘t%?ﬁ%ﬂt-ioﬁréaqn tROMRIVE Q5 gj isthols fte@butie equi pment can

al so be used. The drying tenperature” of the water-containing.gel state

m xtur € pidfoiischito i@kolh%asméggﬁ@g},@%gﬁk%y SRR eolper er ably 100

to ZOOCP an n particular, prefera ryi ng

ver2ihe (oS0l B Rarh B SREA SlkoRERNSAIS 110 (L

short, enpera S ,-a side"reaction or the
deconposgi| in h i ke do not .occur S he

absor pt Hiisith Ald AREedEH el G &P Bpodb G oA . o epn A id "R

| ower ed, The .equi pnment ich dri .a n xtur f (B) and (A) in a
mater-cgﬁkgﬁﬁfﬁémgagPK§ ?@“ﬁa@cgzwﬁgﬂﬂﬁﬁséﬁﬂgpnén%, and(fér exanple, a
drum dryer, cqoncurrent band dryer (tunnel. dr , _ventilated, band dryer,
Spout | g s r camib TSt SAtpent B cbinbhusding S hokFirow  Rtih B oo
dryer, an GQ | i ke can be, nenti oned., The heat source is not ipecifically
1t eami ) B AT HEt POHAIBIEL | REsningathe kngyn equipament can be used.

As the example of the specific equipment, a double arm type kneader, internal mixer

(Banbury mixer), self cleaning type mixer, gear compounder, screw type extruder,
_ S(_>rew type kneader apd a mincing machine and the like can be mentioned. Tht'a
-combination of a plural number of the equipment can als.o be used.

The drying temperature of the water-containing gel state mixture to which
(B) has been added is usually 60 tﬁ 230°C, preferably 100 to 200°C, and in particular,
preferably 1q5 to 180°C. Witha drying temperature of 60°C or more, it is
economical because the drying time is short, and when the-tempéfaturc is 230‘;C or
less,a s_ide, reaction or the dccompoéition of thf; resin and the like do not occur, and
also the absorption performance and the diffusion and absorption speed are not
lowered. -

The equipment which dries a mixture of (B)- and (A) in a water-containing -
gel state may be comﬁlon equipment, and for example, a drum dryer, concurrent
band dryer (tunpel dryer), ventilated ba'n_d. dryer, sp;)ﬁting Jstrcam tuozzlc jet) dryer,
box type hot air drycr, infrared dryer, and the like can be mentioned. The heat

source is not specifically limited. The combinafion of a plural number of these
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30 25 Novenber 2004 dryers can be also used. As an additive or an extending
agent, a residual nononer reducing agent (for exanple, s e,

hydr ogen peroxide and the like), surfactant, antibiotic ??NHV@SE%W%OE

guat er nary anmoni um sal t corrpound chl or ohexi di ne conpound, netal -
salt-based antibiotic and the like), antiseptic, aromatizer, deodorant,
colorant, antioxidant, and fine filler other than (B), and the |like can be
added in the mixture of (A) and (B) of the present invention if necessary.
The addition amobunt is preferably 0.1 to 50% by nass based on (A) plus
(B). Thdsersersibe slsgusesh be added during the drying or also after drying
of the water-containing gel state m'xture. As a surfactant, _there can be
mentioned is &s aarﬁdditi\acnriamaab:tmﬁingﬂgcnniacrbsiduaiaﬁdncmﬁmrwdm;a?mg sgenéct i vat or,
anphoteric activator, and for exanple, a surfactant described in the

speci f i ¢fat epample, tdiumI3alfitd, hydtbgengrerdkide andthe fike) tduefaetangyntibiotigsed i s
conbi nati-on. . Exanpl es of anionic surfactants include hydrocarbon series

et her céiobexathpie, 2 guitrdagy angonhen et bompauidy eklogsheRidife 2dmpouril t s t her eof
[ oxyet hl ene (pol ynerization degree=1 to 100) lauryl ether acetate sodium

oxyet hl gfeal ship®aystartibadtioihdige 1i&e); hutiepliCdroldtitd, dssddragueabaat.e di sodium
etc.], ‘hydrocarbon series sulfate ester salts havi ng the car bon ‘nunber of

8 10 24abEOAHAN ARLINS HELH étﬁéﬁhan?ﬂy%@hfd“ﬂ:é&ﬂﬁ’é‘ﬁfdb&?ﬂt%&%&r =1 to

100) lauryl sul fate sodi um oxyet hl'éene (polynerization degree=1 to 100)

lauryl. Al 4t @)dfi b B?é@@ﬁtﬂﬁ%iﬁmn%ﬂ@éc?éa?ﬁe TROhJATESA 5ﬁbheﬁhdegree 1 to 100)

coconut oil fatty acid nonoet hanol am de sul fate- sodi uni ydr ocar bon

ooy PRECADR G135 0% B Be ol PAPIS RBID OTnAk alddiflelfan bORMT

dodecyl enzenesulfonate etc.], hydr ries phosphate sa

t he car Hﬁ’ﬁ'n@l 2 0r841 f?e:% g&gigg)ot' Fﬂaur yf:}’ E@;ﬂ?&%ﬁ%& ’sﬁa‘i’{)ﬁ%l}iﬂre”e

(pol yneriza egree— e Sodi-um et c. ],
fatty acid sajks @?ﬁ@aﬂ@tﬁ&g L84 fie mentioned is an anion activator, nonionic-

activator, cation activator, amphoteric activatot, and for example, a surfactant -

~ described in the specification of USP 4331447. One or 2 or more of these may be

used in bombi-u'ation. |
Examples of anionic surfactants inclu&e hydrocarbon series ether carboxylic

acid hgviné the carbon number of 8 to 24 6r salts thereof [oxyethlene |
(polymeriza,tior;l degree=1 to 100) lauryl ether acetate sodium, oxyethlene
(polymerization degree=1 to 100) lauryl sulfosuocinatc disodium etc.], hydrocarbo;l
series sulfate ester salts having the carbon number of 8 to 24 [sodium lauryl sulfate,
oxyethlene (polymerization degree=1 to 100) lauryl sulfate sodium, oxyethlene
(polymerization degrce=1.-t0 100) lauryl sulfate triethanolamine, oxyethlene
{polymerization &égree=1 to 100) coc;mut oil fatty écigi nionoethanolamide sulfate

- sodium], hyérocarbon series sulfonate salts having the carbon number of 8 to 24
[sodium dodecylbenzenesulfonate etc.], hydrocarbon series phosphate salts having
the carbon nu‘mber of 8 to 24 [sodium laurylphosphate, oxyethlene (polymerization

- .degree=1 to 100) lauryl ether phosphaté sodium etc.], fatty acid salts {sodium laurate,
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31 25 Novenber 2004 lauric acid triethanolamne etc.], acylated am no acid
salts [coconut oil fatty acid nethyl taurine sodium cocggugveq),ibler%@gty
aci d sarcosi ne sodium coconut oil. fatty acid sarcosine triethanolam ne,
N-coconut oil fatty acid acyl-L-glutamic acid triethanol am ne, N-coconut
oil fatty acid acyl-L-glutamate sodium | auroyl nethyl-P- al ani ne sodi um
etc.], and others [sulfosuccinic acid oxyethlene (polynerization degree=1
to 100) | auroyl et hanol am de di sodiumetc.]. Exanples of the nonionic
surfaectants include fatty acid series alcohols (carbon nunber of 8 to 24)

al kyl ena@it deid(teiHapdlafiiindetc. |Cdcyfaté Pafinoddiisdlts [CoOInieilifaAy agld degree=1 to
100) [lauryl al cohol ethylené oxide-adduct (polynerization degree=20),

ol eyl  ahemyPlaufink ¥bEie, uéstht Bl I adi@ 94 L0BRE @ihavcoc;@%)e Bgffg& heidSPer m

8
al cohol ethyl ene oxi de "adduct ?pol ymeri zati on degree=

oxyal kydaehfidedde ﬂoﬁ%ﬁ,{N—%@m&fﬂ?gﬁgzt?fﬁéiﬁﬁgdz%?lﬂgm%%iﬁe:1 to 100) hi gher

fatty acid (carbon nu ester’ f onostearic aci-_d pol yet hyl ene
O e D KR SO A AR e SRR V)
ror e Al <BhEAT . Bl g RSRR Sly BA orb an
sor bi ¢ AHetadrp AU e Rar B ERER Tl an Gl oi ¢ 261 (fonor di) ester
of 2 to 8. . porRE of e Sl wiEbetns inetate s AR ¥PueYBeAI S Con T
24)  CorGRpRarIEy et o 2 lylRseds (o nat el 210 ISR an | auri ¢ aci d_
(rmono/dj ) ester, polyaoxyethylene (polynerization degree=20) sorbitan
pal ni t i @LErdiZakon dearer=tiq X‘PQ) vyl pléndoh pibaleae oxirds adduet zat i on degr ee=15)
sorbita s‘t earic acid (Lrono/ di R “ester, pé)l y0X ee;(gg’l ene  (pol yneri zation
degr eeSPelymssizstiondegrcer20)aeledl tleohl cthyjenssaxdde addyicy (Balpmstiradien
‘degree=10), sperm alcohol ethylene oxide adduct (polymerization degree=35) etc.],
'-ox.:yalkylcnc (catbon number of 2 to 8, pol'ymerizatic;n degree=1 to 100) higher fatty
acid (carbon'number- of 8 to 24) ester [monostearic acid polyethylene glycol
(polymerization degree=20), distearic acid polyethylene glycol (polymerization
degrce¥30) etc.], polyhydric (Z-hydric to 10-hydric or mor-c.-hydric) alcohol fatty
acid (carﬁon _hﬁmbcr of 8 to 24) ester [mbnostcaric acid glyccrin, monostearic acid -
ethylene glycol, sorbitan laurie acid (mono/di) t_’:S‘tCI', sorbitan palfnitic acid (mono/di)
ester, sorbitan stearic acid (mono/di) ester, sorbitan cleic acid (mono/di) cstér,
.sorbitan coconut oil (mono/di) ester stc.], polyoxyalkylene (carbon number of 2 to 8,
polymerization degree=1 to 100) polyhydric (2-hydric to 10-hydric or more-hydric)
alcohol higher fatty acid (carbon number of 8 to 24) éstcr [polyoxyethylene
" (polymerization degrgc:l{))'sorbitan Iauric acid (mono/di) ester, polyoxyethylene
(polymerization degree=20) sorbitan palmitic acid (inono/di) ester, polyoxyethylene

(polymerization dcgrce=15) sorbitan stearic acid (mono/di) ester, polyoxyethylene

(polymerization degree=10) sorbitan oleic acid (mono/di) ester, polyoxyethylene
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32 25 Novenber 2004 (polynerization degree=25) lauric acid (nmono/di) ester,
pol yoxyet hyl ene (polynerization degree=50) stearic acid ﬁﬂ?%‘r@@zo@ft er,
pol yoxyet hyl ene (pol yneri zati on degree=18) oleic acid (nono/di) ester,
sor bi tan, pol yoxyethyl ene (pol ymerization degree=50) dioleic acid nethyl
glucoside etc.], fatty acid al kanolamde [1:1 type coconut-oil fatty acid
di ethanolam de, 1:1 type luric acid diethanolamde etc.], polyoxyal kyl ene
(carbon nunber of 2 to 8, polynerization degree =1 to 100) al kyl (carbon
nunber of to 22)  phenyl et her (pol yoxyet hyl ene(pol yneri zati on degree

=20) noni(P lifRdegree=25) laysig W&aﬂﬂ@dﬁmfie@w yoryethybdser of 2 to 8,

pol ynmeri zation degree = -1 to 100) al kyl (carbon nunber of -8 to 24)

ani noet KBelymeazatioe degreenif ateatinpeid (sfong/dipester) plyakfsthyleaear bon nunber of
1 to 6) am neoxide [l|auryldimethylam neoxide etc.], polydinethylsiloxane
et hy| enépRlymerigatinmdegtpot i) elaic heid dmonpbll) etorpsabitisg pelydxyettiylayel yrer

(wei ght average nol ecul ar wei-ght = 150 to 10,000) and the |ike. Exanples of
t he cat i(pelymesiaatiaicdegres=50) dialeie agidmethyhglyicasidoBicjyt:a8/ 4cid ype

[stearyl trimethyl anmoni um chl oride, behenyl trinmethyl ammoni um chl ori de,

di st ear ylidinokpiijé fhiypecncohiicsil thity sidgiettmublaaiide, D @ypetutivtatia aci d

am nopropyl et byl di net hyl ammoni um etc.], amne salt type [stearic.

di et hy| simthoetayiderdc] pobyoghkyledi (earbyh atinber 652 tO8 HoymegzatRney! ani ne
| actate etc.], and the |ike. Exanples of the anphoteric surfactants

i ncl ude degteai=nktd YO N {eirbon Gumbsr §BLI@RL)s [ coconut oil fatty acid
am dopr opyl di et hyl am noacetic acid betaine, |auryldinethylamnoacetic

aci d bephemdethar(blywkydthFondpsiyairlioNdbyde Loupioanbhdidaga dtghum bet ai ne,
| auryl hydr oxysull-(?olybe{ai jralle,é](Paur oyl am dog%([ﬁyl hygfrooxyl;et ﬁe‘lﬁcar b_oz’yrret hyl

L L OO Bt o SO 1 ABRRPTOL
(carbon number of 8 to 24) aminoether and alkyi (catbon numbc# of 8 to 24) dialkyl
(carbon number of 1 to 6) amingc;xidc [lauryldimcth-ylamincoxide etc.], |
polydimethylsiloxane ethyleneoxide adduct, polyoxy'rethylcne polyoxypropylene
Block polymer (weight average molecular weight = 150 to 10,000) and the -like.

| Examples of the cationic surfactants include quaternary ammonium salt t'ype
[stearyltrimet.hylammon-ium chloride, behenyltrimethylammonium chloride, |
- distearyldimethylammonil_lm chloride, ethyl sulfate lanolin fatty acid
aminopropylethyldimethylammonium etc.], amir;c salt type [stedric .
diethylaminoethylamide lactate, dilaurylamine hydrochloride, oleylamine lactate
etc.], and the like.

_Examples of the amphoteric surfactants include betaine type amphoteric
syrfactants [coconut oil fatty acid amidopropyldiméthylaminoacetic_acid betaine,
lauryldimcthylaminoﬁcctic acid betaine, 2-alkyi—N -carboxymethyl-N-

: hydroxycthylimidaioliniuﬁl bcthiﬂe, laurylhydroxysulfo betaine,
lauroylamidoethyl].lydroxycthﬂcarboxymethyl betaine hydroxyprdpylphosi)hate

-sodjum etc.], amino acid type amphoteric surfactants [B-laurylaminopropionate
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33 25 Novenber 2004 sodiumetc.], and the Iike. Exanples of the antioxident
i ncl ude hi ndered phenol series antioxident such as 25 November 2004
triethyl eneglycol -bis-[3-(3-t-butyl -5-met hyl -4-hydr oxyphenyl ) propi onat e],
1, 6- hexanedi ol - bi s[ 3-(3,5-di-t-butyl -4--hydr oxyphenyl ) propi onat e],

oct adecyl - 3- (3, 5-di t-.butyl -4-hydroxyphenyl propi onat e, '

3,5-di -t-butyl -4-hydroxybenzyl phosphonate- di-ethyl ester and the |ike;

am ne series antioxidants such as n-butylam ne, triethylamne,

di et hyl am nonet hyl nethacrylate and the like, a conbination of 2 ,or nore
of themgodrxa®R]. Eandthd g Ul traviol et absorbing. agent-include benzotriazole
series wultraviolet absorbing agents such as .

2- (5- met hyl - Zphyeiiex PR anlid BaBAGhEiuas - ies antioxident
.(3,5-di-t- but%- hydr oxyr}hensﬁ%enzolﬁlrn:agrz%lpél,eml serics antioxident such

g g g g :triieﬂ%%?ékg%ﬂggi}g[é 8‘ %y ll)_%)-gjrl]zoﬁ %'gg‘%pg%gﬁpﬁ@%}iﬁa&]f 15 azi ne
5% a6 SHraRAOPY L RES R PO AN BT Rhropiopaieh coesal 2435 Fre 1 ike:
ey ar S4B B AR bfeleofe - Sa TR VBB BRI R ke atesn | § de

series ultraviolet absorbing agents such as 2:ethagxy-2'-.ethyloxalic acid

b1 sani 1 9iGYE R P Bke: e SOR5T antataReR ek 55 BrOUBREIR. T hom  Exanmpl es
of the inhqrganjc powder jnclude calciumcarbonate, kaolin, talc, mca,
bent oni {gthylqmige, ‘E‘SWYEI?’QPm&gHiE%E%“ plsaadithe ke, agpomhipationyel 2 o) ass
powder, gl ass_ . bal oon, sand bar bal oon, coal powder, netal powder, ceramc
powder BRI ¢fdhemzeplite, slate powder and the like. The form thereof may
be arbitrary and an average particle size is preferably 0.1 micron to 1 mm
Exanpl es of  tifenlghehthe uHeavielst dhsoshing peos kuclude benzatriasledsries ed i ron

oxi de, ninium parared, Prussian blue and the |ike. Exanples of the organic
fi br ousiltfayiglat aﬁsqrhmglmnﬁsém a$ 24(5 meatbylf -y dugkppkeryl)benzotriazole, 2- -

(3,5-di-t-butyl-2-hydroxyphenyl)benzotriazole, 2—(3,5—di-t—butyl-z-hydroxyphcnyl)-

S—Chiorol_)enzotriazole, 2-(3,5—di—t—amyl—z-h'ydroxypchnyl)bcnzotriazole and the like;
triazine series ultraviolet absorbing agents such as 2-(4,6-diphenyl-1,3,5 -tr-iaziu~2~
“y1)-5-[(hexyl)oxy)-phenol and the like; benzophenone series ultrav‘iole;t absorbing
agents such as Z—hydroxy-4-n-dctyioxybcnzophenone and the like; oxalic acid
anilide series ultraviolet absorbing agents such as 2—ethoxy-'2'-ethyloxalic acid
bisanilide and the like, and a co'mb'ination of 2 or more of .them. .-

.Examples of the inorganic powder include calcium carb.onatc, kaolin, talc,
mica, bentonite, 'clz.ty, sericite, asbestos, glass fiber, carbon fiber, glass powder, glass
ba;loon, sand bar baloon, coal powder, metal powder, ceramic powdér, silica, zeolite,
slate powder and the like, The form t-hereof may be arbitrary and an average |
particle size is preferably 0.1 micron to I mm.

Examples of the pigﬁent inch'Jcie carbon bléck, titanium oxide, red iron
oxide, minium, pﬁrared, Prussian blue and the like.

Examples of the organic fibrous material include natural fibers [cellulose
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34 25 Novenber 2004 sereis (cotton, sawdust, straw etc.) and others, grass
coal, wool, mcrofibril, bacterial cellulose etc.], artibéghahpbiRgss
(cellul ose series such as rayon, -acetate etc.), synthetic fibers

(pol yam de, polyester, acryl etc.), pulp [nmechanical pulp (ground pulp from
| og, Asplund nethod ground pulp etc.), chemcal pulp (sulfite pulp, soda
pulp, sulfate pulp, nitric acid pulp, chlorine pulp etc.), sem chem cal

pul p, regenerated pulp (for exanple, nmaterials prepared by nechanically
crushing or grinding papers once nade from-.pul ps, or regenerated

wast eparpsereip(dottops swaluet] shywreee hamd sthtdsygrasy coahiwigplomigofiti, bactesslt epaper s
etc.) and the |like. The absorbents of the present invention, when used for
t he sanideHulosgends aglfidialdibeds (rllelosebae suegh AIPK iatetatesetel)] Sattierie for
improving a dry feeling and for reducing the |eakage,-by setting the

di ff usi dibeaithoRRENIAR] pdlfes3RERSyE QchMlP EnbeiABLtal HiEl jull P8P of citric
aci d; hemat ogbrit val u% 2620%‘b§/r VO lcjpr‘rje fhz:ils 25 toﬁ'Ggq%ﬁg Ii}'filr%}gfrpreferabl y 28

to 60 mibgl Afplidd'RlethddBoMREPEIPYAL S B micHEPRP kﬂlﬂy,%ugggwfobt ai ned by

surface-crosslinking has an Inproved initial absorption a under - | oad,

and it isslfaR S diffd i€ phe Bnlbhas fuldRRey, Remichemticil gragf,i pfciaigy sant tary

goods such as a paper diaper and E‘é@ki n’si nce the . ing may be

i aia i ST

PLOOE gls 18 to ﬁ) 9?8 a’n%‘J pke ertg'rgl y %@%%%gg:&ﬁﬁt%gguﬁcﬁ?ﬁm \(/)a;t gn(rjegard
o B e Dy AL

absorption s rption arount under |oad and the water

tention. bk | h i 1. I f ' hl ood d b
i ust ed usi nd EAUSPBPg A dFe SRR ASshlint S A REIYERmRT ROUEh  ho val ue
b ' | | t, .diff nt di t he .bovi ng bl ood d,

the  cusber 87k BoPertani? BRY arveiy neBeRBVebEbRDONS Lo Belpantler

reducing the leakage, by setting the diffusion and absorption speed to bovine blood

{containing 3.8% of citric acid; hematocrit value = 20% by volume) as 25 to 65 ml/g
-and preferably 28 to 60 mi/g. Further, the absorbents éf tﬁe present invention
- obtained by surfacc-crossiinking has an improved initial absorption amount u_n-der'
load, and it is more effective when those absofbcnts are used for the sanita.ry goods
" suchasa papes diaper and napkin since the dry feeling may be improved and also the
leakage may be lowered by setting the diffusion and absorption Spced to bovine
.bloo'd as 25 to 65 ml/g and preferably 28 to 60 ml/g, and by setting the initial
absorption amount under load to bovine blood as 18 to 40 g/g and preferably 25 to
40 g/g. . Further, with regard to physiological saline, the absorbents exceed in the
- diffusion and absorption speed, the initial absorptioﬁ amount under toad and the |
- water retention amount.  Still, the hcmatocrit-value of bovine blood used can be
* adjusted using physiological s:.aline-or plasma. Moreover, although the value may- '
be occasionélly somewhat different depending on the bovine blood used, the

superiority or inferiority of the absorbents can be judgcd.
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.35 25 Novenber 2004 (Absorbable constructs and absorbable articles) The
absorbents (C) of the present invention is extrenely supebsfbvdniber 2004
absorption properties such as the diffusion and absorpti on speed and the
absorption amount, and articles with excellent absorption performance can
be obtained by - applying the absorbents to the -various absorbabl e
constructs (F) and absorbable articles. As the nethod of applying the
absorbent (C) of the present invention to the various absorbable
constructs (F), the nethod bel ow nmay be nentioned for the nmanufacture of

t he abdd¥isattiableconstncts iad abswbitdengitids) om a matrix of (C) and a fibrous
material (E), for exanple; a nethod (1) by scattering (C) between |ayers of

fibrous nat erTiad sbsotbesis(0) g tief presdnp inlR@atbn ivehfmnadly eupdiglis and so on
arranged in layers; (2)-by mxing (C) with fibrous materials consisting of

pul p, hetRbrpaidagrofdrtied §URAIS thodilfusRnQhd MEorpAbn BYetPRVE RbHp(iGR on denmand

together with fibrous materials by 2 or nore sheets of water-absorbing

Paper QimeWRIEPIHIERD Wil expellédEhbedip RO Ptk 2h E%P%éw been

conventional1y used for absorbable articles suc or exdnple, various

120 PulgbrARE (SOIOTbR  che Rl oS m@%gnstm&gsogggégga%‘g@@tﬁ (coni ferous

trees, broad-leaved trees, etc. oducti on em cal pulp,
sem chgpleal pulp, chem -therno nmechanical pulp . (CTMP), and the like],
bl eachi ng nmet hods, etc. are not specifically limted. Further, as the

R g T TS N
I e SR R Y LA
fibers ngzinq{fagt)égc fie absorbable constructs constituted from a matrix of (C) and a
fibrous material (E), for example; a method -
(1) by scattering (C) between layers of fibrous materials consisting of puip, heat-
adherable fibers and -so 'on arraﬁged in layers;
(2) by mixing (C) with fibrous niaterials consisting of pulp, heat-a&hcrablc- fibers
-and 50 on; or -
(3) by sandwiching (C) on demand together with fibrous materials by 2 or more
sheets of wal;cr-abs'érbiug papeér or nonwoven fabric,
As (E), fibrous materials which have been oouvcntionall.y used for
absorbablé articles such as, for example, various flap pulp and cotton pulp can be
mentioned, and faﬁ materials (coniferous trees, broad-leaved trees, etc.), production
processes [chemical pulp, semi chemical pulp, chemi-thermo mechanical pulp
(CTMP), and the like], bleaching metﬂods, etc. are .not specifically limited.
Further, as the fibrous materials, if necessary, synthetic fibers which do not
swell with watél.f can be used alone, or also in combiﬁation with the above-mentioned
flap pulp and cotton pulp and the like besides the above organic fibr_ous métcrials.

As the example of the synthetic fibers, polyolefin-based fibers (for example,
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36 25 Novenber 2004 pol yet hyl ene-based fibers;. polypropyl ene-based
fibers), polyester-based fibers (for exanple, polyethyl engNovember 2004

t erepht hal at e-based fibers), polyolefin-polyester conplexed fibers,

pol yam de-based fi ber, polyacrylonitrile-based fibers and the |ike may be
mentioned. The I ength and thickness of (E) are not specifically |limted,
and usually, the length is preferably in a range of | to 200 mm and the
thickness is preferably in a range of 0.1 to 100 denier. Al so the shape is
not specifically limted so far as it is fibrous, and web form narrow

cyl i ndr i pdyethylens-beseddiimtes) poyipropylarcabassd fibkes) flnﬂy@stcrﬁbdsadﬁfnbrsf(dom and the
|i ke are exenplified. The addition-anmount of the absorbent (C) of the

pr esent : éxaumpht, ipolyetlyl¢rrecterephtinidiebhee ddtbess); peltyslefin) palasst@ecompleneds| v
changed in accordance with the kind and size of the absorbable constructs

and t he farsgokjranidpbiassl filssrf polpmsglenitils-bise fibarmatil theflike@ay Be pref erabl y
30 to 95% by wei ght based on the mass of (F) and nore .preferably, 40 to
95% by vmemfitnedThe absorbable articles of the present invention is
preferably an absorbable article provided with said absorbable constructs

(F), a liqui d-Tierlengthlaad shickicss bfl (BYare Abf sfReIfBARP 18niBa: lend eE41ly, ﬁ[td hor e

preferably, an article as sanitary goods. As the sanitary goo S,. for

exanpl e, leggthaPprefcthbyah aBARSST PP mbPind ik tKicRiess RAPRIFedbRPGa for an
adult, and thepilrl ke?lg napkin (sani tarr3[/l nalTokl n and tsﬁe PﬁEe) papaer towel ,

pad  (pagni®f 6.160MD) ASHEE. ARG A gefi@ﬁotq,aeélﬁbmﬂhﬁmcﬂstﬁa} ikl pet

sheet (urine absorbing sheet for s) and”t he e can be nentioned.
P17 o A, STt KL A ST e,
filament form and the like are exemphﬁed
The addition amount of the absorbent (C) of the present invention to the
absorbable constructs (F) can be variously changed m accordance with the kind and
" size of the absorbable constructs and the aimed absorption pErformancc, but the
amount of (C) is p’referablyl_SO to 95% by weight based 611 the mass of (F) ;cmd more
preferably, 40 to 95% bj weight. |
The absorbable articles of the preséut-invention is preferably an absorbable
article provided with said absorbable constructs (F), a liquid-permeable sheet and an
air-permeable back sheet, and more preferably, an article as sanitary goods. As the
sanitary goods, for example, a paper diaper (paper diaper for children, paper diaper
for an adult, and the like), napkin (sanitary na;-)_kin and the like), paper towel, pad
(pad for incbntinence, under pad for operation and the l_ike), pet sheet (urine
absorbing sheet for pets) and the like can be mentioned. A napkin and a paper

diaper are preferable.

EXAMPLES

The present invention is further iltustrated below according to Examples and
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25 Novenber 2004 Conparative Exanples, however the present invention is not
limted therewith. Further, the diffusion and absorpti on,§Re&Ehbel B4
initial absorption anount under |oad, the absorption anount under |oad and
the water retention. anmount of the obtained absorbents were neasured by
met hods descri bed bel ow. Hereinafter, %indicates % by mass unl ess
otherwi se specifically defined.. [Masurenent nethad of diffusion and
absorption speed] 0.10 g of an absorbent adjusted to a grain size of 30 to
60 mesh by a JIS standard sieve is prepared as a sanple. The device shown

in Fl G é@ody arﬂli@@ﬁ?&axﬁ?ﬁ@, RoWSer Efcrﬂic}?sch %vfcgﬁﬁl? éé %%'Iﬁnitt e?ﬁé? @if i rmed that

t he- arrangenent of € narrow eln ~al'r and that

ovost N Y HRATind ol Bhdl Bt PSSR Fawl VG H 20 ' ana

bovi ne nt ai ni.n . 8%.0f .citric acid. the h crif.value = 20%
25y vor BraBSorbioaRb R Ml 1R R Bie nler Bip o BT BE Bhlait T e
burette,4 .fromthe to the burette.” Then, t U, r t portign of the
bur o ¢ HSerbEhB RS Tuqaptret by mheihpiescibed {pws, PlrtineRe o MAIGRTLR show ng
the volune of hovine blood in the burette is read before opening the cock
1 at tHYP3 essthsryisespacifically definosl. 5t the side hole. The plain cloth
nyl on sh.7 (5 cmx S cm, of 63 8moper)i ng is laid .on the fl.at plate 6
whi ch hadeagusiang giethodgf diffusion gud pbsogpféomseppsik 8 is placed on it. The
absorption starts once the sanple is placed, therefore the neasurenent

starts fromQH & ofenabsasbentiadiusteshie atgrainssiznof 3Qiins ¢ bsah HytaelS2 i nut es.
is measured by. reading the graduation of the burette. The 10-fold val ue of

t he decyansiaedisiows isrmrepdred pow samplsl ood .i n the burette by absorption of the
blood is referred to as the diffusion. absorption anount. [Measurenent
met hod of t hélherdevics shabadn fGdnisplangd onumideel dtomt gﬁctthdneit isgobet i on . 38

confirmed that the arrangement of the narrow duct 5 which is the inlet of air and that

of the upper surface of the ﬂat. plate 6 are horizontal.

The cock 1 at thc'iowest portion of a burette and the cock 2 at a side hole are

closed, and bovine blood (containing 3.8% of citric aéid; the hematocrit value = 20%

by volgme: manufactured By Towa Pure Chemicals Co.) is charged in the burette 4

from the top of the burette. Then, the uppermost portion of the burette is closed

with the rubﬁcr stopper 3, and the graduation showing the volume of bovine blood in

the burette is read before opening the cock 1 at the lowest portior; and the cock 2 at ‘

the s-idc'-hole. The plain cloth nylon mesh 7 (5 cm x 5 cm) of 63 um opening is laid

on the flat plate 6 v.vhich has a 3mm pore, and 0.10 g of the sample 8 is placed on it.

The absorption starts once the sample is placed, therefore the measurement starts

from this point of time, and the a.mouu-t absorbed after 2 minutes is measured by

reading the graduation of the burette. The 10-fold value of the decreased volume of

bovine blood in the bure’tté by ébsorptiﬁn of the blood is referred to as the diffusion

absorption amount.

[Measurement method of the initial absorption amount under load and the absorption
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25 Novenber 2004 anount] 0.10 g of the sanple of an absorbent adjusted to a
grain size of 30 to 60 nesh by a JIS standard sieve is chak evel ed
in a cylindrical plastic tube (30 nm4 in inner dianeter,agagﬁ%vﬁﬂgﬁgight)
at which a 250-nesh nylon net was attached to the bottom A weight having
an outer dianeter of 30 m#d is nounted on the absorbent, and thereby a

| oad of 20 g/cnR is' applied. The plastic tube containing the absorbent is
quietly placed at the center of a Petri dish (12 em in dianeter)
containing 60 m of the bovine btood, with the nylon net side facing
downwar damding] mass of the absorbent increased by absorbing the bovine bl ood
Is measured after 10 mnutes and 60 m nutes. -The 10-fold val ue of the

i ncreased wei @0 gadftibe sdmple B tag AbbdrbERTQATIA thQ @A8inldi 680 icado absor ption
anount under load to the bovine blood, and the 10-fold val ue of the

i ncr eas adestebgh IS EtedardQicve fwéiﬁﬁﬁcﬁand wiaed ata t ixﬁﬁidahglagtli’@ ﬁl'b@t(f%@ n anmount
under load to the bovine blood. (Measurenent nmethod of blood retention

amount | mdlintinfér dilRe®aY Antin RAgRPEOKRRA B0l HedEH16Pnét WhAI N si ze of 30

to 60 mesh by a JM5 standard sieve 1s charged in a tea bag (20 cmin
| engt h, at@chéd idthe Woltbh, A[Tﬁ@%hb}iaﬁu% 2R oiR? QiYL mmbl 8 s\ RAiItdPG, | S

i mersed.in 500 mM of the bovi-ne bfood for 60. mnutes for absorption;

t hen hunge bBsorbntThREIRFHy% Bhdiol 208 Gh3is agplibdl UriHRSashiethpd f uged for
dewatering with a centri f%ygdal for cg%?)f f%%%;l%or 90 %Eaeconds by a dewatering

it \ciliaitig hEstaaRd ifRaRay b AEASHAELeAA; 604 Pl U8 PR ”) S0t o7

anount with regard to the ass-reactor,

77 g of @ad i 1 Sy b il faci
7o A bt 1o A S A s,

N, N - net hyl enebi sacr er an

di chl or Qi PRENRRGE BN ARMLIRRIHNIES SobIREFE Bl BokgPer at ur e
measured after 10 minutes and 60 minutes. “The 10-fold Valuf;, of thé increased
weight after 5 minutes is referred to as the initial absorption amount under load to
the bovine blood, and the 10-fold value of the increased weight after 60 minutes is
referred to as thé absorption amount under foad to the b'ovine blood.

[Measurement method of blood retention amount]

1.00 g of the sample of an absorbent adjusted to a grain size of 30 to 60
fnesh by a JIS standard sieve is charged in a tea bag tZO cm in Iength, 10 cm m
width) made by a 250-mesh nylon pet.  The tea bag is imﬁ:ers'cd in 500 ml of the
bovine blood for 60 minutes for absorption, then hung for 15 minutes to drain waiter,
and further centrifuged for dewatering with a centrifugal force of 150G for 90
seconds by a dewatering centrifuge. The increased mass is measured to obtain the
blood retention amount with regard t(-) tﬁe bovine blood.
Example 1

Into a 1L glass reactor, 77 g of sodium acrylate, 22.8 g of acrj-(lic acid, 0.2 g

| of N,N’-methylénebisacrylamide, 395 g of deionized water and 0.001 g of

dichlorofris(triphenylphosphine)ruthenium were charged and the temperature of the
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25 Novenber 2004 content was kept at 3C while stirring and m xing. After

t he di ssol ved oxygen anount was decreased to 1 ppmor |es | I ng
nitrogen into the content, 1 g of a 1% aqueous sol ution 0?5E§8?3%£%#%
peroxide, 1.2 g of a 0.2% aqueous solution of ascorbi-c acid and 2.8 g of a
2% aqueous solution of 2,2'-azobi sam di nopropane di hydrochl ori de were
added and mxed to initiate polynerization. The polynerizing was conti nued
for about 5 hours to obtain water-containing gel state water-absorbable
resin (Al). After (Al) was ground to a size of 2 to 5 mmby an internal

m xer, A | fr . di gl ycidyl ether and 1 of KLEBOSOL 30H25
X &f(i)% vk k%b{‘é(t PEewHILY El?ﬂlralg?.iéﬁ d:{&izﬁ% g

(pH for o wat er ~ di sper si on ) average particle di-ameter- = 25
nm specific .area = ok e 9 ) manuf act ured
by O ariant ﬁggﬂﬁ%@@%ﬁ%& .Ox&ﬁ%cﬂlﬁg’gmt‘ﬁ% %%ﬂcea(g)%g{o gg? ]ﬁgll%%ﬁ(g ol ution of
nonpor aug._ spher.j cal anorphou idicen L de wer dde e mxture was
furt hermﬁgﬁﬁ'ﬁ&ﬁé%%q k?t?r; ecémgeﬁ’tfh% Ogﬁtlg ARTCOHP §§Pﬁ°ﬁﬁghﬁfgﬁe’%’r led at a
condi ti on af 15QC and air flow rate.of 2.0 nd.segq. . til-ated band
Gt Retarab o o 2% Sisavicelulitt StabyBieat iz ¥ oFadhr i g or oducs
obt ai ned was | veri ,and .adjusted to a.grain. size of 20 to,100 nmesh to
bt a n Ao of £35 Hoahisbiiiaptoran GBI SHEDuPresiitenEBor | (e
absor bent &1) .is shown in Table 1. Exanpl.e 2 After .the. water-containing
gel . stBFedp dtiptegalymeuzafions Thenolymerzipg wagcapiineedfof a0 oound to a
size of .2 to 5 nmby an internal mxer, 0.1 q%aOf et hyl ene gl ycol
di gl ycilprs ta eflpingatepgenigining, gelfiate watermbsombablererin kddhg u6A) ni xed by
the internal m-xer, and then dried at a condition of 150C and an air flow
rate ofwapgmupd dee sizgywl toSrwmi by ae inderdl enixear 0.1 eeofiathdens gycoly | noue
Ki nzoku Kogyo Co., Ltd.). The dried product obtained was pul verized and
adj ust edigtysidyl gther and il z0KLEBOROL 30H25 (pH for 10% water dispersion liquid
=2.5, ziverage particle diameter = 25 nm, specific surface area = 120 m¥g, solid
content 30%) (B1) manufactured by Clariant Japan Co., Ltd. which is the aqueous
colloidal solution of ﬁonporbus spherical amorphous silicon oxide were added, the
" mixture was further homogencously mixed by the internal mixer, and then dried at a
“condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilated baﬁd drier
(manufactured by Inoue Kinzoku Kogyo Co., Ltd.).
The dried pioduct obtained was pulverized and adjusted to a grain size of 20
to 100 mesh to obtain the absorbent (1). The evaluation result of performance of
the absorbent (1) is shown in Table 1.
- Example 2
After the water-containing gel state absorbable resin (Al) o;‘.)taincd in
Example 1 was ground to a size of 2 to 5 mm by‘ an internal mixer, 0.1 g of ethyicuc
glycol diglycidyl ethér was added, = The mixture was further homogeneously mixed
by the intetnal mixer, and then dried at a condition of 150°C and an air flow rate of

2.0 m/sec. by a ventilated band drief (manuféctured by Inoue Kinzoku Kogyo Co.,

Ltd.). The dried product obtained was pulverized and adjusted to a grain size of 20
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25 Novenber 2004 to 100 mesh, Next, | g of (Bl) was added thereto and after

the m xture was further honogeneously m xed by the intergaldk6iagoht Was
adjusted to a grain size of 20 to 100 nesh to obtain the absorbent %2).
The eval uation result of performance of the absorbent (2) is shown in.
Table 1. Exanple 3 After the water-contai ning get state absorbable resin
(Al') obtained in Exanple 1 was ground to a size of 2 to 5 nmmby an
internal m xer, the, same anmount of (Bl) as that in Exanple 1 was added to
be m xed, ,and then_an absorbent having a -grain size of 20 to 100 nmesh was
obt ai nedoi0 ety Next s, ﬁé(Bb)swm@xgmmretomdaﬁgr thef mixtuvatveas fuethbanol

m xed sql ution (water/ m ethanoi =30/ 70) containing 1% of ethylene glycol

di gl yci dpmagenegushnmizaddesithe dntbood niiker Hevasbeljrsheit awrainesisd of 20 iy at  hi gh
speed, and crosslinked with heat at 140C for 30 minutes to obtain the

sur f ace 180dueshi talobtrin Yipeatsbdonb@)t  (Thp eviletia asulrof parfeesitlce ofthe
performance of the absorbent (3) is shown in Table 1. Exanples 4 and 5 The
sur f ace-abserbenti (@) isshowgmia Fabkot.bents (4) and (5) were obtained in the'
simlar manner as in Exanple 1, except that the additional anount of (B1l)
in Exafxample das changed 1g to 0.5 g or 3 g. The evaluation results of
perfornmance of these are shown in Table 1. Exanples 6 and 7 The absorbents

(6) and (7) werferal aiaredontibing g8l dtate MBHGHORB1e 86ih (AT GRInEd i, ©xcept that
(B1l) was replaced by the sane arrg’unt of the bel ow prentioned l]gnonporous

spher i ¢ &xatpbnD pass gratmbto(Bidle 6f 2 (58 nh By BHATREE] Pixd BieCMH ik results
of performance of these. absorbents are sgown In Tablre’ ?1 %@2‘3 : QﬁEBOSO_
30CAL2S5 of (Bl Y & thOith Wiogle 91 vea3eicab@ o b fiEkeh, and tfn AVB56%enAaving a

grain size of 20 to 100 mesh was obtaiiléd in a similar manner as in Example 1. 2g

of a water/methanoll tnixed solution (water/methanol=30/70) céntaining 1% of

ethylene glycol diglycidyl ether was added to 100g of the absorbcﬁt while stirring at

high speed, and crosslinked with heat at 140°C for 30 minutes to obtain the surface-

crosslinked typé absorbent (3). The cvaIua-tion result 6f performance of the.

absorbent (3) is shown in Table 1.

Examples 4 and 5

The surface-crosslinking type absorbents (4) and (5) were obtained i'n the -
similar manner as in Example 1, except that the additional amount of (B1) in
Example 2 was changed 1gto 0.5 gor 3 g. The evaluation results of performance

of these are shown in Table 1.
Examples 6 and 7
The absorbents (6) and (7) were obtained in a similar manoer as in Exaﬁplc
2, except that (B1) was replaced by the same amount of the below-mentioned
nogporous spherical monoparticles (B2) or (B3) in Example 2. The evaluation
- results of performance of these absorbents are shown in Table 1.

(B2): KLEBOSOL 30CAL25 (pH for 10% water dispersion liquid = 4.0, average
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25 Novenber 2004 particle-dianmeter = 25 um .specific surface area = 200
n2Jg, solid content of 30% nmanufactured by dariant JapadnSRmbekbdha (B3):
KLEBOSOL 30R9 (pH for 10% wat er dispersion liquid =10.7, average particle
diameter = 9 nm specific surface area = 300 nR/g, solid content of 30%
manuf actured by d ariant Japan Co., Ltd. Exanples 8 and 9 The absorbents
(8) and (9) were obtained in a simlar manner as in Exanple 2, except that
di chl orotris(triphenyl phosphine)rut heniumwas repl aced by the sanme anount
of ch.lorotris(tripheniyl phosphine)rhodi um or

i chl'or pireklcaliiélct LRSI GRORNUBBLE WD hOTIE R, SRR fert of S)eval uat i on

results of performance of these absorbents are n Table 1" Exanple 10

Into a dbn@haSsed t ) iumacrylate, 22.75 g of acjyiic acid,
0.25 g o? N, N -rgf%#fe&ﬁeypggc@{ﬂ%{ﬁ?de, 329.3 g of deionized wat'er and

added G| KLEE O o BR Y T AP R BT 520 PeeeCont ent v
(obs byrelini bt A% g Rl e SR i i oty ab%s 2ol ot on
and 2. S Gy st SR of 2.2 -azobi sami of nopropane.
pol ymer A e RS8Nt | nued Tor about 5 hours. to obtain the
b S R 1 Vi b ol
dried at a condition of 150C and an air flow rate of 2.0 niséc, by a
vent i | ad-&FCeptthat dichlorotris(triphenylphosphine)ruthenium was replaced by the same
amount of chlorotris(triﬁhenylphosphinc)rhodium or -
dichlorotctfakis(tﬁphenylphosphinc)mth;anium in Example 2. The evaluation
results of performance of these absorbents are shown in Table 1.
Example 10
Into a 1L glasg reactor, 77 g of sodium acrylate, 22.75 g of élcky'lic acid, 0.25
"g of N,N’-methylenebisacrylamide, 329.3 g of deionized water and
dichloro(tristriphenylphosphine)ruthenium were charged, 1 é,of (B1) wa§ added
while stirring and mixing, and the teniperaturc of the content was kept at 3°C.’
" After the dissolved oxygen amount was decreased to 1 ppm or less by
influxing nitrogen into the content, 1 g of a 1% aqueous solution of hydrogen
“peroxide, 1.2 g of a 0.2% aquedus solution of ascorbic acid and 2.8 g of a 2%
aqueous solution of 2,2’-azobisamidin6propanc_ dihydrochloride wcl;c adﬁed and
mixed to initiate polymerization.  The polymerizing was continued for about 5
hours to obtain the water-containing gel state absorbable resinj (AB1) containing
(ﬁi); : ‘ : .
After (AB 1) was ground to a size of 2 to 5 mm by an internal mixer, it was.

dried at a condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilatéd band
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25 Novenber 2004 drier. The dried product obtained was pul verized and
adjusted to have a grain size of 20 to 100 nesh to obtai nt. 2
g of a water/methanol m xed solution (water/nethanol :301%50@8@9%3{0%?@ 1%
of ethylene glycol- diglycidyl ether was added to 100g of the absorbent
while stirring at high speed,, and crosslinked with heat at 140C for 30

m nutes to obtain the absorbent (10). The evaluation result of performance
of the absorbent (10) is shown in Table 1. Exanple 11 Into a 1L gl ass
reactor, 81.75 g of acrylic acid, 0,25 g of N, N - nethyl enebi sacryl am de
and 341 dgicof 'Ok dried prbduet chitained was pelverztd sdhdjisted focligveragraliesiod t he
content was kept at 3C while stirring and m xing. After the dissol ved

oxygen afi@0rtd 1003nathco ebtbitlad absbrtiRpin O g lo€ S Svddyr/mbthbhodbd¥oldtRgen i nto
the content,1 g of a 1% aqueous solution of hydrogen peroxide, 1.2 g of a

0. 2% aqfeates/nsahatiol 230/90) cseanigd %6f ehilete §1y&ogdi<giyoad %thcd@ous sol ution
of 2,2'-.azobi sauudi nopropane di hydrochl ori de wer.e added 'and m xed to

i nitiat adped W EI0Z6¥ the BbsoThéht ReHild WlE 4t%hi¥R§pee@Middeiesiirkeashgut 5 - hours
to obtain acid type water-containing gel state polynmer. The

vat er - Cpeh@dtNi409C 36} 36 hahReP® WIBR cmsefbfeﬂpflg?ﬁdh%gé %&aa%&és'mro% mm by

an internal mxer while 109.1 g of a 30% sod ydr oxl de aqueous sol ution

was  adgegfoashde e dbdoPp AR ()l fitverh TRle £f the carboxylic acid group
neutralized water-containing gel state water-absorbable resin (A2). After

the samp@appwiiof (Bl) as in Exanple 1 was added to the water- containing
gel state water-absorbable resin (A2) and honogeneously m xed, the mxture

Vent i1 ated” bahtody T oriesy el dER Btk fe Bl O 2R SEP et Zed and
adj ust eihétﬂyl@nfﬁfi@c?yﬁﬁ%@e Bla ¥4 g48’f deionized water were charged, and the
temperature of the content was kept at 3°C while stirring and mixing.
After the dissolved oxygen amount was decreased to 1 ppm or less by
influxing nitrogen into the content, 1 g of a 1% aqueous sqlufion -of hydrogen
peroxide, 1.2 g of a 0.2% aqueous solution of ascorbic écid and 2.8 gofa .2%
aqueous solution of 2,2’-_azobisz.imjdi.nopropan_c dikydrochloride were added and
I_nixed to initiate polymerization. The polymerizing was continued for about 5 -
hours to obtain acid type water-containing gel state polymer. |
The water-contfaining gel staée polymer was ground 'to a size of 2 t0.5 mm
by an internal mixer while 109.1 g of a 30% sodium hydroxide aqueous solution was
added and kneaﬂed to obtain 72% by mol of the carboxjrlic acid group neutralized
water-containing gel state water-absorbable resin (A2).
After the sa-me amount of (B1) as in Exémf)lc 1 was added to the water-
containing gel state water-absorbable resin (A2) and homogencously mixed, the
mixture was dried at a con_dition of 150°C and an air flow tate of 2_..0 m/sec. by a

ventilated band drier.

. The dried product obtained was pulverized and adjusted to a grain size of 20
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25 Novenber 2004 to 100 nmesh to obtain an absorbent. 2 g of a

wat er / met hanol m xed sol ution (wAter/ nmethanol =*70) cont aigiNyGeri¥% 9604

et hyl ene glycol diglycidyl ether was added to 160g of the absorbent while
stirring at high speed, and crosslinked '"with heat at 140"C for- 30 m nutes
to obtain the absorbent (11). ' The evaluation result of performance of

t he absorbent (11) is shown in Table 1. Conparative. Exanple | After the
Wat er-contai ning gel state water-abs' orbable resin tAl) obtained in
Exanple | was 'ground to a size of 2 to. 5 mn by an internal nmxer, 0. 1 g
of et hytph@ld mghly tobbtdinginyubisoiblenet g ofva svarctinekhahdlanixed isulu@ionwas further
honog* eneously m xed by the internal mxer, and then dried at a condition
of 150" Grvatetmthanbl=30) 70y coatatniff 1% OF ctHfISRS glyel! dighRidyl et dedaand drier.

The, dried product obtained was pul verized.and adjusted to a grain.size of

20 to AQdwsidoh@fuk AsBriRaOWRc satinteRNEeH gﬁsga, &@cm;@iﬁlkewiﬁgt i on

result- of performance of the. conparative orbent (a) 1s shown in Table

ot SOTPREAA 180" IR BinieAb Bt B BLAHOAAIRR 1 1 ARhualol Bt of

wat er - absar ba~bl e resin was ground to a size of

2to5 Pﬁ%&@cbgpﬁ;&g&%@b E)é;/stho‘éﬁlsindf' fidyat a condition of 1507C and

an air wrate o a ventilatéd band drier. The dried

product g {&ﬁggﬁ ;’%J verized and adjusted to a grain size of 20 to 100
mesh to obtain an absorbent. 2 g of 'a water/nmethanol m xed sol ution

wae added 1 oRTGbB oY pRE BTt ES RatcE lorbrbisdestt U pblaliEedt ang
curt acebEPBu ] HenaRipflo ASHoarat i ML bEsh BRHmal BYXcoha Ehfataseron resu |
of per- f gfyco (figly%idyﬁg h c%%r %&&E&, \i{l?e I?ltgtggebv?rgst fur&gg hégloggn%msl;%ilgg lb(; Lo
fhe internal mixer, and then dried at a condition of 150°C and an air flow rate of 2.0 |
m/sec. by a ventilated band drier.
The dried prbducf obtained was pulverized _aﬁd adjusted to a grain.size of 20
to 100 me-sh to obtain a comparative abisorbent (a). The evahiation rc§u1t~ of
-performance of the comparative absorbent (a) is shown in Table 1.
Cémparative_Exampie 2 . |
After the water-containing gel state water-absorbable resin (A1) obtained in
Example 1 was ground to a size of 2 to 5 mm by an infernal mixef, it wasdriedata-
condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilated band drier.
The dried product obtained was pulverized and adjusted to a grain size of 20 to 100
mesh to obtain an absorbent. 2 g of a watet/methanol mixed solutfon
(water/methanol=30/70) containing 10% of ethylene glycol diglycidyl ether waé
added to 100g of the absorbent while stirring at high speed, and crosslinked with
heat at 140°C for 30 minutes to obtain the surface-crosslinked typ-e cbmparé.tive J

absorbent (b). The evaluation result of performance of the comparative élisorbe_nt

(b) is shown in Table 1.
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25 Novenber 2004 Conparative Exanple 3" After the water-containing gel
state water-absorbable resin (Al) obtained in Exanple 1 Wag,groun to a
size of 2 to 5 nmby an internal nixer, 0,1 g of ethylene &Pﬁ%ﬁ 004

di gl ycidyl ether and 10 g of a 3% water dispersion |iquid of AERCSIL200
(average particle dianmeter = 220 nm primary particle diameter =. 12nm
specific surface area = 200 n2/g) (conparative Bl) manufactured by Ni ppon
AERCSI L K. K. were added, the m xture was further "honbgeneously m xed by
the internal mxer, and then dried at a condition of 150C and an air flow
rate of Codpavative Exbmplke 3 ventil ated band drier. The dried products obtained
were pul verized and adjusted to - a grain size of 20 to 100 nesh to obtain
an absorbent. Aftgr the watevatmtdiniighehedate watseabshobablé £o3in (A1) obtained in

(wat er/ met hanol =30/ 70) cont ai ni ng 1% of ethyl ene glycol diglycidyl ether
was addeBxzdnaplt A0ganrolhie td si26 be Dito WhitebySdd fuldo4l BixeRiooh g e iernd
crosslinked with heat at.140C for 30 m nutes to obtain the

sur f ace-gyesiddigiysRiy1 bhBLand D ggbar?at% Waler dﬂ};_%rs‘i‘diﬁ%?‘%ﬁb‘i%l@@ﬂiﬁz@f'

per formance of fhe absorbent is showmn "in Ta 1. Conparative Exanple

4 After (tab@fap@bsﬁm@maemr@gzﬂﬁﬁm,slsa:fhsrf@gﬁ%m %ﬁ%{/t@@-ml@nﬁae%]%ﬁﬁé‘l) obt ai ned

in Exanpl e was ground to a size o an’i ntéer m xer, O 1g

of et hylgmfice gfaécg‘%o%&e)gg gédiﬁ(ﬁar&ﬁ%% 1%&&*&&@%3 6?@#19@%&0&% KK t her

honogeneousl y . m xed by e I'nternal ‘mxer, and t'he at a condition

of 150C & Aded! the Miliird #a&fiftther ﬂo&%&oéﬁ%uslgiéﬁ&f& S%ltﬁ!é‘ih ﬂ{tgrﬂgf’%%%fr,dr | er

(manuf actured by |Inoue Ki nzoku Kogyo

(COmPar afifiesPltiol36s B5iSon bPESIeSH L : FhbiuHic 86 ol 57, homogeneousl y

m xed by’ the internal mXer, "and adj us a grain srze’o 20 to 100 to
obt al n 1 ARSEORENGS) Tl WRAAIR AMlato b Weko SlrvBRE LRGeS 1 "

a grain size of 20 to 100 mesh to obtain an absorbent. 2 g of a water/methanol

mixed sofution (watef/mqthanol=30/70) containing 1% of ethylene glycol diglycidyl

ether was added‘to 100g of thp absorbent while stirring at high sp.eed, and -

crosslinked with heat at-140°C fbr 30 minutes to obtain the surface-dosslinked type

absorbent (¢c). The evaluation result of performance of the absorbent (c) is shown

L

in Table 1.
Comparative Example 4

After the water-containing gel state water-absorbable resin tAl) obtained in
Example 1 was ground to a size of 2 to 5 mm by an internal mixer, 0.1g of ethylene
glycol diglycidyl ether was added, the mixture was further homogeneously mixed by
the internal mixer, and then dried at a condition of 150°C and an air flow rate of
2.0m/sec. by a véntilatcd band drier (mauufactured‘by Inoue Kinzoku KogyoA Co.,
Ltd.). Then, 03¢ of-(comparative B1) was added, the resulting mixture was
further homogeneously mixed _by‘the internal mixer, and adjusted to a grain size of
20 to 100 to obtain the absorbi_ant (d). The evaluation result of perforﬁancc of the

absorbent (d) is shown in Table 1.
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25 Novenber 2004 The results are shown in Table 1. 46 25 Novenber 2004

[ Table 1] Diffusion Initial absorption Bl ood and absorpti gp,Amoynt ({?ﬁtenti o]
Absor bent absor pti on anount under |oad n speed (n/g)under, {“3(%5_'3 %hA0%t | oad
Exanpl e 11292432. 44 Exanple 2(2)31263446 Exanpl e 3329243240 Exam | e

4(4) 30253345 Exanpl e 5532273547 .. Exanpl e 6(6) 32263447 . Exanpl e 7730263345

The results are shown in Table 1.
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Exam | e 8(8)29-243342 Exanpl e 9(9) 29, 243241 - Exanpl e 101029233240 Exanpl e
111129243240 Conparative (a)24172730 Exanpl e | Cbnparativgsﬁgk%%%§§%§4 Exam
| e 2 Conparative (c)25203036 . Exanple 3 Conparative (d)23172836 anple 4

I ndustrial Applicability The absorbents of the present .inventionh exhibit
effect shown below even in a liquid to be absorbed containing

wat er -i nsol uble or hardly water-soluble matters such as nenstrual bl-ood or
feces. 1) Thanks to the fast diffusion and absorption speed and good

initial absorption anmpbunt under |oad (representing absorption speed when
load is EB@B#EH), the advantages in the inprovement of initial dry feeling

and t hefdecrease T eaki o &t obt-ai wher—used—as—abserbents—f or
exanpl e} sanitary g%%%%‘.}""ﬁ’ E:ﬂg'\ﬂé\“erl E\é{‘r_et en{ AB3PratiRNt BlRadi n|t he
absorptj on anount pnder |oad 3¢ also $apEEPlRL 47 amount refentio
absorption amount under load |n '
speed (ml/g) llmtiic? 1 (g/g) amount
' - oad (g/g)
Example 1 - a 29 24 32 (g-/%t)4
Example 2 ) 31 - 26 34 46
Example 3 ‘ (3) ) 29 24 32 40
Example 4 4) 30 25 33 45
Example 5 _ .5 32 27 35 47
Example 6 {6) 32 26 34 47
Example7 | (7) 30 26 33 45
Example 8 (8) 29. 24 33 42
Example 9 ) 29 . - 24 32 41
Example 10 (10) 29 23 32 40
Example 11 (11) 29 24 32 40
Comparative (2) .24 17 27 30
Exawmple 1 ' ~ B
Comparative ®) 22 17 - 29 34
Bxample2 | . |
-| Compazative |. (© 25 20 - 30 36
Example 3 - '
Comparative (d) 23 17 28 .36
Example 4 -

Industrial Applicability

The absorbents of the present invention exhibit effect sliow‘n below even in
a liquid fo be absorbed containing water-insoluble or hardly water-soluble matters
such as menstrual blood or feces. ) |
1) Thanks to the fast diffusion and ﬁbsorption speed anci good initial absorption
amount under load (representing absorption speed Wh_én load is applied), the |
advantages in the improvement of initial dry feeling and the decrease in leaking are
obtained when used ;18 absorbents, for example, sanitary goods.
2) The water/blood retention amount and in the abso;:ption amount.under load is also

superior.
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25 Novenber 2004 3) Since they are the water-insol ubl e nonporous spheri cal
nonoparticles having an average particle dianeter of 1t y are
excellent in handling property of powder. Moreover, Iikeg?ﬁgwgﬁgﬁéﬁgted
fine particles, they hardly generate fine particles caused by the
destruction of 'the absorbent particle with the nmechanical shearing force
or friction. 4) Since the water-jnsol uble nonporous spherical nonoparticles
havi ng an average particle dianeter of | to 50 nm when they are forned
into absorbents by mxing wth fibrous materials such as -pulp, they hardly
fal I f3)iBificethey arecht &ratelmseluble nobpaius epticticabmohopazticlesibiviag adi bration is
added. 5) Unlike the inprovenent by a pyrolytic foam ng ‘agent, the

deteri Qﬁfafag_@ pafticle BRuicMSITENCHO T0ME, NeF aRCEEENEH Th Rendling REpety 6O process
because radicals and such are not generated when they are dried with heat.

- Ther goidRr. aRRRERRANRKAE ghbnatedBN PattidfRs SMEF hh@my gelidhrdTien and

absorption speed and the absorption performance, but also only having

smal | - r s i npr ovenent
%ﬁ?ﬁfl&s @Jus&ﬁibg E%%@és%h&o&&ﬂﬁ@ %g%g%ﬁggngg% ?‘5‘%2@0 g&l:ialm‘éal nmp

of the diffusion an sorption spee si npl e met hod

of mxisﬂ%rﬁggﬁ%@ﬁ?ﬁ%ri cal nonoparticles during the step of

pol yneri zi e€r-absorbable resin or at any step fromafter

POl Y 1) A3 Hle Yo Bl Mol ) 8ol MRGRDRRBRR B LTl e of the

present “inventron I's prefer apove s ar ﬁer, it is

f ul nty f ' d but .al.sq.f ' h
irine. GaftS Banerd o FIb S ARBA ey e stk in st BepB 83 pRiRg " "
. dri t f h t, fish d |l fi.sh,
cool 1 ng iy htous miterals Shrlba i, BEY Rardly fall iterh SiorgurmatesAl iendt ahar er
retent [ O%&%&P’t f or sucﬂ}rafs @Iagat and soil, "dew inhibitor, seal ant,
packi n§* Ifessuch Ay vilpatiqn isjagde snow. 48 25 Novenber 2004 ,

5) Unlike the jmprovement by a pyrolytic foaming agent, the deterioration of

performance does not occur during a production proccﬁs because radicals and such
are not generated when they are dried wi'th heat. - Therefore, absorbents not only
.ilaving an cﬁceﬂent diffusion and absorption speed and tﬁe absorption performance,
but also only having small amount of water-soluble compo-n_ents are obtained.

6) The imprq’vémeﬁt of the diffusion and ab_sorption speed can be designed by a
simple method of mixing nonporous spherical monoparticles during the step of
polymerizing the water-absorbable resin or at any step from after polymerization to
after drying.

The use of the absorbable articles of the present invention is préferably the
above sanitary goods. Further, it is useful not only for sanitary goods, but also for
various uses such as an urine gelling agent of a pbrtable toilef, freshness pieserver of

- greengrocery, drip absorbent for such as meat, fish and shellfish, a cooling agent,
disposable body warmer, gelling agent for cells, water retcntioﬁ _'ageni for _s'uéh as

plants and soil, dew inhibitor, sealant, packing materials, and artificial snow.

48



BRI EF DESCRI PTION OF DRAWNG FIG 1 is a drawi ng showing a device for

measuring the diffusion and absorption speed of the presegfoldid The
description of codes is as described below. 1. Cock . 2. 0T< %pﬁdl)%ubb

stopper 4. Burette 5. Narrow duct - . 6. Flat plate having a pore 7.
Nyl on nmesh 8. -Sanple . 9. Bovine blood 10. Atnospheric pressure 49 25
Novenber 2004 What is clained is: |I. An absorbent (C) conprising a :

wat er - absor babl e resi n (A) and a water- insoluble nonporous spheri cal
m)nopartl cle §Bg hav ‘an average particle dianmeter of 1 to 50 nm and
said (A)BR bTr(BElleAV\HNGI obt ai ned by polynerization in the
presence of a corrpl ex conpound (d) of a netal elenent (dl) and a |igand
(d2) in- whi chFEhtid @ Jewdng shawmingri davier for nivasirigy thewlifcsibgand. The
absorbent (C). according to claim- 1, wherein sai-d (B)is water- insoluble

nonpor olﬁbsgmﬁ@mspad:duﬁﬂho}paﬂssbnt:imcntﬁbﬁ,he wat er-sol ubli zing state. 3. The
absorbent (C) according to claim1, wherein the specific. surface area, of

said (B) is 50Theodet6fiptior of dodBBes APEREHBA bdlGY. according to claim1,
wherein said (B) is an
Cocl;
2. Cock.
Rubber stopper

Burette

Narrow duct -

3

4

5

6. Flat plate having-a pore
7. Nylon mesh

8. -Sample

9. Bovine blood

10.  Atmospheric pressure



-inorgani ¢ wat er-insol ubl e nonporous spherical nonoparticle, 5. The
absorbent (C) according to claim4, wherein said (B) is amgh@iasbzr 26dal 1 con
oxi.de. 6. The absorbent (C) according to claiml1l, wherein said (A is a
wat er - absorbabl e, resin obtained by polynerizing a water-sol ubl e nononer
and a first crosslinking agent in an.aqueous solution. 71 The absorbent
(C) according to claim1, wherein said netal elenent (dl) is a netal

el enent selected fromthe VH -G oup of the 4" to 6th period and EB G oup
in the Periodic Table of the long-period. ‘8. The, absorbent (C) according
to. . claim1l1, wherein sai.d ligand (d2) of an anion or a neutral nole
-cut e i swWhaeis@laitnsd i9r nore of the ligand selected froma group consisting
of the below nentioned (1) through (3); 50 25 Novenber 2004 (1) the anion

of an atom selrct4f ahs@BLANEY) eSRPriGHE aNAOEE LTI S e Dgutpg one or

two or nore of atons selected fromnrtrogen, oxygen, p phor ous™ and

T et e O SRRy et O R AP e AP e, o T

1, wherein said netal e p of the
5 h peri and said |i _(d2) of an anion or a neutral nolecule.is a
hal ogen (??g'nm%ﬂd)"brang s?@i?‘??rﬁlwétﬁﬁg?ﬁﬂrq’?é"%@ﬁﬂd{%?eqw pal@egzAdiortient ( C)
accor di ng to cl ai(gf 1, wherein th&fﬁﬁgunt of said B) to (A) is 0.01 to 5%
by mass.q PresepeE disepis comeeuad (B o mptal slement (1 andisdidand (d2)dn aver age
particle  .di ter of said (B) is 10 to 30 nm 12. Absorbent (C) according
to cl ai rﬂ"%‘g‘ &ﬁ"ﬁ‘ﬂ%ﬁ'%'%ia&wp aneulsalimgleRee-by  pol yneri zing a wat er-sol ubl e
nmononmer and a first crosslinking agent in an aqueous
2. The absorbent (C) according to claim-1, wherein said (B) is water-
insoluble nonporous spherical mondparticlc in the water-solublizing state.
3. The absorbent (C) according to claim 1, wherein the specific surface
- area of said (B) is 50 to 400 m%/g.
4. The absorbent (C) according to claim 1, wherein said (B) is an
* .inorganic water-insoluble nonporous spherical monoparticle,
5. The absorbent (C) according to claim 4, wherein said (B) is amorphous
silicon oxide.
6. The absorbent (C) according to claim 1, wherein said (A) is a water-

absotbable resin obtained by polymerizing a water-soluble monomer and a first

crosslinking agent in an aqueous solution.

7. The absorbent (C) according to claim 1, wherein said metal element |
(d1) is a metal clcmc_nt selected from the VII Group of the 4" to 6 period and IB
| Group in the Periodic Table of the long period.
: 8.  The absorbent (C) according tO_'ciéim 1, wherein said ligand (d2) of an |
anion or a neutral molecule is one or two or more of the ligand selected from a group

consisting of the below-mentioned (1) through (3);
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solution, and is further surface-crosslinked by a second crosslinking
agent: 13. The absorbent (C) according to claim 12, whereif gRifbdAdod S a
wat er - absorbabl e resin obtained by polynerization in the presence of a
conpl ex conpound (d) of a netal elenent (dl) and the ligartd (d2) of an
anion or a neutral nolecule, and said (B) is anorphous silicon oxide. 14.
A process for producing the absorbent (C) according to claim1,. wherein
the water-solublizing state substance of the water-insol ubl e nonporous
spherical nonoparticle (B) having an average particle dianmeter of 1 to 50

nmis mxed w o [V er articl f said (A, or the

wat er - sol ubl i ;V:(ig étggltog %&ﬁ%@hﬁ%{e‘g? hﬁ?ﬁ%‘ﬁgﬁed’eﬂldf 16geR pol yneri zed' (A)
before drying @%&} Xeoqfnd%{;ld‘ then .the mxture is dried with heat
thereafter. 15. GEERd Beging oG gL o gt ipke ghatgmsaslected)fromasitagany t o
claim12 3..51.25 Nov r 2004 wherein the water-solublizing state
substancgggge]n\ivg{l%srp-h?%:lﬁlaﬂgg@%ffonporous spherical -monoparticle (B) having
an aver age pa‘rH’cI e diameter of 1 to 50 urn and the second crosslinking
agent are sinu )%@muﬂﬁ’-th the dry powdery particle of said (A
obt ai ned by aqueous, sol ution polynerization between the water-5sol uble
monomer and t hefi 'fEff absogeat ((Ehécﬁ‘gf,dl%@ qlaian1.t Mehensin saidanetsl eemeds Wi t h
heat, or ]ﬁlﬂer in Jge dryvpovvdery‘ articles of said (A and the second
crosslinid gsﬁf‘g%ﬂ‘rﬁ% P thpWIH Granp ofi theed" péricd dnelataid Higahd (dehof A€amion
wat er - sol ubl i zi ng state substance of (B) is mxed. 16. An absorbable
const r uct! § r§utedd ippleate ista halogenripn and/ot h¢ertibyopthphing Ghmpaas@r di ng to clai m
1, 12 or 13 and a fibrous nmaterial (E), wherein the anount of the
absorbent (C) 10 3bhadsodmmbiC)werqtingtastdnoh wikeemlitio abadheotsngt ruct (F).
17. An abhsorbable article (G, provided with the absorbable construct (F)
accor di n@) to {AQ lisf-A1 16 5%eby ingssi d- per neabl e sheet ‘and an air- per neabl e back

sheet . T
: 1. The absorbent (C) according to claim 1, wherein the average particle

diameter of said (B) is 10 to 30. nm.

12.  Absorbent (C) according to claim 6, wherein said (A) is obtained by
polymerizing a water-soluble monomer and a ﬁrst crosslinking agent in an aqueous
‘solution, and is further surface-crosslinked by a secon(f crosslinking agent; |

13.  The absorbent (C) according to ciaim 12, wherein said (A) is a water-
absorbable resin obtained by pol};merization in the presence of a complex compou;xd
(d) of a metal element (d1) and the ligand (d2) of én anion or a neutral molecule, and
said (B) is amorphous silicon oxide.

14. A process for prodﬁciug the absc;rbcnt (C) according to claim 1,
wherein the water-solublizing state substance of the water-insoluble NONpOrous
spherical monoparticle (B) having an average particle diélmcter of 1 to 50 nm is
mixed with the dry powdery particle of said (A), or the wafer-so[ublizing state

- substance of (B) is added to the polymerized (A) before drj-ring and mixed, and then
the mixture is dried With heat thcreaftcr.-

15 A process for producing the absorbent (C) aéqording to claim 12 or 13,
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18. The absorbable article (G according to claim 17, being sanitary goods
conprising a paper diaper, napkin, pad, paper towel or pets3€&hter 9604

- wherein the water-solublizing state substance of water-insoluble nonporods spherical
monoparticle (B) having an aVetage particle diameter of 1 to 50 nm and the sécoﬁd

_crosslinking agent are simultaneously mixed with the dry poﬁdery particle of said
(4) obtaiﬁcd by aqueous solution polymerization between the water-soluble
monomer and the first crosslinking, and then the mixture is dried with heat, or
wherein the dry powdery particles of said (A) and the second crosslinking agent are
mixed and dried with heat, and then the water-solublizing state substance of (B) is |
mixed.

16.  An absorbable construct (F) composed of a matrix of the absorbent (C) .
accdrdiug to claim 1,12 or 13 and a fibrous material (E), wherein .thc amount of the
ébsorbent (C) is 30 to 95% by wciéht based on the absorbable construct (F).
| 17. - An absorbable article (G), provided with the absorbable construct (F)
.a(‘:corrding toAcIaim 16, a Ii;]uid-penneable sheet and an air-penmeable back sheet.

18.  The absorbable article (G) according to claim 17, being sanitary goods

comprising a paper diaper, napkin, pad, p-apcr towel or pet sheet.
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