159159* ABSORBENTS AND PROCESS FOR PRODUCI NG THE SAME, 1 ABSORBABLE:
CONSTRUCTS AND ABSORBABLE ARTI CLES TECHNI CAL FI ELD The pres ' Al
rel ates to absorbents and a process for producing the samamm@wmmmmmuw
constructs and absorbable articles. Mre specifically, the presen
invention relates to absorbents and a process for producing the''&Afte,
absorbabl e constructs and absorbable articles, all of which have an
excel lent. diffusion/absorption speed and an absorption anount of the

l'iquid absorb - a % ' ' liquid to be
absor bed cont @ﬁ@%ﬁ?ﬁ?ﬁ ‘ﬁlggbg%pe ﬁ?giﬁgﬁmggggﬁ%%%t ters such as
menstrual . I N ﬂgﬁ I ous net hods "have
been pr Mggﬁ‘ﬁ %m%@éﬁm&ﬁﬁﬁ%%ggee oql\'/lg\é}at er - abs
resins which are used as absorbents for a paper diaper and t hﬁ[/]/ @ﬂg]ﬁljmﬂm
of them as described bel ow are based on a concept of increasing
contacting with a liquid to be absorbed by broadeni ng the surface ™ #¥ea of
the wat & ?%MIELPesi ns. a. A nethod of rendering a water-absorbabl e
resin porous adding a lowboiling point volatile solvent o
pol yner i zat i odhe preseniomvertiogerelaiesto absprenissidiaRIOEFSS HgT PWQHE%stﬁBf t he
wat er - absor babl e resin, and vaporizing the volatile solvent wth
pol yner saae.iabsorhahle qanajuets sad phgashablagpiclesat iMﬁrq_S&iealf’Gaﬁ% the PEes§nl g 712
(1984)) : b. A net hod of formng a foamtype resin by blending a carboxyl
gr oup- camteating mejatendo ebscabeds badk proasss for predusing theypmgy abserbale ai ni ng
polyolefin resin with a
) constructs and absorbable articles, all of which have an excellent
B diffusion/absorption speed and an absorption amount of the liquid absorbed within

an absorbable resin even in case the liquid to be absorbed contains water-insoluble

or hardly water-soluble matters such as menstrual blood or feces.

BACKGROUND 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 like, some of them as described 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.
a. A method of rendering a water-absorbable resin porous by adding a low-boiling

point volatile solvent to a polymerization solution to be used in the manufacturing

process of the water-absorbable resin, and vaporizing the volatile solvent with

polymerization heat (Japanese Patent Application Laid-Open No.559-18712

(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



crosslinking agent and pyrolytic foam ng agent, and then foam ng the

m xture wwth 1 heat (Japanese Patent Application Laid-Open No. S63-251437
(1988)); c. A nethod for obtaining a porous water-absorbable resin by

di spersing a foam ng agent consisting of an azo conmpound contai ni ng an

am no group into an aqueous solution containing an unsaturated nononer and
crosslinking agent, and by conducting pol ynerization (Donestic

Re- publication of PCT Publication No.. WO96/17884); d. A nethod of

granul ahEﬂQJﬁiﬂaﬂ@seOﬂtEﬁtcAfﬁidéﬁbﬂQaw n Nb.563-25437 (1988)); bi nder and t he
like; e. A nethod of coating the surface of a water-absorbable resinin a

COMpOst & AndhbA foPGHifig £PORRAN Whardtisbftabfe RO UIAdiseiSingl BRiniAL | 0 Of

the resin to the inorganic “particles falls within a range of 10/90 to

90/ 10, I N { LA ‘ﬁg'l&j .o Qf m : i f th
wat er - abs %Et‘l?g _flg&?%gfﬁpg?\dd%rﬁgol nor élgéﬁlﬁ%l%pagfatr?lglb ?gb'&;f{]ng%gﬁggﬁéé@gte Zn? ©
Appl i cat ﬁl&olﬁ%bﬂwﬁgg Plf}lglgrggm]aqulgog&ﬁgpgad %‘Jr(_"g‘c %\kll'%?ée'ﬁﬁsa%d hods were not

suf fici &R ornance an uct process. Further, it

has recent been, suggested.fo inprove . .the .abs j S a nmethod in
whi ch tﬁenéﬁwﬁ@glmgﬂzaimimcé@&ﬁém Kafen ngﬁﬁ# ?‘@H%@&gggﬁd by | east
10% by building a mcro-filler into the water-absorbable resin
(1 nt er nd¥P8AA788Bibl i cati on No. W99/ 03577). In said nethod, the
i nprovenent of the absorption speed is recognized for a, || 3Ui d to be
absor bed- domethogiof gramlating fine pasiclesgwingaw ey agotanclimsipbiadppanddhe  sych
as nmenstrual blood or feces, however, the further inprovenent of the

sor pt ili%§; speed and absorption anount of the liquid is desired because of

the increased demand fromthe narket. o . .
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 composition consists of a
mixture of particles of the water-absorbable resin and the inorganic particles
(Japanese Patent Application Laid-Open No.H8-10616 (1996)).

However, these methods were not sufficient in terms of performance and a
production process.

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

In said method, the improvement of the absorption speed is recognized for a
liquid to be absorbed confaining water-insoluble or hardly water-soluble matters
such as menstruallblood or feces, however, the further improvement of the
absorption speed and absorption amount of the liquid is desired because of the
increased demand from the market.

The inventors have intensively studied considering the abovc-mcntioned



The inventors have intensively studied considering the above-nentioned 2
probl ens, and as a result, have reached to the present invention with a
finding that the diffusion/absorption speed and absorption anount of a
liquid to be absorbed are iinproved by using a water-absorbable resin in
conmbi nation wth a water-insoluble nonporous spherical nonoparticle having
a specific average particle dianeter. The present invention is directed to
provi de absorbents having an excellent diffusion/absorption speed and
absorption _anount. of a |liquid to be ahsorbed inside the absor | e resin,
and to BFRIFHE aéldpﬂsc?cr@%“’ﬂw cﬁ?ﬁ&&&‘if%@ctm%“&aw&nmw@ﬁ ﬁﬂ ng:?ﬁl uid to be
absor bed contains water-insoluble or hardly vvater,-saubl e matters such as
menst r udhe Biffysipniabspention speed anbabsorniionameeunt of 3 liqyitto by absqebegrate ent
invention is to provide absorbable constructs and absorbable articles
showi ng impraseddly using a satcsrabspibadblsaesin ingpmbinghien wiea MatsriBedllleor ¢ he
‘present invention are applied to sanitary goods such as a sanitary napkin.
SUMVARY noppatees sphviEieal mnsparticle having ppestiin avosagerparbeleiddamelsr nvent i on
described in (1) through (1V) below. (1) Absorbents (C conprising a

wat er - absor babThe pressinhinvantioms diegctad tiorpsovidb labsorhentp baving agsxeeliem| ,
nonoparticle (B) having an average particle dianeter of 1 to 50 nm (Il) A
process diffusipn/absorption spredrand rabsorpGpn bnomnkofaligaiddo bB)abserbed inside

wat er-sol ublizing state with the dry powdery particle of said (A). (II1)
Absor bahhe albsonisibl el edsin, (@bl te progvdded pofcess fomproduciofg thaisamapwbeteamthe (C) and a
fibrous material (E), wherein the anbunt of said absorbents (C) is 30 to
.95% by i bdatsetbainconddits ago/ihwibitde op hatdl pokter{sb)ubld mdjteAbmuchbabl e

alticles (G provided with said absorbable constructs (F), a liquid
as menstrual blood or feces. Further, 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 invention described in  (I) through
(IV) below.

T (I) Absorbents (C) comprising a water-absorbable resin (A) and water-insoluble
nonporous spherical monoparticle (B) having an average particle diameter of 1 to 50
nm.

(II) A process for producing absorbents (C) by mixing said (B) in water-solublizing
state with the dry powdery particle of said (A).

(III) Absorbable constructs (F) composed of a matrix of said absorbents (C) and a
fibrous material (E), wherein the amount of said absorbents (C) is 30 to 95% by
weight based on said absorbable constructs (F).

(IV) Absorbable articles (G) provided with said absorbable constructs (F), a liquid-



3 perneabl e sheet and an air-perneabl e back sheet. DETAI LED DI SCLOSURE OF
THE | NVENTI ON ( Absorbents and a process for producing the sane) As the
wat er - absor babl e resins (A) nentioned herein, for exanple, crosslinked
starch-acrylic acid salt copolyners, saponified starch-acrylonitrile
copol yners, crosslinked polyacrylic acid salts, self-crosslinked
polyacrylic acid salts, saponified crosslinked (neth)acrylic ester-vinyl
acet ate copol yners, crosslinked isobutylene/naleic anhydride copol yners,

crosslinked | ysul foni c_acid sal,t rgsslinked pol yacrylic acid
sal t/polpfl%"?&gehgtteega‘?(g L afPetBRY 19%?1%,&16% ‘ossl i nked polyacrylic
aci d/ pol yacryl am de copol yners, crosslinked pol yacryl am de and hydrolysis

products thereof, crosslinked polyvinyl pyrrolidone, crosslinked
derivatives of cellulose and the lik re can be nentioned. Anong these,
VRl

pr ef er aBMETABED DIBCHOMRE QRIHE 1N Nn which can absorb and hold a

| arge quantity of liquid by ion osnotic pressure and has a polynerizabl e
mononer (Absarhemis agd & praeess x9n predueing thesamednd/ or a carboxylic acid as a
main  constituent, which nmononer gives |ess |eakage of liquid even though a
|l oad or an exsthnaratéreahsertiablextdind (Admentipnedhéraie forsexamphe,acryl i ¢ aci d
salt copolymers and crosslinked polyacrylic acid salts are further
pr ef er alckasslifikel &aroll-aekylidacid adlt copulyiness, sappniféedoftanchbracrebnitelei on are not
particularly limted when (A) is aresinin the formof a salt
( neut r alcopelynseas, tcrosslihkedkpalgacrylic heid sahis,tselfscrosspinked pglyadrylic exisingalte, an
al kali nmetal salt, preferably a sodiumor potassium salt and the degree of
_neut r al isapénified tassslifleeda@iath)aenlie esterivimpyil@abtate potym@nabsslinkpd ef er abl y 60
[t 80mol % The timng of neutralization may be before or after
pol yner ijgsbutfBne/fhaleic anhydride copolymers, crosslinked polysulfonic acid salts,
crosslinked polyacrylic acid salt/polysulfonic acid salt copolymers, crosslinked
polyacrylic acid/polyacrylamide copolymers, crosslinked polyacrylamide and
hydrolysis products thereof, crosslinked polyvinylpyrrolidone, crosslinked
derivatives of cellulose and the like are can be mentioned.
Among these, preferable water-absorbable resin is a resin which can absorb
and hold a large quantity of liquid by ion osmotic pressure and has a polymerizable
monomer containing a carboxylic acid salt and/or a carboxylic acid as a main
! constituent, which monomer 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) is a resin in the form of a salt (neutralized salt). The kind of the
salt is typically, fof example, an alkali metal salt, preferably a sodium or potassium

salt and the degree of neutralization for its acid group is typically 50 to 90mol%,

preferably 60 to 80mol%. The timing of neutralization may be before or after

polymerization.



| The wat er-absorbable resin (A) of the above-nentioned crosslinked
polyacrylic acid salts is a water- absorbable resin obtained by

pol ymeri zing a water- sol uble nononer (a-1) and a first crosslinking agent
(a-2). As the water-soluble nononmer (a-1) used for producing (A), what can
be exenplarily nentioned is a radically polynerizable water-soluble
nononmer having a carboxylic group, sulfonic acid group and phosphoric acid
group, and a salt thereof. As the radically polynerizabl e water-sol uble

noatur at ed. mahevar Sibrbs S50 S aff‘f"%e@ﬂ?“éﬁ‘/’ﬁp#?%S“‘?%‘F@e (wii oh meang
iect) . EPBEGRIE i aal[mtBEgng'%%* S reb L SRt B sl P o 0PREE D
he || kaplubli mongies %ﬁliéﬁ%&ﬁtfﬁ@ﬁ&ﬂé&%&%&(@ At o7~ S0l ubl & monone!  havi ng
or “an o omat | VRSN RORERE (¢ Rgrd E PRI il PO DLl o ¢

acid, vinyltoluene sulfonic acid, styrene sulfonigc cid and Lhe li ke),
sul f bal leyFmpksiymsationed & 3 éﬁsill(faé‘é{tﬂﬁ)}/ymﬂ(ﬂﬁ?é’i%)@tewplé’tb mepPIgHAZHYE 2
(meth)acrylate or the |ike], (nmeth)acrylam do alkylsulfonlc aci d

[ 2- acr ylcarhogolio groups shlfpricasisheroup Bad phosphiogic aeid group; 30wl a salf thereof ¢
thereof, etc. As the radically polynerizable water- sol ubl e mononer havi ng a
phosphoric adisithgmadisally pelymearrpble, wasei-soluble monasenhayving a earhexylic

hydr oxyal kyl phosphoric acid nonoester, [2-hydroxyethyl (neth)acryl oyl
rﬁgosphatgg)uguh’elnayIcaﬁba(cu(;llllrlpyalrid))(;IE{ntigahed bkmphattueatammmhe ofi ke] can be

nti oned. These may be used alone, or 2 or nore of them nmay be used in
conbi natpodycarbokybicgicidhaeth)abmylip acif @rinch means sorylohcillaadfasnoner is a
radi cal ly pol ynerizabl e
methacrylic acid. Hereinafter, the same description is used), crotonic acid, sorbic
acid, maleic acid, itaconic acid, cinnamic acid], its salt or the like, or an anhydride
thereof [maleic anhydride or the like], etc.
As the radically polymerizable water-soluble monomer having a sulfonic
acid group, for example, what can be mentioned is a fatty acid or an aromatic vinyl
sulfonic acid (vinyl sulfonic acid, allyl sulfonic acid, vinyltoluene sulfonic acid,
styrene sulfonic acid and the like), sulfoalkyl (meth)acrylate [sulfoethyl
! (meth)acrylate, sulfopropyl (meth)acrylate or the like], (meth)acrylamido
alkylsulfonic acid [2-acrylamido-2-methylpropanesulfonic acid or the like], or a salt
thereof, etc. |
As the radically polymerizable water-soluble monomer having a phosphoric
acid group, for example, such as a (meth)acrylic acid hydroxyalkyl phosphoric acid
mono'es'ter, [2-hydroxyethyl(meth)acryloyl phosphate, phenyl-2-acryloyloxyethyl
phosphate and the like] can be mentioned.

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

Among these, the p.rcfcrable water-soluble monomer is a radically polymerizable



5 wat er-sol ubl e nonomer having a carboxylic group and the salt thereof,
nore preferably an unsaturated nono- or polycarboxylic acid and the salt
thereof, and particularly preferable is (nmeth)acrylic acid or a salt
thereof. As the crosslinking agent used for producing (A), there are a
first crosslinking agent (a-2) used in conbination at polynerization of

t he above nononer, and a surface-crosslinking agent (a second crosslinking
agent; a-3) which crosslinks the surface of particle which is prepared as

needed t exanpl e,
what cant BBl abhGhEPa Bl EEaBBRE é*@éﬁ?q o, it iy mbfY

.ethyl eni ca unsat ur at QUPS; Kin t ,| east one
functi on%{l‘Ehe %%Mﬁ“msé‘ﬂ"’g%g‘r e8cP B\?CLP' f’ ﬂ’éyrhcuan(%q al&‘g Sﬁ?ﬁéeggfaﬂ he nmononer
and havi n |.east one £ cal sat ur oup, crosslinking
agent haRﬂquj“la’Elylpé%@{a %’8 &B&E 4%&81'35?1%’&“&/}“ ch can react with the
functional group of the nonomner or the |i As the, crossl I nki ng
agent havi ng ZAEE he grpeslinking @?Pbaﬁfqdf"ﬁﬁgﬁjﬂ-‘ﬁ%t(é”a G‘Ffﬁﬁﬁ a as

N, N - met hyl enebi s(net h) acryl am de, _et hyl ene_ gl ycol Erret h) acr yl at e,

pol yet hwreﬁsémgmgc%acna(a( Abusedda ﬂyml@tloar%wlymugrl%@ the ghowen) acryl at e,
glycerin (di or tri)acrylate, trimethylolpropane triacrylate,

trial | ylmanemer, @pd g suylasc-srsslanldng agent4p sgeandsegsshinkisgeagent; a-3) which

tetraal lyl ox;/et hane, pentaerythritol triallyl ether can be nentioned. (ii)
As the cerossd mkaklnmgarmemf paetwileghich is aepareshas sagded by day-pylvsoizinghi ch can
react wth the functional group (for exanple, a carboxyl group) of the

Jonomer @t pohyuenization. | e'esta- 2y foretxayipbs) ivdmt tyn beaehtiona¢ds gr oup, a
_chossl i nki ng agent having at |east one functional group which can react

W th a gerosglinkiigghagest haviapRonthoe etlsylenicqlbplingaturatedrgasyps, ceosslimkiggoup and
at the sane tine having at |east one ethylenically unsaturated group, and
SO on cafpeaehifEnf iaplash o fint@onat xedtp whichtas reuwct @AMEGAE ifynctional group
of the monomer and having at least one ethylenically unsaturated 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 crosslinking agent having 2 or more ethylenically unsaturated groups, such
as N,N’-methylenebis(meth)acrylamide, ethylene glycol di(meth)acrylate,
polyethylene glycol di(meth)acrylate, propylene glycol di(meth)acrylate, glycerin (di
i or tri)acrylate, trimethylolpropane triacrylate, triallylamine, triallylcyanurate,
triallylisocyanurate, tetraallyloxyethane, pentaerythrito] triallyl ether can be
mentioned.
(ii) As the crosslinking agent having at least one functional group which can react
with the functional group (for example, a carboxyl group) of the monomer and
having at least one ethylenically unsaturated group, a crosslinking agent having at
least one functional group which can react with a group such as a carboxylic acid

(salt), hydroxyl, amino group and at the same time having at least one ethylenically

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



6 unsaturated group having an epoxy group such as glycidyl (neth)acrylate
etc. and an ethylenically unsaturated group having a hydroxy group such as
N met hyl oi (et h) acryl am de or hydroxyethyl (nmeth)acrylate, and the |ike
can be nentioned. (iii) The crosslinking agent having at |east 2 or nore
functional groups which can react with the functional group of the nonomer
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 of such crosslinkin 0 pQlygl yci dyl
et her co%gﬁ“ﬁcﬁé%{f?gﬁaf?%gﬂﬁp ‘«?Ho&‘?“% Fgéjpgsg$lg&§y%rf1§t§ Eﬂr&éy lg%eeﬁ%yﬁ%g nagl gl ycol
diglycid t he | yceripn- 1, 3-dialycidyl ether I rin triglycidyl

et her, p%twgf”r‘fﬁ{lgHBS%PW:@EWPBI%H“%% hyéf{j%{@f gwnéuﬁ%f‘%}@gri zation degree of
pol yet hyl ene_gl yc is 2.to 100), pol ygl ycerol polyglycidyl ether (the

pol yner i B4t yBﬁ(‘XB‘ggarcé@aB‘.Féﬁ)%‘i@’(j*@’&’%’@%ﬁffétéa?rdl#%%‘%éﬁEIi‘%ga‘i’ E’Ee] . a pol yol
conpound of fromdivalent to 20-valent [glycerin, ethylene glycol,

pol yet hyl&REOMdycol (the pol ymerization degree is 2 to 100) and the like];
a pol yam ne compound of fromdjvalent to 20- val ent [ethyl enedi am ne,

di et hyl edid) Thearaselinkiag agent hayise:at jeash? prmose fyctional grepps WHishi 639 a

ol ecul ar wei ght of 200 to 500, 000 (pol yam de pol yam ne epichl orohydrin
resin, peRawithshetinstioes gigun ohthe sagnomesrisia cresslinkiap agent hviag ane
carbonate [ethylene carbonate and the like], an azilidine conpound, a

pol yi m nsasihpomare Baationsd gneupsivolriehl camheastwithasgrbiipkiclyassgyearbexytiy be used
alone, or 2 or nore of them may be used in conbination. The anount of the
First cragdi(satyi mgiraxdnsmime @pupsed dsexpmplasrafisbyh Ora@6linking agerdurh nass

‘based on the total mass of the nononer (a-1) and the first crosslinking
agent (aas2) polyplyeidyl eftet @bnpoGndbavihg 220 A% dpyxygssupsdnd mbleceleount 0. 003 to
1.6% by nmass is particularly preferred. Wien the anount of (a-2) is 0.001%
by mass [thylene glycol diglycidyl ether, glycerin-1,3-diglycidyl ether, glycerin triglycidyl

ether, polyethylene glycol diglycidy! ether (the polymerization degree of

polyethylene glycol is 2 to 100), polyglycerol polyglycidyl ether (the polymerization

degree of polyglycerol is 2 to 100) and the like]; a polyol compound of from divalent

to 20-valent [glycerin, ethylene glycol, polyethylene glycol (the polymerization

degree is 2 to 100) and the like]; a polyamine compound of from divalent to 20-

valent [ethylenediamine, diethylenetriamine and the like]; a polyamine-based 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 polyimine compound can

be mentioned. These crosslinking agents may be used albne, or 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 on the total mass of the monomer (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

7



7 nmore, the abilities of water retention/blood retention/ absorption becone
good, and when 5.0% by mass or |less, the crosslinking is not too strong
and also the abilities of water retention/blood retention/absorption do
not decrease. The production process of the water-absorb able resin (A) in
the present invention may be process which has been conventionally known,
such as a solution polynerization process using an initiator, emnulsion

pol ymeri zati on process, suspension polynerization process, reverse-phase

suspensi PRI, ! i i j i i r Ss, spray
por yrror oter e RGN Aler BIARERMod belorighPhRBIATH Bl el 8FFT,
pol yneri zati an_adi abat i al kizati t r -centrol

pol yrer iv@ft“i %ﬁ%nt& Wy oﬁ'b@fﬁ’ﬁléef %QFM%&%/W&O?goé{nﬁ%o&%%e%dhag{]aoglﬁghp Ltgesﬁ)?ke can
be nenti oned. Wen syspensi 0) ri zati on process or reverse-phase
suspensi“b‘?*e‘i)w%’é’w@%?‘rb‘ﬁcrﬁ}@zag?g%t’é% L Q‘dre?%?r')t he production process,
the polynerization is carried qQut in the p[)esence f.a,conventionally
known di sper silifgPragestion prpeess Oof itheawatsrabsait a@EF?%(‘g}l’cn e PEESCHS xt ure of one
or 2 or nore of themif necessary. Further, in case of a reverse- phase
suspensiiByensianymey be arqasps whishdws beemeonysniippallygiavgh speh aug splHOBUL  usi ng
a conventionally known solvent such as cycl ohexane, n-hexane, n-heptane
and xy| exedymerirasiongiraedssmsing) aprigitiasen ponlsropdymetapianPi9gess: pol yneri zati on
initiator is preferable, and an aqueous sol ution polynerization process is
par t i culsaspanspmeiadymedizatitecprosess; teversephase suspepsiercpelimsrigativc sol vent and
the like, and thus it is advantageous fromthe viewoint of the production
.cost . Agpracessnthin fitropplyaneriravientproceas, | spraynmiymenzaticat pocesacapbeused wi t hout
‘particular linmtation as long as the initiator is an azo type initiator,

per oxi deméntivhedi niAs finethodrfet conttolligg polyimerizatiomrancidjsbatic hal ogenat ed

conpound initiator. Specifically, those initiators described bel ow can be

ment i ongsblymerization method, temperature-control polymerization method, isothermal
polymerization method and the like can be mentioned. When a suspension
polymerization process or reverse-phase suspension polymerization process is
applied to the production process, the polymerization is carried out in the presence
of a conventionally known dispersing agent, protective colloid, surfactant or a
mixture of one or 2 or more of them if necessary. Further, in case of a reverse-
phase suspension polymerization process, the polymerization is carried out using a
conventionally known solvent such as cyclohexane, n-hexane, n-heptane and xylene.
The solution polymerization process employing a polymerization initiator is
preferable, 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 cost.

As an initiator, a conventionally known initiator can be used without

particular limitation as long as the initiator is an azo type initiator, peroxide type

initiator, redox type initiator or organic halogenated compound initiator. Specifically,

those initiators described below can be mentioned.



8 (i) As the azo type initiator, azobisisobutylonitrile, azobiscyanovaleric
acid and its salt, 2,2'-azobis(am di nopropane) di hydrochl ori de,

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

2,2' -azobi s[ 2- met hyl - N- (2- hydr oxyet hyl ) ] propi onam 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,oxj de, succini, ¢ .acid peroxide, .di(2-et.hoxyet hyl.)per.oxydj carbonate
o' he (Brkefie azp tye HuGae aealShotypBnitiid adbiscaSualint REHARSHT

reduci ng agent such as a sulfite or bisulfite of an_alkali netal, ammoni um
sul fi te,Saﬁn%m'amﬁlmaguﬂllnpt’@,l’aﬂ@r41Pl§dr€ﬁlP18FlF1€1’ez,’S ’F@W*’R@’% PIQPEOPRIEL o bi
acid, and with an oxidizing agent such as a persulfate of an  alkali netal,
ammoni urhygegahlerids, 8,2’w§b5g%me§@ﬂdiﬁ(a@ydm’@a v lpepipnegdde apd the likeent i oned.
(iv) The hal ogens of the organic hal ogenated conpound initiators are

f 1 uor i ndii) ag Hieqrerewide lbypsninitéatern an intganic pereFidshyAeesn psraxddhar t i cul ar
limtation for the organic hal ogenated conpound, what is preferred from

t he vi evauumonivaf perselfate) gotessivm petsuifgte;, sodinm perydfate antithsdedtand conpound
havi ng a hal ogen at om nunber of 1 to 10 or nore and having a carbon atom
nunber afrgdnit peddxide [benzey] peedxdd, eli-tbutyhperapide puneon diydtdparpxade, a

hal ogenat ed al kyl, hal ogenated al kyl phenyl ketone, hal ogenated

al kyl carduowiyiid acidpembxide] diRkethoaetiad)pefoxydicagsmateahdthk tikedr boxyl i ¢ aci d.
Tetrachl oronmet hane, trichl orobrononet hane, trichl oroi odonet hane,

di chl or qiigf fythe rgdiantype kitiane,a doniaamorloM®diybitighigenesurtvagla sulfiieiod and an
lallkyl ester of 1-bronmp- 1-nethylethyl carboxylic acid wherein the alkyl

group hasisdfiedéPaNalhle MMTBAMmoRiurh sulfite,fanih6hiuakBidBI Re, fEBIOWAlOride,

1- brono- 1| - et hyl et hyl carboxyl ate, ethyl 1-brono-1- nethyl ethyl

car boxyl @t sifdtd, asdoi©a0d,| andBi il b bRMiziA g PentYsuak 8s a pBFsulfaty ofl anl
alkali metal, ammonium persulfate, hydrogen peroxide, organic peroxide can be
mentioned. |
(iv) The halogens of the organic halogenated compound initiators are fluorine,
chlorine; bromine and iodine.

Though there is no particular limitation for the organic halogenated

compound, what is preferred from the viewpoint of the polymerizability is an

] organic halogenated compound having a halogen atom number of 1 to 10 or more
and having a carbon atom number of 1 to 15vor more, selected from a group
consisting of a halogenated alkyl, halogenated alkyl phenyl ketone, halogenated
alkylcarboxylic acid and alkyl ester of halogenated alkylcarboxylic acid.
Tetrachloromethane, trichlorobromomethane, trichloroiodomethane, dichloromethyl
phenyl ketone, 1-bromo-1-methylethylcarboxylic acid and an alkyl ester of 1-bromo-
1-methylethylcarboxylic acid wherein the alkyl group has a carbon atom number of 1

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

methylethyl carboxylate, octyl 1-bromo-1-methylethyl carboxylate, and lauryl 1-

9



9 brono-1-nethyl ethyl carboxylate) are nore preferred. D chloronethyl
phenyl ketone and an al kyl ester of 1-brono-I-nethylethyl carboxylic acid
in which the carbon nunber in the alkyl group is 1 to 8 are particularly
preferred. These initiators may be used alone, or 2 or nore of them may be
used in conbination. The azo type initiator, the redox type initiator and
a conbination of both are preferable. The anobunt of the initiator used is
preferably 0.005 to 0.5% by nass based on the total mass of (a-1) and

(() aoég9 ! BE@E}[ gﬁe‘?ﬁnﬂ@ﬂh&l garggﬁylh&) Qrd Ry /prefif abI ;ﬁt"@%&i‘}&qﬁpf’ﬁ%yw ef erabl y

urt I'S ma (A) have a

hi gh molieqalAtn ﬂ&l Lder S0 {on%é’ﬁﬂé}ﬁgféﬂ?& h%Q &'dciH vﬂﬁéﬁ fleme e of

t he wat er-absor resin (A |on r the above

rpose can ai ned n t he t.hods of 1) through
By rose 2k {6 mf? &@ﬁ@ﬁ'%wm?y%wg tg‘rcPIaéH%rfer{fﬂdersa coné.t.on”?n
which th ntrat ft t t of 1
po: glmerl gaflogﬁﬁfq ég?lhg{]oégﬁﬁ%mw ﬁ‘gélg’nﬁroq Ersm%ﬁﬁ &ﬁ 6&1‘@??’? H@c B{%)nbf/l Mmass
or nore of the polynerizabl e, mononers ( and (a- 2)) in,the
pol ymer i Rbigation. quT@P 370 tapwﬁgl@@mthwéﬂﬁém atltvbtﬁr pRgrp EpEbiRatiogofsox C or

| ess, wherein the controlled range for the constant tenperature_is
pr ef er aptafh grepreferpbleny Ffélemf abthg lgltet0r3¥6¢bﬁ BrsEst by G-y to0- é‘&r‘?}i ed out
in the presence of a conpl ex conmpound 2 net al el enent and a

ligand (Wpss hasedan ¢he totel masgaddaqls aaq!m(aaa ,onor@rpr@fer?énéz PAO7 tad) l!'HYe As the

wat er - absorbable resin (A of the present invention, the one obtained by
3) i s panassandaparticyady preferablyr®.802 ¢orPI3dx by amssund ( d) is a conpl ex
‘canpound of a netal elenment (dl) and a ligand (d2) of an anion or a
neut ral nol ecuFwtheanitl ihprefaabletoaiakesaid(Ajttiagh a(ldgh) molecular weight in
order to enhance the absorption performance of the water-absorbable resin (A) of the
present invention, and for the above purpose said (A) can be obtained by any one of
the methods of 1) through 3) described below.
1) Polymerization is carried out under a condition in which the concentration of the
total amount of (a-1) and (a-2) in a polymerization liquid is 20% by mass 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 polymerization temperature of 60°C or
less, wherein the controlled range for the constant temperature is preferably *5°C,
and more preferably +2°C.
3) Polymerization is carried out 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.
As the water-absorbable resin (A) of the present invention, the one obtained
by 3) is particularly preferred.

The 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)

10



10 is surrounded by the ligand (d2) of an anion or a neutral nolecule. As
for (dl), there is no particular limtation so far as it is a netal

el enent, and for exanple, the 1A Goup elenent netal (lithium sodium
potassium cesium and the like), IB Goup elenment netal (copper, silver,
gold and the like), HA Goup elenment netal (magnesium calcium barium and
the like), Il A Goup elenent netal (scandium yttriumand the like), IIIB"
G oup elenment netal (alumnum gallium indium thalliumand the |ike),

| VA G ou I c n and the like), VB

G oup el gﬁéﬁ?% tfy {h? hrg(a}xhﬁié o;fr% at%‘ﬁ(;él ?Piggﬂt“\/%@%‘ﬁu% el enment net al)
vanadium nio | ement,. me bi smut h

tnd the 11 ke) A0 @ E HheiThe pifiegled iR PO B Dis b B FE Byt on)

VIB Gou enment neta el I urium rn an the |ike VIIA Gou

el ront - PR PRelfg i A Tau e Pt B0l . PSS AEHER. et a

(iron, cobalt ni_ckel , rutheni um r hodi unl pal | adium osmum _iridium

pl at i nurdnd the bikgh 1B Grouprelement mastahiconparasi ‘(eif,agﬂl@laﬂ@ Hhe laka); Uy GrE he

like), the Actinoid Goup element netal (actinium thoriurn and the |ike)

and t he 4lgment mptal Gpaggeasam, aﬁaénmnebermm@néahe likp)olipA &henp plement amefal can be

menti oned. Fromthe viewoint of the ynmerizability of a vinylic

pol yrer i Geasidéumpyibivem andtibe hbe)aIHBrﬁropplekr@rtSmpetal (alpmigpsy gallivm,Gr oup, VI A

G oup, VIIA Goup, VIII Goup and Lanthanoid Goup elenent netals are
pr ef er abindium, Héalllan@Ithﬁahe theE)IIVGr S peglementmptah@itanionp zircorivanent net al s

are nore preferable, and the IB Goup and VIII Goup elenent netals of the
4" to Ohhafeiumoeandthe lge) 1 VB Gaoty elenehemabd] €tin Frinerandthedile)pBA Groop
esyto handl e workability and so on, the VIII Goup elenment netals of the

5"  per ideméntunbiah (tamadhhqdiiobiumpaadritﬂdm)n’}’Ba(ﬁmupMnmeﬁﬁala@hﬁmoﬁypugh sai d
(dl') exists usually as a cation, it can be otherwise than a cation, for
exanpl e, bistmutieandoghe nike), VAIA Gsoup elemerninath(dheopium, molybdenum, tungsten),

VIB Gfoup element metal (tellurium, polonium and the like), VIIA Group element

metal (manganése, technetium, rhenium), VIII Group element metal (iron, cobalit,

nickel, ruthenium, rhodium, palladium, osmium, iridium, platinum), Lanthanoid

Group element metal (lanthanum, cerium and the like), the Actinoid Group element

metal (actinium, thorium and the like) and the like, all of which are the principal

group element metals, can be mentioned. From the viewpoint of the

polymerizability of a vinylic polymerizable monomer, the IB Group, IIIA Group,

IVA Group, VA Group, VIA Group, VIIA Group, VIII Group and Lanthanoid Group

element metals are preferable, the IB Group, VIII Group and Lanthanoid Group

element metals are more preferable, and the IB Group and VIII Group element

metals of the 4" to 6™ period are particularly preferable. From the viewpoint of

easy-to-handle workability and so on, the VIII Group element metals of the 5™

period (ruthenium, rhodium, 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.

11



11 (d2) is not specifically limted so far as it is a |igand being an anion
or neutral nolecule, but for exanple, 1) the anion of an atom sel ected
from hydrogen and hal ogen, 2) a conpound having one or two or nore atons
selected fromnitrogen, oxygen, phosphorous and sulfur, and 3) one or two
or nore conpounds sel ected from conjugated system conmpounds.

Specifically, those described bel ow can be nentioned. 1) The anion of an
atom sel ected from hydrogen and hal ogen; the anion of hydrogen, fluorine,

tome sel cot koS AosA ARy 1Bty BF SRR AHSAIREARAROR by (0, O oo ©

atons sel ecte onsi's g ﬁosphorous

d | f th i bed bel . b t : i
o o el RS R RS AR SErleol) 68kl bR el R SRRl " @
G ther PO BlBaupHCt EPPEdN B GRG O RS SURUE L ORE COGBunds
having 1 to 4 or nore phosphorous atons and 3 to 42 or gﬁfﬁ cia(i bon at ons;

tri met hyXyay phoshoreys @d-splimandd) e ofitwe oy mMe SOMPRYL gete
tri phenyl phosphine (hereinafter, referred to as PPh3)Il ortho-
pheny| edtdih spriughied py BRB<EIIRNGS.or t ho- phenyl enebi s(di net hyl phosphi ne),
ortho- phenyl enebi s(di et hyl phosphi ne), _
or t ho- phenyl erfgisciicetpythpsecdesrrbeskbdlpowecan be, mentioned.
bi s(di phenyl phosphi no) et hane, 1, 2-bi s(di et hyl phosphi no) et hane
(her ei ndf)ytTdhe,aniorebfeanr stdnt selasedifypm) hydiogenbimi lilegeny | phosphi no) et hane, 1, 2-
bi s( et hyl phenyl phosphi no) et hane, 1, 2-bi s(di phenyl phosphi no) net hane
(hereinafter, the ehienrofhytimges, fipgrige, chlozink] brodiine hiny iquiwes phi no) et hane,
1,72- bi s(di et hyl phosphi no) net hane, 1, 2-bi s(et hyl phenyl phosphi no) ne. t hane,
tri s(di @p)exyihekogpdune dhviyig)opb @8 kb o€ more atoms selected from a group
tris(diethyl phosphi noet hyl ) phosphi ne,

consisting of nitrogen, oxygen, phosphorous and sulfur, those described below can

be mentioned. A compound having a molecular weight of 1,000 or less is preferable

(those having the possibility that the kind of coordination is 2 or more were

classified in either group suspected to coordinate).

(1) Tertiary phosphine compounds having 1 to 4 or more phosphorous atoms and 3 to

42 or more carbon atoms;

trimethylphosphine, triethylphosphine, diethylphenylphosphine,

3 triphenylphosphine (hereinafter, referred to as PPh;), ortho-
phenylenebis(diphenylphosphine), ortho-phenylenebis(dimethylphosphine), ortho-
phenylenebis(diethylphosphine), ortho-phenylenebis(ethylphenylphosphine), 1,2-
bis(diphenylphosphino)ethane, 1,2-bis(dimethylphosphino)ethane (hereinafter,
referred to as dppe), 1,2-bis(diethylphosphino)ethane, 1,2-
bis(ethylphenylphosphino)ethane, 1,2-bis(diphenylphosphino)methane (hereinafter,
referred to as dppm), 1,2-bis(dimethylphosphino)methane, 1,2-
bis(diethylphosphino)methane, | 1,2-bis(ethylphenylphosphino)methane,

tris(diphenylphosphinoethyl)phosphine, tris(diethylphosphinoethyl)phosphine,

12



12 tris(di met hyl phosphi noet hyl ) phosphi ne,

tris(ethyl phenyl phosphi noet hyl ) phosphi ne, and the |ike; (2) Amonia or
am nes having 1 to 4 or nore nitrogen atons and 0 to 44 or nore carbon
atons; (2-1) the nunber of nitrogen atomis 1; pyridine (hereinafter,
described as py), diethylam ne, salicylamne, am noethanesel enol e,

2- hydr oxy- 6- met hyl pyri di ne, 2- (diethylam no)ethanol,

bi s(2-am noet hyl ) am de, et hanol am ne, 2-am noet hanol, al anine,

2- hyd . - di - l'id | - I, 2- l'id

B- qui LSff%f?@rfﬁﬁilg?ﬁ*’?%éﬂaﬂ%aﬁ@ﬁﬁﬁ%?ZoI ne_and the |1 Kke: (2.2) the nunber of
t h f dt

B}OLSPZE%%?(f SR GERAR et eﬂ”i‘%ﬁéheiiniéf anine, NN

D R L L A D o v

bi s(benzoyl acet one) et hyl ened| am ne, 1,2-di am no-1, 1' - di net hyl et hane,

2, 2" - bi FHHM A& Eherei nafter, referred to as bpy) 2,2 -bi pyridin 3-ine,
2,2"' -bipyridine-N N di oxi de, dicyandi g m noi m, noe | yurea, [(2-
ani noet r(§1 1) dhe Aeber Qfrripaaes atom isflg gy %B?r@w Lifles b %&é N- 2[ 2-
(di ethyl am no) et hyl ] -3-ami no- 1 -propanol, tris| rreth |.am no et@/l]am ne,

i m dazoldéethylaming)isg pyléwmedémqqthaéteﬁ«;lpwéd? amlrﬁéy “6-méthylpyridine
4,6,6-trinmethyl-3,7-di azanona- 3-en-1, 9-diol,

N, N, N r(ldw@letlmamg)ﬁymlhpns&wemmmé)anmde atkanelaming; Zramingrthaned B4 ke

(2 3) the nunber of nitrogen atomis 3 or nore; diethyl enetr| am ne,
t+,i et hylabandnat2-hydrasy-6tae mmsdlmﬁrwmdemammquilﬂrfzpano
amn nobenzyl i dene) et hyl enedi ani ne,

tri s[ 2- (pyetohidoaes 8xqpimbliybl, aaiiayéaidinnimpympdha’nm,e and the like;

1, 3-bi s[ bi s(2-pyridyl ethyl)am nonet hyl ] benzene,

4- di met (2lBHtheaudbar of mietolyh alom B ey yléneadyamine [(hereinafiey wefeirdd to as

i m dodi car boni m dedi am de, biuret, carbanoyl guani di ne, phthal ocyani ne,

N, N, N, Nn)t opflehédidmine, trimethylenediamine, 1,2-cyclohexanediamine, N,N-
diethylethylenediamine, N,N-dimethylethylenediamine, salicylideneethylenediamine,
N-ethylsalicylaldiamine, bis(benzoylacetone)ethylenediamine, 1,2-diamino-1,1’-
dimethylethane, 2,2’-bipyridine (hereinafter, referred to as bpy), 2,2’-bipyridin-3-ine,
2,2’-bipyridine-N,N’dioxide, dicyandiamidine, (aminoiminomethyl)urea, [(2-
aminoethyl)amino]-1-propanol, 2-[(3-aminopropyl)amino]ethanol, N-2[2-
(diethylamino)ethyl]-3-amino-1-propanol, tris[2-(methylamino)ethyl]amine,
imidazole, N,N’-disalicylidenetrimethylenediamine, 4,6,6-trimethyl-3,7-diazanona-
3-en-1,9-diol, N,N,N’;N’-tetramethylethylenediamine, 1,8-naphtylidine, and the like;
(2-3) the number of nitrogen atom is 3 or more; diethylenetriamine,
triethylenetetramine, tetraethylpentamine, N,N’-bis(2-
aminobenzylidene)ethylenediamine, tris[2-(methylamino)ethyl]lamineaminopyridine,
1,3-bis[bis(2-pyridylethyl)aminomethyl]benzene, 4-dimethylamino-2,3-dimethyl-1-
phenyl-5-pyrazolane, biguanide, imidodicarbonimidediamide, biuret,

carbamoylguanidine, phthalocyanine, N,N,N’,N’-tetrakis(2-
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13 am noet hyl ) et hyl enedi am ne, 1,2, 3-triam nopropane, tris(2-

benzi m dazol yl net hyl ) am ne, tetrakis(2-pyridyl nethyl)ethyl enedi am ne,
2,2',2"- terpyridine, 1,4,7,10-tetraazadecane, 1, 4,8, 11-tetraazaundecane,
1,5,8,12- tetraazadodecane, 1,4,8,11-tetraazacycl otetradecane,

et hyl enebi s(bi guani de), tetraphenyl porphyrin, tris(2-pyridylnethyl)am ne,
histidine and the |ike; (3) the carbonyl-containing conpounds having 1 to 3
or nore carbonyl groups and 3 to 40 or nore carbon atonms (excluding

car boxylahﬁgl@&gﬁﬁéth hYdiaRGRL 3L Sk AbRin a\ﬁhat?ﬁ ne (hereinafter, referred

to as acac ent anedi 0né,” bi s(ac l'acet o
3 rTet hyl gt 1 : = _ R E qi d 22’ 2”
3- phenylbggn%@ne ,éj-egﬂll}g?}‘g?m%’, %Hgl %%dy{ g grto 3@ I (l)ar{relmel phenyl -
rione, )
55 - %P&lhglﬁﬁﬁﬂ W tererdsane B eyt it 6y
trifl uoroacet cet 0 uor l,acet on nzoyl met hane,
as part i detragz 8?\9% |,%§Q.ﬁxtﬁgaaztaﬁ% %?‘f‘iﬁf‘& 139?‘1{]5% guaﬂi&?’_
4,4 - et haned| | djnitr ent an [ | met hane and the
li ke; (47 r‘%%"%l)??r Wr%Frﬂb&dﬁﬁf‘ﬁ?th&B’i’n{%’ ﬁlsﬁbi tﬁ%h E%Xyl ic acid groups
and 2 to_20 or nore carhon atons;_ oxalic acid, malonic S%‘H gyl iC
aci d, pHBhtei @by copfaiing rPmpgeRds havinechiq #08 mase garbgy rPPeS
benzoyl pyruvi c acid, ethylenediam nedi acetic acid, nitrilotriacetic acid,
N - (2- hyqﬂewemymémmt@m&@mmg eahesylicagid)d,
propyl enedi am net etraaceti c acid, ethyl enedi am netetraacetic acid,
trans- 1, 2- cyctiylaceioecitalie aeet vipeetonethereingfier, refersprsto as acac), 2,4-
-1 )2 (cycl ohexanedinitril o)tetraacetic acid,
1, 2- (et hmnmm;liomnbls@alcctd)acetunah@emﬂlykmn@neez Aydieres di-phengkd & r apr opi oni ¢
acid, glycine, N-nethylglycine, glycylglycine, glycylglycylglycylglycine,
sal i cyI ibiﬁnm@igrmi, aqzhcnyhpbmkadé-aﬂ—di,onﬁel,B;diplnﬁnybdi,bpt@,anedlone, 1-phenyl-
N, N- di et hyl di sel enocarbam ¢ acid, nethionine, proline, sarcosine, xanthic
aci d andl,35ehdxiaketrione, 5,5’-(1,2-ethanediyldinitrilo)bis(1-phenyl-1,3-hexanedione),
trifluoroacetylacetone, hexafluoroacetylacetone, benzyl, dibenzoylmethane, aspartic
acid benzoylacetone, thenoyltrifluoroacetone, 4,4’-(1,2-ethanediyldinitrilo)bis(2-
pentanone), dipivaloylmethane and the like;
(4) carboxylic acids containing 1 to 4 or more carboxylic acid groups and 2 to 20 or
more carbon atoms;
oxalic acid, malonic acid, salicylic acid, phthalic acid, nicotinic acid,
picolinic acid, aspartic acid, benzoylpyruvic acid, ethylenediaminediacetic acid,
nitrilotriacetic acid, N’-(2-hydroxyethyl)ethylenediaminetriacetic acid,
propylenediaminetetraacetic acid, ethylenediaminetetraacetic acid, trans-1,2-
cyclohexanediaminetetraacetic acid, trans-1,2-(cyclohexanedinitrilo)tetraacetic acid,
1,2-(ethanediyldinitrilo)tetraacetic acid, ethylenediaminetetrapropionic acid, glycine,
N-methylglycine, glycylglycine, glycylglycylglycylglycine, salicylideneglycine,

iminodiacid, methyliminodiacid, N,N-diethyldiselenocarbamic acid, methionine,

proline, sarcosine, xanthic acid and the like;
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14 (5) oximes having 1 to 4 or nore oxime groups and 2 to 20 or nore carbon
atons; di net hyl gl yoxi me, 3-(2-am noethyli m no)-2-butanoneoxi ne,
benzyl met hyl gl yoxi ne, 2, 6-di acetyl pyri di nedi oxi ne, 2-pyridyl ai doxi ne, 3-
phenyl i m no- 2- but anoneoxi ne, salicyl ai dehydeoxi me and.the |ike; (6) phenols
having 1 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 ]

phenol , 2, 6-bi s[ bi s(2-pyridyl ethyl)am nonet hyl ] -4-phenol

1-nitrosQ: 2-napht hol and,the like; (7) eth ving 1 tqQ 8 or nore ether
gr oups a(ﬁb Oﬁ“?%n?d“@r fﬁ%?é“ B ORITE éﬁ%“?s a{li?i%?@(ﬂr &?fo: é’ﬁr,%of, a?i(-’IBF’oxane,
1,4,7,10-tetraqxacyc|otelradefane, éi4,2, 0 %?-pentaqxacyclopentadecane,
1, 4.7, 10, 13, 16limsidndslyesime orZapringsthylimino)-2-butanoneoxime,

4,7,13, 16-tetraoxa-1, 10-di azacycl ooct adecane, 4,7,13, 18-tetraoxa-1, 10-

di azabi dgp@[zﬁl[ngqtgylg]ngré}ga,n%§-d1accty1pyr1dmcd10x1me, 2-pyridylaldoxime, 3-

2, 3-benzo-1, 4,7, 10, 13- pent apxacycl opent ade- 2- cen .

4.7, 13, Ihenyliping-3dudanoneoxime salisydaldelsydgoxims and hedikse, nonensi n,
nigericin and the like; (8) sulfur conpounds having 1 to 4 or nore sulfur
at ons arl@) herplabaving ddedt eamperpheapbgioupsiped Aye 40 ORimIa CAEPNALRMS;J,

et hyl t hi ogl ycolic acid, ethylenebisthioglycolic acid, ethylenethiourea,
pheny1di t hi oac@ttf't(ml,a]cthenmlteldkdbbﬁihﬁ[biSZQ‘ipdf,idSﬂP@Yé)ﬁmimleptfhaHQbm@ ,

di phenyl t hi ocar bazone, di nethyl sul f oxi de, 2, 4- pent anedi t hi one,

2, 2, 7, 7-2,6thig{bis(2rplyridythdil)amiaome thyd]-4-phemol d bndtrosodk Zraapltbokand the

di met hyl di t hi ocarbam ¢ acid, thiourea, cysteine, maleonitriledithiol,
1,4, 8, 11likeat r at hi aundecane and the like; (9) arnide conpounds having 1 to
:3’or nore arnide groups and 3 to 54 or nore carbon atons; diazoani de,

N, N- di met7hgthreehannge,to ¥, dv-rHoreadthet! growipseatiddeto 30 or more carbon atoms;

tetrahydrofuran, 1,4-dioxane, 1,4,7,10-tetraoxacyclotetradecane,
1,4,7,10,13-pentaoxacyclopentadecané, 1,4,7,10,13,16-hexaoxycyclooctadecane,
4,7,13,16-tetraoxa-1,10-diazacyclooctadecane, 4,7,13,18-tetraoxa-1,10-
diazabicyclo[8,5,5]icosane, 2,3-benzo-1,4,7,10,13-pentaoxacyclopentade-2-cen,
4,7,13,16,21-pentaoxa-1,10-diazabicyclo[8,5,5]tricosane, monensin, nigericin and
the like;
(8) sulfur compounds having 1 to 4 or more sulfur atoms and 2 to 40 or more carbon
atoms;

diethyldithiocarbamic acid, ethylthioglycolic acid, ethylenebisthioglycolic
acid, ethylenethiourea, phenyldithioacetic acid, dithiobenzoic acid, 1,2-
aminoethanethiol, diphenylthiocarbazone, dimethylsulfoxide, 2,4-pentanedithione,
2,2,7,7-tetramethyl-3,6-dithiaoctane, 2-imidazolidinethione, dimethyldithiocarbamic
acid, thiourea, cysteine, maleonitriledithiol, 1,4,8,11-tetrathiaundecane and the like;
(9) amide compounds having 1 to 3 or more amide groups and 3 to 54 or more

carbon atoms;

diazoamide, N,N-dimethylacetamide, N,N-dimethylformamide,
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15 hexanet hyl phosphoric triam de, di phenyl phosphinic am de,

am noet hyl am de, oxam de, valinonycin, phthalimde, succinimde,

val i nonycin and the like; (10) N-oxides having 1 to 3 or nore N oxide
groups and 6 to 20 or nore carbon atons; a-picoline-Noxide,

y-pi col i ne- N-oxi de, pyridine-Noxide and the |like; (11) others; nitrogen
nol ecul e, water, carbon nonoxide, urea, salicyl al dehyde, N

ni t rosophenyl hydr oxyl am ne oxyhydrogen and the like. 3) As the conjugated

system (UG 2 it s [ L ULAlE AnSnBLMS1andae, 4 to. 14 or
R I L et S D A L
1, 5-cycl goct adi ene_ ( her ei,naf . fer ‘ ) B..7
cycl ooctoﬁfugf(feaéﬁér,lonévép’o%hgﬁ?lgrg{dghélﬁc‘&%@g ah’%{lﬁ‘fﬂ"g@gﬁgsgﬁ?g’ ?’enyl ,
tropol o , 10 nhena roline apd t.he like. Eraomishe yj I of
pol yrer Rﬁ@b& TQXHFSFIBP’ “tghn’ép%? 3 oLt gg?)’flgﬁ gﬁ%ﬂi’SﬁQﬂ 6q8 f%bucgrr}\ﬂr)\%%g%%r i ne,
brom ne and iodine) ion and a phosphorous atom containing conpound are
pref er aBl¥NS;and the anion of an atom sel ected fromchlorine, bromine and
iodine and a tertiary phosphi ne conpound are particularly Br ef erred.
Further, as &-pisabnerdN-pside, ppiolingd-pxidenpyridineiNrakidsanddaoi&ss t he met al
elenent (dl) selected fromthe VIII Goup elenment of the 5 h period and
t he |i g4hb) qthexp; of an anion or neutral nolecul e being a hal ogen ion and/or
tertiary phosphine conpound can be nentioned. Wth re(%ard to the synthesis
met hod of nittegeoongleedecwatsowatbondnonaxidé, irea; salicylgldehydes, Bed by mi xing a
salt of (dl) (for exanple, a halide of a netal, and the |I|ike) and (d2) at
#Qom t empleosiphesylhfdrokpleming brylydregeal and the tikse in which a conpound of
interest is prepared after formng a different internmedi ate conpl ex
conpound) Alhthe 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-
cyclooctatetraene, cyclopentadienyl, pcntamethylcyclopentadienyl, tropolone, 1,10-
phenanthroline and the like.
From the viewpoint of polymerizability for the vinyl group, a halogen

(fluorine, chlorine, bromine and iodine) ion and a phosphorous atom-containing

compound are preferable, and the anion of an atom selected from chlorine, bromine
! and iodine and a tertiary phosphine compound are particularly preferred. Further,

as a combination, preferably, the combination between the metal element (d1)

selected from the VIII Group element of the 5" period and the ligand (d2) of an

anion or neutral molecule being a halogen ion and/or tertiary phosphine compound
can be mentioned.

With regard to the synthesis method of the complex compound (d), it is
usually obtained by mixing a salt of (d1) (for example, a halide of a metal, and the
like) and (d2) at room temperature. 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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16 salt of (dl) and the ligand of (d2) may be mi xed as they are or after
each of them being dissolved in a separate aqueous/solvent solution, or
may be m xed in an aqueous/solvent solution. If necessary, they may be
heated to from 30 through 200C. Wen a substance, which should be renoved,
is generated, it may be renoved under reduced pressure. The conpound (d)
generated nmay be taken out as it is or as a crystal, and then purified. As
t he sol vent used herein, for exanple, an al cohol -based sol vent (nethanol,

et hanol apd_.the |ik ased sol ve acet on neth et hyl ketone
R R UM I R s L 9@ théin
N- net hyl pyrrol i done, and the |ike | f oxi.de- based sol vent rret hyI
sul f oxi d’é’l%g‘sicﬁéeqel%ﬁepaémﬁ aﬁ“‘?ﬂ)‘lﬁ@ﬂt{' nigolutiof, Oﬁﬁ}aé(stiﬁ fxr?élrﬁ‘
menti oned. There are SO nman corrpounds for ; , and g{\;’&gﬂr synt hesi zed
i ndi vi dLi’élPP?“SéSPlYFé’tt fekKioges mfseﬁamt PomagRe ‘i‘téd t% Int.
Engl . Vol . I?p 57 (1973); J. Chem Educ. pp. 343 (1973); Acct S.
Chem  R99Gr cFW qswstwea‘abm@f@@lﬁ be@%@WC‘hé@ gen%‘ledvé maybe187 (1973);
Interscience- WIlry (1968); Chem _Soc. Rev. pp. 27 (1975); Basic
| nor ganifemerediadenredyqnd; BIEHIGy HleAFODQRﬁ“t"‘ér{dh&%Pe@tCWq% bestaken @45 3sukan
Co., Ltd.); Inorganic Conpound-Conplex Dictionary (K. Nakahara, Kodansha
Ltd.), dt s ormse erystel, and demr purifiad. oy therselveapussdiieseiny fpriexampled aand t her e
are nonodentate (for exanple, triphenyl phosphine as a |ligand), bidentate
(for exaaimtwl-bamdwgdlmdmmanel, &thaaol aghthd likepnketandehased solvente having 3 to
6 coordination sites (for exanple, terpiridine as a ligand), but a
,egnbi nat(aostond, éthgkethpokdomatndthe ke amide-basadadolyena (N|IN-ed. Further, (d)
ig usually a non electrolyte type conpl ex conpound having no charge, but
may be afimetlgdformlayide, iNpecthylppireldaeqaduhe lika) isnlfoxidesbgeed saledntas a
conpl ex cation and a conpl ex ani on.

(dimethyl sulfoxide and the like), and a mixture of 2 or more of them may be

mentioned.

There are so many compounds for (d), and they can be synthesized

individually by methods described in, for example, Angew. Chem. Int. Ed. Engl.,

Vol.12, pp.57 (1973); J. Chem. Educ., Vol.50, pp.343 (1973); Accts. Chem.

Research, Vol.3, pp.105 (1970); Chem. Rev., Vol.73, pp.487 (1973); Interscience-

Wilry (1968); Chem. Soc. Rev., Vol.4, pp.27 (1975); Basic Inorganic Chemistry

(written by F.A. Cotton and G. Wilkinson, Baifukan Co., Ltd.); Inorganic

Compound-Complex Dictionary (K. Nakahara, Kodansha Ltd.), etc.

The mode of coordination is not specifically limited, and there are

monodentate (for example, triphenylphosphine as a ligand), bidentate (for example,

ethylenediamine as a ligand), multidentate mode having 3 to 6 coordination sites (for

example, terpiridine as a ligand), but a combination of these coordination modes is

usually applied. Further, (d) is usually a non electrolyte type complex compound

having no charge, but may be an electrolyte type complex compound having charge

such as a complex cation and a complex anion.
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17 As (d), those described bel ow may be specifically nentioned. As
specific exanples, (1):when (dl) is the 1B G oup el enent netal,

[ Cu( CHAPPhAI | CU2CI (cod) 211 [Ag(pY)2]C" [Ag(pY)4]C' [Ag(pY)4]C 21

[ AuCl (PPh3)], [AuC 3(PPh3)], and [Au(dppe)]Cl, or the like; (2) when (dl)
is the VIII Goup elenent netal of the 4" period, [FeC 2(bpy)?2],

[ FeC 2(bpY)2]C" [FeC (H) (CO (PPh3)311 [FeCl (H) (dppe) 211 [ FeC 3(NO) (PPh3) 211
[ FeC 2(pPhl) 311 [FeC 2(pPh,)411 [Fe(CN) 2(bpY)211 [Fe(CO, (PP. h3) 311

e i L vy

Cl (PR 4 Ni fp(C2H5) 31211 [ Ni Br (NH3) 311 [N (CHOC (cod)],
zé‘z’ﬁ%(céd)ﬁ%ﬂ“tfww) F(N 2C )2(acaC) 2[11I [rNi(C Z%bpy)][ , | ENi C 2%285} ,

[ Ni(

[N | | .

LN 26 2 EPRELD (D hedtsh B hun LR bhRE L 51N sbay 1oy 51 and |
S03 he |ike: wh dl i he VI I G | |

E)Rhg he ﬁw@ﬁﬁéﬁfﬁpkﬁ&@ SR k &ﬂgﬁﬁgbﬂ% ?pfﬁgéwid%:hhcﬁ?%ﬁﬁéﬁﬁgt meta

C (02)(PPh3) 311 C 3(PY) 311 21 C' CO) (PPh3) 311

LRIC SC AN RSB hoN 2o TA RO [P O 11 [Fuct ( 1 dmpe) 211
RuC

By

i

i

[

Ni
Ni
N
N
Ni

—

3(NO) (PPh3) 211 [RuC 2(pPh3)311 [RuC 2(PPh3)411 [Ru 2(bpY) 211
(co§ 42 {Mhsmglh) ipmgr(wli(éngyp p&mw»iz[mtal[qﬁ((ﬂe%’g)ey@ct,[Pphg)ci\? (0PY)

PdBr ( CH3) | P(C2H5) 31211 [ PdBr ( NH, ) 311 Pd(CHBi Cl (codg, [ Pd( C2H5) (cod) ] O,

Pd( CH3)[FPChGINY). ]| Bt (bpwelsdt) FeCl(] WeFby) ) [F¢ dppal) |

Pd2C 2(dppm)], [PdC 2(en)], [PdC 2(NH3)(PPh,)], [PdC 2(PPh3)],

[-Rd2C 4([FPEBYISO)(APAg), PIPRSTUET L RH (PoGU(PEh], [Fe(CBOZPOYRD) 31, and
-f[l;"d(SOB)(NI—B)Bll or the like; (4) when (dl) is the VIII Goup el enent netal

of the gFe(@D),@Phs,);], [Fe(H),(N,)(PPh,)s], [Co,Cly(cod),], [CoCl(CO)(PPh,),],
[CoClI(PPhs),], [CoCI(O,)(PPhs),], [CoCl,(py)s],

[Co(cod),]Cl, [Co(H)(CO)(PPh,),], [Ni(acac)CI(PPh,)], [NiBr(CH,){P(C,Hs),},],
[NiBr(NH,),], [Ni(CH,)Cl(cod)], [Ni(C;Hj)(cod)]Cl, [Ni(CH,)(PPh,)],
[Ni,Cl,(acac),], [NiCl,(bpy)], [NiCl,(cod)], [Ni,Cl,(dppm)], [NiCl,(en)],
[NiClL,(NH,)(PPh,)], [NiCL,(PPh,)], [Ni,Cl(PPh,),], [Ni(PPh,),], [Ni(py).]Cl,,
[Ni(SO,)(H,0),], and [Ni(SO,)(NH,),, or the iike;

(3) when (d1) is the VIII Group element metal of the 5* period,

[Rh,Cl,(cod),], [RhCI(CO)(PPh,),], [RhCI(PPh,),], [RhCI(0,)(PPh,),], [RhCl,(py),],
[Rh(cod),]Cl, [Rh(H)(CO)(PPh,),], [RuCl,(bpy),], [RuCl,(bpy),]Cl,
[RuCI(H)(CO)(PPh,),], [RuCl(H)(dppe),], [RuCl(NO)(PPh,),], [RuCL(PPh,),],
[RuCl,(PPh;),], [Ru(CN),(bpy),], [Ru(CO),(PPhy),], [Ru(H),(N,)(PPh,)s],
[Pd(acac)CI(PPh,)], [PdBr(CH,){P(C,H;),},], [PABr(NH,),], [Pd(CH,)Cl(cod)],
[PA(C,H,)(cod)]CL, [Pd(CH,)(PPh,)], [Pd,Cly(acac),], [PACI,(bpy)], [PACL(cod)],
[Pd,Cl,(dppm)], [PdCly(en)], [PdCL(NH,)(PPh,)], [PdCL,(PPh,)], [Pd,C1,(PPh,),],
[PA(PPh,),], [Pd(py),]CL,, [Pd(SO,)(H,0),], and [Pd(SO,)(NH,),], or the like;

(4) when (d1) is the VIII Group element metal of the 6" period,
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18 [Gsd 2(bpy) 2], [CsC (bIOy)Z]CI [GsCl (H) (CO (PPh3)3]1 [CsCl (H)(

[ GsCL3(NO (PPh3)2]1 [ GsC 2( PPh3) 3]1 [ CsC 2(PPh3)4] 1 [Os(CN)Z pY) 2] 1
[CB(CO)Z(PPhS)S]l [Cs(H)2(N2) (PPh3)3]1 [Ir2Cl2(cod) 2], | P
[IrC(PPh3)3]1 [IrCl () (PPh3)3]1 [Ird 3(py)3], [Ir(co )
[Ir(H)(CO(PPh3)3]1 [Pt(acac)d (PPh3)], [PtBr(CH3){P(C2H5)3}2]1
[PtBr(NH3)3]1 [Pt(CH3)Cl(cod)], [Pt(C2H5)(cod)]d, [Pt(CH3)(PPh3)],
%Ett CI2(acac)2] [PtCIZ(bpy)] [Pt C12(cod)], [Pt2CI2(dppm], [Ptd 2(en)],

E oy B e a S R T oI
menti on ou

-con?ounﬁgsctx I?&Ppn& i@%%uﬂ&%e» E@g&@@gﬂlﬂb&&lﬁﬂ P8 enpt oyed A
FLﬁ2eci2Eep&?@”f@e%@iﬁ”%%é?xz@ﬁ@%hiazc%&e&fﬁﬁﬁici@ﬁﬁ@?15512’ o
containing the VIII Goup elenent netal (rutheniu rhodi u pal I adi um) of
Che. 8 h [OMRRR I EIrEN O G Tk BrCh(ms) Moo rlo UEDGRO g0 an ani bn
of an atom which atomis selected fromchlorine, brom ne and i odi ne, and

a terti dPiagie)SI(APhy], {BHBr¢GHe){ PECsHshe1], (RBUNHA, [Rt&aoCHegdds

polyneri zability and operability, it is preferable that (d) |s a conpl ex

conpoundPyk,d)(cosl) Kdl Efb((éHj)fPI\’/la)]e[Ptgﬁlz(acwe)ﬂe[Pth()bnyB] dPele(entld: sol vent. As

t he wat er-sol ubl e organic solvent, the sane solvent as used for the

synt hesi[Bt,0l,(dgpen )| d)PtCHEem)E [m;(wnmph;)ﬂu,qpa@bmﬂhm: [(ReOL @Rkl ) i s
preferably 0.005ppmto 2.0% by nass for (d) and 0.00lppmto 1.0% by nass

for (di )[PH@sRY,I[PUHS,ICY, fP(SBSEHID), b amd [REO,)ANH,), T ior she bkosst baki ng
‘adent and nore preferably 0.01 ppmto 1.0% by nmass for (d) and 0.005 ppm

to 0. 5%hentioaes, thetigh,dhey arnibt fosthe Pinsitiag patpose @nd Thappefor tice Corhfoundsnass
for (d) and O. 01 ppmto 0.3% by mass for (dl). Wien the anount of (d) is

0. 005 ppRphia tHYsddpeFREGoMIY defiditRaRRAY bOEmPIHyLd.

A preferred complex compound is such as [RuCl(PPh,),], [RuCl,(PPh;),],

‘a
2] 1,

[Pd,Cl,(dppm)], [RhCI(CO)(PPh,),] and [RhCI(PPh,),], i.e., the one containing the
VIII Group element metal (ruthenium, rhodium, palladipm) of the 5" period 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, it 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 fér the synthesis of the (d) may be mentioned.

The amount 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 the total mass of a monomer and
first crosslinking agent, and more preferably 0.01 ﬁpm 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 ppm 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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19 is 0.001 ppmto 1% by mass, the ability as an absorbable article is
performed, and productivity is good as well because the polynerization
speed and the polynerization yield are to be sufficient. \Wen the
solubility of (d) to an aqueous polynerization liquid is |low the

pol ynmeri zation can al so be carried out by using a water-sol uble organic

sol vent and surfactant in conbination and by dissolving or dispersing them
in the aqueous polynerization [iquid of the nononer. The wat er-absorbabl e

resin ( ﬁ% Ogjﬁ?ﬁigﬁrﬂb Py ﬁ)}‘xﬁaﬁ?ttﬁpébiﬁﬁ%sbﬁ dU4bitaBle arfiEIRSS beitlgAed, fangecessary

by kneadin esin i'n a state of a water-containing gel wth the

cross! | HARAASL o3 B vl HISkILIhE Bo1yHRS BluGEERRUNasReabl € of Tormi ng

an ionic Cross such as cal ci magnesi um sul f at e,
al um num , sul f.at:%)nt or, .t he ke. Reggti vely honogeneous crosslinking is

i
t her eby RSbYRPHZHION yipld ary ﬁ%b%‘ffg’:lc sorbabl e resin having high gel strength
and fewer ano s af ter- s | e conponent s can,.be.produced.  The effect
of the pr esen'tw %ﬁ%&ﬁ%@‘ﬂpl[}%orﬁ@ﬁ% s ﬁ%‘%uﬁﬁpbﬁ%ﬁl%gﬂ htqu(P ISQB‘&)?‘Bam e resin
(A) is crosslinked with crosslinker (the second crossli.nking agent) at
15 S ur FRACETCRiARLIOS: G Ak s PAFEE OBt B AR SE POST KOl TR SRy 2hd
crosslinking the vicinity of the surface _of a crossli g_r?;ad pol yner obt ai ned
by dryi riyriar@nbin campjgatieard by dUsome ordsparsing AR&m I Bi5t3dUEPYYy gel - st at ed
pol ymer of the absorbable resin produced fromthe above nethod, and, if
necessarBplymyrizatjansliquig of Hie eaPmesi ze of the pul veri zed pol yner. The
drying method may be usual nethods such as a drying nethod by hot air at a
,t—.znper at ur e of TiBOwatsr-abgughbablhiresif { Ayrpbitajnedd yntbe medhedcagbeafudthem dr yer
‘heéated at 100 to 230C, (heated) reduced pressure drying nethod, freeze
dryi ng cretshinfiedifthedessangbyrkhémiingtheimsindn edtatapf a wataecontdising ged no
limtation for the

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

an ionic crosslinkage (such as calcium chloride, magnesium sulfate, aluminum

sulfate) or the like. Relatively homogeneous crosslinking is thereby obtained, thus

the water-absorbable resin having high gel strength and fewer amounts of water-

solublé components can be produced.

The effect of the present invention can be further improved when the

absorbable resin (A) is crosslinked with a crosslinker (the second crosslinking 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 water-containing gel-stated polymer of the absorbable

resin produced from the above method, and, if necessary, by adjusting the grain size

of the pulverized polymer.

The drying method may be usual methods such as a drying method by hot
air at a temperature of 80 to 230°C, thin film drying method using a drum 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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20 pul veri zing met hod, and conmon equi pnent such as a hamrer type

pul verizer, inpact type pulverizer, roll type pulverizer and jet stream
type pul verizer may be used. The obtai ned pul verized nmaterial, if
necessary, are sieved to adjust its grain size. The formof the
crosslinked polynmer after pulverization is not specifically limted, and

i rregul ar pul verized form flake form pearl form rice grain form
granul ated formand the |like can be exenplified. For the usage in paper

di apers nd, the |ike, the irreqular lveriz form.i f ble fromthe
vi ewpoi RULVFIREE mﬁthogn%laﬂﬁqf%@oa%ﬂvlpwe?‘ﬂs ClraSgy %Emﬁriﬂyé’gipﬁi‘%é%ﬁt hat its
falling . fromthe fibrous terial ay not be anticipated. The .grain size
of the dBPastizee pelverzerpedt tyRp Py ‘iﬂélgF%a’(dopb"t fireamy Pﬁéﬁ‘?Yeé}Zé’ 44 i s
controll ed by sieving when needed. ' The nmass average particle, di aneter of
(A) obt aiebd The phtained ayiyerirgd materi@olif pergssaiygate Meysd to gAML IS Bf31N 200 to
500 [tmand, the one which was pulverized to have 95% by mass or nore of
parti cl sizewi tThierform of shgyerosslinked polyngs @it prlvarzaion isa@t specifically ef er abl e
that the content of a fine particle is |ess. The content of the particle
of 100 -imitet, ahdsweguwappulfenizadl fprizgflake forms pearhfgmysice gsriafdermpl y, the
content of the particle of 150 Rmor less is 3%or |less. The nmass average
parti cl erandatet dorn sndrgeslilcechnshecexediphifiedo  Forrthensdgdin PARSE Wigngrs t he
respective grain size distribution of the water-absorbable resin on a

| ogar i t hamidche pikeshbiitregulanpmpecrized form dhpreférable from she vigvpoidpthaséint s t he
particle dianmeter and a |longitudinal axis represents the content based on
mass, argtaglerwelbivig @fiprut incdterial dind tipdtats fallingHfromnbafihsousieatsédsh poi nt  of
‘the total nmass. As the nmethod of surface-crosslinking the water- absorbable
resin (Ahay hbebe mfwméd,onal met hod, for exanple, a nmethod of m xing a

m xed sol ution containing the second crosslinking agent (a-3), water and

an organi ¢ sol'mM@niraW dibe 6fVhedbthinéEHaterABsdrbeblBr¥din (&) W the pagddlecan be

ment i oned. _
form is controlled by sieving when needed. The mass average particle diameter of
(A) obtained is preferably 100 to 800 pm, and further preferably 200 to 500 um and,
the one which was pulverized to have 95% by mass or more of particles within a
range of 100 to 850 um can be used. It is preferable that the content of a fine
particle is less. The content of the particle of 100 um or less is preferably 3% or
less, and more preferably, the content of the particle of 150 um or less is 3% or less.
The mass average particle diameter is measured according to a method by plotting
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 mass, and determining a particle
diameter which contains the 50% point of the total mass.

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

conventional method, for example, a method of mixing a mixed solution containing

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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21 The agent (a-3) may be the sane or different as (a-2) above, however,
the <crosslinking agent (iii) having at |east two functional groups which
can react with an acid group such as a carboxylic acid and/or a group of
their salts is preferable, and a polyglycidyl ether conpounds such as

et hyl ene gl ycol diglycidyl ether, polyam ne resin and azilidine conpound
are preferable in particular fromthe viewoint that they can conduct the
surface-crosslinking at a conparatively | ow tenperature. The anmpunt of

(a-3) used isqpref | O a | anount
of (a-1), (a- é@ egdﬁgﬁfa@ %)Iga)?métﬁc Sa&} e&aﬁﬁe&gﬁ%g gggb}g %ﬁcvﬁggge and

parti cul arI refer 003 t 0%.h e Lo a-3)
Used 1 s hptiogage %ﬁé@ gl ﬁgﬁé@t@ﬁﬁgm‘ﬁﬁ?%‘% R ah " <
adequate, . and the effec Lov nt for e. absor pt i t under a
Moad s ai€gowh e &4 Fiibefiic AR éa&rw&mﬁ@ﬁﬁ SaiplspreftadRie of (a-3)
used is 7,.0% mass or | ess, e ree crosslinking i s not
excessi ol ysﬂmﬁylrﬁé hefrrAmpousds F?fgl YIFB‘F Sg'ﬁof‘g’gbﬁf(fyéﬁ heir’sp%&mwgmered. The
amount of water used when the surface-crosslinking is conduct eﬁ

pr ef er alisin jand gziligineepreppund arp proferablegn Raﬁécqlﬂtfé‘i’méb%hﬁ’rew’&ﬁ&t %t5| n (A and
nore preferably 2 to 7% Wen the anobunt of water used is 1% or nore, the
per meat ithey casf cqnalugy the surfaee-riosslinking apmeemparalvely lowdemperaiwrabsor babl e
resin (A) is to be sufficient, and the inprovenent effect of the

absor ption anilietamowdte of fa-Bpaskd ipgrefeablpd09] te A% bl seaspbiasad emthent under
a heavy load (for exanple, 60 g/cm) is to be good. On the other hand,
;mﬁen t heoairatwotinéf (ael)e (a-Rpantl (as3)] Gbdre prdfermbly 0.082 pes G€aby aressfanda- 3) to

1

the inside of (A) is not excessive, the inprovenent of the absorption
anount agetularly beeerabby €.008 td 4109 banthst.neWleahheamotintofgaehtusdd iy ease in

the water/bl ood retention anmount does not occur. In the present invention,
as the K).o6hRbythessraadresthedegtsttofsaefdcd-Brosslinking is adequate, and the

effect of improvement for the absorption amount under a load is also to be suffiéient.

On the other hand, when the amount of (a-3) used is 7.0% by mass or less, the degree

of surface-crosslinking is not excessive, and the amount of the water/blood retention

is not lowered.

The amount of water used when the surface-crosslinking is conducted is
preferably 1 to 10% based on the mass of the water-absorbable resin (A) and more
preferably 2 to 7%. When the amount of water used is 1% or more, 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
absorption amount under a heavy load (for example, 60 g/cm?) is to be good. On the
other hand, when the amount of water used is 10% or less, the perméation of (a-3) to
the inside of (A) is not excessive, the improvement of the absorption amount under a
load is confirmed, and the problem of a great decrease in the water/blood retention

amount does not occur,

In the present invention, as the kind of the organic solvent used in
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22 conbination with water, a conventionally known hydrophilic solvent can
be used, and it can be suitably selected with the consideration of 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 capable of being
di ssolved in water, such as nethanol and diethylene glycol, are
preferable. These solvents may be used alone, or 2 or nore of them may be
used in conbination. The anmobunt of the solvent used can be variously

changed dependi ng .gn the kind of e solve . ' f.er y 1 to 10~%
based oRCTREZHAYE 1@? walgy ?—‘II‘rVFﬂté‘Pl}atllyt wrnalﬂdéggqlﬁgﬁgf@%qoc\g/azln l?gghwat er can
be also arbitrarily changed, and s preferabl 0, to 80% based on mass and
nore préﬂ‘éité@ﬁbe?@ltﬁwyf@g%cmﬂ ‘fﬂtgéllf %‘ﬁisld“%’r?nc(ﬁﬁﬁ%lflf‘ﬁrﬁﬁ 0?89%‘}?8?\5\’&0& and a
solvent is added to and mxed with (a2) by _a conventiongl| n met hod,
and & r €ad) fothevnsie REA) And oBWerrReAVITOf (1% apd e hif PRIEC s
preferably 80 to 200'C and nore preferably 100 to 160*C. The reaction tine
can be orgamiesblueenapable ohbeihg disselyed ﬂlbwageésn%‘éhéﬁ methanglend s preferably 3
to 60 mnutes and nore preferably 5 to 40 mnutes. The particul ate

wat er - aldisshylahé glycekiare ptferableai dddshsolvents mag-berused plogR| g2 OF MEEE t hi s can
be further additionally surface-crosslinked by the sane kind of (a-3) or

t he di f foftleemh nidyrieb wied (imc@nbinBbient hus obt ai ned particul ate wat er - absor babl e
resin (A is sieved and the grain size is adjusted if necessary. The nass
average parti (he aficumtbétheofol¢ed) usabtami beechricsislyarhdhged depegdingoamibar ed to
that before surface-crosslinking, and preferably 100 to 800 [tm and

:_Hért her kiebemaboWweaQbut is meferaAin1 (6H®% baded ontthe massaf (A)l VEwitlred t o have
95% by nmass or nore particles within a range of 100 to 850 gm can be used.

It is preéaitRbdfhE Relvehi1® wabt €4t beooilsd arthtrdlytohahgesl, aad iepeferdbly 20
to 80% based on mass and more preferably 30 to 70%.

A mixed solution containing (a-3), water and a solvent is added to and
mixed with (a2) by a conventionally known method, and a reaction with heat is
carried out. The reaction temperature is preferably 80 to 200°C and more
preferably 100 to 160°C. The reaction time can be changed depending on the
reaction temperature, but is preferably 3 to 60 minutes and more preferably 5 to 40
minutes.

‘ The particulate water-absorbable resin (A) obtained by surface-crosslinking
like this can be further additionally surface-crosslinked by the 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 average particle diameter of (A)
obtained is hardly changed compared to that before surface-crosslinking, and
preferably 100 to 800 um and further preferably 200 to 500 pm. The resin which

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

pm can be used. It is preferable that the content of fine particles is less. The
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23 content of particles of 100 mor less is preferably 3% or |ess, and nore
preferably the content of particles of 150 mor less is 3%or |ess. These
surface-crosslinked type crosslinked copolyner is preferable because its
absorption performance is superior not only under normal pressure but also
under a |oad, and because its gel strength increases. The average particle
di aneter of the water-insol uble nonporous spherical nonoparticles (B)
havi ng an average particle diameter of 1 to 50 nmused in the present

invention is ef erabl to 40 nm e prehe nost

pr ef er afPRte '0&{95’@613?191}/16/91&? 7] 8ssa\§é’?§fr§éa"g%% é:rﬁgéssdlfg?rehfbéggf%g%% s than 1
nm the diffusion and. ab tion. spee qof aliquid to the inside of the
resin i te¢Rutens ol paEfl i o 46545 3% ¥ JF¥her, when it exceeds 50 nm

t he diffusion_and absorptio ed of a.liquid to the insi of the resin
in the obtai nEaemﬁ%sﬂO%sgnggprsgaqS% SPRPIFReCT §Pf‘?f81ia:gfiee%‘?cgﬁ1§aet er can
be nmeasured by usual nethods such as, for exanple, calculation froma

val ue olitsabseration peiformammeTs seacioy nof prly smdesnormal pressireput aS0UndEt hod. The
particle (B) is a nonporous spherical nonoparticle. Wth a porous

parti cl @ loady@andibetansedts gehatrength inreasas.speed becormes bad. Further, its form
is. spherical. Formother than spherical formsuch as, for exanple, hollow
form porous Theraveragetpattidio dimmeserpfahatwaterfiosolulle ngnpenouaspkericat m
generates a problem in terns of handling. That said (B) has spherical form
can be gi@spartidiys (B)limeing argavensgepzarticleldémmetor of UisHhengeesedtintke by neans

of, for exanple, the transm ssion electron mcroscope (for exanple,

1437 100FArésepeinventiod Bqirefeesblpyd toMiotman hinprel prdfeyablpdeo IShen@oddiaston of

adcel erating voltage of 100 KV. Further, there is a preferable specific

surface ppéRamblPN0tBB0Mm@M t he vi ewpoint of the inprovement of the
di ffusi on and absorption speed, and that is 50 to 400 n2/g. It
‘When the average particle diameter is less than 1 nm, the diffusion and
absorption speed of a liquid to the inside of the resin in the obtained absorbent is bad.
Further, when it exceeds 50 nm, the diffusion and absorption speed of a liquid to the
inside of the resin in the obtained absorbent is also bad. The average particle
diameter can be measured by usual methods such as, for example, calculation from a
value obtained from the BET method, the Sears method or a laser method.
" The particle (B) is a nonporous spherical monoparticle. With a porous
i particle, the diffusion and absorption speed becomes bad. Further, its form is
spherical. Form other than spherical form such as, for example, hollow form,
porous 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 example, the
transmission electron microscope (for example, H-7100FA type, manufactured by
Hitachi, Ltd.) under the condition of accelerating voltage of 100 KV. Further,

there is a preferable specific surface area for (B) from the viewpoint of the

improvement of the diffusion and absorption speed, and that is 50 to 400 m%/g. It
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24 is nore preferably 75 to 350 mg and particularly preferably 100 to 300
m/g. The specific surface area can be neasured by the BET nethod, a

Bl aine nethod and the like. Wth regard to the spherical 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
cal cul ated froman average particle dianmeter nmeasured by a nethod ot her
than the BET nmethod with the assunption that the particle is nonoparticle.

The specific surfac a (i) ealcul ated.fromthe gticle

di anet er 1éfanﬁ§re;§ﬁ‘iagly(aj§§° éﬁ(){q@ @H\P@ﬁtﬁ%ﬂh A ?fé%fﬁ@ﬁ%&%ﬁ/ é‘cati on is
close to the neasured value of the specific face ar I i ceording to
the BET The spseificisurfage prearcap bgmeaspred hytbe BT me 0“? F)e‘BqF‘é“’@%F‘ 6977006
relative to the value of (ii). Aggregation of rmgo articles is. equal to
bei ng i n andehpbikeus Withiregarl tecthe sphngical foymg thefougdngss fgn ﬁ&f%?@@?e@at ed
particles, therefore, the average particle diameter wil| | ncregse and the
speci fi ¢ exanfpiedyaromparing thel spcifie surfaceaspaimgauyed by ghe BELJBetbed hr oporti on
bet ween the nonoparticles (primary particles) and the aggr ,egi;at ed particles
( secondarvyitharveius efsthe specifie serfancrasead ealcvipter] from ag\axeeage PBEI¥S cl e di aneter
and specific surface area. Although the prinmary particles of Aerosil 200
(silica ndiamkstmoastredybyN mpthodAdhashan (s BET method withGhe aAssomptess, t hey
are aggregated and not dispersed to be primary particles even if they are
di sper sedthat thegnaktideli§ medopartivtet e Thetspecifit snefaceharea(ig calgslated fronl edi anet er
is usually 100 nmor nore, so it is not used in the present application.
l—; i s congicigieashrtibiatdidhéter obthelpartigessitiabdvwenkion dn the presenpapplicagiopar ti cl es
havi ng been aggregated in the drying step in the production of the

parti cl esjsagseathl dehsiired DEde O thdwetifir sugfaba brear(iiyacoordipgtd klied BETeven i f
they are dispersed in water. It is inportant not to dry the primry

particl esRfr € [HRSreferable that the value of (i) 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 aggregated particles, therefore, the average 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 or less, they are
aggregated and not dispersed to be primary particles even if they are dispersed or
solubulized in water, therefore the average particle diameter is usually 100 nm or
more, so 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 the particles are hardly returned to their original primary
particles even if they are dispersed in water. It is important not to dry the primary

particles before use.
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25 The kind of the material of (B) is not specifically limted as |ong as
its average particle dianeter is 1 to 50 nmand as long as it is

wat er -i nsol ubl e and nonporous, and the material may be either organic or
i norganic. As the exanple of organic nonporous spherical nonoparticles,
for. exanple, (i) organic nonporous spherical nonoparticles consisting
only of the carbon atom pol yet hyl ene, polypropyl ene, polystyrene,

pol y- p- xyl yl ene, pol ybutadi ene and the |Iike, (ii) organic nonporous

- spheri cal mn@ﬂﬁfﬁlh&bﬁ&lmﬁémm )3 nBrkﬁ)eEﬁfcIQH IR ANeng A gEN atom a

pol yacryl ate, polynethacryla yV| n aceta e, polyvi nyI et her,

t her mopl,; ?Hg% nglFéf%ﬁ ame expr'lytS%robrﬂﬂié& aﬁﬂﬂigyﬂgﬁ?ﬁ%&&e RSB atP! YEPOXY,

poI yacet a ose erl vati've an organi € nonpor ous

spheri cal ng?ﬁo%g IH tingﬁ;?atgrcf%iltr@%fbg%tﬁe@%rﬁ%ﬁ% ﬁgﬁ?’ %tn? a polyacrylonitrile,

pol yam de cp ane a ‘(iv) other organic

nonpor ous sph aI nDn ticles 0 | oride dene
chloride, a hy X SSEMRLE B0 gagwgnﬁongﬁaSﬁ#élﬁal"wgnomclg%ﬂsifﬁﬁ@?‘bf%bt ai ned
by copol ynerizing 2 or nore noners ich copstitute thesge resins can be
ment i ondd). orgﬁ@cgggagqogs gpherjca E‘P@P%%r& eg copgiftingepn! ypﬁéh g‘i"bf‘@?“ar e
required to have a nelting tenperature equal to or her t han a

t enper atRpleethyengy palypjopyleng nolysiyrene)Pody-gaxilyl e%rm%ybig%d%%ém

particles fromnelting when the water- containing gel is dried. Wth
respect like,t he bal ance with the drying tenperature, the nelting
tenperature of the organi c nonporous spherical m)nopartl cles is usually
ﬁoc or (i) oeganicingrpsirenstphpricgomunparticies consisting of gemeasbemwaiont and spheri cal
mohoparticles may be natural inorganic materials or synthetic inorganic
mat er i alsxygandtdnoya polgaqrykate, podyrhethacrytme, pelyvimyliacktaten opdlyenyl etber, oxi de,

titani um oxi de, magnesi um oxi de and zirconi um oxi de

thermoplastic polyester, polycarbonate, polyphenylene oxide, polyepoxy, polyacetal,
cellulose derivative and the like ,
(iii) organic nonporous spherical monoparticles containing the nitrogen atom; a
polyacrylonitrile, polyamide, thermoplastic polyurethane and the like,
(iv) other organic nonporous spherical monoparticles; polyvinyl chloride,
.polyvinylidcne chloride, a fluororesin, polysulfone and the like, and a polymer
obtained by copolymerizing 2 or more monomers which constitute these resins can

i 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 spherical monoparticles is usually
130°C or more and preferably 150°C or more.

The inorganic nonporous spherical monoparticles may be natural inorganic

materials or synthetic inorganic materials, and for example, a silicon oxide,

aluminum oxide, iron oxide, titanium oxide, magnesium oxide and zirconium oxide
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26 can be nentioned. Further, these may be used in conbination of 2 or nore
of them or 2 or nore of themmay forma conposite. Anong these, inorganic
nonpor ous spherical nonoparticles are preferable, a silicon oxide is
further preferable, and anorphous silicon oxide is preferable in
particular. Wen (B) is used as a water dispersion |liquid or

wat er-solublizing liquid having the (B) concentration of 1001lo by nass,
the pHis not specifically limted, but is usually 2 to 11, and

f bl 2.5 0 i [ h B).,. i h
or i mary e msuiotedy PR, D5t Rl Bh LR bk STt 26 Hore BERR, 2 L1°
The anount, of the tj&g&gorou spheri cal., nonoparticles (B) against the water-

absor balfif& 9T8PIs q Jnay B 460G (o 5. 0% by nmass, further preferably
0.02to 3.0% mass, and particul arly preferabl .04 to 2.5% mass.
When the anmpurftmopg thesy, ‘88{’1%81‘1 I?I’@PWSBE“&C&’E ?%‘P\ﬁﬁ’gﬁc&s a[rﬁgre‘g?rr@%@aof
i mprovenent in diffusion and ab%gépti on speed to the inside of the resin
i s obsersiligen aide s further prefepably, srdsamegphopgsilico xide s, prsierablsini n i f f usi on
and absorption speed is attained, and at the sane tine~ the nechani cal
st rengt tPagficultfe obt ai ned absorb ent particles is strong. Further, the
absorption nmagnification of the obtained absorbents, the anounts of
wat er/ bl ood rWhem(Bpis, usadds & teatertrispessipn hiquifbermvatgrepluplizisgdiguid e not
| onered. The particle (B) is mxed with (A). (B) may be conpounded at any
st ep i n having ther(B) soncentration 0 38%diy mads, theoph tihaotrpegifically dimitad, butep t o
before and after the drying. (i) Wen (B) is conpounded before drying, it
may be addedhlty e pblapdgrefeattily .5 ko fQifcdmt thef\dewpaintibat (BEcdmexist
‘pdi yneri zation, in which nmixture (B) is conpounded in a polymer (A) in the
wat er - castatdy ab tige préinast pdrécles andrthe seeomdidye dggregatealops hynganerate at the
pH.
The amount of the nonporous spherical monoparticles (B) against the water-
absorbable resin (A) is preférably 0.01 to 5.0% by mass, further preferably 0.02 to
3.0% by mass, and particularly preferably 0.04 to 2.5% by mass. When the amount
of (B) added is 0.01% by mass or more, the eéffect 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
i time, the mechanical strength of the obtained absorbent particles is strong. Further,
the absorption magnification of the obtained absorbents, the amounts of water/blood
retention, and the absorption amount when pressed are not loweréd.
The particle (B) is mixed with (A). (B) may be compounded at any step in
the manufacture process of (A) from the polymerization step to before and after the
drying.
(i) When (B) is compouﬁded before drying, it may be added to a polymerization

liquid to form a mixture by polymerization, in which mixture (B) is compounded in a

polymer (A) in the water-containing gel state, or may be added to the polymerized
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27 polymer in the water-containing gel state to forma m xture. The m xi ng
may be carried out by usual m xing equi pnent described below, and there is
no problem with the mxing tenperature as long as it is between the

pol ynmeri zation tenperature and roomtenperature. The mxing tinme is
preferably for 30 mnutes to 5 hours. In this case, since the nonporous
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 ins 'pgtén&fr ih B R&RF RohRidiTP ROV GHE AR 09 TRE #ixing rhay bde vater -

contain gel’, "an erefore”By storing I ng) the nonporous spheri cal

IR B A BB B s L

porous s nonopar S ‘cover t e surface

C
e o b R et BbeRRER s A 4 1 b ecl R Rk efigffon Bhlefladfe™) 5 1Y

only prevent the phenonen of, asspci atio .Vi.a . but al so
prevent aP&éO%éﬂBE‘érﬁB'ﬁe'of %B? Wéﬂ?igﬁﬂn%llsdgﬁiéé%gg?%né(ﬁéwuow%\l(\fézgg%rgmsed by
coating the surface of, (A) with the Ijquid to be aPsor bed cont(%idgi ng a
wat er - i nsol ubl® tHECRSEy §InCe Hif BONRQFQUS_SRAFIYFA) MANORRTHE Gh ¢ EPTPOYRACELO
considered that this is the same_as the princjple usi n%% a fil :lrat' on aid
in or dethq esisy iavhe vatgrcepstaipingtech state, ddfysien ahq #bserptian $pspd ofALKBYS of (i)
and (ii) nmay be used in conbination. In these nethods the nmethod of (ii)
i s pref o tisl ioside Bf thesresin is imprenedi yrevaporbing seistues Bsthe yeatel-y t he condi ti on
of not aggregated, and. it is preferable that the water dispersion |iquid
fei (B), centaining igeld and tivrefone by sforing)(building) the-npaporsius spheyiedl at e subst ance
cof (B) is mxed with (A). The nethod of mxing (B) in the
wat er - scherpartiaies imtthe énsidle of 4 Ksin.s particularly preferred. Because the
wat er - sol ubi l'i zation tends to disperse the secondary particles into the
(ii) When (B) is compounded after drying, the nonporous spherical monoparticles
cover the particle surface of (A), or (A) and the nonporous spherical monoparticles
exist separately as a simple mixture of both. In this case, there are effects which
not only prevent the phenomenon of association among (A) via water, but also
prevent the phenomenon of provoking a decrease in performance caused by coating
the surface of (A) with the liquid to be absorbed containing a water-insoluble matters
and a water-hardly soluble matters. It is considered that this is the same as the
principle using a filtration aid in order to prevent plugging when filtering 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, namely the condition of not
aggregated, and. it is preferable 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 water-solublizing state with (A) is particularly preferred.

Because the water-solubilization tends to disperse the secondary particles into the
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28 primary particles. The solubilized state indicates a phenonmenon that a
substance insoluble in a solvent is visually observed to have been

di ssol ved, and can be judged nmacroscopically. A colloid state is al so
included in the solubilized state. The solubilized state can be neasured
by a transm ssion factor, and the transm ssion factor is preferably 80% or
nore and nore preferably 90% or nore. The transm ssion factor can be
nmeasured by a spectrophotoneter. The water dispersion |iquid or

wat er - sol ubl i zi ng.state substance can he m xed by usu n xi.n ui prent ,
but it Pé‘“i%&?ﬁtg‘ms'thg'ﬁ”ﬁgﬁ’t‘ﬁ@de%atﬁﬂ% lﬁ%}f‘s?‘?g?n(?{'ﬂeném%@t ac%ur\bg?afnf%gn fromthe
time of | production to the tjnme of use., Begause,th artjcles once,dried
becone a¥Gieiainy SO]{Y&?tt‘Fé’Fsé‘éi,lyzQHﬁer&? t%%?%ﬁl”??”&?@ﬁ@r%cmuﬂﬁe%ter.
The concentration of solid contents is prefer ablmﬁé,ta 50% b¥ mass, and
more pr étasressppically.o Axplleid stateds alsprinclyded iy the slubilired sfate plBS erabl y
water, but if necessary, a water-soluble solvent (alcohols, such as

met hanolsolubilizgdstate san bh meapyed by @ SRS agor ot BRATARSBITSHD | | ke,

esters such as ethyl acetate and the like) by 70% by mass_or | ess based on
wat er ndgctobis prefsdatily 86%nex mare and mpes preterably 9R% oebped, BiSret hod of ni xi ng
the water- solublizing state substance of (B) with the dry powdery

parti cl emnemissiyn faotor gambe mpdsurefl byddipagtrophotometer.- sthewiies digpestion e
substance of (B) to polynerized (A) before drying followed by m xi ng and

t hen dr yiquid vi whtehasalubtizingtstatosubstamedan tbetmixhé by fusnatenixisg pqupeeabl e. When
the mxing is carried out using the second crosslinking agent, a nethod of

fa';rml t anreusk Ympoxantghitrrtidlys pewde laft roa trycémrlittdn {réin, the hime of
‘wat er -sol ublizing state substance of (B) and the second crosslinking agent

f ol I oweghrodictidnitb Hhe Winelbfhigat Bbedust thepartitles oht@dnatibéyontaagpeegatadl uti on
pol yneri zati on between a water-soluble nononmer and the first crosslinking

agent, Qfar@clbtal@drohardly 2eldipdrb&l ¥@inahvedRéi DI Thel dd@icardtaltdnsoflstiance of (B)
after the dry powdery particles of (A) and the second crosslinking agent
are m xednanes drjrefdraMi} 1 tH88% GRhake and more preferably 5 to 35% by mass.

The dispersing medium is preferably water, but if necessary, a water-soluble solvent

(alcohols such as methanol, ethanol and the like, ketones such as acetone and the like,

esters such as ethyl acetate and the like) by 70% by mass or less based on water may

be uiscd in combination. As the mixing method, a method of mixing the water-

solublizing state substance of (B) with the dry powdery particles of (A), or a method

of adding the water-solublizing state substance of (B) to polymerized (A) before

dryiﬁg followed by mixing and then drying with heat may be mentioned, but the

former is preferable. When the mixing is carried out using the second crosslinking

agent, a method of simultaneously mixing the dry powdery particles of (A), the.

water-solublizing state substance of (B) and the second crosslinking agent followed

by drying with heat wherein (A) is obtained by aqueous solution polymerization

between a water-soluble 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 nentioned, but the latter is preferable. Further, the water content in a
m xture of the water-containing gel. of (A) and (B) nentioned in the above
method (i) is not specifically limted, but is 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

di ffusi on and absorption speed of the absorbents obtained is good. Wen
10-fold or less, it is econom cal because the drying tinme is short. As the

m Xxi ng ?x?elffti% @tht?ﬁeﬁﬂ@Pfﬁgi?gfc%I@nd honobgeneously mxing (B) wth (A in
ni'ng get, con )

a water- conggl ni n ventional Iy known equi prent can be used. As the
exanmpl e of the, specific ui_ pment | agg b Y, % Q¢ er nal
i xer (Banbu% rtﬁ‘lc&éf’fi Yvageglcf’gt@f]g%lna} W ﬁlilép&eﬁlﬁlg@%r (%Zléérm@g (i),l%ggi, screw
type extr . screy, type, kneader d a mncLg chi.n the |ike can
be nent |38Hg§5 mﬂ‘i‘é“’“ﬁ‘ﬁ%%ﬁé‘?%ﬁmﬁ °§a® 'ﬁr’lgﬂﬁﬁﬂﬁﬂ‘%uﬁ’fm{t?fg b@gﬂﬁ pnent can al so
be used. The drying tenperature of the water-containing gel ate m xture
to whi cwref(eB)blhﬁéoggefﬁl brsed OPéh‘a%Q}Hf FanteHs PB@%O' ,he’b?te’gér'%?i‘ia Y100 to
200*C, and in particular preferably 105 to 180*C. W¢th gr yi ng
t enper atmPiE, Bre wiformay atkpeading iy greatearsh thei improvsanent sBect R e yi ng tine is
short, and when the tenperature is 230*C or |ess, a side reaction or the
deconpodiiffisinn ehd gheorptien ppesddfitheabsorlentoobiained iz gpod. anyhen 180lde
absorption performance and the diffusion and absorption speed are not
| ower ed.orTess, Bdsiegomemicaltiechusgrthedryingtimeus short. (B) and (A) in a
wat er-containing gel state may be conmon equi pnent, and for exanple, a
drum dryer, cokcthermixing b@ripmdntyfor compomeding ape hpmogenrouslytraikingB) dr yer,
-1.S|bouti ng stream (nozzle jet) dryer, box type hot air dryer, infrared
dryer, agih (Apid 4 kateasonbining pel, @oadentibaellh &adwn equipneent sambe usgbci fical |y
limted. The conbination of a plural nunber of these
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,
screw type kneader and a mincing machine and the like can be mentioned. The
combination of a plural number of the equipment can also be used.
The drying temperature of the water-containing gel state mixture to which
(B) has been added is usually 60 to 230°C, preferably 100 to 200°C, and in particular,
preferably 105 to 180°C. With a drying temperature of 60°C or more, it is
T economical because the drying time is short, and when the temperature is 230°C or
less, a side reaction or the decomposition of the 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 common equipment, and for example, a drum dryer, concurrent
band dryer (tunnel dryer), ventilated band dryer, spouting stream (nozzle jet) dryer,

box type hot air dryer, infrared dryer, and the like can be mentioned. The heat

source is not specifically limited. The combination of a plural number of these
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30 dryers can be also used. As an additive or an extendi ng agent, a

resi dual nononer reducing agent (for exanple, sodiumsulfite, hydrogen
peroxi de and the like), surfactant, antibiotic (for exanple, a quaternary
amoni um salt conmpound, chl orohexi di ne conpound, netal salt-based
antibiotic and the like), antiseptic, aromatizer, deodorant, colorant,
antioxidant, and fine filler other than (B), and the |ike can be added in
tgg_ mxture of (A) and (B) of the present invention if necessary. The

addi ti on_anount, i referably 0.1 to 50% by mass based on (A) plus (B).
These aa‘a'ieﬁ Vé‘sbec%ﬁo ﬁ%e({added during the dr);ii ng or al so aftfar)drpyi ng(m2 t he

wat er - cont ai ni_n el..state mxture. As a surfact e nmentioned
is an anion a@Fi%\‘)‘%dg}t}"erﬂfrﬁno%t@ 1%&:?‘?\?&1%‘??‘%3&“@@%&% {%\a{é 'lggfﬁgﬁphot eric
activator, and for exa , urfactant, d rij.ped i he s i fication of
JSp 43atan prareele, pmonii, B Gpethaetrie og ¢ (RS siRedalfi FREIMG

Exanpl es of anionic surfactants  include hydrocarbop series ether carboxylic
?ci F ha(fion §xaRBles 3 AN RIS I BRYRHUE SP@ CQK‘PBPn@eﬂ%ﬁ%mg?fﬂﬁ’é’Sfmmgghl ene

pol yneri zati on degree=1 to 100) |aury| ether acetat odi um , oxyet hl ene
( pol ynemetalisalirbaged;prithiotie and Hi)life), anjiscRlf pEDRIEICE eé’ﬁa’faél&&"éﬂﬁaé‘vc. ],
hydrocarbon series sulfate ester salts having the carbon nunber of 8 to 24
[ sodi unehtexigantsand fine filleveiher Hian(B)( gl faadike £ar P Addedyinde MIKHIG 96) | auryl
sul fate sodium oxyethlene (polynerization degree=1l to 100) lauryl sulfate
tri et hag) and () obthyeirédeshinvegipon ifmecessatyi. o Theecrgditiomamenntod) coconut oi |
fatty aci d nonoet hanol am de sul fate sodiun], hydrocarbon series sulfonate

,_sgl ts havifagble.1carddehbnunse basetd B (4) fids (B)s odihese additived trarhecatisied| f onat e
tefc.], hydrocarbon series phosphate salts having the carbon nunber of 8 to

24 [ sodidufing ahk gypipspilss aftendiytigbdithe wWapal gombainingtged statedmiptere=1 t o 100)
| auryl ether phosphate sodiumetc.], fatty acid salts [sodium | aurate,

As a surfactant, there can be mentioned is an anion activator, nonionic
activator, cation activator, amphoteric activator, and for example, a surfactant
described in the specification of USP 4331447. One or 2 or more of these may be
used in combination.

Examples of anionic surfactants include hydrocarbon series ether carboxylic
acid having the carbon number of 8 to 24 or salts thereof [oxyethlene
(polymerizatioﬁ degree=1 to 100) lauryl ether acetate sodium, oxyethlene
(polymerization degree=1 to 100) lauryl sulfosuccinate disodium etc.], hydrocarbon
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 degrcc:ll.to 100) lauryl sulfate triethanolamine, oxyethlene
(polymerization degree=1 to 100) coconut oil fatty acid monoethanolamide sulfate
sodium], hydrocarbon series sulfonate salts having the carbon number of 8 to 24
[sodium dodecylbenzenesulfonate etc.], hydrocarbon series phosphate salts having
the carbon number of 8 to 24 [sodium laurylphosphate, oxyethlene (polymerization

degree=1 to 100) lauryl ether phosphate sodium etc.], fatty acid salts [sodium laurate,
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31 lauric acid triethanolamne etc.], acylated am no acid salts [coconut
oil fatty acid nethyl taurine sodium coconut oil fatty acid sarcosine
sodi um coconut oil fatty acid sarcosine triethanol am ne, N coconut oi
fatty acid acyl-L-glutamc acid triethanolamne, N-coconut oil fatty acid
acyl - L-gl utamat e sodi um | auroyl net hyl - p- al ani ne sodiumetc.], and others
[ sul fosuccinic acid oxyethlene (polynerization degree=1 to 100)

| aur oyl et hanol am de di sodium etc.]. Exanples of the nonionic surfactants

i ncl ude ACT: j : i
aIkyIené%%%gén§@%ﬁgéﬁﬁﬁﬁﬁgg#&xpggﬁ¥%i@?ﬁggﬁﬂggﬂagggﬁ§wg?ngﬁfgﬁddegreezl to
100) [lauryl, .al cohol..et hyl ene, oxi . ri i on: 320) ,

ol eyl ettty e FasiEo oGS SR REHGarhe IR b e Budeey €610,

al cohol et hyl ene oxi de addyct ol rizat.i,on ree=35) .aetc.],

oxyal ky SEIEYRE SR e Gpossob Sl Tt ARy SEAERRIEke . L o 100)

hi gher fatty acid (carbon nunber of 8 toéﬁﬁ? ester,&nn ostgaric1 cid

pol yet hyTigthanelpiing, N-coeanptetlifaity peid agughlutamate spdiymplaugoyimethyl-p-

pol yet hyl ene gl ycol (polynerization degree=30) etc.], polyhydric (2-hydric
to 10- hykpmige 1%rfé¢-ﬁ>ﬁdlﬂiQsl)lerm[%W@PCCfl%tayld weéiﬂe'éf‘alp&é‘ﬁ“ﬁ%?%@ﬁ‘ of 8 to 24)
ester [nonostearic acid glycerin, npnostearic acid ethylene glycol,

sor bi tardengiléod@Dhla@rmﬁ@iiyﬂamqla@wedl,SO%mtﬁt@-&n pal mtic acid (nono/di)
ester, sorbitan stearic acid (nono/di) ester, sorbitan oleic acid (nono/di)
ester, sor bi tExampesefithe sionionimsivfagianteinchidedaty peidserighalpah®ds| ene (car bon
nunber of 2 to 8, polynerization degree=1 to 100) pol yhydric (2-hydric to
13 hydr i(carbon mambehpfiBite R4) alkglzhodxite (daeborf murmperaafi 2ito( B)eaddunt nunber of 8 to
.24) ester [pol yoxyethylene (polynerization degree=10) sorbitan lauric acid
( mono/ di(hoBaietizatipn dygeexel iy I @0 laurplodlysiwl iednilémeroxidgaddreP0) sorbitan
palmtic acid (nono/di) ester, polyoxyethylene (polynerization degree=15)
sor bi tar(gstyaeerriz@tiaﬁ iddgfes BP0, Bicyl alebRé], etiyleyOuyide hydendpolypmrizadon zat i on

degree=10) sorbitan oleic acid (nono/di) ester, polyoxyethylene
degree=10), sperm alcohol ethylene oxide adduct (polymerization degree=35) etc.],
oxyalkylene (carbon number of 2 to 8, polymerization 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
degree=30) etc.], polyhydric (2-hydric to 10-hydric or more-hydric) alcohol fatty
acid (carbon number of 8 to 24) ester [monostearic acid glycerin, monostearic acid

) ethylene glycol, sorbitan lauric acid (mono/di) ester, sorbitan palmitic acid (mono/di)

ester, sorbitan stearic acid (mono/di) ester, sorbitan oleic acid (mono/di) ester,
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) ester [polyoxyethylene
(polymerization degree=10) sorbitan lauric acid (mono/di) ester, polyoxyethylene
(polymerization degree=20) sorbitan palmitic acid (mono/di) ester, polyoxyethylene

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

(polymerization degree=10) sorbitan oleic acid (mono/di) ester, polyoxyethylene
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32 (polynerization degree=25) lauric acid (nono/di) ester, polyoxyethylene
(pol yneri zati on degree=50) stearic acid (nono/di)- ester, polyoxyethyl ene
(pol ynerization degree=18) oleic acid (nono/di) ester, sorbitan,

pol yoxyet hyl ene (pol yneri zati on degree=50) dioleic acid nethyl glucoside
etc.], fatty acid alkanolamde [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

e B

gm' %oet yg}?ﬁzﬁz‘g?ﬁle%%gr%@ 7%1:%‘&& Q{o@/{ig 3%} PQYY qxlyy{hyi)(ncar bon InurrT)er of
1t

o oy ondBBoGEl B P OB Pl Sl o
t he gat |(Bﬂ1|y€lcgﬁﬁ?l%fia%ﬂ°§ 59)@418]&53 tﬁargi %%rﬁt‘ilﬂ&?é}' gcifly pe w
[stearyl trinmethyl ammoni um chl oride, behenyltrinmethy Iammnl um chI oride,

di st ear wilenw&rh@p&h%dﬁpﬁ fPeqiug pil datty a@ﬁlﬁwtbmlav@eb aroyps lyrig #gid aci d

am nopraﬁgl et hyl di met hyl ammoni um etc.], am ne salt pe [stearic

di et hy| ahi¢thaealppidemstad, prexxatkylepng @er@nnmmi@rW@rteﬁpekmlzaapéw ani ne
lactate etc.], and the like. Exanples of the anphoteric surfactants

i ncl ude dsgtesiné to f6) aliphathanonumharfofdtta®} [coconut oil fatty acid

am dopr opyldi net hyl am no acetic acid betaine, |auryldinethylam noacetic
il d betphiengleti@r(pokydxysthylenistpolmeetigation dqgmm%nhlwlphmdbthﬂrlem km bet ai ne,
uryl hydroxysul fo betaine, | auroylam doethyl hydroxyet hyl car boxynet hyl

~bet ai ne pwmugdﬂmﬂcpfmmmlmr of @db Bppetymefization degrae i=dl toy0)ahighot eri ¢
surfactants [P-1auryl am nopropi onate
(carbon number of 8 to 24) aminoether and alkyl (carbon number of 8 to 24) dialkyl
(carbon number of 1 to 6) aminedxide [lauryldimethylamineoxide etc.],
polydimethylsiloxane ethyleneoxide adduct, polyoxyethylene polyoxypropylene
block polymer (weight average molecular weight = 150 to 10,000) and the like.

Examples of the cationic surfactants include quaternary ammonium salt type
[stearyltrimet_hylammonium chloride, behenyltrimethylammonium chloride,
distearyldimethylammonium chloride, ethyl sulfate lanolin fatty acid

! aminopropylethyldimethylammonium etc.], amine salt type [stearic
diethylaminoethylamide lactate, dilaurylamine hydrochloride, oleylamine lactate
etc.], and the like.

Examples of the amphoteric surfactants include betaine type amphoteric
surfactants [coconut oil fatty acid amidopropyldimethylaminoacetic acid betaine,
lauryldimethylaminoacetic acid betaine, 2-alkyl-N-carboxymethyl-N-
hydroxyethylimidazolinium betaine, laurylhydroxysulfo betaine,

lauroylamidoethylhydroxyethylcarboxymethyl betaine hydroxypropylphosphate

sodium etc.], amino acid type amphoteric surfactants [f3-laurylaminopropionate
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33 sodiumetc.], and the |ike. Exanples of the antioxident include hindered
phenol series antioxident such as '

triethyl eneglycol -bis-[3-(3-t-butyl-5-nmnethyl -4-hydroxyphenyl ) propi onat e],
1, 6- hexanedi ol - bi s[ 3-(3, 5-di -t-butyl -4-hydroxyphenyl ) propi onat e],

oct adecyl - 3- (3, 5-di - t-butyl -4-hydroxyphenyl propi onat e,

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

am ne series antioxidants such as n-butylamne, triethylan ne,

di et hyl am y rylate and the like, a conbination of 2 or nore
B BT

of them he ul travi ol et absorbi ng agent include benzotriazole

series ultraw Ohﬁ%@ﬁi@rﬁ%b?g"eiﬁg‘g‘%a“ayﬁg‘,d%%—d phenol series antioxident such

2- (5-net hyl - 2- trTazol
55 5. g meblepren R R T iy Refonyehon Dpsmaionatel, 16~
cer e DoRRBAAOBE s o R ARG OE R sgBropioTate], 0ctadecyT:3-(3,5-u*' "©

2- (4, 6-di phenyl -1, 3,5-triazin-2- yl)-5-](hexyl)oxy)-phenol and the |iKke;
benzophernfig- -@wﬂ%yah%IrYémoal%l@teaée%_#lbs-{a'gtyl-édgﬁf%xyyﬁgw%algosp%onate-

2- hydr oxy-4-n-octyl oxybenzophenone and the like; oxalic acid anilide

series uliethalessercandztbe dike; spinggeriesanfinaidants suchraganutylanypay | oxal i ¢ aci d
bi sanilide and the |ike, and a conbination of 2 or nore of them . Exanples
of the itriethylaminepdiathylaminometty! cegthaanplateaansithadike, x gombinatipn|of 2 orni ca,
bentonite, clay, sericite, asbestos, glass fiber, carbon fiber, glass
powder, mbassf thtral oon, sand bar bal oon, coal powder, netal powder, ceramc
‘powder, silica, zeolite, slate powder and the like. The formthereof may
be arbitrary aixhnaleavithagdtrpdolet absorbingagest ipclafie baidofridzdle sérigson to 1 nm
Exanpl es of the pignment include carbon black, titanium oxide, red iron
oxi de, nilfravidlet RBE@bAL agehtissuchas Bl(Femethgl -2y diodgpheiydjplzetiaabdlet Be or gani c
fibrous material include natural fibers [cellul ose

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

5-chlorobenzotriazole, 2-(3,5-di-t-amyl-2-hydroxypehnyl)benzotriazole and the like;

triazine series ultraviolet absorbing agents such as 2-(4,6-diphenyl-1,3,5-triazin-2-

yl1)-5-[(hexyl)oxy)-phenol and the like; benzophenone series ultraviolet absorbing

agents such as 2-hydroxy-4-n-octyloxybenzophenone and the like; oxalic acid

anilide series ultraviolet absorbing agents such as 2-ethoxy-2'-ethyloxalic acid

) bisanilide and the like, and a combination of 2 or more of them.
-Examples of the inorganic powder include calcium carbonate, kaolin, talc,

mica, bentonite, clay, sericite, asbestos, glass fiber, carbon fiber, glass powder, glass

baloon, sand bar baloon, coal powder, metal powder, ceramic powdér, silica, zeolite,

slate powder and the like. The form thereof may be arbitrary and an average

particle size is preferably 0.1 micron to 1 mm.

Examples of the pigment include carbon black, titanium oxide, red iron

oxide, minium, parared, Prussian blue and the like.

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

pol yester, acryl etc.), pulp [nechanical pulp (ground pulp from | og,

Aspl und net hod ground pulp etc.), chemcal pulp (sulfite pulp, soda pulp,
sulfate pulp, nitric acid pulp, chlorine pulp etc.), sem chem cal pulp,
regenerated pulp (for exanple, materials prepared by mechanically crushing
or grindin apers nce made fyom pulps. or r rated.wast pul p
pr epar eH“S& &‘r@@%ﬁiﬂﬁ@fl?‘ym%‘? G Rt %Helg’r LA %Oga?’ﬁgﬁé%té%grﬂéﬂg’tb?g@%!\d t he

i ke. The_absorbents, of .the esent invention, when used r nitary
goods  Selylosgets. p%rﬁ‘éﬁcl%ifg‘ﬁé{)(cﬁﬁﬁloﬁ%ﬁ%feﬁ,S“Ftéa%’fafygg’t ?(i?ga%? 8{C3|’ ﬁ%‘pg%‘?%g a dry
feeling and for reducing the | eakage, by setti he diffusiqn and

absor pt if@ﬁfss(mébﬂmléc,H&}Yﬁ'ﬁéﬂb‘l‘%b’oﬂc?’cﬂm’ ’inﬁf’lh"é“%“? ggipofgr%qr{drﬁlﬁp giqnbl;
hernatocrit value = 20% by volune) as 25 to 65 mi/g and preferably 28 to
60 m / gloguksphend methed gseendpHp$ta), chemiqel pelpsuliie BYP: 8912 BPai ned by
surface-crosslinking has an inproved initial absorption anount under | oad,
and it isslfatorpalmitsis doid pulpechiptine pulpeied iemichemisal pep, regenerpédsani t ary
goods such as a paper diaper and napkin since the dry feeling may be

i mpr oveguinfontxonplaemaleciakepreparad biyendchariceldy pyrshimgrdrrgginding BaRerusi on and
absorption speed to bovine blood as 25 to 65 nl/g and preferably 28 to 60
m /g, amdcbyasetftinmgulipseor reigeneahted atastapppérarulp prapatedibidmechanderlbyo bovi ne

bl ood as 18 to 40 g/g and preferably 25 to 40 g/g. Further, with regard to
physi ol egushing sagrimting Wastepbpas bent andethe dikel. i n t he di ffusion and

-ialisorpti on speed, the initial absorption anount under |oad and the water

retention anmourie abSbitehts dfhbe parmitdavértionalvhien afedfor ithhesdnitandgomisd can be
adj ust ed usi ng physi ol ogi cal saline or plasna. Mreover, although the val ue

TS SES AP RGTRapf) f ac Somplo i YU Ao oo uzed
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 ml/g. Further, the absorbents of the present invention
obtained by surface-crosslinking has an improved initial absorption amount under
load, and it is more effective when those absorbents are used for the sanitary goods
such as a paper diaper and napkin since the dry feeling may be improved and also the

! leakage may be lowered by setting the diffusion and absorption speed to bovine
blood 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 absorption amount under load and the |
water retention amount.  Still, the hematocrit value of bovine blood used can be
adjusted using physiological saline or plasma. Moreover, although the value may

be occasionally somewhat different depending on the bovine blood used, the

superiority or inferiority of the absorbents can be judged.
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.35 (Absorbabl e constructs and absorbable articles) The absorbents (C) of
the present invention is extrenely superior in absorption properties such
as the diffusion and absorption speed and the absorption anount, and
articles with excellent absorption performance can be obtained by applying
t he absorbents to the various absorbable constructs (F) and absorbabl e
articles. As the nethod of applying the absorbent (C) of the present
invention to the various absorbable constructs (F), the nethod bel ow may

be nent Kﬁgﬂg&bgﬁ% c%g?r%(%%m 2o Ohrtichg) absor babl e constructs constituted

Lron1a trix o a fibrous material (E), for exanple, a nethod (1)

y scattering [ g J ISk f | p,

near - adher DL R C) B Hprent WP SRS PR g (O w th
i brous terials consistin f 1Pyl - | ;

(3) by SR BRAR RS i as i ot A AAROh 3hedt (Al badPlog) 01 "
nore sheets of waf.er-ab bi . f i . , fib

ot or | PO AL IEeh Sa R e RO RTRIiRY PEEARER ol B sBBRLAE ¢l os such

as, for exanple, vario fl I d t I i d, d

" aw mat PGS HecitepeeBtsor R BB Baerr bl st b g BepofEBle O o™

processes [chem cal pul p, sem chem cal pulp, chem -therno nmechanical pulp

(CTMP) , atieles-he |ike], bl eaching nethods, etc. are not specifically
limted. Further, as the fibrous materials, if necessary, synthetic fibers

whi ch do not Asdieimehed ofiaprlyingthe Bhsarben (&) oh the Rieseat 4@y snHOR dtienat i on
with the above-nentioned flap pulp and cotton pulp and the |ike besides
the abowariongahsicsbililpconsiruet &)! the Gmethad belpw BRY AP IENGONEREOTPRL het i ¢
‘f¥bers, polyolefin-based fibers (for exanple,
manufacture of the 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 pulp, heat-
adherable fibers and so on arranged in layers;
(2) by mixing (C) with fibrous materials consisting of pulp, heat-adherable fibers
and so on; or
(3) by sandwiching (C) on demand together with fibrous materials by 2 or more
sheets of water-absorbing paper or nonwoven fabric.
As (E), fibrous materials which have been conventionally used for
absorbable articles such as, for example, various flap pulp and cotton pulp can be
mentioned, and raw materials (coniferous trees, broad-leaved trees, etc.), production
processes [chemical pulp, semi chemical pulp, chemi-thermo mechanical pulp
(CTMP), and the like], bleaching methods, etc. are not specifically limited.
Further, as the fibrous materials, if necessary, synthetic fibers which do not
swell with water can be used alone, or also in combination with the above-mentioned

flap pulp and cotton pulp and the like besides the above organic fibrous materials.

As the example of the synthetic fibers, polyolefin-based fibers (for example,
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36 pol yet hyl ene-based fi bers, pol ypropyl ene-based fibers), polyester-based
fibers (for exanple, polyethylene terephthal ate-based fi bers),

pol yol ef i n-pol yester conpl exed fibers,  polyam de-based fi ber,

pol yacrylonitril e-based fibers and the like nay be nentioned. The length
and thickness of (E) are not specifically Ilimted, and usually, the |ength
is preferably in a range of 1 to 200 nmand 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

rQ web . f or | i ndri cal shr edded
split y@PH’etl&t%&ﬂé grfﬁ;‘ers POLYRRRRN eq%g}?ﬁeaﬁwefﬁ\ﬁéﬁiw&c Ishase ﬂ{‘é’ n‘:f?’i ed. The
addi ti on anount of the absorhent \QPC) of kse 12\' invention to (%M e
absor batskamplsn 8phygthydererprephthaiatebarqdoiilars). eR Hffg PAHYELELHANEE i t h ¢ he
kind and size of the absorbable constructs and the ai ned abso[) ion
per f or ndhess, pelsamide-basadokibrr, pRlyparylonitrile-bassd dHiegs @‘HF th6 lgsomay, geu ght based
on the mass of (F) and nore preferably, 40 to 95% by wei ght. The _
absor bamentipnedcl es of the present invention is preferably an absorbabl e
article provided with said absorbable constructs (F), a |iquid-pernmeable
sheet and an Tierlepgthradthiskhessiof {Epate nosapecifieadlyjimited, amdylsualhy dheicle as
sanitary goods. As the sanitary goods, for exanple, a paper diaper (paper
di aper flemgthlis patfenblydaperangs apéto 20@ mmaandthe thickaess is ipee rabdy in mapki n
(sanitary napkin and the |ike), paper towel, pad (pad for incontinence,
under padngeoof @paeod0Ddeniznd Alse thé kkgpe ipadt smeﬁtca(luﬂinnﬁeed sbfoabitiy sheet
for pets) and the |like can be nentioned. A napkin and a paper diaper are
pr ef er alfitgrous sA¥REEToFie ndirew eylind vt foinyshiradded splieyarn) staplerfatred bel ow

lagcording to Exanples and 37
filament form and the like are exemplified.

The addition amount of the absorbent (C) of the present invention to the
absorbable constructs (F) can be variously changed in accordance with the kind and
size of the absorbable constructs and the aimed absorption performance, but the
amount of (C) is preferably 30 to 95% by weight based on the mass of (F) and more
preferably, 40 to 95% by weight.

The absorbable articles of the present 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 napkin and the like), paper towel, pad
(pad for incontinence, under pad for operation and the like), 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 illustrated below according to Examples and
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Conpar ati ve Exanpl es, however the present invention is not limted
therewith. Further, the diffusion and absorption speed, the initial
absorption anount under |oad, the absorption anount under |oad and the

wat er retention anount of the obtained absorbents were nmeasured by nethods
descri bed bel ow. Hereinafter, %indicates % by mass unl ess ot herw se
specifically defined. [Measurenent nethod of diffusion and absorption
speed] 0.10 g of an absorbent adjusted to a grain size of 30 to 60 nesh by

aJls ndar d sieve | [ EB%B- . Wi in FIG1 is
pl aced gﬁ{)a}%lgiqa%@‘éq E’g%@%lg.g’ Iﬁ’ﬁe&%feﬁ% lﬁ? sefﬁé o] ggn lsc%tﬁfl ﬂlr?l\r"{ré\ef{:zlGltC at ‘ﬂ?he
arrangenent of, t narro uct .5 which is.the inlet. of air t of the
upper S?H%’E’é thy Qﬁﬂ‘é‘lq‘r’l %{‘t\g %ngpélog SQF%J" ﬁ%ef }rﬁ%%talgpc.’rp%l% aggoc t %H%tr IF%% | owest
portion of a burette and the cqck,h2 at side.hol e are | gsed, .and bovi ne
bl ood ( dBHRRIORPHRR amauptdmder joa @nﬁé]i‘ed‘,”a?%éﬁﬁ’ém HBPHRL Qf4fig 2BEMisgoy by
vol unme: manufactured by Towa Pure Chem.cals Co.) .is charged, in the burette
4 fromabpaberls vesre mﬁés‘ﬂfﬁﬂé’b’tfé‘?thq‘llfe‘?ﬁscﬂh‘é‘l belpwr né'tetr"'lﬂ@&% %m&l‘caﬁﬁe%bur ette
is closed wth the rubber stopper 3, and the graduation showi ng the vol une
of bovi by assothléss othérwissapecifisally dedinefl-bef ore opening the cock 1 at the
| owest portion and the cock 2 at the side hole. The plain cloth nylon nesh
7 (5 cm[Mdcsamnenf neghad ofdiffusigniagd labsatptiomspded] f | at pl ate 6 which has a
3mm pore, and 0.10 g of the sanple 8 is placed on it. The absorption
starts once t el@gmblae absorpbmtcaijiyst¢chter egmiresizt of A0 &x 60 ormshtbyst Hbts  from
this point of time, and the anount absorbed after 2 mnutes is neasured by
readi ng stdrelagd sidvais prapatd abe sbmpkt t e. The 10-fol d val ue of the decreased
ivdl ume of bovine blood in the burette by absorption of the blood is
referred to asTHehdevike shosvmin FIGOS iy plhcaiomatavet stahd/eaBurtkerpittis tebdrod of the
initial absorption anmount under |oad and the absorption 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 the lowest portion of a burette and the cock 2 at a side hole are
closed, and bovine blood (containing 3.8% of citric acid; the hematocrit value = 20%
by volume: 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 rubber stopper 3, and the graduation showing the volume of bovine blood in
| the burette is read before opening the cock 1 at the lowest portion and the cock 2 at
the side hole. The plain cloth nylon mesh 7 (5 cm x 5 cm) of 63 um opening is laid
on the flat plate 6 which 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 amount 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 burette by absorption 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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anount) 0.10 g of the sanple of an absorbent adjusted to a grain size of 30
to 60 nmesh by a JIS standard sieve is charged and leveled in a cylindrical
plastic tube (30 nm- in inner dianmeter, 60 mmin height) at which a
250-mesh nylon net was attached to the bottom A weight having an outer

di aneter of 30 mm- is nounted on the absorbent, and thereby a | oad of 20
g/cmis applied. The plastic tube containing the absorbent is quietly

pl aced at the center of a Petri dish (12 crn~ in dianeter) containing 60
m of the bovine blood, with the nylon net side facing downward. The nass
of the apwonent increased by absorbing the bovine blood is neasured after
10 mnutes and 60 m nutes. The 10-fold value of the incregsed weight after

5 minutes is Oellg pbthetsemple ofian absorheat adipsier bo  graia FHGRE ¥ 1 oad to
‘the bovine blood, and the 10-fold value of the increased mei&gt a@ter 60
m nut es niesh byes BSrseandaed sigve iseccharssdapdileelethiumeylindaical pigsiic f9e{A% povi ne
bl ood. [ Measurenent nethod of blood retention anount] 1.00 g of the sanple
of an alsmpbrmneadjameter] 60anm ighgight)satmehich a 250 mpesbnyloRae VIS a J1 S
standard sieve is charged in a tea bag (20 cmin length, 10 cm in wdth)
made by atta@tal tosbé baydmnAneeightThayingan petgr Hismeteraaf30omme ismoounteden t he
bovine bl ood for 60 mnutes for absorption, then hun? for 15 mnutes to
drai n waheabsorlerd, 4nd theebyednad bf 2¢ gtnf’ds apidied: e Theglagtictube cent ri f ugal
force of 150G for 90 seconds by a dewatering centrifuge. The increased
nmass is d@iﬁ&sﬂﬁhghé ghsobbeit is duietly placediar the esntepof aPeundishi(lhcmédard to the
bovi ne bl ood. anple 1 Into a 1L glass reactor, 77 g of sodium acryl ate,
22.8 g afiardétey) dontdfing, 600mPoftheWovielblood vt thealylaanetysidmfating 395 g of
tddi oni zed water and 0.001 g of dichlorotris(triphenyl phosphine)rutheni um
were chajgsafivadd e niREeE Hat Abserbeht indfeas8@d by absorbing the bovine blood is
measured after 10 minutes and 60 minutes. The 10-fold value of the 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 the absorption amount under load to the bovine 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
mesh by a JIS standard sieve is charged in a tea bag (20 cm in length, 10 cm in
width) made by a 250-mesh nylon net.  The tea bag is immersed in 500 ml of the
bovine blood for 60 minutes for absorption, then hung for 15 minutes to drain water,
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 to the bovine blood.
Example 1
Into a 1L glass reactor, 77 g of sodium acrylate, 22.8 g of acrylic acid, 0.2 g
of N,N’-methylenebisacrylamide, 395 g of deionized water and 0.001 g of

dichlorotris(triphenylphosphine)ruthenium were charged and the temperature of the
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content was kept at 3C while stirring and m xing. After the dissolved
oxygen anount was decreased to 1 ppmor less by influxing nitrogen into
the content, 1 g of a 1% aqueous sol ution of hydrogen peroxide, 1.2 g of a
0. 2% aqueous sol ution of ascorbic acid and 2.8 g of a 2% aqueous sol ution
of 2,2'-azobi sam di nopropane di hydrochl ori de were added and m xed to
‘initiate polynerization. The pol ynerizing was continued for about 5 hours
to obtain water-containing gel state water-absorbable resin (A). After

(A) Q 2238 GhilkfstiifPard MRiRY. an internal mxer, 0.1 g of
et hyl emﬁl&tgg{gdk%)i (f]l}ay?;dlzdyl1 estlhéré)gnd 1 ggof KLEBOSOL 30H25 (pH for 10%

wat er di sper siygn b Auihiver B30§/aRAELrksdcR 161155PR BF less B§ nm speci fic
surface area é?%égkengk%,lvesdo I cn%})‘rﬁ{ ent a30% (I§1) manuf actureg by d ari ant
Japan Co Ltd..which is, the aqu QuUSe

spher i c $H1UiRE pitgsn é?tf’ist% Oy gv\%raeftg’lja glgég@t sr?zlm&rﬁ é(%déﬁ%\églgnf 8; ? EZr
of ' 150CPadn 1 & of R Panbe SR dFeodl sl iy FRAG TR, TG, "
as put 99O SOLHIA b r B oA aroRets JYHioeotsH e s GBI Tt B2
(1) (s Sngeaia twiaippelymoriseiap o Toe Rpbaterind Yt SYRCReE DT U el oot
et ey s Era e T LR 2o
and  hemasrgroandio BsleonlRts SmoibEOEAH BIkcA0 | HOSRILEE BISO2. 0 nf sec.
fggdat anmt?{g;?gaditgaﬁzlzg??ﬁo( manuf act ured by | nloue Ki nzoku Kogyo, Co. , >
Ltd.). Higlycidykethpr sutlit g IS LEBOSOla30m2T (H foret) %amnteidfieraraiandiguid gr ain
otz ol =2§.5f12veragc 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 nonporous spherical amorphous silicon oxide were 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 2.0 m/sec. by a ventilated band drier
(manufactured by Inoue Kinzoku Kogyo Co., Ltd.).
The dried product 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 (A1) obtained in |
Example 1 was ground to a size of 2 to 5 mm by an internal mixer, 0.1 g 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

2.0 m/sec. by a ventilated band drier (manufactured by Inoue Kinzoku Kogyo Co.,

Ltd.). The dried product obtained was pulverized and adjusted to a grain size of 20
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to 100 nmesh. Next, 1 g of (Bl) was added thereto and after the m xture was
further honbgeneously m xed by the internal mxer, it 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-containing gel state absorbable resin (A) obtained in
Exanple 1 was ground to a size of 2 to 5 mmby an internal m xer, the sane
anount of (131) as that in Exanple 1 was added to be m xed, and then an

absor bent ving a in s YRS, i ' simlar
manner a% 16@“@@'@?@%?} éogtgﬁf‘gés a\%‘gtc é?l)e:rrgtt%hagﬁga{ftcm xe@%gﬁe&? ?Sofnlﬁ'th%r
(wat er/ get hanol =30/ 70 ont ai.ni ng. 1% of . et hyl en | ycol . dj. i et her
was add Hmtogelledb’ﬂg'o?”%eﬁlgbya%g d?(ﬁg%ll IReT & V35 ardﬁ3 Sﬁeg(ptg%/a By 1915 éggg% and
crosslinked with heat at 14Q' C fqr mnutes to obtain the surface-
crossl i Hb@d“%ﬁ% Og%’bﬂﬁe?hsoq)ﬂ".t E he:}tg‘\‘iglvglﬁf”fl% “'fsgglﬂftpegtPHBQ?qeo?tjr@ﬁce of the
absorbent (3) is.shown in le 1. Exanples 4 and 5 The
sur f ace-aé?%ggqti(ﬁkfsré’of"?‘p‘é‘ %’gg“of'bent s (4) and (5) were obtained in the
simlar manner _as in Exanple 1, except that the additional anount of (Bl)
in Exaf¥eBwple das changed 1g to 0.5 g or 3 g. The eval uation results of
performance of these are shown in Table 1. Exanples 6 and 7 The absorbents
(6) and (7) wekierdhe afatrsceantainingigel plate abaprhapleggsindAdy ghfsined B except t hat
(Bl') was replaced by the same amount of the bel ownentioned nonporous
spheri c@xamphoparasi groesd (Byizoof 2Re ) mm xaminterngl mixes the spma@mONnt r esul t s
of performance of these absorbents are shown in Table 1. (B2): KLEBOSOL
;SI?CALZS of (B1) as thb0 ¥ Bmarepledi wpsaddedrio bequixdd,-and. tben aw ebsajbenthaving a
- grain size of 20 to 100 mesh was obtained in a similar manner as in Example 1. 2 g
of a water/methanol mixed solution (water/methanol=30/70) containing 1% of
ethylene glycol diglycidyl ether was 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 type absorbent (3). The evaluation result of performance of the
absorbent (3) is shown in Table 1.
Examples 4 and 5
The surface-crosslinking type absorbents (4) and (5) were obtained in the
_i similar manner as in Example 1, except that the additional amount of (B1) in
Example 2 was changed 1g to 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 manner as in Example
2, except that (B1) was replaced by the same amount of the below-mentioned
nonporous 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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particle dianmeter = 25 nm specific surface area = 200 nR2/g, solid content
of 30%9 rmanufactured by C ariant Japan Co., Ltd. (B3): KLEBOSOL 30R9 (pH
for 10% wat er dispersion liquid = 10.7, average particle dianeter = 9 nm
specific surface area = 300 nZ/g, solid content of 30% rmanufactured by
Clariant Japan Co., Ltd. Exanples 8 and 9 The absorbents (8) and (9) were
obtained in a simlar nmanner as in Exanple 2, except that

di chl orotris(triphenyl phosphi ne) rut henium was repl aced by the sanme anount

of chlor g{t{d'rli Efag,{e? _E;UESE ﬁgﬁ%ﬁgﬁlﬂﬁ%ﬁﬁé’é@uﬁgée 2200 m%/g, solid content of 30%)

di chl or 8f€ trip osphi ne)rut henium i n”Exanple 2. The éval uation
results of perfar e.. a rbents are shown in Table 1. Exanple 10
Into a ﬂa“é‘?%%%fe?@?rc%l:‘,g‘t‘%%ES&P-’?%tgi um acrylate, 22.75 g of acrylic acid,
0. 25 [ - i.Sacr m de, ,.329..3 g. of . deioni_zed water and

di chl o?éﬁmﬁﬁﬁ%’@ﬁ%iﬁ. Re R dipsiepatigtld 5d0 5088 (B1) “vias
ept at PSICTO HEO GbSBro S A T e LBtz dT A8 ppm o

|l ess by influxing nitrogen into t content, 1 g of a 1% aqueous sol ution

h
of hydr deafagisteg hyelaripntlapap o, I€f.32% aqueous sol ution of ascorbic acid
and 2.8 of a 2% aqueous solution of 2,2'-azobi sam di nopropane

di hydr odi¥asmlefed ¢ 8 added and mnixed to initiate pol ymerization. The
pol ymeri zi ng was continued for about 5 hours to obtain the
wat er - cont ai niThg apsprbentst(8) and 6})yetse obtadegdnin agimilas grnaemisiig Exapple Aft er
(AB1) was ground to a size of 2 to 5 nmby an internal mxer, it was dried
aé 3 Zgrﬁ;liexcam theet diGOerotmis(tripheayiphbsphine)attbenifimowas repased byyhasamet i | at ed
ban amount of chlorotris(triphenylphosphine)rhodium or
dichlorotetrakis(triphenylphosphine)ruthenium in Example 2. The evaluation
results of performance of these absorbents are shown in Table 1.
Example 10
Into a 1L glass reactor, 77 g of sodium acrylate, 22.75 g of acrylic acid, 0.25
g of N,N’-methylenebisacrylamide, 329.3 g of deionized water and
dichloro(tristriphenylphosphine)ruthenium were charged, 1 g of (B1) was added
while stirring and mixing, and the temperature 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% aqueous solution of ascorbic acid and 2.8 g of a 2%
aqueous solution of 2,2’-azobisamidinopropane dihydrochloride were added and
mixed to initiate polymerization. = The polymerizing was continued for about 5
hours to obtain the water-containing gel state absorbable resin (AB1) containing
(B1).

After (AB1) was ground to a size of 2 to S 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 ventilated band
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drier. The dried product obtained was pul verized and adjusted to have a
grain size of 20 to 100 nmesh to obtain an absorbent. 2 g of a
wat er / met hanol m xed sol ution (water/nmethanol =30/70) containing 1% of
et hyl ene glycol diglycidyl ether was added to 100g of the absorbent while
stirring at high speed, and crosslinked wth heat at 140C for 30 m nutes
to obtain the absorbent (10). The evaluation result of perfornmance of the
absorbent (10) is shown in Table 1. Exanple 11 Into a 1L gl ass reactor,
81.75 g of acfylj ' 0 s | Yd aBfgspRd 341 ¢
of deioﬁﬁfadcﬂé%@§“§§?§UQH§§§%§?Qéﬁyupﬁgzaféﬁ%éﬁgggggég tﬁg}coﬁtent was
kept at whi stirripng.and m xing. Aft i | ved nount was
A2P80 108 oS PRRLT R Blotheit; B i baBuMRR et lFof

decr eas@ uxi n e content, 1 g of

Col ut 1o vj%&%?/giegh%ﬁ%@%ﬁﬁﬁg%%&?g%i%ﬁl?%%@%% 3;%42&321 thperhg; o
sol ut | o BE A e b 2 G .
ool ymor R4 Bl OORiS (3B AQSREPYTE B AL PSR S b AR SIS T BPs t o obt ai

acid type water-containing gel state polyner. The t er-contai ni ng_ gel
state pdeEgnirl4Ras far 3R Ainytes to Qhtain the absarbens (H0p. W@W@Pﬁﬁ?ulhﬁ?&er whi | e
109.1 g of a 30% sodi um hydr oxi de aquequs_ sol uti on was added and kneaded

t o obt aiPsTippwgnse efghe absarhent {4P)hisshowa “écTF‘Ei‘edr oup neutralized

wat er - cont ai ni ng gel state water-absorbable resin (A2). After the sane
anount d&¥xagmplg 1gs in Exanple 1 was added to the water- containing gel state
wat er - absor babl e resin (A2) and honogeneously nxed, the mxture was dried
‘at a conditi odniefa 1b@samenctor, 81.75 fg dvacrdiceacad, 2Dg@f MN’- by a  ventil at ed
lband drier. The dried product obtained was pul verized and adjusted to a
grai n simehgplendfiszt3ylamide and 341 g of dejonized 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 solution of hydrogen
peroxide, 1.2 g of a 0.2% aqueous solution of ascorbic acid and 2.8 g of a 2%
aqueous solution of 2,2’-_azobisémidinopropane dihydrochloride were added and
mixed to initiate polymerization. The polymerizing was continued for about 5
hours to obtain acid type water-containing gel state polymer.

The water-containing gel state polymer was ground .to a size of 2 to 5 mm
by an internal mixer while 109.1 g of a 30% sodium hydroxide aqueous solution was
added and kneaded to obtain 72% by mol of the carboxylic acid group neutralized
water-containing gel state water-absorbable resin (A2).

After the same amount of (B1) as in Example 1 was added to the water-
containing gel state water-absorbable resin (A2) and homogeneously mixed, the
mixture was dried at a 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
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to 100 nmesh to obtain an absorbent. 2 g of a water/methanol m xed sol ution
(wat er / met hanol =30/ 70) contai ni ng 1% of ethyl ene glycol diglycidyl ether
was added to 100g of the absorbent while stirring at high speed, and
crosslinked with heat at 140'C for 30 mnutes to obtain the absorbent
(11). The evaluation result of performance of the absorbent (11) is shown
‘in Table 1. Conparative Exanple 1 After the water-containing gel state

wat er - absorbable resin (Al) obtained in Exanple 1 was ground to a size of

2to5 'E'th&{ H‘%@h kDb6talPhn Msoelent O- 2 bl witbinteaiRol Milix@Noletidy yci dyl et her

was added, m xture was further Honogeneously m xed by the internal
e R B s e o e
Compar abfo Sl ERsThE fugdtody Bl N HEE af bk dppdd apFCrBERLeg R 217, D
Che: vt SFHG ALt GRS A b SSBeb K ok BylkR Rl Re 1"
i 0. apeEoTBE OB abtoraans (BRaha¥R if TME dy rate of 2.0 misec, by A
ventil ated band drier. The dried product obtained was pul verized and

adj ust edampaiatiyeExrampled of 20 to 100 nmesh to obtain an absorbent. 2 g of
a wat er/ nmet hanol m xed solution (water/nethanol=30/70) caqntaining 10% of
et hyl ene gl ycd\ftatithe yatetydontainiag arhstateatafet2bsoraaibe rest ¢ %bé%ﬁ%glht whi | e
stirring at high speed, and crosslinked with heat at 140T for 30 m nutes
_;—3 obt aiixanipde § wasaground tess bizekéd to ppamdyngreiniarnglanizgb bt Biethifsne The

«eval uation result of performance of the conparative absorbent (b) is shown
i n Tabl elfcol 4dglycidyl 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 2.0
m/sec. by a ventilated band drier.

The dried product obtained was pulverized and adjusted to a grain size of 20
to 100 mcéh to obtain a comparative absorbent (a). The evaluation result of
performance of the comparative absorbent (a) is shown in Table 1.

Comparative Example 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 internal mixer, it was dried at a
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 water/methanol mixed solution
(water/methanol=30/70) containing 10% of ethylene glycol diglycidyl ether was
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 type comparative
absorbent (b). The evaluation result of performance of the comparative absorbent

(b) is shown in Table 1.
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Conparative Exanple 3 After the water-containing gel state water-
absorbable resin (Al) obtained in Exanple 1 was ground to a size of 2 to 5
nm by an internal mxer, 0.1 g of ethylene glycol diglycidyl ether and 10
g of a 3% water dispersion |iquid of AEROSIL200 (average particle dianeter
= 220 nm primary particle dianeter = 12nm specific surface area = 200

m g) (conparative 131) manufactured by N ppon AERCSIL K K. were added, the
m xture was further honbgeneously m xed by the internal mxer, and then
dried at, a condition qf 150'C and an air flowrate of 2.0 msec. by a
venti | afCOPR3EHVedi¥amPePhe dried products obtained were pul verize d and

adjusted to g grajn size of .20 to 100 sh to obtain. bsor.b 2 g of
a wat er / met hardfer th Watpr<ontaniBa gfbﬁ?@rwnﬁﬁ'ﬁ%%tf _if‘oy“'?&a&b@n‘{%g?lﬂgﬂ}gﬁ 1% of

et hyl ene glycol diglycidyl ether was added to 1 C;g of tge ?b orbent while
stirringxamphs ivasgseend Rrasizepb3 &9 p muedyanintespalmmizer, fabee Fawl%‘t? i nut es
to obtain the surface-crosslinked type absorbent (c). The vaé0 ation
resul t glyqobdiglysidylcghertandnd &bt aPheivater dispersiambigpid qfrAﬁ%QEéL )

Conpar ative Exanple 4 After the water-containing gel state water-absorbable
resin (Abyerags partield diamet@x &R0, préimaryrpaatiele déametsr 7 d 281, $P§GHS nm by an
internal mxer, O 1g of ethylene glycol diglycidyl ether_was added, the
i xt ur e suefacd aned Fe20thmfrgd CavsnasativenB Kemamifactutes hhNinnea ABROSL KeKd t hen
dried at a condition of 150'C and an air flowrate of 2.0m sec. by a

vent i | atvette laddet], dhé mixtGreawas further bdmiogenaousky mixed bydhadggemabanixer, [t d. ) .
Then, 0.3 g of (conparative 131) was added, the resulting m xture was
further Jdaanhgedcelis & coriditsh bf1507€ and ar siaFlowi raer of 20dn/ael. bytaed to a grain

'silze of 20 to 100 to obtain the absorbent (d). The evaluation result of

per f or maRad1Rdd BRI drddts Oe diicd Prodctsistained wefapllvedizedtand adjusted to
a grain size of 20 to 100 mesh to obtain an absorbent. 2 g of a water/methanol
mixed solution (water/methanol=30/70) containing 1% of ethylene glycol diglycidyl
ether was 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 type
absorbent (c). The evaluation result of performance of the absorbent (c) is shown
in Table 1. P
Comparative Example 4

! 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 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 ventilated band drier (manufactured by Inoue Kinzoku Kogyo Co.,
Ltd.). Then, 0.3 g 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 absorbent (d). The evaluation result of performance of the

absorbent (d) is shown in Table 1.
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The results are shown in Table 1. 46 [Table 1] Diffusion Initial absorption
Bl ood and absorption anmount retenti o Absorbentabsorption anount under | oad
n speed (mM/g)under (g/g)anount |oad Examle 1(1)29243244 Exanpl e

2(2) 31263446 Exanpl e 3(3)29243240 Exanpl e 4(4) 30253345 Exanpl e 5(5) 32273547
Exanpl e 6(6) 32263447 Exanple 7(7)30263345 Exanpl e 8(8)29243342

The results are shown in Table 1.
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Exanpl e 9(9) 29243241 Exanpl e 10(10) 29233240 Exanple 111.129243240
Conparative (a)24172730 Exanple 1 Conparative (b)22172934 Exanple 2

Conpar ative (c)25203036 Exanple 3 Conparative (d)23172836 Exanple 4

I ndustrial Applicability The absorbents of the present invention 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 orption anount under |oad (representing absorption speed when
load is @%ﬁ?'lzd), the advantages in the inprovenent of initial dry feeling
and thg decrease I[pbsoddnny |aDigfusiopt ai Negitiahen usgabssrpabsor Blvod, fior
exanpl €, sanitary jgoods. 2) [Hag water/ Blapasiplién entjiagibuapount | eghtion |t he
absor ptj{i on anount {under | oad d'bgor’i),ltigg SYURRULPT - 47 underload |n '
speed (ml/g) | under (g/e) amount
load (g/g) (g/e)
Example 1 (1) 29 24 32 - 44
Example 2 (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
Example 7 (7N 30 26 33 45
) Example 8 (8) 29 24 33 42
v Example 9 9) 29 24 32 41
Example 10 (10) 29 23 32 40
Example 11 (11) 29 24 32 40
Comparative (a) 24 17 27 30
Example 1
Comparative (b) 22 17 29 34
Example 2
Comparative (©) 25 20 30 36
Example 3
Comparative (d) 23 17 28 36
Example 4
Industrial Applicability
i The absorbents of the present invention exhibit effect shown below even in

a liquid to be absorbed containing water-insoluble or hardly water-soluble matters
such as menstrual blood or feces.

1) Thanks to the fast diffusion and absorption speed and good initial absorption
amount under load (representing absorption speed when load is applied), the
advantages in the improvement of initial dry feeling and the decrease in leaking are
obtained when used ﬁs absorbents, for example, sanitary goods.

2) The water/blood retention amount and in the absorption amount under load is also

superior.
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3) Since they are the water-insol uble nonporous spherical nonoparticles
havi ng an average particle dianeter of 1 to 50 nm they are excellent in
handl i ng property of powder. Moreover, |like the granul ated fine particles,
they hardly generate fine particles caused by the destruction of the
absorbent particle wth the nmechanical shearing force or friction. 4)
Since the water-insol uble nonporous spherical nonoparticles having an
average particle dianeter of 1 to 50 nm when they are fornmed into

absor be *girfaXt . .IQQI?C Whfel-ifid tgﬁﬁotgﬁc{rﬁﬁé KerietiGhoASpaRtities hiviay ahardly fal |l

from fibrous materrals even | er nal f_orce su_ch as vibration is
added. 5‘) rg né Il)ﬁflcfehcﬁa HRL %Y?r{‘&gb nl?1¥, tﬂe)pwecélxﬂl'léht 1P A dihggs8pérty bhe
deteri of At ONL 0 performnce does 'not” occur during a production process

because_radi cal,g and such .. ar er at. Satdfifed Wi th heat.
Ther ef oP&W%hs d\ﬁgléeﬁf’ g x‘ﬁ‘F t %F‘E‘“Qﬁg‘*ﬁ% %%Elglgé’\émﬁg%‘%ﬁg‘ﬁ%s? on and
absor pti on, speed d the, absorpti per f or mance but. . al |.vi havi ng
snal | aHﬁﬁerscﬂauﬁ]@F {hsecﬂeﬁm%mg’o?égﬁ éﬁ?%g%ﬂ & a{)tbdfl%?ﬂr@(lt he gfe%?ﬁlgﬁceﬁnpr ovenent
of the diffusion and ahsorption speed can be designed by a sinple nethod
of i xi Reeasmgforeses fEigHeR cal nonoparticles during the step of
pol ynmeri zi ng the wat er-absorbable resin, or at an§ stSE fromafter
pol yner #} 8incsrihe watesringqlublenopgorows sphesicabmopppartigles NRRIBE ANAVE[48Les of t he
present invention is preferably the above sanitary goods. Further, it is
usef ul mettichnipnreger ofdnfor ¥ ymgiber they are Frgtsdrigto abisgregtsdY @EENEuch as an
urine gelling agent of a portable toilet, freshness preserver of,
,ggeengr oaty fibrogs impatertialo shenas pulp, they hauily falbfromsfibmus matesiads pYsngif ang
‘cgol ing agent, disposable body warner, gelling agent for cells, water
r et ent.i enteagelfordesuck ag hitaatiorpisaadded.and soil, dew i nhi bitor, seal ant,
packing materials, and artificial snow 48 BRI EF DESCRI PTI ON OF DRAW NG

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

performance does not occur during a production process because radicals and such

are not generated when they are dried with heat.  Therefore, absorbents not only

having an excellent diffusion and absorption speed and the absorption performance,

but also only having small amount of water-soluble components are obtained.

6) The improvement of the diffusion and absorption 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 preferably 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 portable toilet, freshness preserver of

greengrocery, drip absorbent for such as meat, fish and shellfish, a cooling agent,

disposable body warmer, gelling agent for cells, water retention agent for such as

plants and soil, dew inhibitor, sealant, packing materials, and artificial snow.
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FIG 1 is a drawi ng showi ng a device for neasuring the diffusion and
absorption speed of the present invention. The description of codes is as
described below. 1. Cock 2. Cock 3. Rubber stopper 4. Burette 5. Narrow
duct 6. Flat plate having a pore 7. Nylon nesh 8. Sanple 9. Bovine bl ood
10. Atnospheric pressure 49 Wat is clained is: 1. An absorbent (C)
conprising a water-absorbable resin (A) and a water- insoluble nonporous
spherical nonoparticle (B) having an average particle diameter of 1 to 50

nm 2 to claim1, wherein said (B) is water-

i nsol ub@&ﬁ%ﬁégggﬁiﬁﬂg@ﬁﬁﬁﬂ art| cle in the wat er sol ubli zi ng state.

3. The absorb ) ccordi.n a m_1 wherel ecific surface
area of said af”b“gﬂfﬁ)tlp%ﬂﬁ echc-fﬂférngB%% %%%4 ding to claim
1, wherein sai d B is an inor ganl c water-insol uble nonpor ous spheri cal

monopar @P&‘I’fét“’%SPW%‘BEBF%@WH“{’@)“%CM ding to claim4, wherein said (B)

i s anorphous silicon oxide.
The description of codes is as described below.

1. Cock
2. Cock
3. Rubber stopper
— 4. Burette
| 5. Narrow duct
6. Flat plate having a pore
7. Nylon mesh
8. Sample
9. Bovine blood

10. Atmospheric pressure

49



£
i

3
L

6. The absorbent (C) according to claiml1, wherein said (A) is a water-
absorbabl e resin obtained by polynmerizing a water-soluble nononer and a
first crosslinking agent in an aqueous solution. 7. The absorbent (C
according to claim5, wherein said (A) is a water- absorbable resin

obt ai ned by polynerization in the presence of a conplex conpound (d) of a
netal elenent (dl) and a ligand (d2) in which the ligand is an anion or a
neutral nol ecule. 8 The absorbent (C) according to claim7, wherein said

nmetal e R .1s a netal elenent selected fromthe VIII Goup of the
4°h to gﬁﬂa‘%be‘?lﬁ%@é&aﬁd IB Goup in the Periodic Table of the |ong period.

9. The absorbent (QC), accor i to. I j e AN f

ani on or a ne tr 45 Ptz fﬂéf%orarﬁ%s‘i%?%%ﬂa%ﬁ%bﬁkﬁo D PSS ot ed
roma grou consisting aof the belo i d (1 0 (1 h
ani on of“sﬁﬁ‘%é? BARRUPELY r*?ldﬁ?ﬁwtéééKﬁgh%aﬁgfgég%ra%g%gggg%ér%ﬁﬁﬁ hf(atvi) ntg ©
one or two or _nore of atons selected fromnitrogen, oxygen, phosphorous

and sul pg,l,toég)nné conj ugat ed conpound. 10. The absorbent (C) according to
claim7, wherein said netal ﬁC§| enent

of the 5" per2od Tcrbsarbant (QAOHS &’g‘!fl‘)’igﬁ’a‘?{ﬁ%elcnt Sle?rclid ;r(ﬁg]aﬁt ‘?’gﬁe\r/lrrloll egjlogpi s
ccor d mpoliblo nanparens sphEFi HTPRPSIB T VaBF-IOPHATES R i 3 0. 01 10 59
by Mass. 12_. The ahlg)brsggjrétdt é(%aq%grcd(i)égd{qgagizy?ﬂ,%ﬁ;n}nlﬁ&@mer' | r;ut ee aver age
Pgrz: ;: ﬁ1 6fjl %@gﬁgn said (A is obtained by v SOPEEACH according
- 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-
absorbable resin obtained by polymerizing a water-soluble monomer and a first
crosslinking agent in an aqueous solution. |
7. The absorbent (C) according to claim 5, wherein 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.
8. The absorbent (C) according to claim 7, wherein said metal element
(d1) is a metal element selected from the VIII Group (;f the 4" to 6" period and IB
Group in the Periodic Table of the long period.
9. The absorbent (C) according to claim 7, 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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pol ymeri zing a water-sol ubl e nononer and a first crosslinking agent in an
aqueous solution, and is further surface-crosslinked by a second
crosslinking agent. 14. The absorbent (C) according to claim 13, wherein
said (A is a water- absorbable resin obtained by polynerization in the
presence of a conplex conmpound (d) of a netal elenent (dl) and the Iigand
(d2) of an anion or a neutral nolecule, and said (B) is anorphous silicon
oxi de. 15. A process for producing the absorbent (C) according to claim!l
or 7, whereip.the water-solublizi t t he wat er-insol ubl e
nonpor ous spE]e)rtpfi3?10%%?85}‘?’?‘@F%C%%)ﬁilgvﬁls]ﬁg&égﬁ aglggl(rg%) gnparti cl e dianeter
of 1 to 50 nmJjs nmxedwth the dr owder rticle of .sald. or the
wat er - sol ubl i Q)rfbccg%ﬁ‘gld B A %‘fdp?réflof%(’fgag%ﬁ SgIgete ﬂéro%ﬁltédgehed (A
bef ore dr}/i ng ﬁnd m xed, and then the mxture is dried with heat
t her eaf P&Y8e01 BhoRhOFSAnd SBHuL, - oduci ng the absorbent (C) according to
claim13 or 14, 51 wherein the ter-solublizing state substance. of
wat er - i nsol ubl(® neMpBEAed CABRRMI%al nonoparticle (B) having an average
particle dianmeter of 1 to 50 nm and the second . crossl|nki n% agent are
si nul t aneous! y0ni é‘éahﬁ‘?fhelﬂtr(@)Gﬁwfﬁm&f@r@alﬁh7’t‘f’@f§1noﬁal metpl ECR?CIEbt ai ned by
aqueous sol ution polynerization bet ween the water-sol ubl e nononer and the
first c{ébskselkited fromthe WHA Graep af thedY eparipdpndesgidiligandy(€a) of ap anigher ei n
the dry powdery particles of said (A) and the second crosslinking agent are
m xed andadeitral mpleculedar halogéntipe and/hea dertiary phsispbine compoyndt e subst ance
of (B) is mxed. 17. An absorbable construct (F) conposed of a matrix of
the absorbent 11C) Thaabsorent(Q)according to,cldign brwherehrtlie anfoupt efisaidmat eri al
{(E), wherein the anmount of the absorbent (C) is 30 to 95% by wei ght based
on the #B}tr QRbisd).@btesi%uytmads). 18. An absorbable article (G, provided
with the absorbable construct (F)

12. The absorbent (C) according to claim 1, wherein the average particle

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

13. 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 second crosslinking agent.

14. The absorbent (C) according to claim 13, wherein said (A) is a water-
absorbable resin obtained by polymerization in the presence of a complex compound

! (d) of a metal element (d1) and the ligand (d2) of an anion or a neutral molecule, and
said (B) is amorphous silicon oxide.

15. A process for producing the absorbent (C) according to claim 1 or 7,
wherein the water-solublizing state substance of the water-insoluble nonporous
spherical monoparticle (B) having an average particle diameter of 1 to 50 nm is
mixed with the dry powdery particle of said (A), or the water-solublizing state
substance of (B) is added to the polymerized (A) before drying and mixed, and then
the mixture is dried with heat thereafter.

16. A process for producing the absorbent (C) according to claim 13 or 14,
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according to claim17, a |iquid-perneable sheet and an air-perneabl e back

sheet .

19. The absorbable article (G according to claim 18, being sanitary

goods conprising a paper diaper, napkin, pad, paper towel or pet sheet. 52

0

wherein the water-solublizing state substance of water-insoluble nonporoué spherical
monoparticle (B) having an average particle diameter of 1 to 50 nm and the second
crosslinking agent are simultaneously mixed with the dry powdery particle of said
(A) obtained 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.

17. An absorbable construct (F) composed of a matrix of the absorbent (C) |
according to claim 1, 13 or 14 and a fibrous material (E), wherein the amount of the
absorbent (C) is 30 to 95% by weight based on the absorbable construct (F).

18.  An absorbable article (G), provided with the absorbable construct (F)
according to claim 17, a liquid-permeable sheet and an air-permeable back sheet.

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

comprising a paper diaper, napkin, pad, phper towel or pet sheet.
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