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wat er - absor babl e resin and wat er-insol ubl e nonpor ous spheri q
nonoparticles having -an average diameter of | to 50 nm a process for
producing these absorbent by mxing the spherical nonoparticles, which
have been solubilized in water, with.dry powdery particles of t he
wat er - absor babl e resin; absor babl e constricts conposed of the above
absorbent with a matrix wherein the anount of the absorbent ranges from 30
to 95% by wei ghBKMRBENTSH AN BROCESSHIGR PREDPUCING THEISAMR! babl e
articles provided with the absorbabl e construct, a |iquid-pernmeable sheet
and an ‘a FCOMNSTRINEES ANDABSORBABLE ARTIGIESr babl e const ruct s
and absorbable articles are excellent in the diffusion/absorption speed and
absorption amount of a liquid within the resin even in case of absorbing a
l'iquid containing water-insoluble or hardly water-soluble matters such as
menst r udTECHNIGAFOEEDES .
- The present invention relates to absorbents and a process for producing the
same, absorbable constructs and absorbable articles. More-spccifically, the present
invention relates to absorbents and a process for producing the same, absorbable
constructs and absorbable -articlcs, all of which have an cxcclleni:_
diffusioﬁ/absorp;iox_l 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 fcces
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 ﬁs‘describéd-below are based on a concept of
increasing the area contacting with a liquid to be absorbed by broadening the surface |
area of the water-absorbable resins.
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 [@id-Open No.S59-18712
(1984));
b. A method of forming a foam type resin by blending a carboxyl group-containing

water-absorbable resin and glycidyl group-containing polyolefin resin with a

crosslinking agent and pyrolytic foaming agent, and then foaming the mixture with
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rel ates to absorbents and a process for producing the et

constructs and absorbable articles. Mre specifically, the present

i nvention relates to absorbents and a process for producing the sane,
absorbabl e constructs and absorbable articles, all of which. have an
excel | ent diffusion/absorption speed and an absorptlon anount of the
liquid absorbed within an absorbable resin even incase the liquid to be
absor bedicatoepanes: Rateutr Applzatioh Laid-Opeh NS §3-261437 @OBBPI e matters such as
menstrual bl ood or feces. BACKGROUND ART Up to now, various nethods have

been pr epAsmethbdfor shtsiaitignopsioas vakbaababibablesesia gqilslym;agaatbmﬁ@bl e
resins which are used as absorbents for a paper i aper and the I'ike, sone

of t hemagsntdeasisiifeer Hehaeotiso @ﬂ&ﬁﬁtzﬁﬁ‘ing 2B URGRE terQlp intd &k §§SdoRY the area
contacting wwth a l.iquid to be absorbed by broadéning the surface area of

the wat eshuéibs eohablify A GhdSurafbd HoR®thBOsh dbros SMRAT HYnd awatbre,:r - absorbabl e
n

resin porous by adding a | owboiling point volatile soI ve to a

pol ymer baﬁ’ducﬁﬂ@@lﬁﬁér%ube Igbsui&ﬁe'k'efblﬁ)h@ b’{?@i“#ubﬂ ess of the

wat er - absor bab resin vapori zi'ng t atile s ven W th
pol ymarwggg/q@g@gat (Japanese Patent Appli cation Laid- Open No. S59-18712
(1984)) hod of formi ng a foamtype resin by blending a carboxyl
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e. A method of coating the surface of a water-absorbﬁble. resin-in a composition with
porous inorganic particles so that the weight ratio of the resin to the inorganic
particles falls within a range. of 10/90 to 90_/ 10, wherein the coiuposition comnsists of a
mixture of particles of the water-absorbable resin and the inorganic particles
(Yapanese Patent Application Laid-Open No.HS-10616 (1996)).
How.cvcr; these methods were not sufficient in terms of performance and a
production process.
. Further, 1l: has recently been suggésted to improve the absorption speed by a
method in which the surface area of a water-absorbable resin is increased by least
10% b-y building a micro-filler into the water-absorbable resin (International
Publication No. W099/03577).
In said method, the improvcment of the absorption speed is recognized for a |
liquid to be absorbed containing water-insoluble or hardly water-soluble matters
such as menstrual blood or feces, however, the fusther improvement of the
ab‘so-rption:spccql énd-absorption amount of the liquid is desired b,ecau;lsc of the

i

increased demand from the market.

The inventors have intensively studied considering the above—mcu_tioned



heat (Japanese Patent Application Lai d-Qpen No. S63-251437 (1988)); c. A

nmet hod for obtaining a porous water-absorbable resin by dE%R%Q&%ﬂQz&M
foam ng agent consisting of an azo conpound contai ning an am no group into
an aqueous solution containing an unsaturated nonomer and crosslinking
agent,- and by conducting pol ynerization (Donestic Re-publication of PCT
Publication No.. WO96/17884); d. A nethod of granulating fine particles
using water, a hot-nelt-resin binder and the Ilike; e. A nmethod of coating
the surface of a water-absorbable resin in a conmposition with porous
inorganic particles so that the weight ratio of the resin to the inorganic
particl egt&@ﬂng, W% 3 reguitdiye reashed ty tig presegbinventiewithianfiading Hatposi t i on
consists'gf &g%nixture'pf particles of the water-absorbable resin and the

i nor gani g 4itfusignéabsorniion speedandabsarptingsni et o a ligaidtodpesbshiheHgid 0616
(1996)). However, these nmethods were not sufficient in terns of performance
and a priogesed by ysingce veterfabsbitable desinhattaines epthoynieeaicuaggst ed to.

i nprove the absorption speed by a nethod in which the surface area of a

wat er - ab$wessabé ef a egiplek sompauredepef dyelabalsinent(@¥) &4 Dliddrdi Bg) iA

mcro-filler into the water-absorbable resin (International Publication
No. WD9oMGBB7the lighnd fsadrdaniet lvod, ndulral inoleraeanesmbinbtidrngitabsesteti on speed is
recogni zed for. a liquid to be absorbed containing water-insoluble or
hardly wénsetutdohaip@oussiherisal imowdparticle FRViag hYpkcilib@9skags phRRES, hovever,
the further inprovement of the absorption speed and absorption anount of

t he |i quidthnktegerdesi red because of the increased demand from the market. The
i nventaors have intensively studied considering the above-nmentioned 2 25
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i nvention with a finding that : _
diffusion/absorption $peed and absorption amount of a liquid fo be absorbed inside -
‘the absorbable resin, and to provide a process for producing the same, wherein the
liquid to be absorbed contains water-insoluble or hardly water-soluble matters such
as mensfrual blood or feces. Fuither, the another purpose of the present invention
is to provide absorbable constructs and absorbable articles showing an excellent

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

sanitary goods such as a sanitary napkin.

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

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

which the ligand is an anion or a neutral molecule.

(I) A process for producing absorbeats (C) by mixing said (B) in water-solublizing
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t he diffusion/absorption speed and absorption anmount of a quuid to be
absorbed are inproved by using a water-absorbable resin g?&ﬁ gy

pol ymeri zation in the presence of a conplex conpound (d) 95 % ement
(dl') and a ligand (d2) in which the ligand is an anion or a neutral

nol ecul e, in combination with a water- insoluble nonporous spherical
nonoparticle having a specific average particle dianmeter. The present
invention is directed to provide absorbents having an excel |l ent

di ffusi on/ absorpti on speed and. absorption anmount of a liquid to be

absorbeq:ermsalﬂeshédﬂ&ndh&@ﬁﬁp&hﬁaﬁl@%aﬂksﬁ’éb@ to provide a process for
produci ng the sane, wherein the liquid to be absorbed contains

wat er -i nsol ubl e or hardly water-soluble natters such as menstrual bl ood or
feces. Further, the another purpose of the present invention is to provide

absor balijrAHJq:_njﬁtljrg@L% @Eq‘rﬁ%soﬁgent qul es show ng an excel | ent

absorption performance of the present invention are

ot (hBrorbat e e[&ae&é S3H5iddacn8 BAMG Y napkin. SUMMRY OF THE

| NVENTI resent*inven I'S“the invention described in (1)

hrougn (1) Aebogaf %bsﬁb%%ﬁ%ginss4%%@@55(145%%&% (EEDIE) *having an |
nm an

vt er - s BT ok St swoﬁmwe§qpfa{ﬁ%ﬁtar%@ﬁﬁa?orﬁﬁg§em;e of a
[ gand FORIRER showlinkedadlrrdyifarisaalte SR Aty ?%?ﬂ&?% sding
oo Pt i e e st o o e e o
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crosslinked polyacrylic acid salt/polysulfonic acid salt copolymers, crosslinked
polyacrylic acid/ polyacrlylamide copolymers, crosslinked polyacrylamide and
hydrolysis products thereof, crosslinked polyvinylpyrrolidone, crosslinked
derivatives of cellulose and the like aré can be nientionéd. |

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

“The kind of the salt and its degree of neutralization are not particularly

limited when (A)isa resin in the form of a salt (neﬁtrélizcd salt), lThe kind of the
salt is typically, foir example, an alkali.-metal salt, preferably a sodiuﬁl oI potassium
salt and the degree of neutralization for its acid group is t);pic;ally 50 fo 90;1101%;, |

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

polymerization.



As the water-absorbable resins (A nentioned herein, for exanple,
crosslinked starch-acrylic acid salt copol yners, saponifi No o4
starch-acrylonitrile copolynmers, crosslinked polyacrylic a0|5m3%¥€g,

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

| sobut yl ene/ mal ei ¢ anhydri de copol yners, crosslinked polysulfonic acid
salts, crosslinked polyacrylic acid salt/polysulfonic acid salt '
copol ymers, crosslinked polyacrylic acid/polyacrylam de copol ymers,
crosslinked poligavateraphsgebabiiresinid)ofyks abqyeadensionediseosslifkedtr ossl i nked
pol yvi nyl pyrrolidoae, crosslinked derivatives of cellulose and the |ike
are can pelyaseilic apidshitsAsempteraserbapleaksinaibtanedb e polyosrizinghi vatasi n is a
resin which can absorb ..and hold a |l arge quantity of liquid by ion osnotic
pr essur e selubldvmeonampo(ay heatdzafitse croselinking agamn(&2pi ng a carboxylic acid salt
and/or a carboxylic acid as a main constituent, which nononer gives |ess

| eakage of |i quisthewetertsobuidé mmnboed (1) ased foxpridoeingf(A) cehitscaaded, and
crosslinked starch-acrylic acid salt copolyners and crosslinked

pol yacr y kkematarilly fiehtisnéd 8 of radichlty pplygiegizableavatdiisolithiandtonidithastlgda and i ts
degree of neutralization are not particularly limted when (A) is a resin
in the fearborfliegaaip, silb@iit héiliggesh sal phospidiec k&iﬂ%r&fp,%ﬂ@a saftlherkst.
typically, for exanple, an alkali netal salt, preterably a sodium or

potassi um sal tAsaRé xam@alqﬁmgﬂcﬁiam@whf@lsbmlé RBnbHEr hivinA iU 1S
typically 50 to 90nol % preterably 60 to 80npl % The tining of

neut ral i gasup)WHIRYaDBe BRIMSIBHE medtidiled iR ¥ABEbARW Riho-br25 November 2004
The wat eré@alggqr babl e resirﬁﬁ(AI)}rIgf t he ellbove- ment | one%kmcr(gssl i nked

ol yacr yhi i 5 1 = i g ' by pol yneri zin
Pt o1 Y DUGicAiad A8 ubiR [(iRo)IRIRC s ROLRE Bdink SOL RIS, DY PO YITEL 2 1S
-wat er.- s r - Y i , _ .
ool ar RIS TORIIE! Hofiddndtotd spile dBIQRNER 10D, Bl 08, Bibie

havi ng Aacid, maleic acid, itdconic acid, cinnamic acid], its salf or the likc, or an anhydride
thereof [maleic anhydride or the like], etc. |
| As the radically polymerizable wéternsolublc mon;)mer having a sulfonic

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

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

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

Among these, the preferable water-soluble monomer is a radically polymerizable
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carboxylic group, sulfonic acid group and phosphoric acid group, and a salt
thereof. As the radically polynerizabl e water-sol uble mn%@ﬁ%ve%%\éi g@ a
carboxylic group, what can be exenplarily nentioned is an URSATF A4
nono- or pol ycarboxylic acid [(neth)acrylic acid (which nmeans acrylic acid
and/or nethacrylic_ acid. Hereinafter, the sane description is used),
crotonic acid, sorbic acid, maleic acid, itaconic acid; cinnamc acid],
its salt or the like, or an anhydri.de thereof [naleic anhydride or the
like], etc. ‘As the radically polynerizabl e water-soluble nmononer having a
sul f oni cwatetisdlublotipnomer heXagR carbox{iad gfedp 08 theail @@Fé& ifofe fatty acid or
an aromatic vinyl sulfonic acid (vinyl sulfonic acid, aF’I y? sul fonic acid,
vi nyl t ol prefsatslyl dnQitisetugdttdlmons! | deidsl ' ,

sul f oal k?/‘? (ma?h) acryl ate [sutfg%ﬁlg(lﬁw(){rgit%h 5@% glt%&glttstgﬁfé%ir&g%yt

(et h) acpattiadlarl9préfembld el gm(tﬂﬁlé R &M 48 maldoy! sul fonic acid

[ 2- acryl ami do- 2- net hyl propanesul oni ¢ .aci-d or-the 1ike], or a salt

t hereof, etc. : ' ' i zahl.e -sol ubl.e nmononmer having a
. phosphori c ac@%%%ﬂ%, *o% A&%ﬁ%%%@é%@ﬁugggzﬁé’%ﬁ?)aéﬁ?f??tc aci d :
hydr ox b b.C I.q - npest.er - hydr oxyet hyl- t h) acryl oyl
p%osphgfég{sy%lﬁen% - Bg &9 odyeﬁé&%?’ﬁﬁﬂah‘"m{)é‘ﬁﬁﬁ’éz ? 3%@? )'canybey

ment i on used .al.one, or 2 or re of .them may be used in
conbi nategfl 8%&‘?%%%%3%%1 ﬁg%eé‘,s’mﬁﬂb“kﬁ%?@g@ %%?DEEOSW B2SHsnd Which g
radi cal | I rizable 5 25 Novenber 2004 water-soluble nmonomer having a
car boxyl (%f%&g?%ggheaw a{:ﬁg?gg?lpmto\ﬁﬁggag prepgred as yeedes bypdsy-prlverigiag ur at ed
nono- or ff%(r)l éf:ar‘box | i c, ,aci gaa d the salt thereof, and particularly
pref er abt & P Y(‘H“ét%ﬁa{h y P a2 19T grampleqwhat.qaahegrentimaed fea cr ossl i nki ng
agent used f.or. producing (A), there are a first crosslinking agent (a-2)
used in% iagfuthaving § fE more ethylenimlly nasathnied groupsmsossliakihgn -
surface-crosslinking agent (a second crosslinking agent; a-3) which

agent having at least one functional group which can react with the functional 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 crossliukiﬁg agerit having 2 or more ethylcﬁically ulnsaturated groups, sucﬁ
as N,N’-methylenebis(meth)acrylamide, ethylene glycol di(meth)acrylate,
polyethylene glycol di(meth)acrylate, propylene giycol di(meth)acrylate, -glycerin (di
or tri)acryiate, trimgt_hy[olpropane iriacrylate, triallylamine,. triﬁliylcyauurate,
triallyliéocyénurate, tetraallyloxyethane, pentaerythritol triallyl cthc_f canbe
mentioned.

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

unsaturated group, and so on can be mentioned, and for cxample,. an ethylenically
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crosslinks the surface of particle which is prepared as needed by
dry-pulverizing after polynerization.' As (a-2), for exa@Bk%Vrmﬁg5mﬁan be
mentioned is a crosslinking agent having 2 or nore eIhernlcaI?y -

unsat urated groups, crosslinking. - agent having at |east one functional
group which can react with the functional group of the nononer and having
at | east one ethylenically-unsaturated group, crosslinking agent having at
| east 2 or nore functional groups which can react with the functi onal

group of the nononer, or. the like. (i) As the crosslinking agent having 2

or nore ethsptwntedgroyp hndag an apexy Goopipech a‘slgl?cidﬂs(meth)acryiate etc. and an
N, N - met hyl enebi s(net h) acryl am de, ethyl ene glycol di (‘net’h)acryl ate,

pol yet hyl ethglegicatlylundit(raeddraap hboing a Hydemy @oep ghotcad Ndi (et h) acry| at e,
glycerin (di or tri)acrylate, trinethylol propane tr.iacryl ate,

triallyl ameftgrlol(mbe)dcrylemaduisetiydicoxylettiyd (k) RIFMAD Hh@ U Tike can be .
tetraal l yl oxyet hane, pentaerythritol triallyl ether can be- nentioned. (ii)
As the crmsatibmii. ng agent having at | east one functional group which can

react w._th the functional group (for exanple, a carboxyl group) of the

monorer . agitl) Thevicgiking Sask h@tlﬂﬁg at M&t@&&ﬁb}e}’mu@@?&gg fgg%ﬁ)@ v%'gﬁ' Rap @

crosslinking agent havi ng.at east one functional whi'ch” can react
Bt the- sane TETORPIGR BRI drndflclord it drosi iy dions AR =B oup, “anc
2004 unear tr ot aaoR S ReAOF el TR B0 A Rl e b rrbostic
it e o SR Ao 3, S Pt R el AR,
(1t ) el oy Dl LR B T b o BaRESRSLLT L, e
or mor o TR Eeol AR E R, bRefiicr dathed Yy e i st boxy! |
ether, polyethylene g[ywl diglycidyl. ether (tht;, polymerization degree of
polyethylenc glycc;l is 2 to 100), polyglycerol polygl}fcidyl ethcr: (the polymerization
| degree of polyglyccrc‘)'l is 2 to 100) and the like]; a poifoi compound of from divalent
to 20-valent [glycerm, ethylene glycol, poly@ethyiene glycol (the polymerization
degree is 2 to 100) and the like]; a .p-olyaminc 60mp6und of from divalent to 20- -
valent [ethyleuediaminc,-dicthylcnetriaminc and the like]; a polyamine—baseﬁ resin
having a molecular weight of 200 to 500,000 (polyamide polyamine epichlorohydrin
resin, polyamine epichlorohydrin resin, and the like), an alkylene carbonate -
[ethylene carbonate and the like], an azilidine compound, a polyimi;le compound can
be mentioned. These crosslinking agents may be used aibnc, 6r 2 or more of them
- may be used in combination. |
The amount of the first crosslinking agent (a-2) used is preferably 0.001 to
5.0% by mass based o the total mass of the monbmer (a-1) and the first crosslinking

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

by mass is particularly preferred. When the amount of (a-2) is 0.001% by mass or .
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acid. (salt), hydroxyl, am no group, and as exanples of such crosslinking
agent, such as a polyglycidyl ether conpound having 2 to roups
in a nolecule [ethylene glycol diglycidyl ether, glyceri%%%?§¥g§é%g%idyl
ether, glycerin triglycidyl ether, polyethylene glycol diglycidyl ether
(the polynerization-degree of polyethylene glycol is 2 to f 00),

pol ygl ycerol polyglycidyl ether (the polynerization degree of polyglycerol
is 2 to 100) and the like]; a polyodl conmpound of fromdivalent to

20-val ent [glycerin, ethylene glycol, polyethylene glycol (the

pol ymer im6id, it attiBgEL6S WatePrdtehtibafl o btdni®n/ sbStioncbdeelneasioReaspmpound of
fromdivalent to 20- valent [ethyl enedi am ne, diethylenetriamhne and the

kel ARl % 69 AS BAIGE IO ol R nSPlRARf Ml 10lapfffslgp S00. 000

(pol yam de pol yani ne epi chl'orohydrin esin, po m ne epi chl orohydrin

resin, a@ﬂc}fhﬁ?rgidﬁ?ﬁléo@?et@ﬂ@Q@J@glﬁ?@%%r}ﬂ)&ﬁec&%&yl ene carbonate and the

i ke], an azi I ne corrpount mne conpound can be nentioned. These
l'i nki | ] f th b d i
coni nat on et BoHERE o PRBrafGtit iR b pissi T sea 1o
refera 01 0% ss _based on the  total ss of -the nononer
(a1 aniVetistihel Bo ppost wRIGHTRS Rodheoivambonal fodd, erh s solbtiem2 1o . 0%

by mass,_and t.he.anmpbunt 0.003 t.0.1l, 6% by, mass is.particularly preferred.

Wien t hd O%ﬁ'ﬁf’zﬁbqn RIQCSp “ﬁ’élgcﬁ“dﬂlﬂ%%ye%]é@“dﬁﬁn%%w&ss?om nore, the

abilities of water, retention/ bl ood retention/ absorption. beconme good, and

when 5. COSBSPSHisRolymerization RIReess, IGXESe-BRAKFUSREDSION RAUPMERZHINP and, al so t he

abilities of te rei ent [ on/ bl ood retention/absorpti on do not decrease.

The pr oafeﬁsan&% g@%’g YERETIZRHOD REQCE St BRIGY PABIECTIZaHPR ProXess far be pr esent

i nvention may he process which has been conventionally known, such as a

sol ut i ofReRiingfe s method fot easroliingpplumeritiana e ediabatic si on _

pol ymeri zation process, suspension polynerization process, reverse-phase

suspensiRLYBeligaHon methpdntemperséarssontrol polyinerizgisinymetbod aispthermpalbcess, spray

pol yneri zati on process can be - )
polymerization method and the like can be mentioned. When a suspension

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

particular limitation as long as the initiator 1s an azo tyﬁe ini-tiator, p;eroxidc type
initiator, redox. tjrpe iﬁitiator or organic halogenated 'comijound initiator. Specifically,

those initiators described below can be mc‘nt_ioncd.
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mentioned. As a nethod for controlling polynerization, an adiabatic
pol yneri zati on nmet hod, tenperature-control polynerizationzggka%ﬂ,r(m4
i sothermal polynerization nmethod and the |i.ke can be nentioned. en a
suspension polynerization process or reverse-phase suspension

pol ynmeri zation process is .applied to the production process, the

pol yneri zation-is carried out in the presence of a conventionally known

di spersi ng agent, protecti.ve colloid, surfactant or a mxture of one or 2
or nore of themif necessary. Further, in case of a reverse- phase

suspensi di) sothenmoitypd indtiatpr, agatisisobutflopiileyREIAR yafbvdlSric Adillagd QUt USi ng
a conventionally known sol vent such as cycl ohexane, n-hexane, n-heptane
and xyl ersit, 2,Thazctib(dinidilopopyis) dikiicbSHloRdE 2% SaRBR( 2 H1%ind R@Lﬂ( rization
initiator is preferable, and an aqueous sol ution polynerizagl n %?ocess S

parti cul diydyodbl®idy, Q’Qd‘az"mfza*'@&lym'@ﬁ?‘?‘gﬁﬁtﬁgglﬂfé oﬁﬁ‘mﬂfe%ﬂittﬁe ﬁ%;vent and

the like, and thus it is advantageous. ol nt e prioduction
par ] cul A e e Bl Pt Ty Bl pEBRE” 0T tor
Compound i guiulrdrb @Rt pol 856 pdrkfart Vot Hh BEesBlaRIEIHF RES B8 ow can be

e o e B SRBTOB g0 R ok, ARCblS) RE AP BRI L Ghprice,

azobi sj sobutyl onitril-e, I sSCyahova .

ydr ocnl orydee SICPALERENE S kORI Ok G Bigue ROR I onarm de. and 1 he
per oxi de () 48%d B8R Bl RplgBinalh o s Pieinise € 56l Bt BB ot ¢ and
e e Ebisufite SLAINS: BELPXRASLEE AN RSO vistiade, RARY cnR2d 9
e A BB b 5 7

i sul f . | kal i .netal, [ |fite, ammonium bisulfite, ferric
2 Ihisgr i 32 glk%{l lﬁé}aﬁ a_ln%ﬂcl)lmrlrg P%ISUH%@R%I%ECE lf)erolx_ridc, organic Iligroxidle clsz ble !

" mentioned.
(iv) The halogens of t-he organic halogenated compound initiator_s are fluorine,
chlorine; bromine and iodine.

Though there is no particulér limitation for the organic halogenated
compound, what is preferred from the vicwpoint 6f the polymerizability is.aﬁ'
organic halogenated compound having a kalogen atom ﬁumbet of 1 to 10 or l.nore.
and having a carbon atom number of 1 to 15-6r more,- selectqd from a group
consisting of a halogenated alkyl, halogenated alkyl phenyl ketone, ila[ogcnated
alkylcarboxylic acid and alkyl ester of halogenated alkylcarboxjrlic acid.
Tetrachloromethane, tﬁchlorobromomcthanc, trichioroiodomethanc, dichloromethyl
phenyl ketone, 1-bromo-1-mcthy[ethylcarbox&1ic acid and an alkyl ester of 1-bromo-
l-mcthyiethjricarboxylic acid wherein the alkyl group has a carbon atom number of 1
to 8 (for example, methyl 1-bromo-1,—methyicthyl carboxylate, ethyl 1-bromo-1-

methylethyl carboxylétc, octyl 1-bromo-1-methylethyl carboxylate, and lauryl 1-
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ferric sulfate, ascorbic acid, and with an oxidizing agent such as a

persul fate of an alkali metal, anmonium persul fate, hydrogen,L8ipXdge.
organi ¢ peroxi-de can be nentioned. (iv) The hal ogens of the organic

hal ogenat ed conpound initiators are fluorine, chlorine, brom ne and

i odi ne. Though there is no particular limtation for the organic

hal ogenat ed conpound, what is preferred fromthe viewoint of the

pol ymerizability is. an organic hal ogenated conpound havi ng a-hal ogen atom
nunber of 1 to 10 or nore and having a carbon atom nunber of 1 to 15 or

nor e, sélr@mpeidnieﬂqdcthybcarh@kylmhsnic'srhbm@reﬁcn@dhaD@@ﬂﬁk@hﬂiﬂhﬂ'ﬂﬂéhyl hal ogenat ed
al kyl phenyl ketone, hal ogenated al kyl carboxylic acid and al kyl ester of
hal ogendtetmeainkdydncAk yiasidr iof 1strotho- T-aietR@th 9l &6 Eacid in which the

trichl orobrononet hane, tri-chl oroi odonet hane, dichl oronethyl phenyl ketone,
1- br ono-chrbmmtdiighiedr Ay kigaaiR up iaL k8 of 1-brono-

1- met hyl et hyl carboxylic ag(%rbvxger-ei n %ﬁ?ﬁ‘%‘ﬂ%k’f)ﬁ%ﬁ as a carbon atom

nunber of 1 tihefe (ﬁ@éto%ﬂ?béuséﬁlﬂ#, &Q%%&%Ij?‘ﬁ"g#b%@nﬁeﬁaﬁboxyl ate,

et hyl 1-brono-|- nethyl ethyl carboxylate, octyl et hyl

car boxyleaii a : I = | - mat hyl et.hyvl car boxyl at e)
inatiod. | atheYo Jc%&‘m%e%y : phrgﬁ(%?@pk gt for an aaéré)'mebéfl%wn gf;

J2Z0 i
are nore preferred. Dichi one an ter of

L-br om shetlib ybekibid, CPAORRMI G thibilloV ety LATCRIAPAOLITESh, 0 ¢ he

al kyl group is 1 to 8 are parti.cularly pre Ymay be
type | niys patedrhc T oflts MEGH YO B2 556 tltesily AT W ot n. are
moc badise 8t BBl Retaabisolidy Sl ihess, Prore preterably 0.007 to
't s br ef or abRaneh s pE el RHER LHFGR HHEB e b im o der o
or cont O1H K0 PRRS L RS P DAt S 7ok Db B md DIt Abned by

any one

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

- -As the watc_ar-al:?sorbable‘ resin'({‘{) of the present inveation, the one obtained
by 3) is particularly preferred. |
Thc complex compound (d) is a complex compound of a metal element (d1)

and a ligand (d2) of an anion or a neutral molecule, and Has a structure in which (d1) |

10



t he- net hods of 1) through 3) descri bed bel ow. 1) Polynerization is carried
out under a condition “in which 'the concentration of the nt of
(a-1) and (a-2) in a polynerization liquid is 20% by nass zgtrhﬂbgét)seﬁﬂ%ﬁ

Pol ymeri zing 70% by nass or nore of the pol ynerizable nononers ((a-1) and
(a- 2)) in the polynerization liquid at a constant pol ynerization
tenperature of 60C or | ess, wherein the controlled range for the constant
tenperature is preferably -5C,  and nore preferably 2C. 3) Pol ymerization
is carried out in the presence of a -conplex conpound (d) of a netal '
el ement (Y Uenicd byithegardi@p) of an whionlor aheutralp@olécike. an ani on or a
neutral nolecule. As the water-absorbable resin-(A) of the present

i nvention, the dgrifer gdk)athesdis Ryticdarianitheod 85 fay a9k 8 had) eih@ngonp! ex
conpound (d) is a conmpl'ex conpound of a metal elenent (dl) and a'ligand
(d2) of andfen erample,dhabAiiGratp E&hﬁﬁﬂhﬁtal%ﬁtﬁ@ﬁ%oﬂuﬁﬁﬁb&hé&&uﬁn' Sestpich (dl)
10 25 Novenber 2004 is surrounded by the Ilgand (d2) of an anion or a

neutral ol Seuli), B5 Geoap didhnbnt 41881 oo AR bRURA o ik 1P Dm0 far as

it is a metal element, and for-exanple, th e TA Goup ele

(1 t hi umplesonlit urotal {afag66si c:ﬁ@i&hilﬁh | glement netal
(copper, silver, ggl dgand&!{ﬂhe like), u@ﬂ%nﬁigg%mé%éir}elﬁt&r?ﬁ)zﬁlf&fl d:H tg‘f um

cal ci um (d@amhum gugiuiend thk @ike), TIBAGy ndi um - yttrium
and the like), II'B Goup el e?rent met a?lb?a[ﬁ%lrﬁnqﬁ%%rl] &gia um‘hgaﬁ 1598 um

thal | i umimiisin thalllink @dd tHéA ni um_ zirconi um
haf ni um and the |ike), ItVBﬂg)gfl}% g‘#&ﬁﬂ%@%%iﬁa{ ttllt Y fECERY o he || ke), VA

G hefginh . : t tal
(aﬁ? Egoﬁé, o e ﬁﬂapﬁgw, 9“3&%{"5\@&!‘*‘53{’384“3%4 @e@?ﬁ%:ﬁ@%ﬂm m; ?h
no en uriu ol.oni um an e
| kg) Vi ?Xeeg ‘3‘8%"“2 eﬁgirﬁjp ”%'%1% f"’#ﬁ%@%ﬁf ‘Z@ é‘i"&é ﬁfFé'E?”\!i ﬁ'i'crp'?‘ RHBRY> VI | |

G oup el biRiith ﬁ‘fﬁf e 1{Kde§, A 628 éln':ment metal (chromium, molybdenum, tungsten),

VIB Group element metal (tellurivm, polonium and the like), VIIA Group element
metal (mapgancse, te_chnetlum, rhenium), VIII Group element metal (iron, cobalt,
ﬁickel, ruthenium, rhodiuim, pailadium; osmium, irid'iulﬁ, platinum}, Lanthanoid
Group element metal (lanthgnum, cerium and the like), t.hc Actinoid Group element
metal (actinium, thorium and the like) and the like, all of which afe the principal
group element metals, can be mentioned.” From the viewpoint of the | |
polymerizabiiity of a vinylic polymerizable monomer, the IB Gtoup, IIIA Group,
IVA Group, VA Group, VIA Group, VIIA Group, VIII Group and Lanthanoid GIOL;p
element metals are preferable, the IB Group, VII Group auﬁ Lanthe;jmid Group
element metals are more preferable, and the IB Group and VIII Group clcﬁcnt
metals of the 4" to 6" period are particularly preferable. From the viewpoint of
casy-to~handle workability and so on, the VHI Group element mctals of the 5
period (ruthenium, rhodmm palladlum) are most preferable.
Though said (d1) exists usually as a cation, it can be otherwise than a cation,

for example, it may be neutral as iron pentacarbonyl.
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ni ckel , ruthenium rhodium palladium osmum iridium platinum,

Lant hanoid Group el enent netal (lanthanum cerium and the Jg

Actinoid Goup elenent netal (actini-um thorium and the Idlslﬂéﬁgrg%etéeﬁ%e
li ke, ~all of which are the principal group el enent netals, can be

mentioned. - Fromthe viewpoint of the polynerizability of a vinylic

pol yneri zabl e nononer, the 1B Goup, II1A Goup, |VA Goup, VA Goup, VIA
G oup, VIIA Goup, VIII Goup and Lanthanoid G oup el enent netals are
preferable, the IB Goup, VIII Goup and Lanthanoid Group elenent netals

are nore pref €dZhkaot spedifidadlylBni@dsipfagaelic\s hlig@h® L@ RBH6n opEL @l S Of the
4th to 6tb period are particularly preferable. Fromthe viewpoi nt of

easy- t o-nieatrall molouleabirt! fo ¥xarapld, BRAhE AniohlHF 24! Atdm SRR &Hﬂ?d al s of the
5th period (ruthenium rhodium IS}E}I | adi um) are I]rlmst pr ?f[era I gSE'e hough sai d

PSR 0 4 i S SR |

exanple, it may be. neutral as iron pent (d2)

0t o9t pfakiibrdd iSRG o1 Bhe b oPrlokORGBEIALAL, B O O

neutral nolecule, but for exa e anion o ted from

hydr ogefon@BEhiNe4 L8 ) und having one or two or nore atons
sel ect edofromjng{lroggsﬁ?ﬁcgglfggﬁ?sgphosphorous and sul fur, and 3) one or two

or nore .conpo 0 nj ugat ed syst.em conpounds. Specifically,
t hose descri b§gg§g’?§\gﬁg%°ﬁsgl§éegcﬁégﬁﬁﬁ’g’woé’gpm%ﬁlﬁﬂh"’é‘?‘fﬁon of an atom sel ect ed
from hy nd.hal ogen; . t ni on of hydrogen, fluori-ne, chlorine,

br omi ne‘i;‘%ﬂ@?;&% nog;an??g‘ﬂssé]teﬁgﬁcf%f%g‘ﬁﬂ@gﬁ’éﬁﬁg%é’ﬁéﬂior two or nore atons

sel ected from,a grou consi stj ng of nitrogen,_ oxygen, phosphorous and

sul fur, thosgh}f’e%d?xfg%ﬁycgggwfiégﬁne’b@?‘h%?ﬂ:%mc3;5! 8f#6und havi ng a

nmol ecul ?fv\/ﬁe%ht ‘of 1,000 or less is preferable (those having the

possi bi f £%) e compeiid Haying, poc.offng Ao atoms selgpteddram agretr| assi i ed i n

ei t her group. su ected to coordinate).
nsisting ol nitrogen, oxygen, phosphorous and sulfur, those described below can

be mentioned. A‘compound having a molecular weight of 1,000.0r less is preferable
(those having the possibility that the kind of coordination is 2 or more were
classified in either group suspected to (-:oordin-atc). - |
(1) Tertiary phosphine compbunds; havihg 1 to 4 or more phosphorous atoms and 3 to
42 or more carbon atoﬁs; |
o trimethylphosphine, triethylphosphine, dicthylpheﬁylphosphine,
triphenylpho_.’sphine (hereinafter, referred to as PPh,), ortho- |
- phenylenebis(diphenylphosphine), ortho-phenylenebis(dimethylphosphine), orliho-
phen-yle'nebis(diethylphosphin'e), ortho-phenylenebis(ethylphenylphosphine), 1,2-
bis(diphenylphosphino)ethane, 1,2-bis(dimethylphosphino)ethane (hereinafter,
referred to as dppe), 1,2-bis(dicthylphqsphino)ethaﬁe, 1,2-
bis(ethylphcnylphosPhino)ethanc; 1,2—bis(diphenj'lphosphiuo)methanc (hereinafter,
referred to.as dppni),-1,2-bis(di;nct'hylphos.phin;))methéne, 1,2-
bis(diethylphosphino)methane, -1,2-bis(ethylphenylphosphino)mqthane,

tris(diphenylphosphinocthyl)phosphine, tris(diethylphosphinoethyl)phosphine,

12



(1) Tertiary phosphene conpounds having 1 to 4 or nore phosphorous atons
and 3 to .42 or nore carbon atons; trinethylphosphine; tégﬁgﬁM%ghgﬁghine,
di et hyl phenyl phosphi ne, triphenyl phosphine (hereinafter,. referred to as
PPh3), ortho- phenyl eénebi s(di phenyl phosphi ne),

ort ho- phenyl enebi s(di met hyl phosphi ne), ortho-

phenyl enebi s(di et hyl phosphi ne), ortho phenylenebls(e(hylphenylphosphlne)
1, 2- bi.s(di phenyl phosphi no) et hane, 2- bi s(di et hyl phosphi no) et hane
(hereinafter, referred to as dppe), 1 2- bi s(di et hyl phosphi no) et hane, 1, 2-
b|s(ethyHpﬁémvﬂhﬂph@hhnmwﬁqﬁnmeﬂﬂﬁne bls(dlphenylphosphlno)nethane
(hereinafter, referred to.as dppm, 1, 2-bis(dimethyl phosphi no)nethane, 1,2
bi s(di et hjd(ﬂhybhbﬁﬂphm&phhm&myl)bhaslﬂﬁﬁeﬁ,ahdilﬂitﬂ%?yl phosphi no) net hane, |
tris(di phenyl phosphi noet hyl ) phosphene,

tris(di e@)%mhm&i&mmﬂnbthhﬁanb ang mdré idBo NRVASRE in@ B34 44 or more

tris(di met hyl phosphi noet hyl ) phosphene,

tris( et hydrgbeagwmpyosphi noet hyl ) phosphene, and the like; (2) Ammonia or
amnes having 1 to 4 or nore nitrogen atons and O to 44 or nore carbon

atoms; (@&-1) thehRniverBehitRig eﬂ'aidnﬁ’%ef‘aﬁ&ﬂmd cf'mn:&bérr gﬁ%anes@)naf ter,

descrl bed as py),. diethylam ne I cyl a am no I“enol e,

2- hydr OXdreﬁIy'I@ﬁiiM MIcy BintiRe, a%lmé&h%éﬂl 9)12&%@;%%—me&hylpyndme, 2-

bi s(2- am noet hyl )am de, ethanol am ne, arﬁ no

al anene, (d@ethyﬂﬁﬁﬁéﬁ'eﬁlaﬂsf 'BYJ(@-% ﬁ%ﬁ?@fl&?mﬁ@létﬁﬂolla:ﬁlq%a?épo | _tﬁﬂgﬂ,laﬁ

pyrrolidone,” 8-qui'noli nol a- pI colt (2 2)

the nunbgpn@t %kg%gigm nem?lll'r)ﬁuﬁ{l?‘i%\l ﬂggiegg 1( her e af ter, r_efe_rred to

as en), propyle ene I"ar n| n exanedi am ne,

sNa:\ll- CS: meg&]ﬁw eﬁggi %ﬁgah@%@iﬁg thg %‘g‘ﬁgﬁ%ﬂtne
G oty O PRE HABBLPOEXGERERARR B ebiferieBiide Bineiniin efomed gy

2,2 -Di péﬁr) HﬂoByl%nE(ril gtmne tnmethylencdlamme 1 2—cyclohexancdlammc, N,N-

diethylethylenediamine, N N-dlmcthylethylenechamme sal1cy11dcneethy1cncdlamme,
- N-ethylsalicylaldiamine, b1s(benzoylacetone)ethylenedlammc 1,2-diamino-1,1’-
dxmcthylethanc '2,2’-bipyridine (hereinafter, referred to as bpy) 2, 2’ b1pyr1d1u—3-1ne,
2,2° -bLPyndme—N N’dioxide, dicyandiamidine, (aminoiminomethyl)urea, [(2—
aminoethyl)amino]- l-propanol 2-[(3- ammopropyl)ammo]ethanoi N-2[2-
(dlcthylammo)ethyl]-S-ammo-l-propanol, tns[2—(mcthy1ammo)cthyl] amine,
imidazole, N,N’-disalicylidcnetrimcthyleucdiéniine, 4,6,6-triﬁ13thyl.—3,‘7-diazanona—
3-en-1,9-diol, N,N,N’;N’-tetramethylethylenediamine, 1,8—uaphtylidine, and the like;
(2-3) the number of nitrogen atom is 3 or moré_; diethylcnetriz;minc,
tricthyle_znctetramine, tetraethylpentamine, N,N’—bié(z-‘
aminobenzylidcne)cthylcnedimﬂiﬂe, tris[2-(methylamino)ethylJamineaminopyridine,
- 1,3-bis[bis(2-pyridylcthyl)aminomcthyl]bcnzcnc_, 4-dimethylamino-2,3-diméth}’rl-l—
'-phcnyl-S-pyrazblane, biguanidc, imidodicarbonimidediamide, biuret,

carbamoylguanidine, phthalocyanine, N,N,N’,N’-tetrakis(2-
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2,2' -bi pyridine-N, N di oxi de, dicyandi am di ne, (am noi m nonet hyl )urea, [(2-
am noet hyl ) am no] - 1- propanol , 2-[(3-am nopropyl ) am no] et hgg §Wmﬁhﬁ%%&
(di et hyl am no) et hyl ] - 3-am no- | - propanol , tris[2-(nethylamno)ethyl]am ne,
i m dazol e, NN -disalicylidenetrinethylenedi am ne, -
4,6,6-trimethyl -3, 7-di azanona- 3-en-1,9-diol, N N N '

N -tetranet hyl et hyl enedi am ne, 1, 8-naphtylidine, and the like; (2-3) the
nunber of nitrogen atomis 3 or nore; diethylenetriam ne,
triethylenetetramne, tetraethylpentamne, N, N -bis(2

anm noben#ihoddRIRBY RN EMAH AN AR triaminopropane, tris(2-
tris[2-(nmethylam no)ethyl]am neam nopyrl'(?r ne,

1, 3- b gi-‘ ﬁﬁﬁ . - ) A : 3 "y
4. di et Eyl ani %@ﬂzﬂgﬁgiﬁ%ﬁ%ﬁ%ﬁmﬁ@p %’i‘@-%_pg@gggﬁhi}nce‘l,“’db&]“b‘&%nzﬁﬁé,z. -
i dodi L C : o Cdine. hal i ne.
NN Ry R A AR 1 R S T 98 2R i e,
1, 2, 3-t giami : i - |.id d | vl h ' . '
et aki SBREIRRCORIET 4 b L3RRS SR} B Ede
1,4,7,10:; . 1.4.8,11- d . 5.8, 12-
tetraaz geé oagﬁel(%%aé?%%?ﬁfqgﬁr’f@? H@@ﬁ@%&%gﬁgg@ %h°511k3§ ,
t hyl 3i,s(bi jde),.. tet h I hyrin, tris(2- i dyl met hyl I ne,
hi o1 ci 68 hAm A Pk iniog) COpBEdr BRFE abrk o AP RS adhg | o 3
b I d 3 to 40 b t | udi
car boxy 4 0 8E ey Sl Auoiesdluding @rberbeaibot one (her oi naf Ler . 1f erred
to as acac), 2,4- pentanedione, bis(acetylacetone),
3- et hyl pent afdybacetoncstake, asetylacatome (hgeingiien sedgrrsr 4o as acac), 2,4-

3- phenyl pent ane- 2, 4- di one, 1, 3-di phenyl -1, 3- propanedi one, 1-phenyl -
1,3, 5- hgg%{ﬁ%qqlq)%@,l_s(acetylacctone), 3-methylpentane-2,4-dione, 1-phenyl-1,3-

5,5'-(1,2-ethanedjyl dinitrilo)bis(1-phenyl-1,3-hexanedi one),
trif 1 uoP¥aBedigne d=phenylpantavsrd, folionts di3ydiphenyrie3-pregangtiiond) beheoylt met hane,
aspartic _ acid benzoyl acetone, thenoyltrifluoroacetone, . -
4, 4' - (113.chesanstioned 5,5 (1.2t eshavied{yldinifeito)bishphenydi 3 hakayddieid)ane and- t he
| i ke; -(4) carboxylic acids containing 1 to.4 or nore carboxylic acid
groups HHéigroacstylacatone, hexafluoroacetylacetone, benzyl, dibenzoylmethane, aspartic

acid benzoylacetone, thenoyltrifluoroacctonc, 4,4’-(1,2-ethanediyldinitrilo)bis(2-

. pentanone), dipivaloylmethane and the like; |

(4) carboxylic acids containing 1 to 4 or more carboxylic acid gfoups and 2 to 20 or

more carbon atoms;

oxalic acid, malonic acid, salicylic acid, phthalic acid, ﬁicotinic acid, .

picolinic acid, aspartic acid, benzoylpyruvic acid, ethylenediaminediacetic acid,

nitrilotriacetic acid, N’~(2-hydroxyethyl)ethylenediaminetriacetic acid,

_ propylencdiamiﬁetctraacetic acid, etliylenediaminetetraacctic acid, trans-1,2-

cyclohexanediaminetetraacetic acid, trans~1,2'(cyclohexanedinitrilo)tctraacetic acid,

1,2-(ethanediyldinitrilo)tetraacetic acid, ethylenediaminetetrapropionic a(;id, glycine,

N-methylglycine, glycylglycine, giycylglycylglycylglyciné, salicylideneglycine,

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

proline, sarcosine, xanthic acid and the like;-
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nore carbon atons; oxalic acid,* malonic acid, salicylic acid, phthalic
acid, nicotinic acid,. picolinic acid, aspartic acid, beRzayldWetMioa acid,
et hyl enedi am nedi acetic acid, nitrilotriacetic acid,

N - (2- hydroxyet hyl ) et hyl enedi am neti acetic acid,

propyl enedi am netetraaceti c acid; ethylenedi am netetraacetic acid,

trans-1, 2- cycl ohexanedi am netetraacetic acid,

trans-1, 2-(cycl ohexauedinitrilo)tetraacetic acid,
1,2-(ethapediyldinitrilo)tetraacetic acid, ethyl enedl am net et raprop| oni c
acid, gl Q iOFHDes havieg hyo 4oy enare Oxgngrggolugs;mdﬁéo Zgloymdrgk:yﬁmhgnltqmyl gt yci ne'
sal i cyI | deneggm ne, 1mnodiacid, nethylimnodiacid,

NN- di et hyi di sedigretiegiglyanime, éie(?hlamnmtathyhmm@), Z-bﬁfaﬁbnditﬂmms,ar cosine, xanthic
acid and the like; 14 25 Novenber 2004 (5) 6xines having | to'4 or nore
oxi me gr‘lﬁ!lgslnamﬂy@mmﬂ@ 26-dizeeylppridioadiakinng 2-pydidyeidotigley 9xi e,

3-(2-am noet hyl i m no) - 2- but anoneoxi ne, benzyl net hyl gl yoxi e,

2, 6- di acHepylimineRiedimocarime? siljoylalgdiaideonsidttandhe like; :

phonyl I m-no- 2- but anoneoxi me, salicyl al dehydeoxi me" and- the i ke; (6) phenols

havi ng 1(6) phenads hating 1rtbeinsy moregtREolRRdufs 4l G 30 o Rbs: éﬁbgﬁﬁto%s‘)ms
catecol, 1,2-benzenediol, 1, 3-bis[bis(2-pyridylethyl)am nonethyl]phanol,

2, 6- bi S| bi s( 2-qayscolyl, B-be sk aiol QBB {2~ ﬁyrmwéta&naﬂlm&ﬁétﬁﬁgﬂ%neﬁpht hol and

the like, (7) ethers having | to 8 or nore ether "groups an 30 or
nor e carhebidgbis(@spyrid geiymafiedHés 41 ﬂen@l X Ri@50-2-naphthol and t
1,4,7,10-tetraoxacycl ot et Pgdecane i P , 10, 13- S%ntrzlacg’xaco)}gflop%cnt adw, ane,

1, 4,7, 1Qikk3, 16- hexaoxyqycl ooct adecan&
4,7,13, 16-tetraoxa-l,-. 10-di azacycl oo' et adecane, 4,7, 13, 18-tetraoxa-1, 10-

d| azab| ethefsthaihi 1 6983 % th '
2, 3- bengpl 4,7, 6@13 pent aoxacycl Hpent 2nd 440 30 or more carbon atoms;

4,7,13, 16, 21- Q@tréﬁmm']n g‘gﬁ qisogﬁl?géllc‘ygIlg[tgtrgﬂx%k%&b%gr ﬁéqagb nmonensi n,

nlgef|C|n and the I1ke; 4 or nore sul fur
atoms ang 2 100 #Pefbod Ry 8of R ane, 1,4,7,10,13,16-hexaoxycyclooctadecane,

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

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

carbon atoms;

diazoamide, N,N-dimethylacetamide, N. ,N—dimctﬁylformamidc-,
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atons; diethyidithiocarbaraic acid, ethylthioglycolic acid,

ci thyl enebi sthioglycolic acid, ethylenethiourea, pheiayldifhlpaceids acid,
di t hi obenzoi ¢ acid, 1,2 am no ot hanethiol, diphenylthiocarbazone,

di et hyl sul f oxi de, " 2, 4- pent anedi t hi one, .

2,2,7,7-.tetranmet hyl -3, 6-di t hi ai octane, 2-ituidazolidinethione, -

di met hyl di t hi or-arbatuic = acid, thiourea, cysteine, maleonitriledithiol,
1,4,8,11-tetrat hiaundecane and the |ike; (9)-am de .conmpounds liaving | to
3 or nore amide groups and 3'"to 54 or nore carbon atons; di azoam de,

NN cl i rhsEAgedyinhasphnsic thinmddendiphenyiphasphinie amids, apsinpethplantde.2004

hexanmet hyl phosphori c triam de, di phenyl phosphi nic am de, am noet hyl am de,
oxan dexamdé, welipenycinpphithaimidedsiccumiden valizbanycin land dheg/ikes and the ' |i ke;
(10) N-oxides having 1 to 3 or nore N-oxide groups and 6 to 20 or nore

car bon (18) Brexides-ipivirg 1 tve3 de awiralN-oxide grmipt aed SHo 20de, meyrdachore- N- oxi de and
the like; (11) others; nitrogen nol ecule, water, carbon nonoxi de, urea,
sal i cylasdlghyde, N- nitrosophenyl hydr oxyl ami ne oxyhydrogen and the |ike. 3)
As the conjugated system conpaound having -2 to 10 or nore unsaturated
groups. and 4-bioliAéNobxide! EplcBliReN-8kiaEEpyridiRS N-GEE ah@ ek fgL,0w can be
mentioned; 1,5-cyclooctadi ene (hereinafter, referred to as cod), 1,3,5,7
cycl ooc(lg)t&hgl@gne, cycl opent adi enyl , pent ani et hyl cycl opent adi enyl,

tropol one, 1,10- phenanthroline and the like. Fromthe viewdoint of

pol yer i aaRidehntntolbQile, ! Wfted cBtonHRide2 uftd SARG1aidH R iDe, chl ori ne,

bronmi ne and 1 odi ne) 1'on and a phosphorous atonrcontdi ni ng conmpound are
pref er gdr8sonft 4 .ed fromchlorine, bromne and
i odi ne arrld Og ?&%@?gﬁ%&% ’2’%‘3“@‘*&%@8@% a@g&part icularly preferred.

Furt her3’) As the cbnjugatcd system compound having 2 to 10 or more unsaturated groups

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

of interest is prepared after forming a different intermediate complex compound. The
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as a conbi nation, preferably, the conbination between the netal el enent
(d1) selected fromthe VIII Goup element of the 5 periof gidadPsads 9and
(d2) of an anion or neutral nolecule being a halogen ion and/or tertiary
phosphene compound can be nentioned. Wth regard to the synthesis nethod
of the conpl ex conmpound (d), it is wusually obtained by mxing a salt of
(d1) (for exanple, a halide of a-netal, and the |ike) and (d2) at room
tenperature. Further, there is also a case in which a conpound of. interest
is prepared after formng-a different internedi ate conpl ex conpound. The 16
25 NovenfferofAdbyandthe ligand @f (d2)may he mikebasdhey aiedn afiengadbeofitherad as .t hey
are or after each of them being dissolved in a separate aqueous/sol vent
sol ut i orPeing diggglvpe inp gepprats agneousipobsnt talulion or mewylhetmied ih hnnecessary,
they may be heated to from 30 through '200C. Wen a substance, which

shoul d bRaveewdsduentisolujioner Af esessary,ithgy iney be &pated b frote30 thecjgted pr essure.
The conmpound (d) generated may be taken out as it is or as a crystal, and
then pur?G0°€d. Wben heubstincenwhicheshohlelies remokved, i€ andphted, ifhay.t&! cohol - based
sol vent (nethanol, ethanol and the |like), ketone-based solvent (acetone,
net hyl eemgved endererednetd presduik e) Theacomigruad (8pgaetatehinag Wehken out as

di met hyl formanm de, N-methyl pyrrolidone and the |ike); sulfoxide-based

sol vent it {sdbmmstahsrlystalylahid theatepuitied. heAd thiaplveanssed heteid, foLedmpeOdn MOr e of
them may be nentioned. There are so many conpounds for (d), and they can

be synt jadeiloddasetiolvai {inkihabyl, Btianosndias tke)) @8tons-bald sobvafiP! €, Angew.
Chem Int. .Ed. Engl., Vol.12, pp.57 (1973); J. Chem Educ., Vol .50, pp. 343

(1973) ; (Acatbse, ni3thyl eth Recctddcind (e llik3) 2BddOBscl 19K hi (gkem  Rev., . Vol. 73,
pp. 487 (1973); Interscience- Wlry (1968); Chem Soc: Rev., Vol.4, pp.27

(1975) ; mttqlﬂoﬁﬁﬁ@ﬁdﬂ,w—ﬁlﬂ?i ;&b’l'ddd@rziuﬁttﬁ@l'%' Sulfoxidd g&@ :
W ki nson, Baifukan Co., Lt ?}* I rl10rgani C C(; _ buur%gh«_x&:%;%z%sggs c?i@onary (K
Nakahar Qd_idﬁftﬂﬁl%@@xideﬂaﬂd th€like), and a mixture of 2 or more of thera may be '

mentioned.

There are so many compounds for (d), and they can be synthesized
individually by methods described in, for example, Angew. Chemni. Int. Ed. Engl.,
Vol.12, pp.57 (1973); J. Chem. Educ., Vol.50, pp.343 (1973); Accts. Chc;ll:
Research, VOL3, pp.105 (1970); Chem. Rev., Vol.73, pp.487 (1973); Interscienc.e-

. Wilry (1968); Chem. Soc. Rev., Vol.4, pp.27 (1975); Basic Inorganic Chémistry '
(written by E.A. Cotton and G. Wilkinson, Baifukan Co., Ltd.); Inorganic
- Compound-Complex Dictionary (K. Naka-hara., Kodansha Lid.), ctc.‘—

The mode of coordinatiop is'not specifically limited,, and there are
monodentate (for example, triphenylphosphine as a ligand), bidentate (for example,
ethylenediamine as a ligand), multidentate mode hﬁving 3 to 6 coordination sites (for
cxampl_e, terpiridine as a ligand), but a combination of these coordination modes is
usually applied. Further, (d) is usually a non electrolyte type complex compound
haying no charge, but may be an electrolyte type complex co:ﬁpound having charge

such as a complex cation and a complex anion.
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The node of coordination is' not specifically limted, and there are
nonodentate (for exanple, triphenyl phosphine. as a |i gandésnme%g,%bs (for
exanple, ethylenediam ne as a ligand), nultidentate node having 3
coordination sites (for exanple, .terpiridine as a |i gand), but a

conbi nati on of these coordination.nodes is wusually applied. Further, (d)
is usually a non electrolyte type conplex conpound: having no charge, but.
may be an el ectrol yte type conplex conpound having charge such as a

conpl ex cation and a conplex anion. 17 25 Novenber 2004 As (d), those
descri bed belAs(dathose deweibed belak mayrbespavifichlly dentiomedi fi ¢ exanpl es, (1)
when (dl) is the IB Goup elenent netal, [Cu(CH3)(PPh3))1 [Cu2d ((' od)2],
[ Ag(PY) 2] A, Afsteifict¢x@mplpsAg( PY) 4] C121 [ AuCl (PPh3)], [Aud 3(PPh3)], "and
[ Au(dppe)]Cl, or the like; (2) when (dl) is the VIII Goup elenment netal of
the 4" K(1pehieaddl) i kIR Gapyp elemehf@elal( bpy) 2] A, [FeCl(H) (CO) (PPh3) 3],

[ FeCl (H) (dppe) 2], [FeC 3( (PPh3) 2], [Fed 2( PPh3) 3], [FeCl 2(PPh3)4]1. -

eI SR ARG %@?ﬁ@‘ e T
[C?(B(r:? MWPC%%WZ F)Eﬁh%)r%—né)‘g‘ §@ % (cod)] [ Ni _(C2H5)(cod)] cl,
20 (%%%ﬂh)lf&“c@z PP ety %{ymﬂﬁﬁéﬁrﬁﬁ: sLEI
:(28 &E%@Z] EEM&@ [(E%&éﬁ@(ﬂ@%)?lswcﬁ@éq%%&bup Zlngment nmet al
o U SRR ARSIl o0 (o
R A R SR éé)(r%ﬁ‘i‘i' (R (dppe)2l,
[CoCI(PPh,),], [CoCI(O,)(PPh,),], [CoC13(py)3]
[Co(cod),]ICl, [Co(H)(CO)(PPhy),], [Ni(acac)Ci(PPh,)], [NlBI(CHa){P(Csz)s}ZI
[NBr(NH),], [Ni(CH,)Cl(cod)], [Ni(C,H)(cod)]CL, [Ni(CH,)(PPh,)],
[Ni,Cl,(acac),], [NiCly(bpy)], [NiCly(cod)], [Ni,Cl(dppm)], [NiCl,(en)],
[NiCL(NH;)(PPhs)], [NiCL(PPhy)], [Ni,Cl,(PPh,),], [Ni(PPh,),], [Ni(py),ICL,
[Ni(SO,)(H,0),], and [Ni(sosj(NH3)3, or the like;

e Qe

L3I

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

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

(4) when (d1) is the VIII Group element metal of the 6" period, |
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[ RuC 2(PPh3) 4] 1 [ Ru(CN)2(bpy)2], [Ru(CO 2(PPh3)3], [Ru(H 2(N2)(PPh3)3],
[ Pd(acac)d (PPh3)], [PdBr(CH3){P(C2H5)3}2], [PdBr(NH3)3], éﬁ%(eg%—nl]%)gogcod)] :
[ PA(C2H5) (cod)] ClI, [Pd(CH3) (PPh3)], [Pd2Cl 2(acac) 21, [PdCF (bpy)T,

[PdCI 2(cod)], [Pd2Cl2(dppm], [PdCl2(en)], [Pdd 2(NH3)(PPh3)],

[ PAC[ 2( PPh3)], [Pd2d 4(PPh3)2], [Pd(PPh3)4]1 [Pd(pY)4]Cl21 [Pd(SMB) (H20) 3],
and [Pd(S03)(NH3)3], or. the like; (4) when (dl) is the VIII G oup el enent
netal of the 6' period; 18 25 Novenber 2004 [OSC 2(bpy)2], [Gsd 2(bpy)2]d,
[O8A (H) (CO (PPh3)3]1 [OsCl (H) (dppe) 2], [Osd 3(NO (PPh3) 2],

OCsd 2( HP A [OsCl e{,PPh3) 3],
o S T B B (L ) S ) 31

[
[
[Pt (acac) O (PRI rBrar (@ (e o 2 oy AT Rt (G5 & con) .
e T et FCT
[P (py) AT (A 808 G IR G RG R Y AOCATEDR S o e

[ . erefor
I‘Iﬁ2,2'08RES‘(aa*?ﬁﬁEP?%Eiﬁé%Eﬁﬂ_Qﬁfg’(v‘%S{%??ﬂé‘é%fc“f FhES (UCTRICERD ved. &
e e i e
fhe 5 | JorCtprr fr R, PN KRR, LB R U B D Ar "an "2 on o
the 5 [:[erlp apn a lrga selectéd 17 a.g% up? NS ‘0t an anion of
Cortian PE@EEQ#?L%@&#&&E?J@ﬁ&#&%ﬁ%‘iﬁﬁ%i@}f@ﬁ?g“ﬁfi :féa?l :’ ]

. . s S o ex
Compoundeaeey e8gh. SRELAE ol ot apd ﬁfliﬂ%ﬁrﬁp@%‘%ﬁ ftﬁisseé‘é‘roﬁhég)gng%rgﬁﬁgﬁ. As
o : " use o]

synt hosi CUTR el P BeatBra mad b APIaRGne of () and (d1) 13

: 0, ..
preferably 0. 003PRILLodindidk RmPosa fs3hct % [RuCL(PPh,),], [RuCL(PPh)],

-

[Pd,Cl,(dppma)], [RhCI(CO)(PPh,),] and {RhCI(PPh,),], i.e., the one containing the
VIII Group element metal (rutﬂcnium, rhodium, paﬂadi_ﬁm) of the 5" period and a
-ligand selected from a group consisting of éﬁ anion of an atom, which ﬁtorﬁ is
selected from chlorine, bromine and iodine, and a tertiary phosphine compound.

Further, from the viewpoints of polymerizability and operability, it is
l;referable that (d) is a complex compound which is soluble in water or a water-
soluble organic solvent. As the water-soluble organic solvent, the same solvent as
used f(;'r the synthesis of the (d) may be mentioned.

The 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 thé total mass of a monomer and
first crosslinking agent, and more preferably 0.01 ;;pm to 1.0% by mass for (d) and

" 0.005 ppm to 0.5% by mass for (d1), and most preferably, 0.02 ppm to 0.6% by mass

for (d) and 0.01 ;'ipm to 0.3% by mass for (d1).

When the amount of (d) is 0.005 ppm to 2% by mass and the amount of (d1)
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and 0.001ppmto 1.0% by mass for (dl) based on the total nass of a nononer
and first crosslinking agent, and nore preferably 0.01 n$e9¥%9y nmass
for (d) and 0.005 ppmto 0.5%by mass for (dl), and nDst pr era Q 02
ppmto 0.6% by mass for (d) and 0.01 ppmto 0.3% by mass for (dl). Wen
the amount of (d) is 0.005 ppmto 2% by mass and the anount of (dl) 19 25
Novenber 2004 is 0.001 ppmto 1% by mass, the ability as an absorbabl e
article is perfornmed, 'and productivity is good as well because the

pol ynmerization speed and t he . pol ynerization -yield are to be sufficient.

Wen t his GsQ01gpm it ¥ %olby mays, the M@wmsmablmﬂ@aus pesfoinepdd, dnds | ow, the
pol yneri zation can al so be carried out by using a water-sol uble organic

sol vent praddctidty ik aobd i wiell tleondsiertht polynenidatiyn shezdanditig or di spersing them
in the-aqueous polynerization liquid of the nononer. The water-absorbabl e

resin (g9lymbtisitirdyibld drbeo béidfiettnean be further crosslinked if necessary
by kneading the resin in-a state of a water-containing get wth the

crosslinki ng whenlthd so1ediliey of(@) Y 2k 8§deotiE palynfcRRALN HqeRNA 6w, 8k form ng
an ionic crosslinkage (such as” cal ciumchloride, magnesium. sul fate,

al um nuﬁﬂlgt etk Aldh c):smc’dlsot WEcdriike oufiey ﬁémg‘ '5'Wat&%ﬂlﬁlﬁ@%?§h%1&§cﬂ§§dt'aﬁﬁ' ng is

t hereby obtained, thus -the water-absorbable resin having high get

st rengt {y iRk Eﬁ%‘&i n be produced.
The effect ofn %?igggﬁ&d)ﬁv)entl(gﬁmeg c@%‘ ?ghgﬁer |rrpros}ﬁd&ﬂ when t he
absorb Eﬁ%:itfb l’;ﬁul&%’fﬁ{ %ﬁﬁé:ﬁ&e‘j wi th a crosslinker. (the second

crossli g agen S surtace, wherein the surface-crosslinked. resin

s Tormed by fogs ck-gbgdwa&l@?ﬂg&j Qihibed by BF pRUIOGR o raflugy 050! | nke

pol ymer- obt ai ned sequ
From  raoupisbed BatRacrn T GEndne oip in % SRS € 8RR orRRiRE RN Sizer
with the crosslinking agent (a-2) or polyvalent metal compound capable of forming |
an iomnic crosslinkage (such as calcium chloride, magnesium sulfate, aluminum -
- sulfate) or the like. Rclativcly‘ homogeneous crosslinking is thereby obtained, thus
the water-absorbable resin haviﬁg high gel strength and fewer amounts of water-_
soluble compaonents caﬁ be produced.
~ The effect of the prcse'nt iﬁvcntion can be further improved ﬁhen the
absorbable resin (A) is crosslinked with a crosslinker (the second cresslinking agent)
at its surface, wherein the surface-crosslinked resin is formed by crosslinking the
vicinity of the surface of a crosslinked polymer obtained by drying and by
subsequently pulverizing the vi;atcr-containing gel-stated polymer of the absorbable
resin produced from the above methed, and, if necessary, by adjusting the grain size
of the pulv_crizcd polymer. .
The drying method may be usual methods such as a drying method by hot
air ata témpereﬁlre o% 80 to 230°C, thin film drying method using a ﬂrum dryer
heated at 100 to 230°C, (heated) reduced pressure drying method, freeze drying

method and drying method by infrared rays.” Also, there is no limitation for the
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of the pulverized polyner. The drying nethod may be. usual iftethods such
as a drying nmethod by hot air at a ténperature of 80 to 238Q¢emuehddaz film
drying method using a drumdryer heated at 100 to 230'C, (heated) reduced
pressure drying nethod, freeze drying nethod and drying nethod by infrared
rays.' Also, there is no limtation for the 20 ' 25 Novenber 2004

pul veri zing nmet hod, and comon equi pnrent such as a hamrer type pul veri zer,

i npact type pulverizer, roll type pulverizer and jet streamtype pul verizer

may be _used: The obtained pulverized material, if necessary, are sieved to
adj ust  ipWvagizngnmettiode and beninonregeipriedes@hes sl ke Rpt piRer2ts er
pul verization is not specifically limted, and irregular pulverized form

flake fdnpacpigpe pulverider, (I &pepalverizef 4id jeOdAaH] GpedufRiFeAhdybRe | i ke can
be exenplified. For the usage in paper diapers and the like, the irregular

pul ver i asedf OTHe bbtaRtical Rl edi-8d niAORALNE ntbRWRS) 41 %ic%&k? %%jusﬁi@é %&% es wel |

with a fibrous material and that its falling"fromthe rous terial may

not be aidd. CiTRBem of e %gglfhkgg?rglgﬁcégﬁgr yﬂh&m%n&ﬁgﬁ{%%g%%bl e resin

(A) inthe particle formis con Si evi ng The mass

aver age 1n@iidd, ahe iﬂé%%ﬁ[ﬁflvéﬁzed(f@m, f[fﬁxgﬁl Odr%ﬂ%%eﬁ@é’ Qéé)r}?o(}x& 0 800 m and

further preferably o 500 m and, I'¢ch wa uf'veri zed to have

95% by RBesfifed TS i MualP : 00 to 850 m can be
used. I{gi S pr%f er.agﬁ&eﬂ{%ﬁg%cc%hgéce\gh{ﬂgiﬁpmgf ﬁa&{‘}lgg'elg%;irgtq%f’reglisgaﬁsess. The

ror . pr oo hnseAn WAL put o Mond E3ReteFRE BOTLEE ey TSy, o7

nore preferably, the nt o e pa 3% or

| ess. EH%m@%ﬁv&Yﬁtﬁgﬁmﬁé Il iaf L ATBLE {t%ta?.ﬁug% ?)glat%gffﬁ{%ﬁlgsr %igpegira_ 0 a method

by plotting™ the respective grain.size d absor babl e

resin o ri t:nm probability paper in which a horizontal axis
represe% ﬂtlcﬁgj%pégﬁltgm@%g‘di aneter and a longitudinal axis represents the

Pt Son pased 13 RS s dng S &I Nt ShsBeblo ot ) H e Fartile™ COM 21 S

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

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

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

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

conventional method, for example, a mcthod- of mfkin’g a mfxéd soiution cbntainjng

the second crosslinking agent (a-3), water and an organic solvent with (A) and

- reacting the mixture with heat can be mentioned.
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As the nmethod of surface-crosslinking the water-absorbable resin (A, the
conventional method, for exanple, a nmethod of mxing a m ¥eR,apludf e
containing the second crossli nki ng agent (a-3)., water and an organic
solvent with (A) and " reacting the mxture with heat can be nentioned. 21
25 Novenber 2004 The agent (a-3) nay be the same 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 'referable, and a 9 p polyglycidyl

et her conpouf 4pehiY(aB) iy be GRGaflcysrAliffeict %0{ady) abootNRfwewegithyame  resin
and azilidine conpound are preferable in' particular. fromthe vi ewpoi nt

that idig1inReeGRBRGR) fditn m&a%@ 06 FeiRHonRkEBa AL RLCQETBA Y | oW

tenperature e anount of used-is pre erably .001 to 7.0% by nass
based qgjd s0&Phs 2ERBDL l‘iH & al &ngraabl y 0.002
to 5. olbyglr%gg anS part¥cu %ﬁ/gfe%g?&gb@ﬂeﬁgo?,@zts&ﬁ@f gab‘i? yfnmaags When

the a 0f 0 of

surf a@“?&iélﬁffﬁé.ﬁ%fg&iﬁ% éaﬂg%he%f b RS SoligliPId oldf SRR )
absorp und a Io d | ent e ot her
hand, &flenaﬁﬁgga%n %%qoufla 39{?2 gtllsésm? mcu&;/olﬁb ﬁﬁs‘élcgimfnég%q t he degree
of surface-cros | |s not .excessive unt of the

wat er / ﬁﬁé’o%anrcéjf@ ﬁﬂﬁﬁ Coerpsslye, c?chN@r El’hf‘)% Ei‘@tt‘mhsed when t he
surface-crossgliakin ndu ted S to '10% based on the nass
of the vvaterslii'ﬁ %’g‘ﬁpg(arg N’rcﬁ E’D&ég{ Jéég’r%ws%bﬁsﬁgf% behen the
anount of water used.i ])% or re t he perneation a~-3) to the inside
of par 912} &Eouat affa-1g a‘lﬁ‘l“’éc P‘@gqfﬁblé’ﬁ?)oqustot%(}%@k@fi% apédnt, and
the i nmprovepgent effect of the. absorptlon anount under a | oad, %ﬁ;rtlcul arly,

the abadBisHabhrigfiesably 0.0Qkt0 40 %émgaa%adw%thee@mmt@f (80) s isto be,

good. On the
0. 001% by mass or more, the degree of surface-crosslinking is adequate, and the

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

| The amount of water used when the surface—crossimkmg 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
abslorption amount under a heavy load (for example, 60 g/cm?) is to be good. On the
other hand, when the ambunt of water ﬁscd is 10% or less, the pcrr—ne':ation of (a-3) to
the inside of (A) is not excessive, the improvement of the absorption amoant uﬁder a
load is confirmed, and the problem of a great decrease in the water/biood reteu’ti.on‘ |

amount does.not occur.

In the present invention, as the kind of the organic solvent used in
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ot her hand, when the anmpbunt of water used is 10%or |ess, the perneation of
(a-3) to the inside of (A) is not excessive, the inprovesgRhyddoet B4
absorption anount under a l|oad is confirmed, and the problemof a great
decrease in the water/blood, retention anount does not occur, In the
prsent invention, as the kind of the organic solvent used in 22 25 Novenber
2004 conbi nation with water, a conventionally known hydrophilic. solvent
can be used, and it can be suitably selected with the considerationof the
degree of perneation of (a-3) to the inside of (A and of the reactivity
of (a- 3)coarhindtiva Witk evateEhe ciywv@ntollly imowar Igairophilis ebivent candbenglelie of "bei ng
di ssolved in water, such as nethanol and diethylene glycol, are

pr ef er alahd it Gdietsesinblestl atathyith the ¢HRRRICAIRADE tBE dy08 oﬂ@érﬁ:caa_tm bem may be
used in conbination. The amount of the solvent used can be variously

changed (@legwﬂmﬂsiqe o‘f%&) akd BCthe reddAQity OF YALD) and BidllikeS PRIRAARIHIE to 10%

based on the nmass of ( Further, the ratio of the solvent "to- water can

be al s0 oghii 5INERY c& 8€bciad disketved fif \?fﬂt@ﬁlsﬁc@ ane&Hﬁuﬁpa%h% ased on mass

and nore preferably to 70% A m xed solution contalntng (a-3), water and

a sol verfieth§lead g8tol, Qu@anﬁtf%r%]%.e d-pbdebofRals ﬂ%y ga t?lggﬂll_ﬁaﬁé,%"’% SOV

met hod, and a reaction eat 1's carrie e reaction tenperature

i's pref gfailny Bcou%ﬁ%godnﬁﬂﬂmﬁ?ﬁe- .- preferably-100 to 160" C.- The -reaction
time can be changed depending on the. reaction tenperature, but is

preferbly 3 acShuah o AR ENSERRLY b By Balhalh SEp S
or (o S RSO ISLIHRIHIRER  YoR g G T MUt Cll e o
o PTG b OB PR Y A
to 80% baspd on mass and more preferably 30 to 70%.
A mi%ed solution containing (a-3), water and a solvent is ad&cd to and |
mixed with (a2) by a conventionally known method, and a reac'ti-on with heat is
carried out. The reaction temperature is prcfcfablf 80 fo 200°C-a11d more.
preferably 100 to 160°C, ‘The reaction time; can be changed depending on the
reaction temperature, but is preferably 3 to 60 }ﬂiﬂuteS and more preferably 5 to 40
minutes. |
_ The particulate water-absorbable resin (A) obtained by SMface-crosélinking
like this can be further additionally surface-crosslinked by tﬁe same kind of (a-3) or
the different kind of (a-3).
The thus obtained particulate water-absorbable resin (A) is sieved and the
grain size is adjusted if necessary. - The mass averﬁge particle diameter of (A)
obtained is hardly changed compared to that before surface—crosslinking, and
preferably 100 to 800 pwm and fgrthcf 'preferably 200 to 500 pm. - The resin which

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

pm can be used. It is preferable that the content of fine particles is lt_:s;s. The
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obtained is hardly changed conpared to that before surface-crosslinking,
and preferably 100 to 800 um and further preferably 200 txgp\a0Q,sLmbgohhe
resin which was pulverized to have 95% by mass or nore particles wthin a
range of 100 to 850 [tmcan be used. It is preferable-that the content of
fine particles is less. The 23 25 Novenber 2004 content of particles of 100
mor less is preferably 3% or |ess, and nore preferably the cantent of
particles of 150 mor less is 3%or |ess. These surface-crosslinked-type
crosslinked copolymer is preferable because' its absorption performance is

Super i oL, o?phﬁfi %?ﬁo@i]{:ﬂ% 1§ ?éeﬁﬂggcgaﬁggr%ﬁéfﬁsy 48 mord ﬂg?ﬁt bel?”d because

its gel streng I nCr ease e av e di ane
wat er - i r i s icles (B) having an average
particl @gg#g%foeﬁg%ﬁ%g%lé@ﬂﬁwr&%es S I@%‘?ﬁ%&é present invention is
preferably 3 4,0 40 _more. preferably,.5 to 35,nm and S referably 10
Do 30 nm - vhse o R @Ragirksd it drosstimasrapntib g buctefe Boque te
di ffusi.on . and .. absorption speed.of a hiqyid to the insi e'oE-the resinin
the obt'S tREPRLPORasEmapee 5 saperirpof guly imgae pormal pressirg b @lsp nder e
diffusior and bsor pt,ion sgged of aliquid to the inside of the resinin
t he obt3%Ed? g<d sieagthynereasehe average particle dianeter can be
nmeasured by usual nethods such as, for exanple, calculation froma value
obt ai ned fronfihvemep nastiele diamefer ethe satastingiulde nguparous sphetisd. The
particle (B) is a nonporous spherical npnoparticle. Wth a porous
parti clreonepistieles (Bihaningamnl avgregs particls diveeter ok tndQ nboeseddnthter, its form
is spherical. Formother than spherical formsuch as, for exanple, hollow
form Ryovenyinvegtion ipprefdralilynto Armonatceutefenatly Srto §oamulaad eabst or m
generates a problem in terms of handling. That said (B) has -spherical form
can be mriesygdy 10yto 30bwer vi ng the particles in a dispersed state by neans
of, for exanple, the transm ssion electron mcroscope (for exanple,
H 7100FA t ypeWhenthd acrageqohrtigle diameter is less than 1 nm, the diffusion and
absorption speed of a liquid to the inside of the resin in the obtained absorbeat is bad.
Further, when it exceeds 50 nm, the diffusion and 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 ﬁs, 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
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 mzig. It
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Hitachi, Ltd.) under the condition of accelerating voltage of 100 KV.
Further, there is a preferable specific surface area for e

vi ewpoi nt of the inprovenment of the diffusion and absorptziégkvir%b%g%(?dland
that is 50 to.400 ne/g.. It 24 25 Novenber 2004 is nore preferably 75 to
350 n2/g and particularly preferably 100 to 300 nz/g. The specific surface
area can be neasured by the BET nethod, a Blaine nmethod and the like. -Wth
regard to the spherical form the roundness can be grasped, for exanple,
by conparing the specific surface area nmeasured-by the BET nmethod wth a
val ue of isheorspeefiefably 2hitd 3@mipaad pattiulatygsteferably 400av 808ge/particl e

di anet er neasured by a nethod other than the BET nethod with the assunption

that the Pig specific sufar® amaaahibe neasidied bynke BETomsthol 28 Bldnemefhod cal cul at ed
fromthe average particle dianeter of "the particles of the invention in

the presefid @ppikeCatWitilreghid &l (RS SpHefichNPIEMS Yo@einesd bth B pialeBHSLI f i C
surface-area. (ii) according to the BET nethod. It is preferable that the

val ue of diangils, BYQuhabR¥hé Shcatfofirtae b HAURAYy theBRT mamsEgat i on of

nonoparticles is equal to being in the porous state since space is created
anong t hewARARURA GthPhddifd fitfack RRtalaRitated RBpPYEEAYSPRAtiC €  © di aneter

W Il increase and the specific surface "area wll decrease. Accordingly,

t he prestﬁﬁﬁl%tdi”n%gﬁfeh%?a%&fﬁ%&@tﬁe?ﬁlamﬁt?ﬁ@f[f&l%ﬁ%ﬁ Wil HEs¥ah 'i@cl es) and

the. aggregated particles (secondary particles) can be contr ed with the

average Pgkf ihe! rt?éifl%gﬁo;%gﬁlépe‘fhé ﬁﬁefcg%{{%@gdgc %{le‘?ﬁi) fﬂléﬁﬁfgﬂrﬁ r' e é_)

particles of Ae€ér osi Ica m . ppon rosiT
ey A RSLS U Sl BAE PRSRIRTY
e, " SEARERA L e AP L BB Rt S b L 0
he pr oadipiBl o ¥ pbetbiabfi R B8 X R TR OFEY ERFRG AT fe e "
primary s - g
Aggregation of monoparticles is equal to being in the porous state since
space is created among the aggregatéd particles, therefofe, the avérage particle
) :diameter will increase and the specific surfa(;e'arca will decrease. Accordingly, the

presence proportion between the monoparticles (primary particles) and the

aggregated particles (secondary particles) can be controlled with the average _'particle

diameter and specific surface area. Although the primary particles of Aerosil 200

(silica manufactured by Nippon Aerosil Co., Ltd.) is 60 nm (l)r less, they are

aggregated and not dispersed to be primary Apat‘ticles even if they are dispersed or

solubulized in water, therefore tﬁe average particle diameter is usually 100 nm or

Ihore, s0 it is not used in the present application. it is considered that this may be

presumably because the primary particles having been aggregated in the drying step

in the production of ic particles are ‘har'dly ret-uiued to t_heir'original primary

particles even if 'th.cy are dispersed in water. I_t is important not to dry the primary

particles before use.
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particles even if they are dispersed in water. It is inportant not to dry
the primary particles before use. 25 25 Novenber 2004 Theslkiosnhsd 28dae
material of (B) is not specifically limted as long as its average
particle dianeter is 1 to 50 nmand as long as it is water-insoluble and
nonporous, and” the material may bé either organic or inorganic. As the
exanpl e of organi c nonporous spherical nonoparticles, for exanple, (i)
or gani ¢ nonporous spherical nonoparticles consisting only of the carbon
atom pol yet hyl ene ol ypropyl ene, pol ystyrene, poly-p-xylylene,

pol ybut adi ene ﬁ&lﬂqﬂpthpm@@f?%’lioflﬂblﬁgmﬁﬁpcmwb'rm&teéphbnigcmlitsrmnopart icles
consisting of the carbon atom and oxygen atom a polyacryl ate,

pol ynet REERGE Badiclepbinmetenid 1 b amaandps|lyng ayit iewhter-insalidde angl astic

pol yester, polycarbonate, pal yphenylene oxide, polyepoxy, polyacetal,

cel | ul oBenpRIpYs; anil vke mattriahmay bk ejthex odgajicar gworganioonpor ous spheri cal
monoparticles containing the nitrogen atom a polyacrylonitrile,

pol yari de, t hésitinpeesnple o otganicaidnposousrghérival kida@particles, fich&amplgyani
nonpor ous spherical nonoparticles; polyvinyl chloride, polyvinylidene

chl ori d€) oggahiasrpossistphpatay sinbpaticRREohtisting Jﬁ;ﬂ%y GFHe BarBBh ¥ifHas; Obt ai ned
|

by copol ynerizing 2 or nore nonomers which constifute these resins can be

ment i Onﬁyem?MeWW?gF%, [%(ﬂyﬂfﬂ%ilg,r Py -xﬁ?fch@,eﬂolyl%#}g%ig?é tﬁh&\ s are

required to have a ne enhper ature” equal to “or an a
t enper alikg,e for drying to prevent the organic nonporous spherical
particles fromnelting .when the water- containing gel is dried. Wth

respect {ii)%rgﬂﬂc BahFa16Es %\%Heﬁcﬁlhﬁo&f rided ﬁfeﬁﬁ'ﬁﬁk 'BF the ce&gﬁl g{%lgi 'a]irf(g usual I y

tenperat ure of the organi c. nonporous sphericar nonopar

ronopar TR Ba ¥ BE RS, ol Mol o M RS LRy Gani ¢
mat er i AprmSfdstCpo1GERMPhElycarBoRitl, 15;0991}1%)1(13{%%& oxide, polyepoxy, polyacetal,
cellulose derivative and the like , '
-(iii) organic nénporous spherical monoparticles containing the nifrogen atom, a
polyacrylonitrile, poijramide, thermoplastic polyuret[:;ané and the like,
_(iv) other organic nonporous spherical monopatticles; polyvinyl chioridé,
_polyvinylidene .chloride, a fluororesin, polysulfone and the like, and a polymer
obtained by copolymerizing 2 or more monomers which coﬁstitute these resins can
be mentioned. -The example (i) is preferable, Further, the particles are required to
have a melting temperature equal to or higher than a temperature for drying to
prevent the organic nonporous spherical particles from melting when the water-
containing gel is dried. With respect to the balance with the drying temperature,
the melting temperature of the organic:nonporous sphérical monopat;’ticles is usually
130°C or more and pfcferably-150°C or more.
The inorganic nonporous spherical monoparticies may bé natural i_norgénic
materials or synthetic inorganic materials, and for example,-a silicon oxide,

“aluminum oxide, iron oxide, titaniim oxide, magnesium oxide and zirconium oxide
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al um num oxi de, iron oxide, titanium oxide, magnesium oxide and zirconium
oxi de 26 25 November 2004 can be nentioned. Further, thesgsBeRe3458d I N
conbination of 2 or nore of them or 2 or nore of themnmay forma
conposite. Anobng these, inorganic nonporous spherical nonoparticles are
preferable, a silicon oxide is further preferable, and anorphous silicon
oxide is preferable in -particular. Wien (B) is used as a water dispersion
liquid or water-solublizing liquid having the (B) concentration of 10% by
mass, the %H is not specifically Iimted, but is usually 2 to 11, and

pr ef er atSpy be mentioged.0 Fythor: thesemaypoivsed inheomiidytiomof 221 store ef oty as t he
primary particles and the secondary ‘aggregate does not generate at the pH.
The anp®iZ asimene®f thsmp orayforms phemimsiteronoparti cl es (B) against the water-
absorbable resin (A) is preferably 0.01to 5.0% by mass, further preferably
0.02 to 3. 0% syommpthsse, amutgmer thoopdmns yplpriehbmahbyarficRd atopRfadblbya Mass.
When the anbunt of (B) added is 0.01% by nmass or nore, the effect of

i npr ovesivonioxids i fusharprefiechbidy sad pimophapetidcdmotiiie s pefeigblefint he resin is
observed. When it is 5.0% by mass or |less, the inprovenent in diffusion
and absepapidubn. speed is attained, and at the sane tine, the nechanical
strength of the obtained absorbent particles is strong. Further, the
absorption madvidn @tis asedads 4 Weted BispbRash BQHA0R Slts-soliiAPHGhE Of

wat er/ bllood retention, and the absorption anount when pressed are not

| ower edhaving the(R) @dnecﬁtﬁ)tidn&)frmom¥\fﬁésb, thépH {sBbt §pecifiGIGOMALAdRE at any

step in the -manufacture process of (A) fromthe polynerization step to

bef ore &nebuafly ertotthCandiptdisblyf 25 W10 TréBhd %ie%mwﬂ&m%giy. Qfe drying, it

maybe added to a poiymarlzatlon liquid to forma m xt

pol ymer @Bl fnthe pﬁr_;?e{@jé ?Qrtﬂé& Q& @bcghgggg%g?%;geﬁ&o& 03_ ﬁ%r‘%}li‘éeé td A 1N the

wat er - cont ai ni ng ge ate, or nmay. e po

pH. E
The amount of the nonporous spherical monopatticles (B) against the “;at;ar-
absorbable resin (A) is preférab'ly 0.01 tb 5.0% by niass, further preferably 0.02 to
3.0% by mass, a_nci particularly preferably 0.04 to 2.5% vby mass. When -the amount
.- of (B) added is 0.01% by mass or more, the effect of improvement in diffusion and
absorption speed to the inside of the resin is observed. When it is 5.0% by mass or
less, the improvement in diffusion and absorption speed is attained, and at the same
time, the mechanical strength of the obtained absorb.cnt particles is strong. Furthér,
the absorption magnification of the obtained absorbents, the amount-s of water/blood
retention, and the absorption amount.when pressed are not lowered.
The particle (B) is mixed with (A). (B) may be compounded at any step in
the manufacture process of (A) from the polymcrizétién step to before and after the
drying. |
(i) When (B) is compmiﬁded before drying, it may-be added to a polymerization
liquid to form a mixture by polymerization, in which mixture (B) is compounded lﬂ a

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

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

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

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

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

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

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

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

(ii) may be use I nat

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

not aggregate I's pr I spersion liquid

o 12 ol Lo ARGk By pdFRSmARL AR il af 2 © oubotanee
| ar | f d B h
e SRR P, B2 Ly et e berause 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
'ciist separately as a simple mixture of both. | In this case, there are effects which

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

obt ai ned by aqueous sol ution polynerization etween a wate

ronomer geidled, Ak Byl SELS MG oA BERher O iy ABIARHaRn o T9 L1

vvater-s(?l | Zi ng state- substance o ry powdery particles of

(8) ,2n0 oRfaheRRFCERAPE 1S B RIS hndhiBrd hrERFRYS @459 bfiddlseat can be

| The dispersing medium is preferably water, but if necessary, a water-soluble solvent
(alcohols such as methanol, ethanol and the like, ketoneé sucﬁ as acetone and the like, |
esters such as ethyl acetate and the like) by 70% by mass or less based on water may
be l;SGd in combination. As the mixing method, a method of mixing the wa;‘,'cr-—
solublizing state substance of (B) with the dry powdery particles of (A), or a method
of adding the water-solublizing state substancé of (B) to polymerized (A) before |
dryi;lg-followqd by mixing and then drying with heat may be mentit:;ned, but the
former is preferable.  When the mixing is carried out using the second crosslinking
agent, 2 method of simultaneously mixing the dry powderjr patticles of (A), the.
water—salublizing state substance of (B) and the secbnd crosslinking agént followed
by drying with heat wherein (A) is obtained by aqueous solution polymerization
between a wat_er.-solublt;, monomer and the _first'crosslinking agent, or a method of

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

((A) and the second crosslinking agent are mixed and dried with heat can be
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mentioned, but the latter is preferable. Further, the water content in a

m xture of the water-containing gel of (A) and (B) nmentioged,dibel Agqabove
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 ffusion and absorption speed of the absorbents cobtained is good, Wen
10-fold or less, it is econom cal because the drying tinme is short. As the
m xi ng equi.pnment for conpoundi ng and honpbgeneously mxing (B) wth (A in
a wat er meativacd)ibog tigdhtterde preerablenal | y known equi pnent can be used. As the
exanpl e of the specific equi pnent, a double armtype kneader, internal

m xer  ( BanbuRrtfkeS Bic)watedntilt §R R ity BEthEWeér-cHRARInpPEP DI QAT , SCrew
type extruder, screw type kneader and a mincing machine€ and the |ike can

be ment e mzﬂﬁoneaqﬁiawéﬁdveanaﬁo@{iglstﬁo@k%wﬁ&ﬁg 1%1&&%@@ pment can al so

be used. The drying tenperature of e water-contalining gel state m xture

Lo Wi chrortBhina% POSOABILEK 6, UsHRLIGO o PP 20GmRiERS- Al Yy 100 10 200G

and in partic r, pre _ rying tenperature of
60C or hb Tood ' : ryi [ | hort, and when
t he terrpmtg{rg’tﬂl}ér" gn%fér%%%&&?gs{g@geéﬁ%éﬂéﬁg&({%‘?eﬁe utélreﬁﬁﬂe&f e%drrpos_i tion of

t he resj i ke. no. n | sqQ,the abs ti f ormance
and + he AR IREatLASioHIR08t o€ Uhsorhfil oFipfiPa i Epdb coibh A0 oent
whi ch drjges. a, mxture.o B d . (A) in a water-containini el state ma
beI com"ré*rﬁ?a dltEr?éﬂ#?mhcﬁgbé%l‘m:@grqh%gk%eﬁ\éﬁ? ryer, ciml:u?regt band drye?/
(tunnel dryer), E\]/en'r.i.l at ed, bang d(r‘f%er, S outi(ﬂg stream (.nozzl.e t t) dryer,
box type hot AFFRGPYERE cAvipmepLipr spipppunding apd Bompgencondlygaixiag(Bhned. ~ The

heat souyrce.i.s not specifjcally limjfed,_ The conbjnation of a plural
nunber B’#lik(ﬁ’eég aFpRLosCRRy W&egcl:z@eaeqiwyéﬂx_ke%n sguigrest gabhe used’

As the example of the specific equipment, a double arm type kneader, internal mixer
(Banbury mixer), self cleaning type mixer, gear compounder, screw type extruder,

_ S(_>rew type kneader apd a mincing machine and the like can be mentioned. Tht'a
-combination of a plural number of the equipment can als.o be used.

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

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

source is not specifically limited. The combinafion of a plural number of these
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As an additive or an extending agent, a residual nonomer reducing agent
(for exanple, sodiumsulfite, hydrogen peroxide and the | LKR) oS4t ant,
antibiotic (for exanple, a quaternary anmoni um salt conpound,

chl or ohexi di ne conpound, netal salt-based antibiotic and the |ike),
antiseptic, aromatizer, deodorant, colorant, antioxidant, and fine filler
other than (B), and the like can be added in the m xture of - (A) and (B) of
the present invention if necessary. The addition ambunt is preferably 0.1
to 50% by mass based on (A) plus (B). These additives can be added -during
t he dryfmgroeandbesalsapseak drying of the water-containing gel state mxture.
As a surfactant, there can be nentioned is an anion activator, nonionic'.
activator, cafsamn msiditiveatren extanding apent; aaesidva tmononsrdeduingxgempl e, a
surfactant described in the specification of USP 4331447. One or 2 or nore
of t hes@omayarhple, sisbdmisslfiteijidiedenqrrodidanid te like) anifadiaat, autibetant s

I ncl ude hydrocarbon series ether carboxylic acid having the carbon nunber
of 8 to(depampidl & guitbaiaepimmoxiith bAlessmpdidl, ¥Elriteaiditd cotapsarsl to 100)

| auryl ether acetate sodium oxyethlene (polynerization degree=1 to 100)
lauryl  sietdl @aledrbepARibibEOsH d it $ike), hntisbplicOfdhabber, 885ddRantSE0IbAkE ester
salts having the carbon nunber of 8 to 24 ’[sodl um [’auryl sul fate,

oxyet hl ﬁ‘ﬁtﬁ)ﬁi@ﬁltf’ﬂﬁf HE SO ot SOheL TB), aRd HRONKd SINDH adtitl iR RA%hA4D:

oxyethl ene (pol yneri zati on degree=1 to 100) lauryl suifate

triet ha(mjﬁm(Ba,oﬂﬁasiéshﬂriﬁvéd%wﬁﬁédcg%y.ﬁnTH@ﬁ&cﬁﬁaﬁa BudCfd) coconut oil

fatty acid nondet hanol am de sul fate n, hydrocarbon series sul fonate

sal 1S haEaibly e G500 waRSSasd off (APpIRE (LS OHMMLABHREY LhRZERRSY f onat e

etc.], hydrocarbon seriés phosphate Vi ng e carbon nunber of 8 to

22 L SO0ttty Bl o BROSINGY @;erwﬁg__ ¢ ARG BELARRAE LU e pIERECSS 1O 10D)

| auryl et'he e sodi um-et , ratty aci um’|l aurate, 31

25 Novenber 2QQ4 %u?#d%{aﬁ?@gégg 8515 hgkx%gﬁ&%&msrﬁﬁ Sl deriBBL Rlnfshi@m no acid

salts [coconut .0i aurine sodium coconut oil fatty

aci d saggastdiecatl Mvgﬁ?,ca%ﬁhtoté}ié aciig;titto}[,_ A8 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 inclu&e hydrocarbon series ether carboxylic
acid hgviné the carbon number of 8 to 24 6r salts thereof [oxyethlene |
(polymeriza,tior;l degree=1 to 100) lauryl ether acetate sodium, oxyethlene
(polymerization degree=1 to 100) lauryl sulfosuocinatc disodium etc.], hydrocarbo;l
series sulfate ester salts having the carbon number of 8 to 24 [sodium lauryl sulfate,
oxyethlene (polymerization degree=1 to 100) lauryl sulfate sodium, oxyethlene
(polymerization degrce=1.-t0 100) lauryl sulfate triethanolamine, oxyethlene
{polymerization &égree=1 to 100) coc;mut oil fatty écigi nionoethanolamide sulfate

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

- .degree=1 to 100) lauryl ether phosphaté sodium etc.], fatty acid salts {sodium laurate,
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sarcosi ne triethanol am ne, N-coconut oil fatty acid acyl-L-glutamc acid
triethanol am ne, N-coconut oil fatty acid acyl-L-gl utamat e;{xedES 200

| aur oyl net hyl - P- al anine sodiumetc.], and others [sul fosuccinic acié
oxyet hl ene (polynerization degree=1 to 100) | auroyl et hanol am de di sodi um
etc.]. Exanples of the nonionic surfactants include fatty acid .series

al cohol s . (carbon nunber of 8 to 24) al kyl eneoxi de (-carbon nunber of 2 to
8) adduct (polynerization degree=1 to 100) [l auryl al cohol ethylene oxide
adduct (polynerization degree=20), ol eyl alcohol ethylene oxide adduct

( pol y mehibA8ktidtrictiafalaffme 6k.], £3Ritdd AhfRNRId @ﬂm[b@am%nctﬁﬁ%démct

(pol yneri zati on degree='35) étc.], -oxyal kyl ene (carbon nunber of 'to 8,

pol ynerigall ARttt S6&RmL ch&o pgp fm,ﬁ&f}& sit@&%iﬁe s@iﬁﬂ( CSReB TP aEidof 8 to

24) ester [nonostearic aci ol yet'hyl ene glyco pol ymeri zat1 on

degr cesaosidh et dvastoil ByraieaalEplL GRRLNFELRAL 00 degr ee=30

etc.], polyhydric ric or : ric) alcohol fatty acid
i orRuBRlandhe dicBogith oY pe A0SRt Blhoe IBARR, 20 ©
Cor bi 1 ek SedilBr 8o iR Taafgi e AR B BT B oy i) est er
o 100) FRTSIHANCD B iR tPmRtiRi el “or o- hyati ) al cohol N aher
ARG R o MR NG A T |
Cot br GoRBERaRtg PENGS A EIYIFBroadt (GroBBZ 08P @ADBHEUS st oar| ¢ aci d

nono/ dj ) . ester,. pol yoxyet hyl ene ol yneri zation degree=10) sorbitan oleic
giCi d (r@%abquagggéﬁgres%l %i%[iﬁﬂé@@%ﬂ Q@Ym@ﬁﬁbrgdﬁ%ﬁ ()pol yneri zation

degr ee%Sgy I é;ur iiC ecllci d ‘(‘ngbgois‘gib)l e};tgt%gi IEOl yq@(/et hyl Eﬂr;ﬁ (cp_ol ynerization
ggg; 2;12) .nflt gﬁi pgciggqe(e;rino?di ) ' )ex;t er, y’sbﬁ?an?ﬂqﬁyoxﬁt E\%fsﬂé@rﬁmr ! 9
‘degree=10), sperm alcohol ethylene oxide adduct (polymerization degree=35) etc.],
'-ox.:yalkylcnc (catbon number of 2 to 8, pol'ymerizatic;n degree=1 to 100) higher fatty
acid (carbon'number- of 8 to 24) ester [monostearic acid polyethylene glycol
(polymerization degree=20), distearic acid polyethylene glycol (polymerization
degrce¥30) etc.], polyhydric (Z-hydric to 10-hydric or mor-c.-hydric) alcohol fatty
acid (carﬁon _hﬁmbcr of 8 to 24) ester [mbnostcaric acid glyccrin, monostearic acid -
ethylene glycol, sorbitan laurie acid (mono/di) t_’:S‘tCI', sorbitan palfnitic acid (mono/di)
ester, sorbitan stearic acid (mono/di) ester, sorbitan cleic acid (mono/di) cstér,
.sorbitan coconut oil (mono/di) ester stc.], polyoxyalkylene (carbon number of 2 to 8,
polymerization degree=1 to 100) polyhydric (2-hydric to 10-hydric or more-hydric)
alcohol higher fatty acid (carbon number of 8 to 24) éstcr [polyoxyethylene
" (polymerization degrgc:l{))'sorbitan Iauric acid (mono/di) ester, polyoxyethylene
(polymerization degree=20) sorbitan palmitic acid (inono/di) ester, polyoxyethylene

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

(polymerization degree=10) sorbitan oleic acid (mono/di) ester, polyoxyethylene
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(pol ynerization degree=50) dioleic acid nethyl glucoside etc.], fatty acid
al kanolam de [1:1 type coconut-oil fatty acid diethanol am y e
luric acid diethanolam de etc.], polyoxyal kyl ene (carboﬂbﬁﬁﬁﬁéFQE%Mg to 8,
pol ynerization degree =1 to 100) al kyl (carbon nunber of 1 to 22)

phenyl et her ( pol yoxyet hyl ene( pol yneri zati on degree =20)noni | phenyl et her -
etc.), polyoxyal kyl ene (carbon nunber of 2 to 8, polynerization degree =
-1 to 100) al kyl (carbon nunber-of 8 to 24) am noether and al kyl (carbon
nunber of 8 to 24) dialkyl (carbon nunber of 1 to 6) am neoxide

[ aur y| dPeismspizatiomdestrere 5 dauric acid (ngan/di eater.qiolynrynthybadey | eneoxi de
adduct, pol yoxyet hyl ene pol yoxypropyl ene bl ock polyner (wei-ght average
mol ecul {PolxEicgRatien 4@6@#01@@@09%@{(@1@10@) ¢dter, pelyarpithylené t he cationic
surfactants include quaternary amonium salt type :

[ st ear y (Polymstiggticmdemberh8) olae acid (moahiin)dster sebity, pubprxiyathybdskeor i de,

di st earyl di nethyl ammoni um chl-ori de, ethyl sulfate lanolin fatty acid .

am nopr épylyeehightinmdtgryd=Pdivleimaeidcmthybgiucosidabic. I fp8 dsd ear i c.

di et hyl am noet hyl am de | actate, dilaurylan ne hydrochtoride, oleylamne

| act at e allwnolamida it 1 tjyee ¢dcdoaut dik fatyl aedd AfctianelaalaoL: ety akicfagkt ant s

I ncl ude betai ne type anphoteric - surfactants [coconut. oil fatty acid

ani dopr jpsthatiohatityleter], pobyeatyhlkyhi dedrbb@hi@ber B2tYE dioiphbitaAmnnoacet i
aci d betaine, 2-alkyl-N-carboxymet hyl --N hydroxyet hyl i m dazol i ni um bet ai ne,

| aur yl hyldgree yslitd v00)edlieyl fearbbruimpbast daegd)y| hydr oxyet hyl car boxymet hyl
bet ai ne hydr oxypropyl.phosphate -sodiumetc.], amino acid type anphoteric

sur f act phesyltRei(polywk pethyiene(pplyaivaizatids degrebR2ajaiIpRARA A0k et c. T, and

the |ike. Exanples of the antioxident include hindered phenol $eries

ant i oxi gelyioxgal&hlend§carbon pumber of 2 to 8, pol ization d =1tol :
triethyl eneg?ycol - biis- [3-(3-t-butyl - S-prreytl?glrllz-ai?ﬁygglgfyp e%y??) arué{)li onat e] ,

L6 Q%i@g@( gl%lnSl_BgriS&f% _(@zzg-aqaingaﬁw aﬂcrﬁkme@m RRERE b8 oP e Bhiid
(carbon number of 1 to 6) amingoxidc [lauryldimethylamineoxide etc.],
polydimethylsiloxane ethyleneoxide adduct, polyoxy'rethylcne polyoxypropylene
Block polymer (weight average molecular weight = 150 to 10,000) and the -like.

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

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

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

-sodjum etc.], amino acid type amphoteric surfactants [B-laurylaminopropionate
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t - butyl - 4- hydr oxyphenyl propi onat e,

3,5-di -t-butyl -4-hydroxybenzyl phosphonat e- di ethyl ester afgolehel J0b8;

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

di et hyl am nonet hyl nethacryl ate and-the 1ike, a conbination of 2 ,or nore
of them Exanples of the ultraviol et absorbing agent include benzotriazole
series wultraviolet absorbing agents such as -

2- (5- et hyl - 2- hydr oxyphenyl ) benzotri azol e, 2-

.(3,5-di -t-butyl - 2- hydroxyphenyl ) benzotri azol e,

2- (3, 5-gHditim 8.V hnd thikOxyphenyl ) - 5-chl or obenzotriazol e,

2-(3,5-di-t-anyl - 2- hydroxypehnyl ) benzotriazole and the like; triazine
series ultravg ' [ ; : Py

2 (40 6- i phery g GO SuRGRTh AL BRI phonol sorcs amtigrident spgh | .

ez OGN Rl R Ry MRS RS, 16, |, o
cert o hhaNbeb St Pha Pl R PP ST R o 201 ¢,
R s P PR A e S T
Povcer ST Exter IR st g RbrgtaBritsAG toeBoF FRBRER of m t her oof may
Branpl deefplunge SGHETA PABe s melsariebieadins e amiBRiaeo 168 1 ron |
oxi de, mnium. parared, Prussian blue and the |ike. Exanples of the organic
fibrpu§HW§H§F 8P include natural fibers.-[cellulose 34 25 Novenber 2004
i Crof i br i1, JHERPS 9 the sbraplsLebrerting asa idid Snzpiisepls 6| i ose
et R RN SN G AL TR
Aspl und net hod ground pulp etc.), chemcal pulp (sulfite pulp, soda pulp,
sul f at d3putipt-betyl-2ihydaeriyphpuyihenzotriorolns2-f3,6 plidtoutyl-2-bydiosphinydl- pul p,
r egenerﬁi:l?l%robenzotriazole, 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 -tr-iaziu~2~

“y1)-5-[(hexyl)oxy)-phenol and the like; benzophenone series ultrav‘iole;t absorbing

agents such as Z—hydroxy-4-n-dctyioxybcnzophenone and the like; oxalic acid

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

bisanilide and the like, and a co'mb'ination of 2 or more of .them. .-

.Examples of the inorganic powder include calcium carb.onatc, kaolin, talc,

mica, bentonite, 'clz.ty, sericite, asbestos, glass fiber, carbon fiber, glass powder, glass

ba;loon, sand bar baloon, coal powder, metal powder, ceramic powdér, silica, zeolite,

slate powder and the like, The form t-hereof may be arbitrary and an average |

particle size is preferably 0.1 micron to I mm.
‘Examples of the 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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pulp (for exanple, materials prepared by nmechanically crushing or grinding
papers once nmade from pul ps, or regenerated wast epaper pgggogﬁ%gﬂﬂﬁg by
mechani cal ly. crushing or grindi ng wastepapers etc.) and the |1ke. The
absorbents of the present invention, when used for the sanitary goods such
as a paper diaper and napkin, is effective for inproving a dry feeling and
for reducing the | eakage,-by setting the diffusion and absorption speed to
bovi ne blood (containing 3.8%of citrie acid; hematocrit value = 20% by
volune) as 25 to 65 m/g and preferably 28 .to 60 m/g. Further, the

absor beseginfcotthn, pmelust) straw\een) amhothed] giasechbabywedly maefibiily badterikli ng has
an inproved initial absorption anount under load, and it is nore effective
when t hasHuliss etde aitificildibesetefllolosé Sics 3R¢H & HyaQdstatSetB)), Satitieaper

di aper and napkin since the dry feeling may be I nproved and al so the

| eakage fitRys boljeueablestaehdyN@c g héambral af RulPRospeed to
bovi ne bl oogﬁajé 25 %bgg%s ni/‘gyandl)g?le <[arabl y 28@% (%%ﬁm ?g,ﬁ)g%d by setting

the i ni tib@l AsleDmRIHOA 3R PP WAL Ché AR il 8 to 40 g/g
and pref e%abl y 25 to 4 rg/g. pﬁ_pFEBrj)t?ﬁer, vvi]%lﬁpggig{gr ?%O%ﬁ?/?%jl}ogi cal -

BRI i e R R e e
ohysi of o OP EARRRI miRLE o Ry b R b ARG G A pE Erntb WabaY [0 "
uper | orny HRe TRETRhICE, ¢ RPNy REREp Ak Blle RO bD S BREANP O \ovember
2004 (Wwéﬁmﬁ%%%é?ﬁ%ﬁg%amf&a”iCl es) The absorbents (C) of

the present | superior in absorption properties such
as the diffusi d.absorption speed and the absarption . anoun and
articles with %%cagg'?rgﬁ?é%sg%?%%c {rbvgpﬁgq,m&usgéﬁor%c SHUETHEQOY, -

appl Y1 g LNgs ARSAORINGS ahd nbiiin B HRUSV SRS DhpARkS: £ LlSS Snd By 2N

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

superiority or inferiority of the absorbents can be judgcd.
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As the nmethod of applying the absorbent (C) of the present invention to the
vari ous absorbabl e constructs (F), the nethod bel ow may besfNeWivep&f4f Or
the manufacture of the absorbable constructs constituted froma matrix of
(© and a fibrous material (E), for exanple; a nethod (1) by scattering
(O between layers of fibrous materials consisti-ng of pulp, heat- adherable
fibers and so on arranged in layers; (2) by mxing (C wth fibrous

materi al s consisting of pulp, heat-adherable fibers and so on; or (3) by
sandw ching (C) on denand together with fibrous nmaterials by 2 or nore
sheet s (@fbsudiable ecinstudts agd pbspebabde anizbespven fabric. As (E), fibrous

mat eri al s whi ch have been conventionally used for absorbable articles such
as, for exar’rﬁI‘I&;abs'afﬂeﬁtsqojloalﬂl@pﬂcﬁbnaﬁiﬁreﬁﬁbﬁWeﬂt&n&lyaﬁ?&ﬁ)riﬁentioned, and
raw materials (coniferous trees, broad-leaved trees, etc.), production

pr oces s@sofptivarPrépirtitd/duth a8 EHE diERSIHnGAd aBSbtios BFEET dduehBRabEGRphsAI cal pul p
(CTMP), and the like], bleaching nethods, efc. are not specifically

| m t ecamdutit! {8 arti ' | ' : hetic fibers
whi ch do not swel Iaﬁ\smh?ﬁl %ﬂ%‘?gﬁmgg%ggﬁmrg?%lr?g,%ﬁ%?ég’%%nﬁ%onbi nation
with  ippRaRY i RAbIRART, thé @ﬁi&&'aﬂ&&%ﬂ%l‘é%hﬁ&ﬂm%ﬁ@ BAhokABablcke  Des! des

t he above organic fibrous nmaterials. the exanpl’e of the synthetic
fibers,,polyol efi-n-based fibers (for exanple, 36 25 Novenber 2004

pol yet ha; glﬁ%'- based fibers;. polypropyl ene-based fibers), polyester-based

e
S T R R N

i ferably i £ 1 to 200 he t hi ck i ferably i
2” FangBuitechule s 3ok 354 Gate polsfnet oS GO MAEICHAL) PR |y | im led

so far Hiots m ?egial (E), for example; a method

(1) by scattering (C) between layers of fibrous materials consisting of puip, heat-
adherable fibers and -so 'on arraﬁged in layers;

(2) by mixing (C) with fibrous niaterials consisting of pulp, heat-a&hcrablc- fibers
-and 50 on; or -

(3) by sandwiching (C) on demand together with fibrous materials by 2 or more
sheets of wal;cr-abs'érbiug papeér or nonwoven fabric,

As (E), fibrous materials which have been oouvcntionall.y used for
absorbablé articles such as, for example, various flap pulp and cotton pulp can be
mentioned, and faﬁ materials (coniferous trees, broad-leaved trees, etc.), production
processes [chemical pulp, semi chemical pulp, chemi-thermo mechanical pulp
(CTMP), and the like], bleaching metﬂods, etc. are .not specifically limited.

Further, as the fibrous materials, if necessary, synthetic fibers which do not
swell with watél.f can be used alone, or also in combiﬁation with the above-mentioned
flap pulp and cotton pulp and the like besides the above organic fibr_ous métcrials.

As the example of the synthetic fibers, polyolefin-based fibers (for example,

36



fibrous, and web form narrow cylindrical form shredded split yarn, staple
form filament formand the |like are exenplified. The addsnNo@mRRipat of

t he absorbent  (C) of the present:invention to the absorbable constructs
(F) can be variously changed in accordance with the kind and size of the
absor babl e constructs and the ai ned absorption performance, but the anount
of (C) is preferably 30 to 95% by wei ght based on the mass of (F) and nore
.preferably, 40 to 95% by wei ght: The absorbable articles of the present
invention is preferably an absorbable article provided with said

absor bakpadyetbylene-based fitrys; palypropilcncplased fibkrs) g pestarishsad fibais (fper meabl e
back sheet, and nore preferably, an article as sanitary goods. As the

sani t ar yexgouplis polyethwoemntprephttmigtapesedditmpsy; polyalein-phlageer domplexéd dr en,
paper diaper for an adult, and the |like), napkin (sanitary napkin and the

like), (épes, pobyedidepaskd fiipaopdlgacriioalitite-baad €ibets@al thp ke frpdy Bper at i on and
the like), pet sheet (urine -absorbing sheet for pets) and the |i ke can be
ment i onedentfonedpki n and a paper diaper are preferable. EXAMPLES The

present invention is further illustrated bel ow according to Exanpl es -and 37

25 November 20m1€@g~m'anattmiu1eﬂe§xafr§pﬁe nbﬂs’tﬁ\éﬁicallg‘iinﬂ"t@'_ﬁ QAH ukiMIBERON 1S not
limted therewith. Further, the diffusion and absorption speed, the,

initial [elghiPpicbtaBIFaHAlrahffer 1 {P200 muf ARL ﬁ@%ﬂﬁﬁﬁ%s@@s gropeabyunder | oad and

the water retention. anmount of the obtained absorbents were neasured by

met hods rdeseef $.24o h6h avhicker £1sH Md Mape 1 ﬁ&@h&&h@ﬁl ¢ gn%%édgiﬁfﬁﬂ Wi §ss

otherwi se specifically defined.. [Measurenment metho sion and

50 mooh B° S SR Lt QyERAREPR, SUHECP LGB RITIRED, Ce Shown
in Fl G ¥ibpetd REAEnAMMELEYR exthpfifiecamurther, it is to be
The addition. amount of the ab‘sorbe‘nt (C) of the present invention to the
absorbable constructs (F) can be variously changed m accordance with the kind and
" size of the absorbable constructs and the aimed absorption pErformancc, but the
amount of (C) is p’referablyl_SO to 95% by weight based 611 the mass of (F) ;cmd more
preferably, 40 to 95% bj weight. |
The absorbable articles of the preséut-invention is preferably an absorbable
article provided with said absorbable constructs (F), a liquid-permeable sheet and an
air-permeable back sheet, and more preferably, an article as 'sanitary goods. As the
sanitary goods, for example, a paper diaper (paper diaper for children, paper diaper
for an adult, and the like), napkin (sanitary na;-)_kin and the like), paper towel, pad
(pad for incbntinence, under pad for operation and the l_ike), pet sheet (urine
absorbing sheet for pets) and the like can be mentioned. A napkin and a paper

diaper are preferable.

EXAMPLES

The present invention is further iltustrated below according to Examples and
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confirmed that the- arrangenment of the narrow duct 5 which is the inlet of
air and that of the-upper surface of the flat plate 6 ares;RgidngRPicds. The
cock | at the |owest portion, of a burette and the cock 2. at a side hole
are closed, and bovine blood (containing 3.8%of citric acid;.the

hemat ocrit value = 20% -by volume: manufactured by Towa Pure Chem cal s
Co.) is. charged in the burette 4 fromthe top of the burette. Then, the
uppernost portion of the burette is closed wth the. rubber stop per 3,
and the graduation showi ng the vol une of bovine blood in the burette is

%?3% ot SOByRRPE ERBOF, KR! U8 prb e LR R A e : s
oI ORGE it AR PuBk o135 TR o B g sfles e, S2Pl @ ©

is placed on | he absorp SORE e Re aced, ’'therefore
t he me I . starts fromthi oint of time, and t appunt. absor bed

i ter - AR Rbor hONE noifeLal gl s8N Rler i Atk e PO o ot t . The
10-fol d,val,ue, of the decreased, vol une., of ovine bl.ood in the burette by
2bsor priRSATER e PRSI 09 rettbp AT bN. GFreiSndr: o HeBrts Bn armont
[ Measurenent thod of .the injitial absorption anobunt under |oad and the.
Asor pt i hmassynless nthogisesperitisalby defigadat | 0.10 g of the sanple of an
absorbent adjusted to a grain size of 30 to 60 nesh.by a JIS standard

si eve i@%&Wtwqd&ﬁgiﬁasmaada‘wormwwedb| astic tube (30 mm in
inner diameter, 60 nmmin height) at which a 250-nmesh nyl on net was

attached to thi0 Bof s absosbentiaghistaddoiargrainsizaetdo  chrmesh byfa H§ mmu i s
mounted on  the absorbent, and thereby a |oad of 20 g/cn2 is' applied. The
pl ast i cstandlaed gieve isiptepaged Ava sdmplebent .is quietly placed at the center of a
Petri dish (12 cm- in dianmeter) containing 60 mM of the bovine-blood, with
t he nyl on netThei dryideashong in ddGrlvisrpdacedioa arsel stdnd. heFabiswy bésito barcr eased by
absorbing the bovine blood is neasured after 10 minutes and 60 m nutes.

- The 1Condirmed Hiatgheodrratgemientofths edrrow duct 5 which is the inlet of air and that

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

The cock 1 at thc'iowest portion of a burette and the cock 2 at a side hole are
closed, and bqvine blood (containing 3.8% of citric aéid; the hematocrit value = 20%
by volgme: manufactured By Towa Pure Chemicals Co.) is charged in the burette 4
from the top of the burette. Then, the uppermost portion of the burette is closed
with the rubﬁcr stopper 3, and the graduation showing the volume of bovine blood in
the burette is read before opening the cock 1 at the lowest portior; and the cock 2 at ‘
the s-idc'-hole. The plain cloth nylon mesh 7 (5 cm x 5 cm) of 63 um opening is laid
on the flat plate 6 v.vhich has a 3mm pore, and 0.10 g of the sample 8 is placed on it.
The absorption starts once the sample is placed, therefore the measurement starts
from this point of time, and the a.mouu-t absorbed after 2 minutes is measured by
reading the graduation of the burette. The 10-fold value of the decreased volume of
bovine blood in the bure’tté by ébsorptiﬁn of the blood is referred to as the diffusion

absorption amount.

[Measurement method of the initial absorption amount under load and the absorption
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wei ght after 5 mnutes is referred to as the initial absorption anmount
under load to the bovine blood, and the 10-fold val ue of 55R@yd Mk ed

wei ght after 60 minutes is referred to as the absorption anmount under | oad
to the bovine blood. (Measurenent nethod of blood retention anount] 1.00 g
of the sanple of an absorbent adjusted to a grain size of 30 to 60 nesh by
a JM5 standard sieve .is charged in a tea bag (20 cmin length, 10 cmin
wi dt h) made by a 250-nmesh nylon net. The tea bag is inmrersed in 500 m of
the bovine blood for 60. m nutes for absorption, then hung for 15 m nutes
to drai namedmtf, and further centrifuged for dewatering with a centrifugal
force of 150G for 90 seconds by a dewatering centrifuge. The increased

nmass i s nmeasur@doigmfahé sdpletE an bbasibektaldprtddan aag;miﬂfﬁze\/ﬁ)ﬁ‘a‘l) foegprd to the
bovi ne bl ood. Exanple 1 Into a 1L glass-reactor, 77 g of sodium acryl ate,

22.8 g ohestchbyh IS sahdardQievegs ciirgdd Md 1eé1bY e episR Ay pRblidabe3de 9 of
dei oni zed water and 0.001 g of dichlorotris(triphenyl phosphi ne)ruthenium

ver e changrdinanfer digmbRAGY Aabiinche@iht) hewBih 22 sHaMEHIRor 04w EONt ent  vas

kept at 3C while stirring-and m xing. After the dissdlved oxygen anount was

decr eas efitacBed DM HAEohE BSwRiEht hidihg %h 8icP didnRI& b I Ardd 18 nSM&ENbn 1 9 Of
a 1% aqueous sol ution of hydrogen. “peroxide, 1.2 g of a 0.2% aqueous -

sol uti onhehbasbentbhad RtdbydMad of 20 gAmBs 2HPLATUGNDIRBL YhHON Of
2, 2' -azobi sam di nopr opane “di h?droochlggérnildse Fv@ere adde? and n’19xed toinitiate

Pol yer | eadifie OSLARhUITES Ldicld pUESA SOILIGBHED of OPoARA (P o o oDt ain

wat er - contai ning gel state T - abs¢ l'e resin ) was
ol yeol BPSETShtiaf® 2L TFYRDAR bl dptn Ol B i B o o
0 P2 Aok 0, o YIPSAPEEI 5y B OB R R
Japan C%cqsh{'éét 2t 19 nlitheds M5B ERRes. - 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 thé absorption amount under foad to the b'ovine blood.
[Measurement method of blood retention amount]
1.00 g of the sample of an absorbent adjusted to a grain size of 30 to 60
fnesh by a JIS standard sieve is charged in a tea bag tZO cm in Iength, 10 cm m
width) made by a 250-mesh nylon pet.  The tea bag is imﬁ:ers'cd in 500 ml of the
bovine blood for 60 minutes for absorption, then hung for 15 minutes to drain waiter,
and further centrifuged for dewatering with a centrifugal force of 150G for 90
seconds by a dewatering centrifuge. The increased mass is measured to obtain the
blood retention amount with regard t(-) tﬁe bovine blood.
Example 1
Into a 1L glass reactor, 77 g of sodium acrylate, 22.8 g of acrj-(lic acid, 0.2 g
| of N,N’-methylénebisacrylamide, 395 g of deionized water and 0.001 g of

dichlorofris(triphenylphosphine)ruthenium were charged and the temperature of the
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col | oi dal sol ution of nonporous spherical anorphous silicon oxide were
added, the m xture was further honogeneously m xed by the,j L, Xer,
and then dried at a condition of 150C and an air flom/raggﬂ%g%ggbzﬁysec.
by a ventilated band drier - (manufactured by |noue Ki-nzoku Kogyo Co.,
Ltd.). The dried product obtained was pul verized and adjusted to a grain
size of 20 to 100 nesh to obtain the absorbent (1). The evaluation result
of performance of the absorbent (1) is shown in Table 1. Exanple 2 After
the water-containing gel. state absorbable resin (Al) obtained in Exanple

1 was g §£tz:;av' be ESrrin l}xixﬁi‘%‘internal‘ m xer, 0.1 g of ethylene
gl ycol ig?ggﬁﬁ;?pethegp&hseggaegmﬁ$he mxture was further honpgeneously
m xed by theyj 1! ' i Li1Qn 150C and an
air flowrat eAfg?[I &%%ASO s‘?é;%&yﬁ%gmé{e}‘ﬁ‘{\?’%‘%%%ﬁdrﬁ’ gpﬁ%r&(h?r%n factured by
| noue Ki pzoku 0 . Ltd. )., Th Ll ed product. obtai ned was pul veri zed
and. ad BEBRIEHRGEG, % e oblet 1.6 0% 10 AR ABtiof B RV SRS N Eh. Y Rext
g of (Bl s adde t@. to and aft.er the m.xture furt :
onoge R Tt 40 PaticArerolifioh ol aotlis sient¥s 0k o grain si ze
of 20 to 100 npesh t btain the. absorbent ., 1he eval uation. result of
per f or (AHERSDIOTTG bR Sy EE R R BRaPERaRE A ROSHREe ForestBriRB5 ar t er t he
wat er - copt gi ni.n et state absorbable resin (Al) ohtained gn SExarrple 1 was
gr ound TPEes 1 iniblats podymgrizatinn. p\Uhe palynenzing wWas eptinysddor a0l Sappunt  of
(B1) as.that in Exanple 1 was added to be m xed, and then an absorbent
havi ng hpurgtaehiais yategrontgining gdtate srtsrabsobablcresini(Aly sAfer ADhanner as
in Exanple 1. 2 g of a water/nethanol mnixed solution
(wat er /Facgionndte-aeize@f 2dork mhbrnan ivewil wixsy 0h of efeddenaigiycglci dyl et her
was added to 100g of the absorbent while stirring at high speed, and
crossl idigbeidyl ethenend 1 ofiHDEBOSIORB0HRH (pld Sor K Bbvatemdispresion liqutk
=2.5, ziverage particle diameter = 25 nm, specific surface area = 120 m¥g, solid
content 30%) (B1) manufactured by Clariant Japan Co., Ltd. which is the aqueous
colloidal solution of ﬁonporbus spherical amorphous silicon oxide were added, the
" mixture was further homogencously mixed by the internal mixer, and then dried at a
"condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilated baﬁd drier
(manufactured by Inoue Kinzoku Kogyo Co., Ltd.).
The dried pioduct obtained was pulverized and adjusted to a grain size of 20
to 100 mesh to obtain the absorbent (1). The evaluation result of performance of
the absorbent (1) is shown in Table 1.
-Exanqﬂez
After the water-containing gel state absorbable resin (Al) o;‘.)taincd in
Example 1 was ground to a size of 2 to 5 mm by‘ an internal mixer, 0.1 g of ethyicuc
glycol diglycidyl ethér was added, = The mixture was further homogeneously mixed
by the intetnal mixer, and then dried at a condition of 150°C and ap air flow rate of

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

Ltd.). The dried product obtained was pulverized and adjusted to a grain size of 20
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crosslinked type absorbent (3). The evaluation result of performance of the
absorbent (3) is shown in Table 1. Exanples 4 and 5 The 5 nNgvember 2004

surface-crosslinking type absorbents (4) and (5) were obtained in the
simlar manner as in Exanple 1, except that the additional anount of (Bl)
in Exanple 2 was changed 1g to 0.5 g or 3 g. The evaluation results of
performance of these are shown in Table 1. Exanples 6 and 7 The absorbents
(6) and (7) were obtained in a simlar manner as in Exanple 2, except that
(Bl) was rs | aced by the sanme anount of the bel ow nmentioned nonporous
sphericdP 1 Brﬂﬂﬁ@ar ﬁf‘éﬁésg eBB1)ow ag Bileditherstoangd|afte? thehixtereatasafuither r esul t's
of perfaormance of these absorbents are shown in Table 1. (B2): KLEBOSOL
30CAL 25 homogeaeoustiomiraddhy die dptermil orixes, ffuvas adjubtedl toavernaigtzddf 25tdNovenber
2004 particle-diameter = 25 um specific surface area = 200 nRJg, solid
cont ent 180 melyto obteintizcatsodenb(2)Cl Shie anbludtimeres@ie of pbiferm4da ot tid- EBOSOL
30RO (pH for 10% water dispersion |liquid =10.7, average particle dianeter
= 9 nm abperbedti () sushosoeindfabke £ 300 n2/ g, solid content of 30%

manuf actured by d arirant Japan Co., Ltd. Exanples-8 and 9 The absorbents
(8) andEBx@mplede obtained in a similar manner as in Exanple 2, except that
di chlorotris(triphenyl phosphine)rutheni umwas replaced by the same anount

of ch. | orotri Hfterithhremterlcohasdhy Be) A dbseroMie resin (A1) obtained i .
di chl orot etraki-s(tri phenyl phosphi ne) rut heni umin Exanple 2. ﬁe eval uation

e s L ovemen s sl Culny gy feldif a1
0. 25 of (B1) as that ig Example 1 was added to be mixed, and then an absorbent having a
grain size of 20 to 100 mesh was obtaiiléd in a similar manner as in Example 1. 2g
of a water/methanoll tnixed solution (water/methanol=30/70) céntaining 1% of
ethylene glycol diglycidyl ether was added to 100g of the absorbcﬁt while stirring at
high speed, and crosslinked with heat at 140°C for 30 minutes to obtain the surface-
crosslinked typé absorbent (3). The cvaIua-tion result 6f performance of the-
absorbent (3) is shown in Table 1.
Examples 4 and 5
The surface-crosslinking type absorbents (4) and (5) were obtained i'n the -
similar manner as in Example 1, except that the additional amount of (B1) in
Example 2 was changed 1gto 0.5 gor 3 g. The evaluation results of performance

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

(B2): KLEBOSOL 30CAL25 (pH for 10% water dispersion liquid = 4.0, average
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g of N, N -nethyl enebi sacryl am de, 329.3 g of deionized water and

di chl oro(tristriphenyl phosphine)rutheni umwere charged, 1s8no@mbelspby Was
added while stirring and m xing, and the tenperature of the content was
kept at 3C. After the dissolved oxygen amount was decreased to-1 ppm or

|l ess 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 solution of ascorbic acid
and 2.8 g of a 2% aqueous solution of 2,2'-azobisam di nopropane.

di hydrochl ori de were added and mxed to initiate polynerization. The

pol ymer hatioe didbeed Btd5 WA dspebificiaetabe éreab.ozmﬁﬁg%&ﬁt&in&ﬁt ae 30%()5 1

wat er - cont ai ni ng gel state absorbable resin. '

cont ai ni ng Af ter
(ABl) WaSn&kaetnd & ik :ﬁ%fn t mm by an internal -mxer, it was.
dried at % conéﬂ%?gﬁﬁgﬁng aénod’fé)'trcléai r flowrate of 2.0 msec, by a

venti | ] 4 drier..The dri roduct obtai ned was
pul ver?((zfgﬂ' ghig% a(?ﬁ%t% e%g‘%%\?gog’o‘g?tggﬁi-sgérfgnn‘g?néﬁqt%off@ﬁraﬁﬁsh to obtain
an abso . of A water/nethanol m xed sel utio ' :
(wat er/éf@ﬁgla%rﬁié%@gtﬁi7 R HRCEIHE Sy etea B8 "e?@bpe)ﬁes‘ﬂ’rc(j]‘&ﬂt“di(’élsgg‘})dyI et her
was added to 10 t he_absagrbent. while stirring at high speed,, and
crossl iﬂﬁ’é‘ﬁga%“f#)&gl 13&?]@4’5%59'3&‘130 m nutes to obtain the absorbent (10).
The evaluati.on_result of performance of the absorbent- (10) is shown in
Tabl e 1EX4RIE/BE0YY | nto a 1L glass reactor, 81.75 g of acrylic acid, 0,25
g of NN - hyl enebi sacryl am de and 341 g of deionized water were
charged, and PHeabspEhants () apd (Prweneobtainedina sipdlag mgpner asie Bggmpde stirri ng
and m xing. After the - dissolved oxygqn anount was decreased to 1 ppm or

| ess by?s exReRtihatickpratds(ésiphonytpbopphiseyretheninm wasoreplacedd s daesame sol ut i on

of hydrogen peroxide, 1.2 of a 0.2% aqueous sol ution of ascorbic acid
and 2. gugowt of chiprotaig(teiphenydphasphisw)bodipnpor . azobi sauudi nopr opane
di hydrochl ori de were added ' and
dichlorotetrakis(ttiphenylphosphine)ruthenium in Example 2. The evaluation
results of performance of these absorbents are shown in Table 1.
Example 10
Into a 1L glasg reactor, 77 g of sodium acrylate, 22.75 g of élcky'lic acid, 0.25
"g of N,N’-methylenebisacrylamide, 329.3 g of deionized water and
dichloro(tristriphenylphosphine)ruthenium were charged, 1 é,of (B1) wa§ added
while stirring and mixing, and the teniperaturc of the content was kept at 3°C.’
" After the dissolved oxygen amount was decreased to 1 ppm or less by
influxing nitrogen into the content, 1 g of a 1% aqueous solution of hydrogen
"peroxide, 1.2 g q_f a 0.2% aqueous solution of ascorbic acid and 2.8 g of 2 2%
aqueous solution of 2,2’-azobisamidin6propanc_ dihydrochloride wcl;c adﬁed and
mixed to initiate polymerization.  The polymerizing was continued for about 5
hours to obtain the water-containing gel state absorbable resinj (AB1) containing
After (AB 1) was ground to a size of 2 to 5 mm by an internal mixer, it was.

dried at a condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilatéd band

42



mxed to initiate polynerization. The polynerizing was continued for about
5 hours to obtain acid type water-containing gel state p Nmﬂ?@ﬁ]ber 64
wat er - cont ai ni ng gel state polyner was ground to a size o nm by
an internal mxer while 109.1 g of a 30% sodi um hydroxi de aqueous sol ution
was added and kneaded to obtain 72% by nol- of the car boxyl Ic acid group
neutralized water-containing gel state water-absorbable resin (A2). After
the sanme anount of (Bl) as in Exanple 1 was added to the water- containing
gel state water-absorbable resin (A2) and honogeneously m xed, the mxture
was dri eldieat Thadﬁahﬂiddhotmmiinédiﬁﬁ‘s pulderiredadnd ddjmsted ®ileavefa grath siksec. by a
ventil ated band drier. The dried product obtained was pul verized and’

adj ust eaf20 ta 100 ard3h3d obtadf aGbsbbedb Ny efbefateiiddthhfolliltedi®luticn obt ai n an
absorbent. 2 g of a water/nethanol nixed solution (wAter/nethanol=*70)

cont ai ni(wgtel/Ahahar230/20)cantaiciab 19 6f #Eyldie ghcoPdigipidyladitgaydso 1609 of the
absorbent while stirring at high speed, and cross |nked with heat at 140"C

for 30 mided RS100% ;ﬁf&héhﬂsdr@ﬁlt&hﬁl@rsﬂﬁiﬁgn:{tﬂéhs peed e EBLIRNLARyifES Ul t- Of

perfornmance of the absorbent (11) is shown in Table 1. Conparati ve. Exarrple

| After pelearMabec 16050 aﬁﬁut@gtogcﬁitmﬁi@é SsYleRl cmys ‘i"ﬁ@@%lﬁaﬁ&?téguft%lf)

obtained in Exanple | was 'ground to a size an i nt ernal

m xer, @Qerfbriflaffe cﬁ{tﬂé/h%?bexﬁl(m%slﬂiv\giﬁﬁefa@lfélet her was added, ihe mxture
was further honog* eneously m Xed by the internal m xer, and then dried at

a condi Hxamasps 11150' C and an air flowrate of 2.0 nilsec. by a ventil ated
band drier. "The, dried product obtained was pul veri zed. and adjusted to a

O atl o L1802 10300 Sir0PbRLA ORI 58 RGO Dot () e

eval uati on resul t- or’mance® o cohpar ative absorbent (a)

shown i '&e-[ﬁﬁlaﬁcb}sacgi%%eaﬁﬂdvﬁl f?)(faﬂg%[gze% 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 sqlution uf hydrogen
peroxide, 1.2 g of a 0.2% aqueous solution of ascorbic écid and 2.8 gofa .2%
aqueous solution of 2,2’1azobisumjdiu0propauc dikydrochloride were added and
uaixed to initiate polymerization. The polymerizing was continued for about 5 -
hours to obtain acid type water-containing gel state polymer. |

The water-contfaining gel staée polymer was ground 'to a size of 2 t0.5 mm
by an internal mixer while 109.1 g of a 30% sodium hydroxide aqueous solution was
added and kneaued to obtain 72% by mol of the carboxjrlic acid group neutralized
water-containing gel state water-absorbable resin (A2).

After the sa-me amount of (B1) as in Exémf)lc 1 was added to the water-
containing gel state water-absorbable resin (A2) and homogencously mixed, the
mixture was dried at a con_dition of 150°C and an air flow tate of 2_..0 m/sec. by a
ventilated band drier. |

. The dried product obtained was pulverized and adjusted to a grain size of 20
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After the water-containing gel state water-absorba~ble resin (A) obtained
in Exanple | was ground to a size of 2 to 5 nm by an int eiRghedibet8os 1t
was dried at a condition of 1507C and an air flowrate of 2.0 nisec. by a
ventilated band drier.. The dried product obtai ned was pul veri zed and
adjusted to a grain size of 20 to 100 nesh to obtain an absorbent. 2 g of
"a wat er/ nmet hanol m xed solution (water/nmethanol =30/70) containing 10% of
ethyl ene glycol diglycidyl ether was added to 1009 of the absorbent -while
stirring at high speed, and crosslinked with heat. at 140"C for 30 m nutes

t o obt at;m10hmeshitd alsteincinabsbibeled 2¥Ma®ﬁmﬁhaﬁhhﬂamﬁd@ﬂ%hﬂah (b). The
eval uation resu It -of performance of the conparative absorbent (b) is

shown i (witeyhethlanofB020) Won@iies 19200FtEABRAEBChY @ieeidilefhed waAf ter the

wat er - cont ai ni ng gel state water-absorbable resin (A) obtained in Exanple

1 was gaddedtoti®08 ofithatRbrbént While St /it Re02hnd drs&linkld Wifh of ethylene
gl ycol diglyci dyP et her arnd.nlo gcof giéii% V\%t e[%red1 snperﬁssfgohr?klgi gﬁ?ld of

AERCSI L ooy ' = - D i cly -
ROA at § 22T AGSORAILS!S oflia %?IS)%%(@%a%{%y@@%ﬁl&pl anet er

=.12nm--specific surface area = manuf act ured by

Ni ppon dncKokthe ME"%cﬁ{jﬁqgﬁsdﬁ{&ﬁ%ln% W& was further. honogeneously

m xed by the 1 nternal m xer, ried at a condition of 150C and an

air flo ec. by a ventilated band drier. The dried products
obt ai nego&@%gdt%ll%ég}pyé and adjusted to - a grain size of 20 to 100 nesh

Lo 0Ll an BRSPSl Rty LS LB RIO T SRl LR
125 20088009 Beblfo 3ELHT o i B R bl DA PSESn

i E R R L O -
4 fhe internal mixer, and then dried at a condition of 150°C and an air flow rate of 2.0 |
m/sec. by a ventilated band drier.

The dried prbducf obtained was pulverized _aﬁd adjusted to a grain.size of 20
to 100 me-sh to obtain a comparative abisorbent (a). The evahiation rc§u1t~ of
-performance of the comparative absorbent (a) is shown in Table 1.
Cémparative_Exampie 2 . |

After the water-containing gel state water-absorbable resin (A1) obtained in
Example 1 was ground to a size of 2 to 5 mm by an infernal mixef, it wasdriedata-
condition of 150°C and an air flow rate of 2.0 m/sec. by a ventilated band drier.

The dried product obtained was pulverized and adjusted to a grain size of 20 to 100
mesh to obtain an absorbent. 2 g of a watet/methanol mixed solutfon
(water/methanol=30/70) containing 10% of ethylene glycol diglycidyl ether waé
added to 100g of the absorbent while stirring at high speed, and crosslinked with
heat at 140°C for 30 minutes to obtain the surface-crosslinked typ-e cbmparé.tive J

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

(b) is shown in Table 1.
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After the water-containing gel state water-absorbable resin (Al) obtained

in Exanple | was ground to a size of 2 to 5 nmby an int al mxer, O 1g
of ethylene glycol diglycidyl ether was added, the m xt uﬁép\%ﬁnrgeﬁfqoﬁer

honobgeneously m xed by the internal mxer, and then dried at a condition
of 150C and an air flowrate of 2.0nfsec. by a ventilated band drier
(manuf actured by | noue Kinzoku Kogyo Co.., Ltd.). Then, 0.3 g of _
(conparative Bl) was added, the resulting m xture was further honbgeneously
m xed by'the internal m xer, and adjusted to a grain size of 20 to 100 to
obt ai n tGemphtiveExemple)3” The eval uation result of performance of the
absorbent (d) is shown in Table 1. 45 25 Novenber 2004 The results are
shown in Tabl eAfiter the vafterNepaeaihiniy g2t Warel-ebsbibdbié fdshi QA1) dbitdibed in

absorption Blood and absorption anmount retenti o Absorbentabsorpti on anount

under | dBghniplse@sh £idlind)dD6RE of 2 to 5 mm by an internal mixer, 0,1 g of ethylene
glycol diglycidyl ethér and 10 g of a 3% water dispersion liquid of AEROSIL200
(average particie diameter = 220 nm, primary particle dianieter =12nm, speciﬁc
surface area = 200 m%g) (comparative B1) manﬁfactured by Nippon AEROSIL K.K.
were adt-ied, the mixture was further homogencously mixed by the internal mixer,
and then dried at a condition of 150°C and an air flow rate of 2,0 m/sec. by a
Veﬁtilatcd band drier. ‘The dried _prodl-lcts obtained were pulve_,rizéd and adjusted to-
a grain size of 20 to 100 mesh to obtain an absorbent. 2 g of a water/methanol
mixed sofution (watef/mqthanol=30/70) containing 1% of ethylene glycol diglycidyl
ether was added‘to 100g of thp absorbent while stirring at high sp.eed, and -

crosslinked with heat at-140°C 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.
Comparative Example 4

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

absorbent (d) is shown in Table 1.

45



(g(g)anmount | oad Exanple 11292432. 44 Exanple 2(2)31263446 Exanpl e
3329243240 Exam | e 4(4) 30253345 Exanpl e 5532273547 ..Exanghgag%ﬁk3 23447
. Exampl e 7730263345 Exam | e 8(8)29-243342 Exanpl e 9(9) 29, - |l e
101029233240 Exanpl e 111129243240 Conparative (a)24172730 Exanpl e |
Conparative (b)22172934 Exam | e 2 Conparative (c)25203036 . Exanple 3
Conparative (d)23172836 Exanple 4 Industrial Applicability 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

The results are shown in Table 1.
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such as

nenst r ual

bl ood or feces.

absorption speed and good initial

t he i nprovenent of
obt ai ned when used as absorbents,

initial

absorption
(representing absorption speed when |oad is applied),
dry feeling and the decrease in | eaking are
sani tary goods.

wat er/ bl ood retention anount and in the absorption.anount under

for exanpl e,

t he

1) Thanks to the fast diffusion and

amount undebs hQathber 2004
advantages in

2) The
‘"l oad i s

al so superior. 47 25 Novenber 2004 3) Since they are the water-insol uble
nonporous spherical nonoparticles having an average particle dianeter of 1
to 50 nn[Tab[%eM are excellent in handli ng property of powder. Moreover,
| i ke thgpgranutatedfimn rt es—th haj-ey—generate—f+-ne—part cl es
caused by the dest ﬁk g‘ﬂﬂ Dﬁ’l‘ém&bso %‘é‘tﬁ‘ artl(F’ESQKPF‘PPtH@iﬁﬁéhan cal
shearing force or friction. dSince tha W&Pfé‘i’ﬂl ng 8M@BRE norjpeteatis |
sphericpl nonopart] cl es havi|[fPS#¥Rtig0er ag@ouphr t i c|| nderdaed erf of | t 50 nm
when they are forned into ablseeesblég)oyundsti ng wil(&/g)i br oud ametumti fl s such
as pul p} _ dly fall friomfibrous]|addgigl s J:ven if_an|(ghernal force
such as{Exampleilon i s afided. [5) UBRi ke {he i B#rovefent 3%y a dyrodatit
f oami ng| Bxpemple 2t he| det @i or 4t i on3ef pérforpgance floes Fapt odcur4ggiuring a
pr oduct | Bxangsleess becggyse rladi cabs angl suchq arefnot generqreggwen they
are dri @kgmﬂbmea{t (4,here'rore,30abso bentgz ot gniy 33HdVI o gE e cel | ent
di ffusi Qe ANl EDS OF pti- speea any [ne dbbUQrJtiUl per-fig-mange,; y tt al so
only ha\@%ﬁi 1 dnuuc watetssotupte cyppone it-s—df e—ebtai-Agd—p) The
| mpr ovet éEy;ch the—dtH L ist-o—and=ghser 3ft'rcn2~,peed can $i-g Hd by a
sinple Ra f—Aixinglnonrdorous—sphelical annnar'rl(ngg d rlr@the step
of  pol mple gthe wer-dhsorB3hle lesin?ér at lany 3 ep fir od2af t br
pol ymerfi Rie% o | af t@ drying. 2%he ube. oﬂ4the absoraabl e [art4icl ep of the
present| Hxsmple 16n |i s 1@ er dbl y 2he 23 33 20

Example 11 (11) 29, 24 | 32 40

Comparative (2) 24 17 27 30

Example 1 ' o

Comparative ®) 22 17 29 34

EBxample 2

-| Comparative (© 25 20 - 30 36

Example 3 ' ’

Comparative (d) 23 17 28 .36

Example 4

Industrial Applicability

The absorbents of the present invention exhibit effect skown below even in

a liquid fo be absorbed containing water-insoluble or hardly water-soluble matters

such as menstrual blood or feces.

1) Thanks to the fast diffusion and ﬁbsorption speed and good initial absorption

amount under load (representing absorption speed Wh_én load is applied), the

advantages in the improvement of initial dry feeling and the decrease in leaking are

obtained when used as 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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above sanitary goods. Further, it is useful not only for sanitary goods,

but also for various uses such as an urine gelling agent ZQI\IO\?BHR)%F&%Q' e
toilet, freshness preserver of greengrocery, drip absorben or such as
meat, fish and shellfish, a cooling agent, disposable body warner, gelling
agent for cells, water retention agent for such as plants and soil, dew

i nhibitor, sealant, packing materials, and artificial snow. 48 25 Novenber
2004 BRI EF DESCRI PTION OF DRAWNG FIG 1 is a draw ng. showi hg a device for
measuring the diffusion and absorption speed of the present invention. The
descri (3)iShicexthey attethe veatasinsslablei doagolak sphericdl moaGparticlds héwiek an 3. Rubber

stopper 4. Burette 5. .Narrow duct - . - 6. Flat plate hdving a pore 7.
Nyl on Imsﬁge%artio‘f@mhﬂcter of 9. toBEMiethBY eRdxtlecrdiMRaRIIRIY fropéepefir e 49 25
Novenber 2004 VWat is clained is: |. An absorbent (C) conprising a

vat er - gow@cRabMRrédtt, NikeAhe 2Rihubat¥PEifs ?aritiBI%QJ (4B} RardPy peHeRAts fhieher i cal
nonoparticle (B) having an average particle dianmeter  "of 1 to 50 nm and

oo heidodeaih oty MR, e RSy B SOTIERSILEY | 1 L0
(d2) i Rhearing force or friction. _ .

4) Since the water-insoluble nonporous spherical monoparticles having an average
particlc.diameter of 1 to 50 nm, when they are formed into absorbents by mixing
‘With fibrous materials such as pulp, they hardly fall from fibrous materials even if an
.cxtemal- force such as vibration is a-dded.

5) Unlike the jmprovement by a pyrolyti;: foamjng agent, the deterioration of
performance does not occur during a production proccﬁs because radicals and such
are not generated when they are dried wi'th heat. - Therefore, absorbents not only
.ilaving an cﬁceﬂent diffusion and absorption speed and tﬁe absorption performance,
but also only having small amount of water-soluble compo-n_ents are obtained.

6) The imprq’vémeﬁt of the diffusion and 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 préferably the
above sanitary goods. Further, it is useful not only for sanitary goods, but also for
various uses such as an urine gelling agent of a pbrtable toilef, freshness pieserver of

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

disposable body warmer, gelling agent for cells, water retention _'ageni for _s'uéh as

plants and soil, dew inhibitor, sealant, packing materials, and artificial snow.
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which the ligand is an anion or a neutral nolecule. 2. The absorbent (C
according to claim- 1, wherein said (B)is water- insolubbge B%E’%F&E’%
spherical nonoparticle in the water-solublizing state. 3. The absorbent . (O
according to claiml1, wherein the specific surface area, of said (B) s 50
to 400 M-I g 4. The absorbent (C) according to claim1l, wherein said (B) is
an -inorganic water-insol uble nonporous spherical nonoparticle, 5. The
absorbent (C) according to claim4, wherein said (B) is anorphous silicon
oxi de. 6. The absorbent (C) according to claiml1l, wherein said (A is a
vat er - JBEHHBRSCRIPIION QBDRABANG pol yneri zi ng a wat er - sol ubl e nononer
and a first crosslinking agent in an-aqueous solution. 71 The absorbent
(C) accordi ng ¥l§.Llisa drainghliveing sddvicenior alcastrénpeie diffidipn keda net al

el enent selected fromthe VH "G oup of the 4" to-6th period and EB G oup
in the Ribsprption sPedal ef the présent mventpei.i od. 8. The, absorbent (C) according
to. . claim1l1, wherein said ligand (d2) of an anion or a neutral nole
-cute is one Crhe descrptiomocmles idhas ddsgane sagbected from a group consisting
of the below nentioned (1) through (3); 50 25 Novenber 2004 (1) the anion
of an atbm®@edkect ed from hydrogen and hal ogen (2) a conpound havi ng one or
two or nore of atons selected fromnitrogen, oxygen, phosphorous and

sul fur, Z3)Ceckconj ugat ed conpound. 9. The absorbent (C) according to claim
1, wherein said netal elenment (dl) is selected fromthe VIII Goup of the
5 h perixd Ruitshes gloppér 9and (d2) of an anion or a neutral nolecule is a

hal ogen ion and/or a tertiary phosphi ne conpound. 10. The absorbent (C
accordi ngy twamwitai m 1, wherein the amount of said

5. Narrqw duct -

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

8. -Sample

9. Bovine blood

10.  Atmospheric pressure



(B) to (A is 0.01 to 5% by mass. 11. The absorbent (C) according to claim
1, wherein the average particle dianmeter of said (B) is 28NoGendfer fdpa 12.
Absorbent (C) according to claim6, wherein said (A is obtained by

pol yneri zing a water-sol ubl e nonomer and a first crosslinking agent in an
aqueous solution, and is further surface-crosslinked by a second
crosslinking agent: 13. The absorbent (C) according to claim 12, 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 tigartd
(d2) of an anion or a neutral nolecule, and said (B) is anorphous silicon
oxi de. IWhatispidiaredsSs:f or produci ng the.absorbent (C) according to claiml,.
wherein the water-solublizing state substance of the water-insoluble

nonpor ous spherigalabRBaRac) | 6B Ny] ?Wﬁ. di anet er
of 1 to 50 nmis m'axed Wi ghyﬁﬁgéyégmg%%g?%yﬁ%ﬂg salddff%ﬁse,g or the
wat er - s GhstiihbIginde pSicdk i Svi - .zed  (A)
before drying andpm' xegp%afﬁ%tEﬁﬁgﬁjﬁtlgﬁggh%hé}rﬁggﬁggggéggrt\i/)\ncq%ﬁ eeé g

t hereafter.. . A process. for producing the absaorbent (C) according to
clai m 1?§th ]'Pg,“"%fe'ﬂﬁa ‘P’gtﬁbebﬁ resingghdaingd by palymerratiendny st at e
substangt of water-insol uble nonga{ o?s spherical nonoparticle (B) having
an aver gﬁpfﬁifef"?ec?f@ AR @mastind () oF 8 mefial element (¢g agd @digand &84 i nki ng
agent are.simultaneously mxed with the dry powdery particle of said (A)
obt ai ned”erﬁé’ &Ed’gﬁn IS 20| AHONSH A3 EHYAERISAS-on bet ween the wat er-sol ubl e
nononmer and the first crosslinking, and then the mxture is dried with
heat, or wherein the dry powdery particles of said (A) and the second

crosslinking age are mx and dried with heat, and then the
vater-sol ubl i 21 n%%hsarbg%@mdmg tomfaipx], wheteln said. (Bhisawatsr-babl e
0

construct (F), osed of a matrix of the absorbent (C)
insoluble nonporous spherical monoparticle in the water-solublizing state.

3. The absorbent (C) according to claim 1, wherein the specific surface
- area of said (B) is 50 to 400 m%/g.
4. The absorbent (C) according to claim 1, wherein said (B) is an
" _inorganic watcr-i-nsolublé nonporous spherical monoparticle.
5. The absorbent (C) according to claim 4, wherein said (B) is amorphous
silicon oxide. |
6. The absorbent (C) abéordiug to claim 1, ﬁhercin said (A) is a water-
absotbable resin obtained by polymerizing a water-soluble monomer and a first

crosslinking agent in an aqueous solution.

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

consisting of the below-mentioned (1) through (3);
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~di claim1l, 12 or 13 and a fibrous material (E), wherein the
:?nc;lcj):’l?l 219 Ege absorbent (C) is 30 to 95% by wei ght based @hd&Rnrbesy Eagl e
construct (F). 17. An absorbable article (G, provided with the agsor g e
construct (F) according. to claim16, a |liquid-perneable sheet and an
ai r-perneabl e back sheet. 18. The absorbable article (G according tod
claim 17, being sanitary goods conprising a paper di aper, napki n, pad,

paper t owel ~or pet sheet: 52

(1) the anion of an atom selected from hydrogen and halogen

(2) a compound having one or two or more of atoms selected from nitrogen,
oxygeﬂ, phosphorous and sulfur,

| (3) a conjugated compound.
8. The absorbent (C) aocordmg to clalm 1, wherein said mctal clement
(d1) is selectcd from the VII Group of the 5® period and said ligand (d2) of an anion
or a neutral molécule is a halogen ion and/or a tertiary phosphine oompound._

10.  The absorbent (C) according to claim 1, wherein the amount of said
(B) to (A) is 0.01 to 5% by mass.

11. The absorbcnt (C) according .to ci;;n 1, whcrcm the average partlcle
diameter of said (B) i is 10 to 30 nm.

12.  Absorbent (C) according to claim 6, wherein said (A) is obtained by
polymerizing a water-soluble monomer and a ﬁrst crosslinking agent in an aqueous

‘solution, and is further surface-crosslinked by a secon(f crosslinking agent;

13.  The absorbent (C) according to ciaim 12, wherein said (A) is a water-
absorbable resin obtained by pol};merization in the presence of a complex compound
(d) of a metal element (d1) and the ligand (d2) of én anion or a neutral molecule, and
said (B) is amorphous silicon oxide.
| 14. A process for prodﬁciug the absc;rbcnt (C) according to claim 1,
Wheréiﬂ the water-solublizing state substance of the water-insoluble NONpOrous
spherical monoparticle (B) having an average particle diélmcter of 1 to 50 nm is
mixed with the dry powdery particle of said (A), or the wafer-so[ublizing state

- substance of (B) is added to the polymcnzed (A) before drying and mixed, and then -

.the mixture is dried Wlth heat thereafter.

~ 15. A process for producisg the absorbent ©) a@rmg to claim 12 or 13,
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- wherein the water-solublizing state substance of water-insoluble nonporods spherical
monoparticle (B) having an aVetage particle diameter of 1 to 50 nm and the sécoﬁd

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

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

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

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