1 17 May 2006 WATER ABSORBI NG AGENT, PROCESS FOR | TS PRODUCTI QN, AND
ABSORBERS AND ABSORBENT ARTI CLES MADE BY USI NG THE AGENT Tddhviax2006Fi el d
The present invention relates to a wafler absorbing agent, a process for
produci ng the sane, and absorbers and absorbent articles nmade by the water
absorbing agent. Mrre particularly, the present invention relates to a

wat er absorbing agent including a crosslinking polynmer, which is suitable
for absorbent articles, and a nethod for producing the water absorbing
agent Background Art Crossllnked mers in which a water-retention

amount | WATAE: ABSORBING AGENTH AR Eﬁ {FER HEP BRODIHETION AYDan anount  of
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concentration, and the |ike, and by a nethod of using chain transfer
agents such as thiol have been proposed (see JP3-179008A). Furthernore, a
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liquid permeali lity of. a swoll enhance
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Ther ef or e, there have been strong demands for absorbent articles that are
free fromsuch a problem and have high absorbing perfornmance regardl ess of
t he userBackegtatel Aetven under |oading). That is to say, it is an object of -
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- enhanced by, for example, a method of treating the vicinity of the surface of

polymer particles have been proposed (see Japanese Patent No. 267529,
EP618005A, etc.).

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

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

The present inventors have investigated in order to achieve the

above-mentioned object and have found that the above-mentioned problems can

be solved by taking the following points <1> to <3> into consideration:




<2> the absorption anobunt of a water absorbing agent after being soaked in
a physiol ogi cal saline under |oading of 0.9 psi for -one houk7 Mana00&3>

| i quid permeation speed of a water abgorbing agent after being soaked in a
physi ol ogi cal saline under |oading of 0.3 psi (20 g/cnR) for one hour.
SUMVARY OF THE | NVENTI ON A first aspect of the present invention provides a
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wat er - sol Libl e. viny|l nononer ( or a vinyl nono hat is
formed i TAeRECRRLER S0l ubl e vinyl nonomer (al) by hydrolysis, and an
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solution under |loading of 0.9 psj for one (Y) denotes a liquid
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havi ng exc I ng performance cannot obtained. The formula (2) is
a formula rel(abiiagtlenst xne isplected fromthe greup cordisting\vefia 2006
bis(meth)acrylamide, poly(meth)acrylate of polyol and poly(meth)allyl ether of
polyol: and
amount of (b1) is 0.001 to 5.0 mass% with respect to the total mass of the
vinyl monomer (al) and/or (a2); and

wherein the following formulae (1) and (2} are satisfied:
(Y) 2—1.14 (X) + 69.5 (D
X) = (x1)2 + 4 x (x2)2)12 (2)

wherein (x1) denotes a water-retention amount (g/g) of the water absorbing
agent after being soaked in a physiological saline solution for one hour; (x2)
denotes an absorption amount (g/g) of the water absorbing agent after being
soaked in a physiological saline solution under loading of 0.9 psi for one hour;
and (Y) denotes a liquid permeation speed (ml/min) of a physiological saline
solution after the water absorbing agent is soaked in a physiological saline
solution under loading of 0.3 psi for one hour.

The formula (1) expresses the relationship between the water-retention
amount and absorption amount under high loading of the water absorbing agent,
and the liquid permeability of the swollen gel. Unless the formula (1) is satisfied,
absorbent articles having excellent absorbing performance cannot obtained.

The formula (2) is a formula relating to (X) in the formula (1).




A second aspect of the present invention provides a water absorbing agent
conprising a crosslinked polyner including a water-sol ubl e MiMgy20¢ononer
(al) and/or a vinyl nononmer (a2) that3is formed into the water-soluble

vinyl nononer (al) by hydrolysis and an internal crosslinking agent (bl) as
an essential constituting unit; wherein (al) is at |east one selected from

the group condistimdjagiecanf thﬂ‘;&@b&ﬁtﬁh@@ﬂi&ﬂpr&&d&%%t& Asbehingn
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(c) sel euwedalkyt estet hethgrongaterated didanigoxglickeid; Co, Ni, Cu Zn, Ru, Rh, Pd,
Ag, Cd, GCs, Ir in_the anmount lmass%
- based on the ngaggis ZT&qg%éfrbc}lreosse is: %% 8&%}1%@&8@ co%s}iu%f) d}%gg?’ﬁglf
spher i caficid apdydrige vind reenqragr Ensd/lomgaraiﬂak)d\ﬁet@cg@f pmntoethyéersc ze of 1- 500 nm
and a sp@ﬁggthpatggrcgmyﬁaggld@f 20 to 400 nR/g are contained in the anmount

of 0.1to 1 sed on the s of the crosslinked polymer; and <3>
surface crossna@’ihsrf& %Std)éﬁer&ie&?t‘?ﬂﬁo%ft}ﬁg{méﬂﬁﬁ%@“ég 85| i nki ng agent

(b2), anﬁstﬂﬂ&h%@pmmildedﬁcﬁyﬁﬁémﬁhdrﬁ)at@ﬁflbdlﬁoladlﬁpﬁcklﬁﬁﬁ@thaﬂ@])&ﬁé}(Hy infrared
absor ptlrg(ﬁ){ %r ophotonetry of a carbonyl group or an ami no group derived

from an nd or an amde bond is 15 or less with respect to one
particle of t&molé:litfdsfs{bi‘l)mlsélslo%wﬁr@nnassz’cbwwbuespaeqwolthmt@ahmh% ptal single

parti cl etqle(‘qglylhﬁgﬁ&ge@(hlg\égﬁﬁgqaz)pgﬁa| cle size of 1 to 500 nm can be
cont ai ned, i n.the anpun mass % based on the mass of the

crossl i n‘@%"eﬁb%}?@ﬁt t‘&@ﬁ%{ﬁﬁ(}&@@ﬂ&@g@pﬁmﬂﬁ A Haydbaresgtisied out with a

surface crosstiznki légst agehilet{1e blenddid (& alesla@ddasd 0w AL @) sbRbtedl the
absorbar&c%’ﬁe@ g%zed i nf riiar ed absorption spectrophotonmetry of a carbonyl
r

group o FEASUR PUTRIStREPS ved from an ester bond or an amide bond is 15
or . | ess B, tCv, Na,sﬁacZn,tBupRh Pgaig, iGd, ©splr, Phendris & conkeichefah yher .

amount of 10 to 1 mass % based on the mass of the crosslinked polymer;

<2> water-insoluble spherical single particles (d) having an average
particle size of 1- 500 nm and a specific surface area of 20 to 400 m%g are
contained in the amount of 0.1to 1 mass % based on the mass of the crosslinked
polymer; and |

<3> surface crosslinking is carried out with a surface crosslinking agent
(b2), and the standard deviation (S) of the absorbance analyzed by infrared
absorption spectrophotometry of a carbonyl group or an amino group derived
from an ester bond or an amide bond is 15 or less with respect to one particle of
the crosslinked polymer.

<2> Water-insoluble spherical single particles (d) having an average
particle size of 1 to 500 nm can be contained in the amount of 0.1 to 1 mass %
based on the mass of the crosslinked polymer.

<3> Surface crosslinking may be carried out with a surface crosslinking
agent (b2), and the standard deviation (S) of the absorbance analyzed by
infrared absorption spectrophotometry of a carbonyl group or an amino group
derived from an ester bond or an amide bond is 15 or less with respect to one
particle of the crosslinked polymer.




17 May 2006 3a A third aspect of the present invention provides a nethod
for producing an absorbing agent conprising a crosslinked ¥oVgnap06
including a water-soluble vinyl nmonogger (al) and/or a vinyl nonomer (a2)
that is formed into the water- sol uble vinyl nononmer (al) by hydrolysis and
an internal crosslinking agent (bl) as an essential constituting unit,

. wherein (al) r.o |st| of an
unsat ur at ed n%ﬁtgﬁtgair% ?ﬁﬁgi’zgggﬁgﬁ‘%ﬁ tfsog{%}ogfdeg dr&i E%l} f%dl%%:l% and a
nonoal kyfn 8he@bing ageﬁ@ oamensmm etpsslinkedbpslymer induding zaz’)attvlsstdubkeast one
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of polyol; .001 to S% wi spect to the
total mass of ﬁ&qggﬁn) ?aﬁ%eﬁos%,%e %%F?teéﬁ%‘?]%?h‘f §§3U'p %Pﬁ’ﬁlitﬂ?@ glaﬁ‘ at least two
st eps ofu@ﬂ??é?uf&ﬂeﬂmnﬂgcqrbb}joriﬁra@btamunmap&e&lhcarbogﬂi:e acat endacl uded: <1> a

step of ﬂehum&léﬁhfm&fu&a%ﬁ%éaaﬁﬁ% . including at least one
condition sel i romthe grou con5|st|ng (i) to (iii i) the
pol yneri zati o b%ﬁelﬁwtaqneowge fram) the grppp C@Pﬁé‘iin@ioﬁ?ldlc r (a3)

capabl e afid aﬁhpafluaainﬁaiarmm&%dllabv)er@nleyﬂe&ﬂé}s4,f RS HyRR® nass% based

t he tot al 2 3 bl d t | t;
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60; and (iii){bihe gdeystamezeldctal fromcthiergredp euhsisting bea pr esence of a
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Au; and Relyel gawg (c2) including an anion and/or a neutral mol ecul e, <2> a

step of i Xi ngmy@hEsE (b mﬁﬂlmlem%%ém w-?ﬂh% sedt2) tth&lxﬁa fdks of'EYd Ng an
aver ageég i clle 2| é?)l)n"@dé’ \r/tii a a nm and a specific sur ace area 3b 17
May 200618Y: Bgneges ?)n Pfe crosslinked polyner; and <3> a step of
sur f ace-whessh iat Reaxg tavocstess bi theefblpetinggoliefizaEbh@tpg1:whb e3>sur f ace
crossli 'Hijqucfusdeaz-” ried out with a surface crosslinking agent (b2)
<1> a step of polymerization of a crosslinked polymer, including at
least one condition selected from the group consisting of (i) to Gii):
(i) the polymerization concentrations of (a1), (a2), other vinyl
monomer (a3) capable of co-polymerization and (b1} are 1x107¢ mass% to 20
mass% based on the total mass of (al), (a2), (a3), (b1) and a reaction solvent;
(i1} the polymerization temperature is in the range of (T+5)°C
wherein T is 0 to 60; and
(ii1) the polymerization is carried out in the presence of a complex (c)
formed of at least one metal element (c1) selected from the group consisting
of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and Aw; and a ligand (c2)
including an anion and/or a neutral molecule,
<2> a step of mixing water-insoluble spherical single particles (d)
having an average particle size of 1 nm - 500 nm and a specific surface area




to forman ester bond or an am de bond, and the standard deviation (S) of
the absorbance anal yzed by infrared absorption spectrophotiGriday 3006f- a
carbonyl - group or an am no group dergyed fromthe ester bond or the am de
bond is made to be 15 or less with respect to one particle of the
crosslinked polynmer. A fourth aspect of the present invention provides an
absor ber,Gengrioineg. v&{}@tp_{@%]% rhj t as defined above and fi brous
mat eri al s. DISCLCSU ’ %ﬁ@%ﬁ%é§§%%ﬁe lowing is an expl anation of
the first inveht?step ofsurfisesrospbnking Q)ﬁ’foémkﬂd Kotyiner by & method-inet ent i on
amount (@high soffse cmmﬁm@sg R SaeRithal élﬁfaéa%r&@hm%geggérﬂ (B2)

physi ol agical salln one ho 006 d.is peasu y the
fol | owin fc elfq{'giuorfad’r amg B‘?%@“\Mﬁ@ﬁ 13 aéﬁtdieﬁ}?t%ﬂ%{‘?ﬁf)f )> 1.00 g
of sarrplﬁsprhambanabasdlbpdnﬁaﬂedbhmpltmm sped:ﬁ@hbagnéti%@ of mcafbdn@mgt h and 10

emin W&BH %q%lﬁ)ﬁl{ﬂO r@ Lnoﬂtf tbeIaQOIbiOI' Iiled ml ]boo l(é\ﬁ(%q'o as

phyS|oIog|c I sal I ne |on for
stirrind® beTifedy, leshwi S}bﬁ;@ twage parigcle of thiy @nOSﬁln@Keda:ialmeDf f for 15

m nutes. Them fduieh hfect Bﬁ&eaﬁre‘é@ﬁ’ﬂ FilRfoR b@&ﬁéﬂeé Ah Bb&iBLE &Jﬂfﬂﬁémgepar ator
for cent |fu al g terin é_ é; 0. seconds so,as to reno

excess. SI‘Y glrapr %{7 agdskped s OYEh%n fzeusmpteriglel udi ng the tea bag
and cal culating the mater retention anount (xi) 10 fromthe foll ow ng
formul a t re of the physiological saline to be
used anméﬁgﬁgﬁﬁﬁimﬁ@@“.s 25C 2C. (0=01) -(h2)-1.00} / 1.00
wher ei n (h2) Therfollewing wmeexplandieor efthpdistriaentied. by t he same operation

as nentlonequﬁgpM%rr&ﬂ%@g?ggﬁguﬂh§ﬁy ggﬁg%%Eno(ﬂ{aééﬁﬂté%?q{|olnC|Uded-

15. The absorﬁtlon anmount under es an a n anount
.- (gl glvaserahror Bl;go?gﬁmﬁgftﬁgbmngasqakﬁdum aupshygmén@e@ﬂlusn ine écmyma)h@m cal
sal i ne under | oading of 0.9 psi for one hour, which is neasured by the
foll owi ng nethod <Method for neasuring absorption amount (x2)

underl oading> In a cylindrical plastic tube (25 mmin inside dianeter, and
35 Mmin 20 height) with a 250-nmesh nylon net affixed on the bottom surface
thereof, 0.16 g of sanples to be neasured is placed and uniformy spread,
on which a weight having an outside dianmeter of 25 mmis placed so that a
0.9 psi load is applied to the sanples to be neasured The whol e nmass (h3)
of this cylindrical plastic tube is . neasured 25 The plastic tube
containing the sanples is soaked in a petri dish (vessel having a di aneter
of 12. cm containing 60 m of a physiological saline with the nylon net
side (the side that is soaked in a physiological saline) down for one hour.




. Thereafter, t he uhole mass (h4) of t he plastlc tube S neasured and the
“absorption amount - (x2) under |oading is cal cul ated from t helFighay30#tng

- formula 30 Note here that the tenperatire of the physiological saline to

" be used and the 35 physiol ogical saline under |oading of 0.3 psi for one

hour and is. me The perneation speed of the hydrogel denotes a liquid .~

: perneatlon speed (nm¥Ym n) of a physiol.ogical saline after water absorblng

~ agent ‘is soaked ni' a . neasurenent atnosphere is 25C 2C. (x2)= {(h4) -00}

X 16 foIIoﬂpdgswe&ﬁﬁﬁdb?Wbeﬁﬁhwm@gnnﬁbwkur|nglqu|dperneat|on speed (V) of

: hydrogel > 17« MihaPRE ntbadQfing fwa?t@ﬁﬁté‘ﬁudxpaﬁ w ed-are soaked in 50 m
of physi ol ogi cal ali.ne for o?)g hour as to prepar%@g hydr ¢ f On the.
en .

. othéer hand, a fi M@.g@ﬁeqny mm

- and | engt han&ElOm@memdﬂ@pnddmnﬁatﬂm manmet(a&ﬂa;eakydﬁ:CH]Oﬂ ct:sfitl xed 5

‘verti.c Iy o c l.ng. downwar d.
Then, t élaoé‘}ent | onedgﬁb%ﬂ%ge toge?‘%e}r)q?mr@%eﬁo%hgghgﬁ%ﬁf%e“a% sali ne
Care transfg‘ ﬁ%dh?@&bﬂgwm m rcrpining sadineofffor 45 mainusesaf Thentbe tea 5. 59,
- and - I'engt hag adwholeasyslbdiact Mk m%tﬁr%ﬁmﬂﬁgmﬂssngﬁt pl aced

i'n a way i the ide is 0 d-furthernore a
wei ght {53%9(\8’? QJ@ ﬁ%}np\gqqn?%eﬁ%i@effgﬁog FRRASEIING cock at

q—)

" the |ower mass l:hmwadgageqﬂdda]duh ﬁmavmrreﬂenuomamoudtéﬂ)tl rre

C(Ti,
$r1 | tos%onﬁbmrﬁg%dgjure CNPl qui.d rre?t%h#j attﬁl.eedt‘t)ﬁ@ ’%9 @ﬁ?&n&gy i's
cal cul at e@@&@%ﬁ@?‘%@&hﬁi&e@%ﬂﬁm@&ta&o ﬂﬁ’y @m%”(}( 60 I (T1-T2)
‘Not e_here that tke:t&hpergha)-e100} tre gsed phy5| ol ogi cal saline and the

- 25C 2C l | cul d b h
oﬁfiﬁféﬂﬁﬁ&ﬁ@?ﬁé 8 0 7 Dl ok B R kB e i b o o

- are i ncl ugagniionegtabioge impthegpse | emmmeaha:enmteampdebarbmcludeiﬁ second).

- {Nﬁgﬁl g%ghf or a lyypds o‘;laeﬁﬁo KUY %Hiﬁl@?%ﬁ?ﬂ%o%g? gﬁﬁpépem

chr omat ogr@ﬁﬁ f‘%ﬁ@géﬁgal 3-8 50 1%%1‘3 by Blgi“iai ¥derne fornul ae

. .(1) and (Jpadingiob.9 pei ot enahbyr, wWhcH smissaged B tadllovig wibtld. pref erably
B L r&séfa%ﬂé?ﬁxﬁr ef‘%ei%'rﬂéet Qisfy"{ o broduce
“absorbent arti clag cliadrgalgpl &ﬁt@ttu & 5 a3 mamyn
condi go N$heigdf) with a 250-mesh nylon net afﬁxed on the bottom sul:face thereof, 0.16 g of
S samples to be measured is placed and umformly spread, on which a weight havmg
an outszde diameter of 25 mm is placed so that 2 0.9 psi load is apphed to the
samples to be measured. The Whole mass (hS) of this cylmdncal plastic tubeis
L measured. ' ‘ :
om0 280 " The plastic tube contzining the samples is soakedm a petri dish (vessel
C havmg a diameter.of 12 cm) contammg 60 ml ofa phymolog:tcal saline with the
" nylon net side (the side that is soaked in a physiological saline) down for one  hour.
" Thereafter, the Whole mass (h4) of the plastic tube is measured and the -
L absorptton amount &2) under loading is calculated from the following formula. -
30 Note here that the temperature of the phyaologmal sa]me to be used and the’
. measurement atmosphere is 25°C +2°C.
x2) = {h4). (113)}x 6
S * The permeation speed of the hydrogel denotes a hqtud permeatton speed
o (ml/mm) of a physiological saline after water absorbmg agentis soakedina .
- 35 phyﬂologlcal saline under lIoading of 0.3 pSl for one hour andls measured hy the
following method. : .
: <Method for: measxmng hqu1d penneatron speed (Y) of hydroge1>




5<(X) <100(3) Is(Y)s75(4) 47s(Y)590 (5) 1.5:5, (Y) <50(6) 505 (0 <80 (7) 2
- <(Y)-25(8) 35 The formila (1) preferably is replaced by forlmMay?28)6 nore.
- preferably formula (10), particularly npre preferably formula (11), and .
. the most preferably formula (12). 17 May 2006 5 (Y)a-1.14(X)+71.5(9)
(Y)om 1:14(X) +73.5(10) - (h)a- 1..14(X)+75. 5(11) «(Y)a-1.1400+77.5(12) The .

.. water-soluble vinyl nononer (al) is not particularly limted, and vinyl

" nononer and the |ike havi ng at Ieast one vvater sol.ubl e substltuent and an
et-hyl eni ¢ unsat ur(a2®go B 568l shIbstt uent

' | ud . | f t S
engrgug ? %falrfo&)% F?aﬁﬁu p 4%@%‘(25?) Oa(phos)phgagqugl t) "
group (-PQO(OW 2) Omthwmimhan@raﬁlmr(enﬂd)sed wpea}hmmatogrﬂllhhﬁ)ef(lﬂam%rgroup

- (- CONRa f.020GAR{, i28dNbMeH2S5 &R ﬁ%&ﬂ)ﬁmm , nmono-,
Csal 1) B ophtcl %E@%@c{@l&%&m anrlihe gockgid fio de wgg«aééia[‘myfiié"’xy'
P e B R o an
ZI kallfle rrelé?%&%%]ﬁﬁ mﬁxanpﬁ%n}awﬁﬁﬂﬁ]%“ﬁ%&quﬁf%gg&ﬁﬂﬂ?s Eﬁg %é‘{]llke) an

~alkal i ne edmethndt.a Eﬂwppe&wmblaemedag}mﬁslﬁum@bmwpiacbdmmwwm :
~ .anmoni um (W&ht@lﬁe&ﬁﬁ@ﬁ@ﬁy&%gésﬁﬂ@%ﬁ ?ﬁ!rtﬁéﬁﬁ&x%raxﬁelﬁﬁg B%Wé)?.?g :
bo ons r exanple

ot byt 105, A1 IR Bk Ittt o omet hyl | chioroethyl . and the I ike):
Y denotes a counfbe conk airthednmrpmmaﬁmE;mshmﬁmgmphambm diﬁm@ﬂ, thee counter
- anton Lne! pek n{)ipﬁlﬁém’kﬁ?o@ i exﬂg%?r%}lgg%fg’#ﬁ%ﬁéﬁ%‘% afRASRbEREG O™
" monomer (a@‘l’ﬁ quitpemneabilitigpeyd Ghmdmiin) i nyl -
. nmononers, @tﬂaﬁﬁﬂ'ﬁ@ﬁltﬁefdmmmm S, and‘ (ii1) cationic vi nyI nononer s
- and ”ﬁ"ke (V) =20 (m)) x 607/ (T1-T2)- - ~ - -
' Note hexe that the temperature of the used physwloglcal sa]me and the
measurmg atmosphere is 25°C £ 2°C. :
(T2) is a value calculated by the same operatlon as descubed abovein the
, case where no samples to be measured are indluded. That is to say, it means the
20 - period of time (T2, second) required for a liquid surface inside the tube to be from
40 m] to 20 ml when a physiological saline 50 ml is placed in a filter-enclosed: type' )
'cbromatograph tube equipped with a cock and a capacity scale. .
The formulae (1) and (2) satisfy preferably the formulae (3) and (4); more
. preferably the formulae (5) and (6); and particularly preferably the formulae (7) )
.25 - and (8). When these formulae are satisfied, it becomes easy to produce absorbent *3 :
S ‘_arttcles exerting hlgh absorbmg performance under any COIldltLODS : ' -

4,55(X)g100 S ®
S 1=®Ws<B @
30 47<(X <90 NG
15=s®x0 0 ®
50<Xs80 . . @
2sW=<2s 4@
85 Theformula (1) preferablyis replaced by forrnula (), more preferably

formula (10), parucularly more preferably formula (11), and the most preferably o
formula (12) L : : .




Note here that (i) anionic vinyl nononer may be a -salt. An exanpl e of
ani oni ¢ vinyl nononer that is salt includes, for exanple, aldhyaedaet al
salt 30 (sodiumsalt, potassiumsalt, and-the like), alkaline earth netal
salt (calciumsalt, nagnesiumsalt, and the Iike), amonium salt [anmoni um
salt, tetraal kyl (nunmber of carbon atons:1 to 8) ammoniumsalt (for
exanpl e, tetraoctyl ammonium and the like) etc.], organic am ne salt’
-{alkyl am ne having 1 to 8 carbon atons, al kanolam ne having 2 to 8 carbon
atons, polyal kyl ene (the 35 nunber of carbon atons: 1 to 8) pol yam ne (the

nunber of am no up to_10) or derivative pol yal kyl am ne [a
conpound t hat |sggfiyi&#§%yﬁﬁi% an al kyl group(?haV|ng 1 to 8 carbon atons,
or a conpound addﬁhabylatxy+eaﬁ oxi de having 2(gp. 12 17 May 2006 carbon
atonms (average n er g&ggp ﬁ nol es per one ?o group: | "to 30 noles)
etc.]} and the li % | 0 g vi nyl nononer 1) For the vinyl nononmer
havi ng %.carboxy %a 14 (§0iWp5(- c2M), carboxi@c 5 acid (salt)
containi ng a vi niihe @atPsdladlb Hihyd nﬁdho%rc(ﬁmg'ﬂlog%%uiﬁgr used
nonocar I.C

An exanpl e_t hereof | ncI gﬁ flatur atﬁ% acryl iC
aci d, net hXEPy ORI gn ?9&% BVIgEL st gpe watte ldﬁ ﬁ%bséz@pant @drma
aci d, andeth}éemcha:)atumtedgnmqt ed di carboxylic acid (e. g . mal ei ¢, aci d

fumaric acid, i | ke dm)noal kyl
(e %ﬁ%&‘r gﬁ 8?t‘?e°‘*vgterf5?°%"?%%fbsﬁt‘é%%‘to A A5l G BlgRp
di car yl’é9 ﬂM&HbﬁKE@ (e56W rdxim@mageuﬂbnmm

et hgl car bi {salt), Wiﬁﬁph@iof ealtr@bap @m(@%ﬁtmyﬁgl _{mp%fﬁtagﬁ]glgf fumaric
aci mono, of C aci co noester of itaconic

aci d, and Eﬁ*‘% R g R o5 BRoarle ol o pdnale gEPRLal 1)
group (-S aYLml 4, anony-zliy or t5-allsdivmmarae geoup (YR VDnahdgn@hﬂ;ae havi ng 2
to 30 car bHBréthOoBRRA (419 érbgflb%ﬂéﬁggig,%gg?%%x@ %@%9 i ncl udes

i phy t | f
et 0, e %J)p@?”f%é% (achgtol forboraingrosnor g agmmehiv ¢3b S e
-sul fonic a saamelistthes for kiber gaddpsl sul f oni ¢ aci d cont ai ni ng Gnet b5acryl oyl
th I - h I
o o5 Sé.ydm@?hﬁﬂ#fg@?%n&%%% xar@% a&éﬁﬁ SRR BB 1 Pl o
3- (et hy acPPEls liteivms e =fR9‘i@S§"H&é1%F1 thelike eeashmetal iyt pr opane
Isu|k f ?m C aneniple Iﬁagﬂesﬁtrﬂ)(ﬁﬂiﬁuﬂn?ﬁh@ﬂ%@hmdé%ﬁ{o%ﬂﬁﬂfw )feﬁ%ﬂhR (lﬁlﬁgﬁesand the
i ke) ppan of,_car bon 0 net h) a
sul fosucc?ag{{&g%él%&&% gb (gr ocaibopigrou W&%’r@@ﬁ%‘gﬂ@‘?gﬁe&ﬂt@&%ﬂ’%ch as
"(met b) ac rq/1t04canbpna(nms fyrestapiple, metlsfl,lethyhpmj)yw)mtﬁ, Mmrémeﬂ)gﬂ, -
" met hacr ymoroeﬁhS}I and #B& Hl:@?Yﬂenote@'&%o Larrion & an %B%
avi ng a group I ncl udi ng

"met h) al | | ve nyl “nononer
sul f oalat e)(?ﬁgﬁéplgljef Efefglg thr amon mclude, Or. zxample chlonue lon, bromine 1on,

‘methosulfate ion, sulfate ion, and the like).
- 25 An example of the water-soluble vinyl monomer (al) includes, for
' example, the following () anionic vinyl monomers, (i} nonionic vinyl monomers,
- and (iii) cationic vinyl monomers, and the like.
Note here that () anionic vinyl monomer may be a salt. Anexample of -
anionic vinyl monomer that is salt includes, for example, alkaline metal salt
30 (sodium salt, potassium salt, and the like), alkaline earth metal salt (calcium salt,
magnesium salt, and the like), ammonium salt fammonium salt, tetraalkyl
.- (number of carbon atoms: 1 to 8) ammonium salt (for example, tetraoctyl
ammonium, and the like) etc.], organic amine salt {alkyl amine having 1 to 8
. carbon atoms, alkanolamine having 2 to 8 carbon atoms, polyalkylene (the
35 number of carbon atoms: 1 to 8) polyamine (the number of amino groups: 2 o 10)
or derivative of polyalkylamine [a compound that is alkylated with an alkyl group
having 1 to 8 carbon atoms, or a compound added by alkylene oxide having 2 to 12




_Su|f|| I e- aC|d esterlflcated hydr oxyal. kyI (the nunber of carbon. atoms:-2 to
:6). ‘(netb)acrylate [for exanpl e, sulfiui c-add esteiifi cat ed7I‘Mai§rb0Q6ehyl

.30 (net h)acryl ate]; sulfixric acid esterificated poly (poI yneri zation

~ degree= 2 to 30) oxyal kyl ene (the nunber of ‘carbon atons of al kyl ene group

.is 2to 4, and the. polynerization formis si ngl e or random and/or bl ock)
‘mono (neth)acrylate [for exanple, sulfuric-acid esterificated poly

" (pol ymeri zation degree= 5 to 15) -oxypropyl ene nononet hacryl at€); and

- conpounds embasa&mmVa&@emknE@roﬂuH@&imSEs ef&ﬁéanﬁﬂé‘w {4030 and the
) (OR) CH3CH=CH- A r

~like IS useg J%%WmZOAr -R (
- (OA) HZOCI—|ZCHCHZOCC|+ CH2QOOR (15) OH OsM 17
‘May 2006 15 ()dni¢rdc wimplmompmeroned general formul ae (13) to .(15), R denotes

@ hydrogen @iPRYhedihyl i Lo G300, ol 1t
TR (A Rk A
al kyl (the mﬂbemm@tmraﬁﬁmﬁd@mmm&&ﬁoﬁé a%@%e [for

h

Shoaphar i E‘“%?toer*f%ﬁ%%‘?ié%%eﬁk% %e%@a%&?t Pl CRed pcipl e
- phosphori c nskibe u@ﬁaﬂw grylictaei Lgnbnmlemfaxﬂi,@mAncandnpl e of -a
-~ vinyl - monontadad 26, %waeayaﬁ&ﬁhéﬁk@f&tpm%nﬁ f O%ueﬂ e?ene o ene.

C.etc An e of an kyl ene, gro nc

oxyproﬁ& Xagﬁ@f)ﬁa*&rf%ﬁt)%fmg‘ﬂ{a a dearhoudic % m@pnw tyl malnate| | |

© .2-ethyl Eexwlonobp@itfmﬁamyethﬁdarﬁlhﬂmmthybfmmﬁﬂd,&éthjmhﬁnﬁl an alkklyl :
~.group-that nQ§te§ - ne cat o e Ty
.gr ouB havi r?gay o 9@%%%#&}5& %?rlgotu\l}# “" @”’é@ﬁgfﬁﬂ%n}b‘gfs%rf’kugrl ne-’

o -dtom  an af Wlﬁéaﬂfe%ﬂﬂ( Likediatey sodi um pot assium etc.); an alkaline

. earth netal ﬁ(ﬂ)ﬂmmﬁh@rlﬂﬂwﬁ&%ﬁ%ﬁ%ﬁ ﬁ% AsdIPRIERENTS

B -gi(y?rl)‘;ié mou@@ﬁ' A tg%?‘fmﬁgr bogrﬁ’%&ﬁ@ Zégaﬁﬂdfn?e?ent -

" the y  maybe Aﬂeemmple therbofdhclodes diplriticton meorhatic einiy] étlilf@iﬁﬂ atid<fod example,

vinyl sulfonic acid, (meth)a]lyl sulfonic at:1d, styrene sulfonic acid, oc-methyl
stylene sulfonic acid, and the like); allyl sulfonic acid containing (methJacryloyl
- ((meth)acryloxy propyl sulfonic acid, 2-hydroxy-3-(meth)acryloxy propyl sulfonic
20  acd,2- (meth)acryloylammo 2,2-dimethyl ethane sulfonic acid, 3- (meth)acryloxy
‘ethane sulfonic acid, 2- (meth)acrylam:tde-z methylpropane sulfonic acid and
8(meth)acrylamide-2-hydroxypropane sulfonic acid, and the like); and alkyl (the
number of carbon atoms: 3 to 18) (meth)allyl sulfosuccinate, and the like. In the
, * present invention, the terms such as “(meth)acryl...” or “(meth)a]lyl ” js intended’
25 tomean“acryl...” or “methacrylic...” for “(meth)acryl,” and “a]ly]_ ” or “metha]ly ? 4 )

- for “(meth)a]lyl” respectwely ' . ' a
@3 TFor vinyl monorer having a group mcludmg sulfonate- (salt) (—OSOZM)
sulfuric-acid estenﬁcated hydroxya]kyl (the number of carbon atoms: 2106)

: (meth)acrylate [for example sulfuric-acid esterificated hydroxyehyl '
- 30. (meth)acrylate] sulfuric-acid esterificated poly (polymerization degree 2t0.30)
 oxyalkylene (the number of carbon atoms of alkylene group is 2 to 4, and the
~ polymerization form js single or random and/ar block) mono (meth)aﬂrylate [for
éxample,; mxlﬁmc-amd esterificated poly. (polymenzatton degree: 5 to 15 -
L oxypropylene monomethacrylate] and: compounds expressed by general formulae
35 . (13), (14) or (15); and the ]Jkelsused. o




P 1

) benzense ring; and Mdenotes a hydrogen. atom alkaline netal, alkaline

earth ~metal or amonium and<n denotes an int eger from1 tHM@yZOIBS An

el 'ght - aver age nol ecul ar WEI g tm

“.agroup f

exanpl e of an al kyl. group includes: nethyg, ethyl, propyl, t-butyl;
2-et hyl hexyl, dodecanyl and pentadecanyl, etc.‘atons: 'to 6) phosphonic :
_add [for‘exanple 2-acryl oyl oxyet hyl phosphonic,acid and the like] etc.
(ii) Nonionic vinyl nmononmer (ii-1) Exanples of vinyl nononer having a
hydroxyl group (-G 1).include, for 5 exanple, nonoethylenic unsaturated
al cohol ha@h@#ﬁé{aﬂgoaﬂmfbemﬁtzmﬁ{me exanpl e, (neth)allyl alcohol
- and (neth)propenyl al cohol ; gd the like]; and no hyl eni ¢ unsat ur at ed
. carboxylic acid ester of pon haV|ng 2 to 6 valences or. nore (for
.exanpl e, al kyl ene gl ycol hawﬁbA 1@ SX0 ;hr bon atons,. glycerin, sorbitan,
: dlglycerlne pentaeryt hxitol; pol yal kyl ene. (nunmber of carbon atons: 2 te 4)-
-gl ycol : i Ie ular weight: 100 to.2000) etc.); I
-~ - nonoet Ien| fﬁ#@&? ?é?gdf&éth [for. exanpl-e, hydroxyethyl
, (neth)acrylate hydroxypro¢yl (neth)acrylate trididlyl ene glyco
(meth)acryl ate, - pol y- oxyet cﬂﬁgp@@pylene (random and/ or bl ock;
0*to 2000) nono(meth)allyl ether (a
hydr oxyl .group at an end may be etherified or esterified by an al kyl
(nethyl - ethyl 15 and butyl, etc) grogp having the nunber of car bon at ons -
of 1 t y4) or by a saturated fatty add (acetic acid and propi.onic acid,

. etc. i the nunber of carbonat of .2 to 3; and the like]. : B
-:(R-2) Exanpgéizﬁﬁﬂlﬁﬂzmg@ﬁﬁ?éﬁb@tﬁé)fgr—dniﬁ{z(CCIIMRa) for configuri ng an
am de include, for exanple, th) acryl mde N al kgl (the nunber of. :

- carbon;: 20 atoms: 1 to 8) (m H)dacryl a [\41(“ ex n% N- net hyl ‘
acryl am de, and the like],: i al kyI unber of car bon atons: .16 8)
-~ acrylami de [for exarrple N; N-d| nmet hyl acryl amde, N, Ndi-n-, or i-propyl

o't ety acr o a%hf%memggé%g S R R gn atorm: 1
3 nN-u %g?ngethxdrogmmm@n wuimg1rn51&cmrbm alshrgis, ayn!rﬁmy:nbﬂeyh (the
"N- di hydro%%t aﬁ’ftégﬁffh@ma:ﬁl am dpe gﬂﬁ l\sglg%feam%s %ﬁy qutlggf;mhavi ng :

having.'5 tatc);&ncadkﬁmemdnrme(tﬂc(m calchiny] ety); wrahghbﬁgmg @ad the

i k fy

ar oup 20 NP SIS ﬁ%ﬁ@?&ﬁt R PR MR o 6
unsat ur at dB0TRpH¥R Ogpore |A3cmii3b Qmmdilﬂ'émnteemhwheuthb@mwe(the nurber:
of carbon dafférest, tﬁegtﬁa%)be%hﬁ@m%rthmckdrttﬁénﬂﬂm&@%h&feoﬁﬁﬁ:%ﬂo@é ms: 2 to 10)-

falrrﬁ;lh)?ﬂti’l ate, di h%ﬂﬁﬁt}%ﬁé{s&@%ﬁ%numer“ E %%etaﬂ i 3 ee to 8) 'am na

, tal or ammonium; and n denotes an integer ﬁcom 1 to 50.
s 25 o An example of an alkyl group includes methyL ethyl, propyl £ buty],
T 2-ethylhexy], dodecanyl, and pentadecanyL ete. .
* - Anexample of an alkyl group that may be subst:ttuted by a fluorine atom ¢
o mcludes methyl, ethyl, t- butyl, 2-ethy1hexy], pentadecanyL tnﬂuoromethyl, and L
| : pentaﬂuoroethyl, etc. S
| 30 ~ An example of an oxya]kylene group mcludes oxyethylene, oxypropylene '
- and oxybutylene etc. : D
- (1 4) An example ofa vmyl monomer havmg aphosphono (salt) group (—PO (OM)z) S
~includes, for example, phosphonc monoester of hydroxya]]qu (the nmnher of .
..~ carbonatoms: 2 to 6) (meth)acrylate [for example, monophosphate of: hydroxyethyl o
- 35 (meth)acrylate and the like]; phosphorlc diester of hydroxyalkyl (the number of
- carbon atoms: 2 to 6) (meth)acrylate [for example, phenyl- 2~acryloylozqrethyl o
" ‘phosphate, and the like]; and (meth)acrylic acid alkyl (the number of carbon. - . .




35 'ester, norpholino alkyl (the number of carbon atons: 1 to 8) ester
etc: [for. exanple, dinethyl.aninoethyl (neth)acrylate, di eItWhy2006 ;
~ami no. (et h)acryl ate, norpholino ethyl (geth)acrylate, dinethyl anmino ethyl :
“funarate, and dimethyl , . . amno ethyl ‘mal ate, etc.]; ami no ' o
group-cont ai ning ani de of nonoet hyl eni ¢ unsat urat ed nono- or “di - carboxylic -
-acid, for exanpl e, monoal kyl (the number of carbon atons: 2 to 10).
(et h) acrylaniide, etc. [dinmethyl amino ethyl .(meth)acrylanide, diethyl
amino et hyl at()mﬁ 9 Y6} phasphaeic aeitl dfok examgld, Beackylsgloxydihyiplasyhanit agdnoner
havi ng .an agj ot her. ~than the above, vinyl pyrirdine (for exanple,
. 4-vinyl pyr| (%“)l vinyl pyridine, etc.) can be used- (ii i) Cationic vinyl
hononer (il nﬁf’E@ Iafmmrw nononer havi ng an anmoni o group ( Nl -L-Y)

- incl ude amm(iiQ)EmleéQmﬁi iﬂaﬁoﬂéilﬁavﬂfgz{fﬁﬁﬁ% P 0 rmnob
-~ or. or exanpl.e, Ammpni.o ;g e nu car bon
; atom; of e%g%% ﬁ%ﬁﬁ& I“QIS% n&f)?#ﬁ‘;lﬁog‘ S aﬁeg F‘Wba?@ PY de,
“eta} and t wgatmﬂ%] mpanﬂgalmhoﬂendfthﬁhh@]ehhﬁl en: c
_ t t
.t ﬁinﬂrnﬁere;gm@z ;g{'ﬁgl;%‘gfaﬁ%?%%“o@%? § 2&%"?@5‘3‘?‘“‘?#@ gi 9‘{"%%&%5
- ethyl (meth carbon atgms, glyeeren. tsarbitane
.'.- EI :\I-F-le) Exardnilwenﬁe Pemﬂbrﬁbﬂﬁﬂwdﬁakﬂ@ﬂeélﬁfﬁﬁ&oﬂhéﬁgﬁa%ﬁiz x tejrr&lgr oup
s
: rmnoetggll eni. ¢ nsa%at@‘g&#g%o@ﬂgﬂ &ﬁ@?%@@%@%& {*bf:!ﬁm%ﬁ%ﬁ?pﬂ‘éa anno
~ al k%I (:héthﬂl' %p&zﬁhgggﬁﬁ eL thincaylateyiaydioaxypidpy? wr of
+carbon at ogEeacliel oI Ayt %Wﬂe% andor )
: th te-chl d d [ t- : ‘
ety aor s PE Epebtareae o;qceﬂ}nxmq 130 g 2000 mskmeiallel stberiaat ome:
to 4) ammhydmadykgrouptamanmnmmaybé etharified oatsteBified b an Hlityl (ﬁi@ﬁ;ﬂ)@& yl at e

S, R BB Tl £ S o

" gr oup- cont SR lqmmsand,rmbhamndaenunﬂberoﬁr boxylic

=

acid- [forcﬁibamlb@nsmgﬁ;k@um -0 al kyl (the nunber of carbon atons of

: gnéobagi/l (m#fajcréll ma(% ?n mng&%&y@bﬁg)ﬁg‘c&yl am dela(!élgl oride
ec

| (di r?m;: 3t dqmud“‘f"”&%mﬂ lomide Nl Ghemilitrat tyibanl de
~{dine AR Y 8 &é'ﬂf x#lﬂgga "m&ﬂ&rfédrg]?mgﬁ Opy
WW&F%’ h
2 trlni’ﬂ?)k)e/][ ymtfg%@ry %méw%amdcfz% o oaample, N ng aﬁVI ng-‘

~ani no. gr oulN;dindeitlyl dcsylaades N) Nedi- @yoﬂﬂpﬂp&ybaﬂdﬁﬁd@%mthmﬂiemg i to 8
‘ 7' carbon at- mygﬂgﬁya%ﬁr(&leeﬂuﬁb&%% calliaglla Za%tgﬁl.(s) ™y 1%% r(n:xetb)acrylamlde [for
o .example, N- methylol (meth)acrylamide; N-hydroxyethyl (meth)acrylamide, etc.); S
: 25' - and N, N-dihydroxyalkyl (the number of carbon atoms: 1 to 8). (meth)acrylam1de ' i } _
- [for example, N, N- thydroxyethyl (meth)acrylamlde, and the like]. . B
T Als a vinyl: monomer having a group for configuring: an amide, other than
- the above, vinyl lactam having 5 to 10-carbon atoms (for example,
, - N-vinylpyrrolidone, and the like) efc. may be used.
- 30 (i-3) Examples of vinyl monomer having sn amino group (& NRz) mclude an
: amino group -containing ester of monoethylemc unsaturated mono* or. :
.. di-carboxylic acid, for example dla]kyl (the number of carbon atoms 1 to 8) amino L
~ alkyl (the number of carbon ators 2 to 10) (meth)acxylate dihydroxyalkyl (the .
L number of carbon atoms: 1 to 8) amino alkyl (the number of carbon atoms: 2 to 10)
- 35 "ester morpholino alkyl (the number of carbon atoms: 1 to 8) ester, etc.[for
"-. . example, dimethyl aminoethy! (meth)acrylate diethy] amino. ﬁneth)ac:mylate _
S morpholmo ethyl (meth)aaylate dlmethyl amino ethyl fumarate, and dlmethyl L




. 35 such as, for exarrpl e,. methyl chlor.ide; dl et hyI suI fur| Cc aci d “benzi I
. chloride and di met hyl . carbonate;- etc) or exanple, trinmet hyll”mi[aplaﬁ)@ﬁ et hyl

. (meth)acrylate-chloride ., nethyl diet hyliparmoni o et hyl . (et h) acryl-at enet ho

. the like ca

11 17 May 2006 sulfate, trimethyl ammonio-ethyl- mal atechloride; trinethyl
ammoni o ethyl (nmeth) acayl ami dechl oride, diethyl benzil anhonio ethyl
(et h) acryl am dechl ori de} and the i ke O her than the above, .

N-vi nyl pyridi-nium salt (for exanple, N-vinylpyridiniunmchloride and 5

- N et hyl - melpb@ﬂlylmdatﬂmm]mmdmgmup chntairiog mmite of medoethfldn® val ue of

. wat er - sol U%aﬁﬂrﬁﬁ@drﬁ@ﬂ@"&ﬁ?ﬂl ﬁﬁ)g Lﬁ%lﬂr -’mnﬁnI%qngIg%ﬁﬁl (%e{uu ph&l grably

-11.5 to 20. and parilcul%ap IE here that the
HLB val-ue |c§ﬂ<’9 a% _ n@c{ hmptByhgmimpethyl O Takehi ko
‘Fuj:i not o; fﬁdeth)hﬂgflaidndeldmmyﬂam&wé at@yléﬁﬂaé%tcl%n@qauhkeht 1985,

" rononerS(a2) int %ﬂg‘kﬁ?ﬂn@%h&%ﬁﬁﬁ%ﬂéﬂh”e 'ﬁﬁ%h@ﬂ% Mo%s 1 or med by
“hydrol ysi s vVingpaidine Iﬁ’;ﬂmﬂﬁn@‘ﬁmﬂmﬂhaﬁwmglpymﬁmqaam candehsadol ysi s

substi t uent @Mamﬂﬁoﬂ@fhgf sol ubl e substituent by. hydr olysis, and
. npl es of a hydrol ysSi s grou de a group
" (-COO- €O fof ﬁ?l?lﬂf?ﬁloﬁw&n& g‘?‘ nEIogIHEToL: fﬁ’m@&dﬁl guring

ester, a. cymorgognmpmmﬂhkgtatélmfmdmﬂlyﬂéﬂeﬁﬁ&mr@t@daﬁéﬁﬂ of methyl, ethyl -

~and prapy! r qu an a group
~and prggen ro %ﬂ%s 1ep\ijl %3%198 2&%[[3 ‘33/“’ k%%‘hg acid
" anhydri de n@%‘ﬁgﬁ%ﬂﬂe apEnie ey lalﬁ%\ﬂhlvgl@ el mdrthebkﬂ] atonms is

- used Exanpbm‘jnorﬁdﬂgﬁﬁ@fcohﬂﬁhﬁh@%xﬁﬂb%fﬁmﬁﬂ@% Iéns!@unsaitafaeaﬁa&%t& anhydri de,

oo af%;@ el oqfe i oo k%Hw AaEnber m’ﬁgﬁg thanber
" of carbon-i8 Hinoth fagidming dhekyl i-c
- acid [fspr mﬂgj]ﬁ{e met hyI ( et h) acryl at e and et hyI ( et h) acrylate, etc.],

N ester of rmr@g@%{agu C sat urated al cohol [for. exa l'e, vinyl acetate, -

(meth)al.lyl iBongey ggxamﬂ esdisalky] amamommerep having a -
~cyano. gr BU(GNBE;I;UQE—?IR}HNM@L&I& niPE 6D J&bﬂg,i]_ﬁnﬁe@wr Oﬁr oup having 3 -

Cnierite 83{’%@“%‘%3 %F%Ee“f@a?"@ &@%&%@5 a5+ fpraele BORGAIHE e of

~during pol Vili151 % b afpms® lto ammomoa]kyl (the number of carbon atoms:-

20 2t010) (meth)acrylate fmethyl ammonio ethyl (meth)acrylate chloride and
; t-butyl ammonio ethyl (meth)acrylate methosulfate, etcs; dialkyl (the number of
*carbon aboms: 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10) .
~ (meth)acrylate {dimethyl ammonio ethyl (meth)acrylate- chlomde and methyl
|  t-butyl ammonio ethyl (meth)acrylate-bromide, etc} etc]; alkyl ammonio
> . 25 group contammg amide of monoethylenic unsaturated mono- or di- carboxy]lc acid
w0 [for example, monoalkyl ammomo alkyl (the number of carbon atoms of 2 to 10)
© (meth)acrylamide {methyl ammomo ethyl (meth)acrylamlde “chloride and butyl
~ -ammonio ethyl(meth)acrylamlde “chloride; etc); and dialkyl ammonio a]kyl (the
L number of carbon atoms: 2 to 10) (meth)acrylmde {dnnethyl ammonio ethyl .
30 = (meth)acrylam1de - chloride and methyl propyl ammonio ethyl (meﬂ))acrylamlde
methosulfate, and the like} etc] etc. -
_ Gii-3) Examples of vinyl monorer havmg a tna]kyl ammonio group (—NR's Y)
_ include the vinyl' monomer havmg an-amino group, which is quaternized by an B

o alkylahng agent havmg 1 to 8 carbon atoms (for example, a quaternization agent L

.85 such as, for example, methyl chloride, dimethyl sulfuric acid, benzil chlonde and
o dlmethyl carbonate, etc.) {for example tnmethyl ammonio - ethyl '
. (meth)acrylate chlonde methyl d1ethy1 ammonio ethyl (meth)acrylate ‘metho




pol yrrerl zation andbotb However from the vi ewp0| nt- of the rml ecul ar - wei ght
"~ of -the resultant cross-linked polyner,- hydrolysis is pref er7adhy2@0sr ri ed
out after .35 : pol ynerization: These-viml nononers (al) and (a2) my be.
- used singly or in conbination, of two kinds or nore if necessary. .17 May
. 2006 12 Anpng them vinyl nonomer is preferably a water-sol ubl e nononer
(al'), nore preferably ani oni ¢ vinyl nononer, particularly preferably a
vinyl nononer _having a carboxyl (salt) group, a sulfo (salt) group, an .
~amno gr ourﬁlﬂﬂlt&;mnmthﬂrammnia@hylmglaﬁéfﬂﬂendaﬁnﬂﬁmﬁzﬁnﬁfoﬁﬂpetﬁﬂ m)no- ~di -
Jor tri- aIk b a vinyl nononer haV|ng a
car boxyl g %or&g giiﬁ%&ﬂ fﬁen%%%ﬁ%ﬁﬁﬁ% E)%gm de, further
- parti cul arI ﬁ \the acufaﬂ:(esahm)ﬂmnbovenet h) acryl am de,
- and nost prﬁwﬁwud:ﬁﬁfmlsan(lwegaﬁ@m N-vinffhyhi H'Jmih?f‘&ﬂ&‘l&éaﬂéed s |
‘ -constlt crosslin t hat, for a wat er absor |ng
. agent o the%&h@e@ﬂ% Qﬁﬂﬁ@g %Fnﬁﬁsoﬁﬁi’ol?%‘ﬂse 0 capabl e of being
-~ copol ymerized wi t&iﬂﬂmdluanﬁwamr-sbhiblemﬂmbmﬁm&)ls(;ﬁefebﬁﬂyiedlto?AEU t he
. ot her vinyl dr ophob| c vinyl
méRRREalIA ] gfﬁ S8 balEAdia BROGUITR 176 6o 208" Los of the

nonomer, .etc, Ca e USE,‘ S not er

. other vinyl mono %ﬂ@ﬁv&lwaam@agalowﬂw a@mbneto Y(l) to
S o(iii):. 15 @a)msaﬁ)ﬁmikeh]hﬁﬁuﬁﬂ%t& mwmedhaydm%:m;e% tons;

b g L oAt KB iR RSl Prifes f%kreﬂédéﬁéﬁ as

—di chl.or ost. yr ene Theveip D&Ihrpﬁahmmtceunylmmmnmﬂaﬁ hﬂmhtjlezvv&mr-@ﬁublar bon

i ?Zf;bu?'yre lhﬁ’%gﬂsﬁ@‘%é"’f g; colbaen %ﬁfﬁmﬁﬁ?ﬁ g o
g [but'adi'e'ne %F‘EIXB‘SISHE ‘TuieEth I’(“i‘ﬁ&?"a%”@ le sulsitryendriyc rmnorrer
-~ having 5 thydﬂlysa;bndﬂmbkscamb@usédjyl eni ¢ unsaturated nononer [pinene, . -
-1 none i nden I et Ienlc VI | zabl e nononer
: éw gyl)f?olé/qrrerl %@99%%%@13%8%‘%’5‘“% i Q@ﬁ?ﬁ?@ unsaturgt teﬂ _‘
onds cy D&ﬁéﬁﬂﬁ@ﬁ@\@h GHOOR), for guaiegees Oy AEFoug N e
"like] etc.efen the case where the ot her vi nyI ot her nononer (a3) capabl e of

e Y S R nehiEe S9AS Pt Sy s Errers E%%l%a%ﬁass%
“and nost 3bto libcabenamms Gr tingl gronpsavaliylighoureapt piopeayl froupot al mass of 't he
Vi nyI JPNOer  (3A4 the vinyl monomers having a group containing acid anhydride,
. dicarboxylic acid anhydude etc. having 4 to 20 carbon atomsis used: Examples
thereof include maleic anhydnde 1tacomc acid anhydride, citraconic acid
' anhydnde and the like. ’
. ) Examples of vinyl monomer having a group containing ester mclude for
25 example lower alkyl (the number of carbon atoms: 1 to 3)-esters of monoethylemc | }
o ,unsaturated carboxylic acid [for example, methy] (meth)acxylate and ethyl .
S (meth)acrylate etc.], ester of monoethylenic unsaturated alcohol [for example
o vmyl acetate, (meth)a]lyl acetate, efc.] and thelike. :
e - Examples of vinyl 1 monomer ha\nng a cyano group include a nitrile
©- 30 | compound containing a vinyl group havmg 3 10 6 carbon atoms etc [for example
' _ (meth)acrylonitrile, 5-hexene nitrile, and the like), etc. ' :
' Hydrolyms may be carried out at any time' of during polymenzatlon after -
- ‘ ﬁpolymenzatmn and both. However, from the mewpomt of the molecular welght of -
, -+ “the resultant cross ]Jnked polymer hydrolysm is preferably camed out after
- '35 polymenzatmn . . _ _
L * These vinyl monomers (al) and (a2) may be used smgly or in combmatwn |
e :oftwo kinds ormorelfnecessary :




and (a2). That is to say,. in this case, the upper-limt of the content of
" (a3) is preferably 5 nass% nore preferably 3 mass% partilduVay 2§06
preferably 2 mass% and nost preferably i.-S mass% Simlarly, the | ower
limt is preferably 0.01 nass% nore pr ?erabl y 0.05 mass% particularly
preferably 0.08 mass% and 35 nost preferably 0.1 mass% The crosslinking
agent (b) includes an internal crosslinlflng agent (b I) used together
~during polynerization of the vinyl nonomer (a]) and/or (a2) and a 13

e ol Gl ™ ABndiPhion, vyl bRinofle Sohlcf Ak, 4 REIULBemBhobaf G, |

crossliiildn g) tI es afteér poI ymeri Ion~i T necessar
crosslinl dné‘g"éﬁ e{"’galiy PRtonYdanylmagnomer-pasic brm&rawmaﬁgnﬂag@mmebb 1)
.?g\éizglght wo  bavingraccarboyyl €l gbmg:ahﬁ’laﬁ'é GAItY ERIRS glllﬁnﬁﬁf @gﬁiupnh@ﬂ&@fo%geﬂt
havin o e nctl onal aroup capable o acting with the
water solu Iéﬁgsdﬁggérf]‘g%h?ﬁ ""\}\‘/ﬂé’f[%gl‘oélg ;5 diypr 5 IOEA0 BfiPor  t he
wat er sofub P ywengr moeuneyhiwidyg al cashaxy gn;elupmmraLg'mUp(aZ)_
' peen mopspreferahly } h b bisalt)

~and havi ng. fircb Smide, g;ﬂn

e TR L e i
avin reacting wi e

wat er -sol ubl e subds vinyd ntonomenaisat astortieusihg yhitvf aerselitidd polpR@ror wat er

sol ubl- e subﬁ{alttféﬁgg fatd 3 ﬁ regéﬂ nt Icohol | socyanat e
et hyl %ﬁy&éiéqafﬁpp dﬁ[%hem%]@ g'e on {Bﬁ%&a S a0 |

thereof Rplveteriged withywinylagogemen alydl/até,z)canbe used.
N- et hy| 0I (ni et h)A@théc&hétﬁﬂylﬂﬂMﬁ!éxﬁéﬂ(ﬁBM oIS Doty rBd, and

an, et hyl eni ound havi nd havi ng 4 tb
unsat ur at ed °co oun g@%‘ﬁ %W%ﬁ%ﬁf‘}éﬂé&ﬂéwtﬁ&“gg@gh@e%r bon at ons,
(a2) and having dryfirylingonamsat (aBhinethdgrthe follontingtingl eni ¢ 25 _

and/ or the m@ﬁ(ﬁﬁels@td.lmg,(ﬁgbst i tuent generated by hydrolysis of vinyl
as _wel | as a crosslinldng agent

nononer, et hyheni c r at ed ,

(bb3) havi ng ?I?[Bﬁé yﬁin 88 FViRE 8t SOCAFRIM HOBE: 1 eacting with the
wat er . so: uls @Ymnaﬂmhlaelstyreﬁe,b&nmﬂtyesm@@bhglwmeﬂe, ?E@H?Moxﬁr%@reﬁéldé or2) t he
wat er solu qggg{ fﬁ“‘ Vi noner (a

and the Il%lb@ﬁ:%bgm%%g%se gruany %%Idj% 1A c@ﬁ%rg dng agent
(bl) and a ?‘Q g‘é‘@ L mangtes anne @) tp)205prhen @fh"ms:r osslinl dng agent

~ (bb i) havnaﬂisprtev{etk@zﬂeﬂ@pﬁ)wien@t lliutbﬁé\ liSobubylahe! &)%hﬁ‘ébe ﬁéptenanﬁise@u lene,

ool yor "Rk Pﬁ%ﬁc Yol bk g B R B ke s i
car

havi ng 2 t bon at ons, and the like are used Exanpl es ther eof

hln((:l(ﬁg'?h;\lacr E@%Pb&ﬁﬁbﬂégﬁ zﬁ%ﬁ%eéhg%ﬂﬁ%%?&gg?ogt hyl ene 9' ycol
S (meth)a %@ﬁ hyle tg tgﬁ%teé pynngmer [pmene onene, indene, and ¥1
- - po yethylenic vinyl polymerizable monomer (vinyl polymerizable monomer hawng
' 25 - two or more ethylenic unsaturated bonds) [cyclopentadlene bicyclopentadiene,
- ethylidene norbornane, and the like] etc. _
In the case where the other vinyl other monomer (a3) capable of being
- copolymerized is used, the content of (a3) is preferably 0.01~5 mass%, more .
preferably 0.05-3 mass%, pafticularly preferably 0.08-2 mass% and most
30 - preforably 0.1-1.5 mass% with respect to the total mass of the vinyl monomer (al)
: and (a2). That is to say, in this case, the upper limit of the content of (a3) is
preferably 5 mass%, more preferably 3 mass%, particularly preforably 2 mass%
and most preferably 1.5 mass%. Similarly, the lower limit is preferably 0.01
‘ mass%, more preferably 0.05 mass%, partlclﬂ_arly preferably 0.08 mass% and
- 35  most preferably 0.1 mass%.
The crosslinking agent (b) includes an internal cross]mkmg agent (bl)
used together during polymerization of the vinyl monomer (a1) and/or (a2) and a




20 di- (met h)acryl ate, gl ycer'i'n (di - or‘-t'r"i'l). acrylate, trimethylol propane

"'trlacrylate trlaIIyI amne, triallyl cyanurate, triallyl |I§ddyﬁmﬁ6ate“

- tetraal | yl oxy ethane, pentaerythritol tjgi.all yl ether and diglycerin.
di (et h) acrylate and the like 60 As.the crosslinking agent (bbl) having at

-l east one functional group capable of reacting with the water soluble

_substituent of water-soluble vinyl mononer (al) 58(1983)-180233A and JP -
'59-189103A (correspondi ng US patent No. 4666983) can be used-, 17 May 2006

14 Exanpl e%uﬂfac@an‘o)éghﬂﬁh YiertdhP)dunekobslailag ﬂ%ém{fﬁﬁ%fﬂié/&@és]ﬂikﬂhg’m dyl
et her, gl y glﬁ% I et h%ﬂnr#\nd the 1i Exanpl es of pol yam ne ,
‘ corrpound Iene triamne, triethylene .
‘tetramne, tet rdbmhwlenéthmm@ahnkmngntﬁéuwué@éoﬂmmmplﬂacm&ﬂyﬂ;ﬁﬂyl ene
- 1m ne and Egg@(}jﬁjgh E PZ-33"
_ (trade‘ rz’%‘gés(bmyﬁglish %%ﬁrle fg% é‘ﬁaﬂ%-trls %@%ﬁ% aziridin
_propi nate) B n&b‘éﬁqﬁﬁig’ ‘i“?‘k”g tﬁﬁgater -
~di ethyl ene’ sbiliﬁli%sub&ﬂﬁxerﬁNEWaﬂér’éElubﬂlZvﬁﬁ niohlbﬁit@ (@B@Hlor the water soluble

Eﬂl phemél gﬂﬁﬁm% Aéréﬁ?dkmé’ gdg(ggglgx{ ne1 eal seg re. tra@ r}amas:of
. the products 0 é%%?n

- pol yPsocyaﬂ @wma@rdmngagm ? mvingatdansit hyl ene
dii socyanawoﬁmmhap Itaegvaaeaﬂaﬂagﬁbanﬁaﬁ%ﬁ' ngl y or
“in co nat| n of .two.or ' nore rosslin nts. Anong the
Ccrossl P g emﬂmqnemﬁ%ﬁﬂﬂé?wﬁﬁwwﬂ@gﬁﬁv et gRRiedof i he -
_water. absobjahydr(ﬂgambfwnyhnomnm(aﬁbadﬂfthe]J]'khe internal crosslinldng - - ..
n agnet(bl) is pre

- nore” et hyl enic: Eﬁé%%%a dﬂi&n“é?g‘&% e?lera;ygtl?/ﬁ% Ia%?'rln Qﬁ?]?ﬁﬁif’lyl et hET } -

~ of polyol arfa atoms -particularly preferablytriallyl

_cyanurate @Aﬁﬂeﬂoésﬁﬁ%%ﬁt@bl)h%ﬁ@%%%ﬁe%f mwﬁamol
|

fb\%ﬁlgl eet@?}g@)&qw ar «fe( é%?ﬂa pent aeryt hr I t her

t (b2), :
froomthe: vpdm]chavung)ﬂttam&oaqbbnammﬁmndtp aﬂgddilenhﬁnﬂjmlﬂgivﬂ%ﬁm (eté-'
. under. | oagh B oh kS, ﬁh@ BYrRESRE @mrmme@g)f%ahgé two or more

ot o aynatR el ek oot elvonl G pobi i &
. -substit uen(plogemﬁzaﬂ:@d daagrébyﬂ It@ﬁ)y@:h?leﬂé gi/yoawh (ﬁtﬁ)@fylﬁﬁ;zbfdpgflﬁe%ld bl tehef
oSl ?ﬁé?ﬁﬁn ﬁgﬁ%ﬂ% By P O e i ate, et B e raer Yt byt ane
~glycol " di ghiadlyliginies, mﬁﬂykymmat@ tenBykisteyanuitectetssllyig tipoiey rrer t hat
: '7 f— orns the ﬂ@itﬁéryﬁhﬁﬁ?ﬂ Biige %ﬂ?éitanﬂfdléi_%enn di(meth)acrylate and the like _
oo (ii) As the crosstinking agent (bb2) having at least one functional group capable of
... reacting with the water soluble substituent of water-soluble vinyl monomer (a1)
. 25 . and/or the water soluble substituent generated by hydrolyms of mel monomer
: . (a2) and having at least one ethylemc unsaturated group, an ethylenic o
" . unsaturated compound having an epoxy group and having 6 to 8 carbon atoms, _
© . and-an ethylenic unsaturated compbuﬁdhaving a hydroxyl group and having 4to
Ex " 8 carbon atoms are used. Examples thereof include; for exainple, glyadyl
30 - (meth)acrylate N-methylol (nieth)acrylamide, hydroxyethyl (meth)acrylate and
. isocyanate ethyl (meth)acrylate and the like.
o (i) As the crosslinking agent (bb3) havmg at Jeast two funcuonal groups capable
R of reacting with the Water soluble substituent of water-soluble wnyl monomer @D -
© - " and/or water soluble substituent of vinyl monomer (32) polyvalent alcohol,
"85 polyglycidyl, polyamine, polyaziridine, polylsocyanate and the like described in JP
© 58(1983)-180233A and JP 59-189103A (oorrespondmg US patent No. 4666983) |
- can be used. | : : :

R ) o -




30 present i nventi on may |ncI ude both or -either of- the i nt er nal
.-crossliuldng agent (b ) and the surface crosstinking agent17M2ay 2006
Preferably, the crosslinked polyner inglgude both of the .internal
crosslinlang agent (bi) and the surface crosslinki ng agent (b2). The . -
-amount of the. internal crosslinldug agent. (bl) to be used is preferably .35
0.001 to 5.0 mass% nore preferably 0.002 to 2 nass% and particularly
preferably 0.003 to 1.6 mass% with respect to the total mass of -the vinyl
mononer (al.) and/ErmmﬁlaQofmﬂygﬂ@Mﬂyhsmﬂoandthde/mhﬁeang(y 1used if

S B R e
“particul ar & le amuiak, mass o t e
s a?"”mtraéﬂ‘m"‘“?w .sf’eme%‘?’“énme LOBRAT eﬁ@m?%?‘e %1y 0. 002
T R
| S e
- ganr:)ﬁntrgtE eﬂ@-ﬂ“(ﬁﬁ&@n&h '6 H&fabtmtg aim TR A (DHMHETESBlty : _e
A e L LR

©.0.001 to 7 larl
}'-preferagly 5?@G%@£@%%W¢é@ﬁb@f44d“m@e®mne (gl?erseegeuv?ny?/
" nononer 1ot(agle)1amwwthdpﬂ>)iua$0ﬂ£¢1bpﬁ58]ﬁtﬁ§ﬂ)aﬂ%glkd) @%ce les'BPg]f 'g BO
- say," L0 be ysed.,i
'.;"r.rra)s/s% § #5 Ha%?gg%p%ﬂl?nieﬁ%% {fl’g a;){e Q‘#@FQ’HP{}J I@)r/rass%‘
Twith respeél]sqcﬁ thelikess of the vi nyl - m)nomer (al) and/or (a2) as
-~ well as (a3) Use‘ﬂ?hééedﬂ%ﬁﬁkﬁi en%z@ih&%htéedéﬂg fﬁ'biﬂ:%gh%f EBxerab'y
and p t|cu

~0.001. rrass(V ref er abl 0 mass% pre erably .0
" mass% WA g’éﬁﬁﬁ?ﬁ“ﬁﬁ?’&é?@? USnot | ess-than the Iower limt, the-
absor pt i on armuﬁmougcﬂhecﬂoed:hlngghgelﬂs (b)p&bﬁthﬂﬁriéﬁiommﬁabgﬁ@naﬁd in the

g fﬁ?iis?‘iﬂ*ﬂiﬁfaﬁﬁ“g‘?’fé%% t?‘Le su#?’éﬁé@'ﬁ'é %&Q@d&#@%@a’#&%&r&s ing

" wat er - ret eA#1ES nably reropslivdiipe 110 hawisg; tvecorAmaiteethylbsior bi ng

“used -are also tkF

ZQEELoﬁStlmt?&%"J%?‘f“?ﬁe“] bﬁﬁ ‘@fa”am‘vi’gfﬁﬁ]eﬂ" Tﬁeetﬁéf*?‘l’d’*d“‘??hg%““c' wes
(exlol) anatl?&ﬁn‘g? %Essgm@emhmlwethaﬂ dhm tlptbeﬁerablyl EI nomelrr

* (a av an S uble vin

mononex (alge)n an internal 25 crosslinl-nng agent 0) {)

t hose .nent’i oned’, ove carYibE jgsed and the preferabl e ranges of themto be

tasdhe surfpepcrosdinding agenéhPon is a
wat er absdidithe agwpbmtuoﬁabmlpﬂol hbRuabefMBe Rtk HRehineAeeht, Bicetndg! yrer

. and satis le‘.!uﬂgg, e i ""8 a%!ent (bb3) having at least two or more functional groups
: o capable of react::ng with the water soluble substituent of water-soluble vinyl
.25 . monomer (a1) and/or of the watex-soluble substituent generated by hydrolysis of -
.+ vinyl monomer (a2)is preferable polyglyadyl compoundis more preferable,
A ethylene giyool diglycidyl ether and glycenn dlgiymdyl ether are parhculaﬂy
SR k preferable and ethylene glycol dlgiymdyl ether is most prefexable. :
. o The crosslinked polymer that forms the Water absorblng agent of the ,
.30 present invention may include both or either of the internal crosshnkmg agent
0D and the surface crosslinking agent (62). Preferably, the crosslinked polymer
-~ include both of the internal crosslmkmg agent (bl) and the su::face eross]m]ang
agent b2). '
2.+ .7 Theamountof the mtemal (:rosshnkmg agent (bl) to be usedls preferably
350 001 t05.0 Inass%, more preferably 0.002 to 2 mass%, and paruculaﬂy preferably -
| ~ 0.003 to 1.6 mass% with respect to the total mass of the vinyl monomer (A1) andior
. (@ as we]l as the other vinyl monomer @3 used if ‘necessary. Thatis to say, the




'the above mentloned reqw rements <1> to <3> 30 . -The requi rements. <1>.to
<3>'will be described sequentially. Fi rst of all, the requi¥eMen20661> will -
be described The netal - el ement (cl) is @5eferably at | east .one net.al ‘
-element selected fromthe group consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh
Pd,- Ag, Cd, GCs, It, Pt and Au; -nore preferably el enent= Fe, Co, Ni, Cu, Ru
~Rh and -Pd,; partlcul arly 35 . preferabl_.y el ement: Fe, Co, Ni, Ru, Rh and Pd;
and nost preferably element: Co, N, Ru, Ph and Pd Preferably, this netal
el ement |Stmpelsh1nitcdwh¢ﬁmohh60ﬁmﬁtdﬂie'@éd% ﬂfér%bWO%@%%l%&é mass% and

Lo A A B o S e 0

-0.001 ppm t@ﬁefelae‘v the xinyl noreoEen{p amilﬁd:(pé}aswe]lasl(aB)msedﬁrmbdaSﬁaﬂz 01 ppm

15 When t heiaaigRhe Iowe Kkt pidiar m@g he@tf and the = .
"_absorpt unt , under g%?%@hf OFB@ e exc Xt <2> of the .
. second naREp y Wassagelp remee,gwaieﬂetequ@e wat er

_ i nsol ubl e w&m@ﬁhsem@rm@amﬁ@twweex&ﬂgﬁeferabl y 1 to 500 nm nore

 menti oned

““pref erabl nefer ah 75 n d nost
N Breferablz to 5 %m IHP?E%SCS{S%éf B%]ﬁ’é‘m g@%ﬁm}%ﬁob useas N
__particle s PB1 e @W,M@er@lﬁﬂ@ﬂﬂm 5J&m38$6fﬁmipmﬂnpum '

- particul arbmf@ably@edﬂwﬂénmasvwﬂh %@%@@Ma@goﬁmevﬁh 3ﬁ<%xﬂerthe
prefeik |ya§>%<?/8 %%?rab'sli #%%sé‘&#fpwpre%%? Tt e fh gl h@%ﬁrﬁméofunder -
. : oadi ng betemmsountof (123 t@heese(hsmrdembljﬁm mass%tmbmefdiahllytﬂ'@ﬁ]l ak;gwek I r "

t F t

- T over ed Kh;ggpq N a&ggﬁﬂ@ﬁﬂk%s zjg%étﬁ‘% @éﬁ%rﬁk@%ﬂafﬁwﬁé?ﬁL Wiy o
- preferabl d’rs? nez:eesam ower nked

~ pol ymer qumnespmf@:abxym 00 TRizRb%ehRiEhiefdrabR 520 94 2R304/ afl@pa¥8dilaflyom the .

~ ._corrpl C%mf lgq(y%%spe descrl bed with respect 'to the-third |nvent|onr.

&ontent’ of the metal el enent (cl) is preferably
0.001 ppmto 1 ﬁﬂb@%hqamognmﬁb%lsuoﬂleaaﬂmﬁthedowerhmﬂ ¢hahbsorPi®d5 ppm to-

A-.j-" 0.5 nmass% M8t Jiges % ﬁ%’tb hg&[daé] f. 1 ppmto
.0.3. mass%{lo-g ??a%g%‘ato &nﬁs%‘%gr e?&éltrp er par(%lmg%lggg% reotgf%abl y 0. i
“ppmto O @?991%1 %B‘}l‘f@ws ppmto
0.1 rrass%nsﬁm@casmaﬂdtheﬁraﬂerrfee@ﬁﬁonbemﬁﬂ;egn@mﬁéwwaéhﬁre&he water .-

of - thelcant 3ﬁ? 4 ?&Fﬁb.g‘irﬁﬁ%?%eh?é%ﬁ%*@ B b B e D 3edrh) @Jﬂyﬁ%%p frotme.
. prefer abl ynveRtiop indodema. geCOIdeVeﬂimn@fﬁawrewm:mpgﬁmn imt of the s peC| fic
- sur face The following is an explanation of the second invention.
| As the water-soluble vinyl monomer (a1), a vinyl monomer (a2) that is
o formed into the water-soluble vinyl monomer (a1) by hydrolysis and an internal )
- .25  crosslinking agent (b1), those menuoned above can be used and the preferable i3
- rangesofthemmbeusedarea]sothesame ' I

: ~ The second invention of the present mvenuon is a water absorbmg agent B
~ including the above-mentioned crosshnked polymer and satlsfymg at least twoof -
S the abovemenuoned reqmrements <I>to<3>. - .
L 80 The tequirements.<I>to <3> will be descnbed sequenua]ly Flrst ofa]], o
o . thereqwrement<1>w111bedesmbed } ‘ S
" " The metal element (c1) is preferably at least one metal element selected o
from the group consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and - -
e Aw; more preferably element: Fe, Co, Ni, Cu, Ry, Rh and Pd; particulady
e _;- .35 Apreferably element: Fe, Co, N]1 Ru, Rh and P& and most preferably element . Co
o Ni, Ru, Phand Pd. - : :
| Preferably, thls metal elenient is present dunng the production ofa




agent, ‘etc.) is prOV|ded Fron1the V|emp0|nt oT i nprovi ng t-he water
- pernmeation rate of gel, the specific surface area of the WHUﬂayRmkbluble :
. spherical single particle (d) is . prefengbly. 20 to 400 nR/g, nore
“preferably 30 to 350 n2/g', .and- partlcuarly It is preferable that the .
~wat er-insol uble spherical single particle (d) is nonporous. In the case of

W'nonporous wat er znsol ubl e spherical single.particles, 30 an excel | ent

handl.ing property (particles-fluidity of the resultant water absorbi ng area

of the (d) cmsshnkétiapdbmﬁn4ﬁﬁonﬁhgferaﬁyatmm‘bmlﬂlm@5ﬂe p8lygieration of

Dpeet fhe uile gl ace WAl Tt ﬂg .eﬁaéaé?ﬂgﬁ*é? sy Rore

preferably flpg gom a(cﬁarhlphwubpyi tntheythirdisyantioe (d) is’

in this ram@m‘jﬂwuehﬂwld perrreabl ity under Ioad| ng i s Ilkely to becone

-~ furth [ th bl h

particlBo(d) is e casenhpffhamel semont adsnreranyy sDolpoia tq hawire i

- wat er; :s lﬁl;ﬂ“"mass%a:b 1 mast%@bmoremefirabiy0.005 wym 36 Disniast% @1 0Brm Tt

. t Not ¢
e i H OBk batib BRI Y ()i 0 1ARABL YD §ﬁ’ SHspRises Tote
crossli nke?%@n@lﬂl‘iﬁ Iiemﬁqrahbf%pp@d@&zws% e mawsGrtofed al  when
:-the crossl infdsth)midiiest praferalily 06 Priig tdBl1ahaésds HQ0Thhashd% ﬂofﬁ Pn%ﬁ%?lﬁ with

-..-_égleywﬁygioggsreo ﬁ)(egﬁm C bﬁ%m@?qﬁw@%ﬁgﬁw subst nce rucgﬁPgﬁen and

“oxygen  at tneay, (hamgpegbguhoféthsmsheah refsrabbf hmass‘@emommﬂfembhf (iv)

R v E&Ereradtmrgg’g fom tho Tass of e -
. pr U |
or gani c suB’é’i"g‘t’l’P@ ”F 8%9‘1‘4‘?5 Beht ’Eﬂﬁlﬁdm&@li%we‘i Fefﬁ’f'?ﬁlfo al | ow
' ;[/\Ee si.ngl &.Oﬂamm;lmombréﬁamlﬂyMﬂlippﬁﬂbﬂtl@@@@aﬂ&lﬁpréf&iabgd) dllppﬁg drying .
- when t | I res ct to '
. the driﬁngm&%gggﬁgnegﬁﬁfsfaﬁg‘?lﬁnlg%taﬁrrplle?m[t@re o%@d%égﬁ Bstance-
. i.s pref er apgunByndey lpadiggircaptinbie exeellept.ef er abl y 150 to 250C. That -isto
-~ say, the upper |N@kﬁ<9£ofﬂ:ﬁe§68&ﬂd:ﬁ9eﬁﬁdﬂ’%ﬂ%é‘&&sch§e&r ef er abl y NOT and nore
'_'-preferably 250C. Slmlarl {he | r | mi. fera nor e
~ preferably 1500% %’IIB é’g 1%#@85 eléﬁPDBgs'é ﬁe@g&ar bon .
- includes a!ssm@raiﬂgétoEﬁﬁnugmdrepmde;ﬂhlyamﬂ@(gﬁnﬂphﬂmmﬂz&iypmﬁghblyoﬁto10000 :
~.to 15 0,7 d}%!]en I t e pol pr 1
) Iease@ggd ogf&glu e e éé;gﬂ%%ﬁ% or g;l(l%? Qg)qlgﬂﬁ? m&m@ _
- pol ymet hacﬁ‘ﬂﬂr%g%l’alﬁ’éf |( moreﬁt YtWé’erpl astic
pol yester mwﬁmmmfeeablﬁqsmmlﬁa@ p@éfee@lysemepfsmﬂaﬂ;ﬁthe lower
‘ lnmt is preferably 1 nm; more preferably 3 nm; particularly preferably 5 nm; and
“most preferably 9nm. The liquid permeability under loading becomes more _
'_'25 ' exce]lent when (d) is not less than this lower limit. Furthermore, the absorption -
.+ - amount under loading is nothkelytobe lowered when (d)lslessthanthlsupper
'<],1m1t

| It is preferable that the water-insoluble sphencal single partmle (d) is
e . .non-‘porcus. In the case of non-porous water-insoluble spherical single particles,
. 80. anexcéllenthandling properiy (particdles-fluidity of the resultant water absorbmg .'
~ - agent, etc) is provided. _ . _
.- . . Fromthe wewpomt of improving the water penneaaon rate of gel the
- . specific surface area of the water-insoluble sphexical single particle () is -
- :.. preferably 20 0 400- -m?%g; more preferably 30 to 350 m?%g; and parhcuﬂaﬂy
- 35 preferably 40 ta:300 mzfg That is to say, the upper limit of the ‘specific surface
o area of the (d)is preferably 400 m?/g; more preferably 350 m2/g; and partlcularly _
- ‘preferably 300 m¥g. Similarly, the Iower limit of the specific surface area of the .




YPY ,. (ii) The organic substance structured by car bon, hydrogen and
oxygen atons includes. a substance havi ng t he wei ght - averddqupEQKHIar_
~-weight of 10000 to 30 : (iii) The organiig substance -conprising nitrogen.
..atomincludes a-substance having the wei ght-average nol ecul ar wei ght of
©.10000 to 150000, for exanple, ponacronnrtrrIe pol yami de, thernoplastic -
pol yur et hane, etc. nol ecul ar uerght of. 10000 to 150000, for exanpl e,
" pol yvi nyl abérrde iv) The ot her organic substance includes a substance
‘havi rig t he { 20 &1%45 nmpwt pyéfaydhilyl 80 en%ilandipaeticfLaxlp poefesibly 40 ,
- pol ysul f ongyp2z/an ng two

pol y /@ dWhBﬁ thi (i is AUk %@%@&gg@ﬁ%ﬁ@%t@%& g

- ki nds or e, of .nono onst | ng the 8 Anpbng

. these subs k‘é’bept’ree aﬁt‘@%‘iﬁ is preferable, polystyrene is nore

__g(r)gt(‘)gr?bli Qgéd Hﬂtﬂeyﬁaﬂpnahfd'ﬂiawatgridsof lubdé giterubsingie paplicle @AE nve ggt of

‘ Rak; r.ef er a ubsi-ange may be

'."naturalgr n rga((r;thrlc ¥iibs Ealrcta%eg%%SR"?et ﬁ?’@e%lr" ﬁrad ﬁ &Fg@t @ Exanpl es

_of the i nomgameacteyetlamosslintod Dﬁsm&xda‘lamhtmlmﬂbmthemmmdngambum num
oxi de, ir orgubgmﬁ@a ogmbﬁabﬂ;rgl@gtag ”NG\%%nghé’B(ﬂh denetald D&nggfgfgmén oxi de,

a

j"and the Ii car |de S s sil rbi m num.ca nd the .
Like; and ﬁe{é tﬁf’ﬁtﬂsﬁtﬂﬁiﬁﬁ

a
- gﬁé@?’ﬁéaﬁ@%ée dyctioRher mor e,
Ctwo.or mr&monmﬁwtduﬁmhemomhyk@pdgmlmﬂudﬂ@%@mm@we@mf two or,

 nore P onis %Ezﬁa i§xanple, zeolite and talc, etc.) may be used.
.. Among these su sta ces organi c r(Sbstance IS preferabl e, oxide is nore
.preferabl e and sff C@@gﬁf@l@a OEEATHE B qiameeitabrltb}a‘edﬁmonlhe most

~ preferabl ehymmmnnagdmdalb@mrcebeuéuabah QArifK va‘dro%éh%d 9¥ s% 3 |
a -

. agueguspz%ﬁrjgﬁowf the \r\gt er-insol ubl e s%gﬁ%&a%\ﬁﬁa%’( Oﬁﬁgpgﬁrpﬁglrs (d)

- particles @ﬂlsﬁmsmfhajnkbembemal stably and secondary aggr-egat es cannot -
. be fomred easily, | f r 5to 10
e PO GRSy PRSI B

“and particularly preferab of the

~pH of  (d) 7HEeRES B eda@ﬂgétlapﬁm%orphlehemamr enaottmillew;tbeferabr y
10 .and’ parmnghlmhgleaﬂﬂjertﬁg@nabubfstanc@torﬂd RElYd dhAR

dlithel S |
Brele i tefe SRR BRI 44 Ao e aiesée&reftﬁr Siless e e

~ content oftemmergiarerthe mabting tem Bmecﬁltheorymstd)stamensﬁmfemblypmeferably

0.1 teol "RBOPCTEHPmBF iRy 18020 28048 TREIN 0 SRCHRAISE Huitt b the

~ melting temperature is preferably 300°C and more preferably 250°C.  Similarly,
the Jower limit is preferably 130°C and more preferably 150°C.
() The organic substance structured by only hydrocarbon includes a substance
‘ havmg the welght-average molecular weight of 10000 to 150000, for example,
.. 25 polyethylene, polypropylene, polystyrene, poly-p-xylylene and polybutadlene etc. 3
S Do - (i) The organic substance structured by carbon;, hydrogen and oxygen atoms o
e - m Jncludes a substance havmg the ‘weight-average molecular Welght of 10000 to
~- 150000, for example, polyacrylate, polymethacnrlate polymnyl acetate polyvmyl
SRV ether, thermoplasttc polyester, polycarbonate polmhenylene oxide, polyepoxx efe. ,
B 30 : (m) The organic substance comprising nitrogen atom includes a substance havmg :
' : .the We:tght'average molecular weight of 10000 to 150000 for example ' C
'polyacrylomtule polyamde thermoplastic polyurethane etc.
() The other organic substance includes a substance having the welght-average R
o -molecular Welght of 10000 to 150000, for example, polyvinyl chloride, ‘
35 polywnyhdene chloride, fluororesin, polysulfone, and the like, and substance
: obtamed by copolymenmng two kinds or more of monomer constttutmg these




25 preferably 0.4 to 0.6 ma s% based on the .nmass of the crosslinked
polymer. That is to say, the upper limt of the -content of 1(7d{ay 8006
preferably 1 mass% nore preferably O. ss% and particularly preferable
0.6 mass% Simlarly, the lower limt i$ preferably 0.1 mass% nore
_preferably 0.2 nmass% and particularly preferably 0.4 mass% Wen the
content of (d) is. not less than this lower |imt, 30 the liquid
perneabi ity under |oading is nore preferabl e. Furtherm)re when t he

 Toading s | mor e prepg pRouighor Bl ‘%@Se%'?%‘iﬁh@cﬁ%ﬁ*?e%n' b of "t e
- wat er absor%‘PFF'&’reg‘@'é{\l@ g1 pe Y‘E’W% m&ﬁmmgbt(averagenmﬂe
i nvention MGGOOb&lEB@]UisWﬁcﬁéﬂprf@raﬂ@ndard devi ation (S) Of absor bance

~ wWith respect to crossli nked nmer zed i nfrar dasrptlon
~ spect r ophot oi net(ri% %a%“"s‘éba?FW gyoﬂ?% gﬁ&?é“ﬁ"ﬁﬁ ved from
- an esteP bdnarganicavbatange. bEmtngleaef dteeﬂotganiﬂs%t&xﬁ:@ﬁnﬁclﬁ&é oméasmom t he
surf ace Cr QoY REHRMm Bl Hddbrdas ERS S ﬂeﬂﬁgégqﬁmg%md%r ghgraply

15 or less, .nore prefera er prefer

further parZ5ceBiug} p3id ?rraé'f‘ieﬁ‘&é&? @Bﬂel%gasﬁﬂ@lhﬁ@tb éhsnmmcagbyie | ess.

- \é\heﬂ the steamdhe dkdeandhitride sach adtitdbiemrangk, ah!litﬁﬁﬁké%@ @iﬁﬁlﬁﬁi’hidr@ﬂg of
the cros s|: nk: n t he

vicinit OW%E%%?#%‘%%&SWH%&Q%W%@%%% SRR BIRLD 8 BiRPt o i y

crossl llﬁked’ f gbstances for exasapleTenelite and falc, b kink| yé)etusedrrprove t he absorption

amount " under |Oa§AIrﬁkSh o8 i staRtoh Yin¥hgaRRUS ub's%\ﬂﬁ%%;g@é}ﬁbw%ﬁa {s%S%t'O”

ol o el iein RBReR e o ltatars ety Konha e RESBRRS oF

spect rophotsdweltteljddessmprpmnhssﬂmonsmﬂel | ower <Method for neasuring

standard devi at i g g103AR0P ARG IIRLBAGHUE SatlARadut Ao SA0T Sl ke
Reettiicl g i Sxa&gh‘%ﬁééaﬂpj i Fopvpaiori o gh @W@wm@ltr#ba meTxL"?EEgh
E:QFI Zl:'?\ég %ﬁﬂe inap&&fpréé‘dmswbiﬁﬂﬁds%dgﬁ 0 rg?)u sin a
10 x-10 x { mre %I on gm?%g&?}%fgjﬁkﬁﬁ]één?}%MF @& i@el mgasufed by
- using Four Pafi @3&' wwierablyfd tor%d Bhsé ds voopbraherapiper lipfibof the pibof(d) id' 10

TIT- BZOOP%%%Q@U%MOI@%NE%E&WQI%bfé'})refe%ésure déﬂa d&%gg&y erent 20

o0, BBy i R R i SS nabioiabl 5y b oRR BN RS ol ¢ ne
standard peicalarlypre®rablys. bdVhen thel i éclinbihig mgﬁpﬁﬂe@ﬁaﬁlﬁtﬁ @f'(mlsalpﬁ 16) .
('S) =(( 1002 &Pt/ 100 (100-1))142 (16)
* The content of the water-insoluble spherical single particle (d) is
~ preferably 0.1 to 1 mass%; more preferably 0.2 to 0.8 mass%; and parﬁcularly
25  preferably 0.4 to 0.6 mass% based on the mass of the crosslinked polymer. That
is to say, the upper limit of the content of (d) is preferably 1 mass%; more
.preferably 0.8 mass%; and particularly preferable 0.6 mass%. Similarly, the
lower limit is preferably 0.1 mass%; more preferably 0.2 mass%; and particularly -
‘preferably 0.4 mass%. When the content of (d) is not less than this lower limit,
30  the liquid permeability under loading is more preferable. Furthermore, when the
content of (d) is less than this upper limit, the liquid permeability under loading is
- more preferable and at the same time mechanical strength of the water absorbmg
- agent tendsto be increased..
- . Next, <8> of the second invention will be described.
86 . Thestandard deviation (S) of absorbance with respect to one crosslinked
polymer _analyzed by infrared absoxrption spectrophotometry for a carboxyl group
- and/or an amino group derived from an ester bond or an amide bond generated by




. I'n the - above menti oned f or mul a, p denot es a- absorbance rreasured by ah 25
_infrared spectrophotoneter’ When at | east . two of the above- nEnVapReds <1> to -
- <3> are satisfied, the water-retention @wount (xi) and the absorption :
.anount - ‘under | oadi ng (x2) and the liquid. permeability under |oading (Y) of
“the"wat er absorbing. agent tend to increase, and thus the absorbing

perforrrance of the water absorbing agent 30 becomas excellent. On the ot her

-hand, -anbng <1> to. <3> nentioned above, when only one'is satisfied, any of

the water- r@ﬂ@mlgﬁxe&n:ﬁamﬂisxh)bnghmﬂﬂbﬁ}ﬁth@m&sﬁmﬁédpﬂgiﬁferﬁ oadi ng (x2)

_ and the | of th bsor b
?gndttg be%ﬂ)&% gri%aéﬂéés}'uﬁlgy?ﬂl%?s n preésga 'érégﬁélﬂgﬁa Zort:plgcglge;t

when <1> i ke?evles%eedm@ﬁpm;abﬂymlesand t he

~ absorption anDuntWhQﬂehebm%ﬂﬂddvﬁﬁiodlthﬁjﬁrm%é %Hn]ﬁ%gdfs not
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not. sati sf isttfa e@:ﬁ:O&Sthe(hpdymleeperﬁdems amfommly(cxbés]mk&bomﬁse)r ption

anount und@ﬁrﬁag@dl ¥2) podile iy @fb@: ng ()
“tends to be.lo %g Thepvvat o sorbl ng@%@? AIH% %-11 aVent i on. or

" _the secondsf
~applying tlagemonvent ional |y known methods. However, preferably they are

. producegg by. the. d, that hird i nvention of
-Itohe prggen%/ i nven; n%f&ﬂ?%ﬁﬂ%%%‘i%‘ﬂaﬂw tg’@a:ﬁ’ﬁg@ﬁpﬁ'ed For the

nW’&]Fm“deWﬁ’én% WwaAterrplpaRon gmau %@w@m gbsprbipg

“ wat er - sol uBRalygedb Y S‘thpnan@tnmhytommwlmrﬁammtatﬁﬂows 10 formed -
.into the Wﬁtﬂet]ﬁdﬂfé?hﬁaa%hﬂdkswm&eﬁéﬁan J,Hggﬂ{ l¥si s and internal ()
crosslinki ng agei,f1 % é] ? veésgﬁg]t{ rrat erials can be used and the’ -
~ preferable range £ f Sizp @ Wﬁﬁﬂbﬁmﬁfhﬁ%ﬂﬁresent

" invention feves withi68 1foto ﬁil@)plmon@ @enﬂsﬁﬁn@ﬁ%ﬁrbsﬂlﬁk@ﬂgﬁlyﬂernd udi ng the
- above-yent st t St e of the
"above- 1r?ent oneg Ct?g‘g‘?’ OP#]?% %)lv%nh(%gl %ﬁW’?ﬁ@"@R%ﬁ eto <3> are

incl uded Tﬁe‘f% 57 1013mage Wdl | Then,dhe absdrbancanfigartiongl g::;oupihnd/sr ep <1>

. rel at t t Nk
ond ?.Son"ﬁlee gp??%%lgﬁﬂl‘ﬁm“méon ‘{?M‘%‘f’ét%&? ?‘?‘ﬁo st
20 (i) .the Y ARREHRO {ﬂﬁ dyp %Wml(le»z) (a3)

and crossﬂ%ﬁﬁ—ﬂgﬂﬁl@éﬁpm@c)tof%mﬂmmpgmhon) 10- 4Sﬁmﬂ3ﬂy,rm)93ﬁﬁ'é@ﬁed on

. the t @03” 1PBH6s in a region of the same particles are measured and the standard deviation

(S) of the measurement value was calculated. Note here that the standard
* deviation (S) can be calculated by the following formula (16).

(9) =((100Zp*—~(Zp)*) / 100 100— )2 (16
In the above-mentioned formula, p denoﬁes a absorbanoe measured by an o
- 25 - infraved spectrophotometer. - : L o ) _

_ - When at least two of the above*menuoned <1> to <3> are sausﬁed., the
o Waterretentlon amiount (x1) and the absorptlon amount under loading (x2) and. .. -
the liquid pexmeability under loading (Y) of the water absorbing agent tend to
- _increase, and thus the absorbing peﬁ'ormance of the Water absorbmg agent
30 becomes exoe]lent :
o On thie other hand, among <I>to <3> mentloned above, When only one ls -
o satisfied, any of the water -retention amount (xl) the absorptton amount under A
' loadmg (x2)-and the liquid penneabﬂlty under loading (Y) of the water absorbmg
agent terid to be lowered, and thus it is not preferable. '
35 . More specifically, when <I>is not satisfied, the waterretention amount
1) and the absorption ‘amount under loading (2) tend to be lowered; when <>
isnot satlsﬁed, the absorphon amount under Ioadmg (XZ) or the hquld
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-of (al), (a2), (a3), (61) and a reaction solvent, ftore preferably 1 to 18

mass% and particularly preferably 5 to 15 mass% That is toMar00G he
upper limt of the polynerization concepftration is preferably 20 nass%
nore preferably 18 mass% 25 and particularly preferably 15 nmass% based on
the total mass of (al), (a2), (a3), (bi) and a reaction solvent.

Simlarly, the lower Iimt is preferably 1 x 10-4 nmass% nore preferably 1
mass% and particularly preferably 5 mass% Wen the concentration is in

this r ange,Pmahlﬂlsﬁﬁﬂﬂéﬂﬁa(hﬁ'Qﬂﬂteh&gbo BORbwdREd ﬂﬁtﬁﬁéﬂ%ﬁ&tﬂ&@aﬁéﬁé&“ (x1)
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pol yneri zat, IS e 0 C TIS_ to 60Y' neans
that first tar%ai poid rreélllnt%oé’tﬁ?fc? g F; OIT" 17 May 2006 1 21 is
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carbon at &RES 33155“@ hﬁ»&%}s@referm Hex (Ihét@ ArmassHbased apthe blrtalmaﬁa)gen
at oms and of (a1, (42), €a3) ol )earsca b@tﬁ%h@ﬁﬁren( $ord p%@fefﬂﬂ?qltﬂ(iS(iﬂégs% BhAg a

car bonyl %raPH&léﬂf E)Léigfa%%r 5 ?@ n}/ass 2. afi‘ha?: is a\élajr;,%he uppel?’lmm: of the

polymerization concentration is preferably 20 mass%, more preferably 18 mass%

=) .25  and particularly preferably 15 mass% based on the total mass of (aD), (a2), (23),

(b1) and a reaction solvent. Similarly, the lower limit is preferably 1 x 107

mass%, more preferably 1 mass% and particularly preferably 5 mass%. When

the concentration is in this range, the abserption amount (x2) and the -
) - water-retention amount (x1) tends to become excellent.

30 ’ (1) the polymerization temperature is preferably in the range of (T+5)°C
(T'is 0 to 60); more preferably in the range of (T«4)°C (T'is 0 to 60); particularly
preferably in the range of (T+3)°C (T is.0 to 60), and most preferably in the range
of (T+2)°C (T'is 0 to 60). When the polymerization temperature is in this range,

: the absorption amount under Ioadmg (x2), water-retention amount D, and

35 liquid permeability under loadmg (Y) are improved.

Herein, the phrase “the polymerization temperature is in the range of
(T+5)°C (T'is 0 t0 60)” means that firstly the target polymerization temperature T




nor-e -carbonyl groups and 3.to. 40.or nore carbon atons; {(4) a carboxylic
-~ acid" having 1 to 4 or nore carboxyl groups and2.to 20.or nbrMaya@on

atons, (5) an -oxine having 1 to 4 or noge groups (>G=N-A3) for
configuring the oxime and 2 to 20 or nore carbon atoms; (6) a phenol
having 1 to 4 or .nore hydroxyl groups and 6 25..:-to 30 or nore-carbon _
atons, (7) an et her havi ng 1 to 8 or nore- ether bonds (-0-) and 4. to 30
or rmre carbon atons; (8).a sulfur conmpound having | to 4 or nore. sulfur
. atons and ZStdet@meedmiremn;atehmemm&oni%oamP(Bm:ﬂﬂldwhaﬂTlsto 3 or nore

. for gaRf 10
R xi o havi e Mﬁ%ﬁﬁ%ﬁ?@ﬂ%‘?&m&%@@a%& SRR PR Srblednd 6 1o
. 2030 or rm‘i“%’@zﬁ qtempesatee $5%x afilag ts fsag,ly meass theattit ary .
lphOSpr ne mm&efﬁbl@ﬂiutmﬂeﬂdbmeﬁz@ﬁoﬂﬁi'@rﬁb&§@i‘@5ﬂécéﬁiﬂlﬁngﬂ%3 to 43 or
- nore ca I ncl [ kITe h ne riethyl ph I ne,
- di et hyl psﬁen%ﬁ{ ng OFHaﬁ ﬁ“‘ﬁﬁ@g‘ %‘Foi%%h{ pmperaturebpr evi at ed as
bpp?g ), tﬁrt h ;amérﬂﬂf@nmﬁda@stmemmahe)elenmﬂmoﬂmh&nwde&ma@
i s(dime iHhe
ortho- phenz eﬁg b‘illi]ééa Ii% b@ﬁhﬁg% Zﬁ.{eﬁgjﬁﬁ%f@yb&hﬁgﬁﬁﬂgndAumthe
1, 2- bi s(di pERAD %‘f%ﬁ@ 1, 2- bi s(di met hyl phosphi no) et hane
'(lhgrgl naLter abbr’ﬂiellfgﬁaﬁd((ﬂiﬁoﬂjhﬂftoﬁ]plegﬂ(c)‘@hoe cagar] limited aslongasit . -
i i nh ne i S osphi no ane,
172 i 305 i befa %f‘ﬁ%? SIALE pecRl T gie,
- dppbm )(d figan 1% e i bm%myd}\mimm) and halogen anion (fluorine amorrll
i s(di ehiydn! B&{]ﬁﬁr@n ane, 3
tris(di phen nﬁh%Sp i Iaﬂg hos ﬂ?nejgﬂ %&l@tﬁ%ﬂ%ﬁ g%an%%w@é L
ethyl) phos SFEFQ*? %@W%Phosphoms, and '
. tris(ethyl [shﬂ’uylapddi&]rﬂmnm@téwmmnﬁphnddmm the Iike. Exanpl ez of (2)
. anmoni g5 or - am ne t ons or nore
# fggﬂ tﬂ? M&nd%nrgmgg g{;lgé% Il?let 2 %IH; sgfeggﬁd]ﬁ _

carbon atons.inc “am ne

~ havi ng "t wo SHIUR PERting ﬂog@nmamrﬂaoaﬂmmgan&se@nthmﬂlewmgﬁbgen 10
atons, and(1Derd uéd. B anBresygh ? Q i, 1(égen atom

.' incl ude’ pyr4 di erein f r bbreV| at d as i et hy am ng,
sal i cyl am h% 2%%%% ﬁ@?ﬁ@‘%ﬁa f Blsné%ﬁwwmpmamme
2-di et hyl ahavmgétﬂodrmlmomlof(:ﬂmgmjmembﬁh)iamodd or nedrexashanatoms; (3) a

i f‘dene%“ﬁdﬁ%ﬁl'ﬁﬁiﬂﬁﬁ“ano 9‘3{5%%8% GrIGANE el iRgrichBrine 1t080r

sal i cyl al dMerearbonylgrouns and 3 tardp erwmory cast orEa@n;ﬁ agfarbaxyy agidi ne havi ng
t wo mtroghmvmgarmmoﬂmd:éeaﬂiohylg&ﬁ ;Qs Sh@nith 20 6@&(0%&%5&%@%«3)@&@ ed as

N o T RN rikd B (SO BED B confiiming the cxime and 560 00
SR 20 or more carbon atoms; (6) a phenol havmg 1o 4 or more hydroxyl groups and 6 N
25 .’to 30 or more carbon atoms; (7) ; an ether havmg 1 to 8 or more ether bonds (-0-)  ~ L
© - -and 4to-30 or more carben. atoms; (8) a sulfur compound having 1 to 4 or more.
R su]fur atoms and 2t0 40 or more carbon atoms; (9) an amide havmg 1to3ormore -
| g:roups for conﬁgunng the amide and 3 to 54 or more carbon atoms; (10) an
~ N-oxide having 1 to 3 ox more groups( N—O) for conﬁgunng N—omde and 6 to 20
30 - or more carbon atoms; and (11) dthers: : '
S - Exainples of (1) the terhary phosphine compound havmg 1 to 4 or more ,: =
- phosphorus atoms and 3 to 43 or more carbon atoms include: t:nmethy]phosphme
triethylphosphine, diethylphenylphosphine, tnphenylphosphme (hereinafter
- -abbreviated as “PPh3”), ortho-phenylene bm(dlphenylphosphme) ortho-phenylene
'35 bls(dJmethy]phosphme) ortho-phenylene bis(diethylphosphine), ortho-phenylene
. Abls(ethylpheny]phosphme) 1,2 bls(dlpheny]phosphmo)ethane ‘
1,2 bxs(dlmethylphosphmo)ethane (heremafl;er abbrewated as “dppe ), .




20 N, N-di net hyl ethyl ene diam ne, salicylidene ethylene diamne, N
ethylsalicylal diamne, bis(benzoyl acetone) ethyl ene di amligyiay 2006
1, 2-di am no-1, 1' -di net hyl et hane, 2, 2'-4y-pyridine (hereinafter abbreviated
as "bpy"), 2,Z-bipyridine-3-yne, 2, 2'-Dipyridine-N, N -dioxide,
di cyandi am di ne, (am noi m no met hyl ) urea,
. [ (2-am noet hyfl am no] - 1- propanol , 2-[.(3-am nopropyl)am no] et hanol, 25
N-212- (di et hyl ami no) et hyl ] - 3- am no- 1 propanol, tri s[ 2- (rret hyI am no) et hyl ]
| gmt ne, Ithmflh%iﬁdlethylﬁhos@bh&@d)émhe dpmﬁlsgéth?%@n :
' ri met hy onRa i.0 r af

et hyl ene dlIa%bls ‘Z‘P]fgnﬁgﬁﬂﬂlgﬂ{“ﬁ n‘a‘?‘?f‘e& %ref@s\faﬁt#gq %P“{; 3)
ani ne havi ng2b @m&thyltmbr)@lnm)magbm@ﬂ;ﬂvas (diethylihosiindinsdthghene triami ne,
- triethyl ene $-pio(c ?Olnﬁ’e% i dene)
et hyl eng di al iS( Iri);hs’t:}n E)thb ﬁgﬁd]l@lm ng g#)am ngfg} g&?})ﬁﬂ&
3-bi s] bgs( P22, ?tby phos ﬁ%}ﬁéﬁ hipe; tris phosphmc ethyDphosphine,
"~ 4-di net hy| dniste ﬂpﬁeﬂrlphbdnﬂmdeuhbﬁlpﬁbslﬁnﬁyrﬁmhame bi guani de, im de :

di car bonei nde di @Qeggp f: ar. barm anl di 334 Q_ht hal ocyani nﬁﬂ
N, 35. N-tetrakis- {2-an No& M RE |0 4 pT mpre Hﬁropane

tri s(2- ben2pfildaAd an ma@mamlmdm anp;ae heyingrose mjtrpgest dbphene.
di am ne, -2(2-2) améne Il &wglrﬁ'ﬁ'o%eh atﬂms7(2fS tHa?ﬁ@iﬂ&?%r?&emoﬂe nifrogén

11-tet aza 8, 12-tetraazadodecane

11-tet gﬂ%‘fé’["@&?‘ﬁ#&‘@a et hyl ene bi s(bi guani de), tetraphenyl porphyrin,

his (2- pyrldyl Fmahmleﬂnﬁ{ﬁl bnﬂnehamgoaamm'ﬁ@datb@xmaxﬂgp!yﬁmf (3) the

OB ARG P RALRER L S m@ﬁa&%eb%ﬂ pipdfiElafe "
_ethyl acet gﬁwﬁf%’g g %8@@%@@%@@%.@8@@9%@&3@@% 2,

4- pent anedeﬂmﬂplamméﬁﬁﬁiﬂhﬁéiﬁhﬁ@,e aleﬁnﬁ@tﬂqujlr(ﬁ@ﬂfﬁﬁﬁet%ylgﬂrrﬂiﬁw 1- pheny! -

3- but di d ro anedlone
1 pheny 9‘%?10@“*% SRy %?ébwéhszq e e
enyl -1, 1003H theebike.t ri f1 uoro acet$acetone hexaf | uor oacet yl acet one,

benzyl , . di benzoyExaﬂglém@ 2PSRMABAARY ﬁv@&?&ﬁﬁ%ﬁﬁ%&ﬂ?m%ﬂ@%&hﬁ@ fluoro

acet one, . 2 et:hane, et h am none nql,

6- bi s[ bi s(%W'Pé h’f%’#@%% nnfpﬁ?@ﬁ APBPpl es of (4) the

car Boxyl i ctraoe et m%yohhexmm diamix YN, I@ﬂmﬂhﬁlethﬂdnédia@_ iR@, or nore
car borpat oRENi dﬁghﬂ S i i Che

pht hairgl(jét acl ddﬂﬁb 8t| acl col™ ni g gglli ?nea@a%](rié‘% N egﬁfrlaghcﬁzﬁ
benzoyl pyr‘i‘@?’é“%t@ﬂlﬂ en@é’fﬂ?ﬁ@ﬁ’@bﬁ’ digming; L2 @amemo-ﬂuli dxmathﬁeﬂme,c acid,

g (2- h%/d [mﬁybipsryﬂd)ne @iehe&haftﬁﬂalﬂﬁbﬁﬁmatsa%w;)cz FBifyridmeBIR) S, L
2I 2§1d2ﬁe§ i,%ﬁgg%m he ![ et %ég%%/ eneg_ia%ﬂn} iy M%%E?@W HE%LZ”ZI nitrilo)
t et r aacet il2-awigpethylarping] Hgmopand, 21[(9iaahnmoprqplyﬂalimﬂm]eﬂraebl c acid,
ethyl %ed'lﬂ@[%ﬁhéﬂfyifﬁﬁ{rﬁ)%th9ﬂl3calﬁﬁiodl -pEIp4Rb]) Brisf2-(methylamino) ethyil
. amine, imidazole, N, N'- disalicylidene trimethylene diamine, 4, 6, 6-trimethyl- 3
. T- diazanona-8-en-1, 9-diol, N, N, N, N-tetramethyl ethylene diamine, 1
| 8-naphthyridine, and the like. -
Examples of (2-3) amine having three or more mtrogen atoms include
30  diethylene triamine, triethylene tetramine, tetracthylpentamine, N,

' N-bis(2 -aminobenzylidene) ethylene diamine, tris[2- Gnethylammo)ethyﬂamme
diaminopyridine, 1, 3-bis[bis(2-pyridyl ethyl) aminomethyll benzene,
-4-dimethylamino-2,3-dimethyl-1-phenyl-5-pyrazolane, biguanide, imide

- . dicarboneimde diamide, biuret, carbamoyl guanidine, phthalocyanine, N, N, N,
85 N-tetrakis (2-aminoethyl) ethylene dialﬁine, 1, 2, 3-triaminopropane, ‘
tris(2-benzimidazolylmethylamine, tetrakis (2-pyridyl methyl) ethylene.
diamine, 2, Z, 2-terpyridine, 1, 4, 7, 10-tetraazadecane, 1, 4, 8,




- N-nmethyl gl yeci ne, gI ycyI gl yC| ne, glycyl gI ycyI gI ycyI gI yC| ne, sal [ cyI [ dene' i
glyiine, into di aci d, nethyl i m nodi acetic acid; N, N-di etlﬁwl/[ayjﬂ(ﬁm eno
carbam ¢ acid, ‘nethionine, proline, sargpsine; xanthogenic acid and t he.

| i ke. Exanples of (5) the oxime having 1 to 4 or nore groups (>C-N OW for
- 25 conflgurlng the oxime and 2 to 20 or nore carbon.atons: incl ude= di net hyl
gl yoxi me, 3-(2-amino ethyl inino)-2-butanone oxime, benzi | met hyl gl yoxi ne,
2, 6-diacetyl pyridine dioxime, 2pyridyl aldoxine,3phenyl inino-2-butanone

“oime,  sallbdrakdahdeanax, 6o, Bhtalokeumbrogh s o1 (9) (e phend
having .1 to ta e _carbon atons
i n\é: uge a&ﬁt%ﬁa%@?logg% %%n%gat@’;ﬂ@%eg’fﬂﬁgg f@(% e k’ Wﬁ}f‘?rl lo)
. bi s(2-pent dmn)yim )ﬂéﬂmywnblsh amihthﬂl:ﬂ&llke 30 or m)re carbon atons
i ncl ude tet rahydm asa,f(gﬁtﬁg%&n Lk

~ 10-tetr oxa etr cane, pent aox c [ opent aﬁec 1,
4 Exa ;‘?aﬁﬁgﬁéﬁﬁgﬂtﬁéﬂrﬁﬁo@cﬁg@ﬂﬁw {duore.cey Oéilnd 4 to
. % n|1 g F Oi g tZ}tnthndiuﬂg ethyllatdiate] adetyladetod®(het@nafter ﬁ!@i@%!%ﬂiﬁf%ﬁcaﬁgpine 4,
7, oxa-

10-di azabl %ﬁg&gf%dl%ge%@é&%sane %%@ﬁﬁgﬁf?}éﬁz %g% él']f;be il’_L 4, 7,
10, . 13- pent3bRaeedopert Baenyipeniaae-2 M-dioneal, &@phzmrlpbr&maneldmne ,

ég di. ?zabl wnzm@lﬂxg;o:;%héaammsa@ (1rn>amﬁb@1y1dﬁﬁﬁﬂ6)tﬁsm | I1het| i ke. ard

. Exanpl 3. g Gﬁ #r c% havi n r or e, su ao 1

‘2 to 4 2t fone d?"é%ﬂ%’ ‘éﬂ‘%?ah‘?@y
. ethyl thi o mefbb;le,cﬂSpamgmebnmylamtom $hhmy1ghﬂum}o zmetoﬁhe S0, ermhm our ea,

- phenyl di t h| gﬁﬁe@gb% noet hi net hi ol , o
di phenylthl ocar one ﬂg OXI en an |th| on, .2, 2, 7
7-tetrai net hyl - 3%@%’1 arboxylicyaa ébavmi o hotomere eirhesh groups
- dithiocar band@i@@&brrhdiﬂe&ﬂﬂﬁ&at@mli@ﬂ&deof@i , kAl ﬁw‘?:!cld,"hﬂi Lieaddl, 4, 8,

- 11-t t f t d 1
{03 o m#)ﬁwﬂﬁ%ﬁ?}f?m% bidid P miocFpic S E SR 2. bolev iy icid e ar bon
atons incl ethyl @omﬂxa@ucmmmwm mtiatbﬁr@da*dnﬂdsyeﬂk)d) met hyI

formam d d. d
an onet hyi S{B m‘i}ﬁi"éﬁ%o i pht c#” ‘%E*‘S?c%a'h?hfdic'w am de.
~vali nonyci fi l d(E)‘ﬂerel B@%ﬂ% dippumeetipaoeticpdd.t o 3 or -

more .gr ouptramfs IN2-(cpdatexae dinitile) taﬁda:teﬂctacai,ﬂ mﬁﬁahe ne conpound are
B A e R A
“compound aNemethyd glvemes Blveyleiyeings ghyeylalyayh glyb}'lcglmme salicylidene glycine,
' .~ imino diacid, methyl iminodiacetic acid, N, N-diethyl dlseleno carbamic acld1
methionine, proline, sarcosine, xanthogenic aad and the like.. =
o _ Examples of (5) the oxime havmg 1to 4 or more groups GC=N-OH) for
B 25 configuring the oxnne and 2to 20 or more carbon atoms include: dlmethyl ﬂ
e | glyoxime, 3-(2-amino ethyl lmmo)'2 -butanone oxime, benz:thnethyl glyoxime, 2,
| 6'd1acetylpyr1dme d10x1me 2-py11dyl aldoxrme 3-pheny1 1m1no-2 butanone oxnne-
. sallcyl aldehyde oxime, and.: the like. : L
o ‘Examples of (6) the pheriol havmg 1to 4'or more hydroxyl groups and 6to
- .30 30 or more carbon: atoms ‘indude: catechol, 1, 2~benzened101 1,3 blS [bls(2-pyndyl
B | ethy]) ammomethyl]phenol, 2,6 bls[b1s(2-pyr1dy1 ethy]) axmnomethyl] "4'phenol,
~ 1-mnitroso-2 -naphthoL and the Like.
PRV Examples of (7) the ether havmg 1to8or more ether bonds (—O—) and 4 to
LT T 30.0r more carbon atoms include: tetrahydrofuran, 1, 4-d10xane teh‘ahydroﬁlran |
0785 1,4, 7, 10-tetraoxacyclotetradecane, 1, 4, 7, 10, 13~pentaoxacyclopentadecane 1, 4,
7,10, 13, 16-hexaoxycydooctadecane, 4, 7, 13, 16-tetraoxa-1, T
10~ dlazacydooctadecane 4,1, 13 18*!:etraoxa-1 10 dlazablcyclo [8 5 5] icosane, 2 -

T .




(fI uor| ne, chlorine, brom ne, iodi ne) ani-on .and. a corrpound cont ai ni ng a

_."cod"™), 1, 3, 5, 7-cyclooctatetraene, cyclopentadienyl, penl7aMayl29(D6 _

- conpl ex havi

“to 10 of tH

- cydopent adi enyl, tropolone, 1, 10- phena%rohne and the |ike: -Anong these,_

-1 1. gands, fromthe vi ewpoi nt of polyrrerl zation, . halogen (-N-0) and 6 to 20
or. nore carbon atons include: a-picoline- N-OXI de, y-picoline-N -oxide;:
pyri di ne-N-oxi de, and the I|i ke. Exanpl.es ‘of (11) the others include=

e ol BHaSh 40 T 1R Oy RS R 2 o L 4 T 21 mesaona s Na'
“conj ugat ed Modipzahicyclel8ch ] tgaiedncmopensio, igsida, ad thelfkeor  more

" he con ugat ad. cozeiifleser @ dip IREREMERARE TR 4 iR ks
~ abbrevi at e@niezm% Mehcpmﬁee;smd«udefdlaﬂ:eddnt@am annaagﬂeethglthmuch
1i gandi §dugyco Emleenﬁeﬂaulstm 1 4t 1@;&@%@%&%{}4@%{@3 ob) Scdbe such

i gand-i'ncl uy he f orm of c natl
“particul arl ddl(?fj;rg tﬁ‘é‘?fgloérﬂ;lp FSRPBound are nost
“.preferabl e tllyl:aﬂiﬁomip 2mapenwnaﬂ:ﬂnmn,(zs 267, ﬂaanteanethﬂ B 6-tithfawedadiene) , -and

- conbi nat i oB-hhasRnk eltg_%ﬁg(r:dm{? ylldfl?hl Ybel?:m %%O%P‘%?%h% L.ectrolyte"

_electric c\éﬁa%@lgl‘lﬁ%&:c(gﬂl%i arge’et@@i’&]w amdﬂwldt@ct r’logSIclla\r/Se' | _
 Comptexes. Bl B4 TR S nE L LA e
' Grng 11 O?Kl#n erl Od{})es{re re E 5@%’&5‘@ e‘iﬁ%@‘@é‘ﬁ? htﬁjgﬁn .
" :' % ghugj CI(EIP ‘E’%fo, WEE@P} 1€ l\bg%aﬁliaé f@}fmaﬂ{lde(ll@aﬁmﬂﬂyl hhmde'x)ﬂdsﬁhate[, Aqﬂ:relrz]l)rlt‘l]hgﬁ :
" metallic e errent %{;i&éhle ’] qliftﬂmglehent |nd‘l he Flcl}c}il?ﬁ) %%I’IO 10 Group 8

rabl e exanples I ncl ude:

—[FeClZl(ﬂopy)Z] Efaﬁbbébﬁ@mm4)ﬁa@héﬁn (ﬁﬁ&ﬁb&]gﬁ% 5@@1@%@@%) 21 ;

[Fe ?%ﬁ@)&%ﬁz‘?&ﬁﬁ%ﬁ S e T
‘[COCI(PPh3“P319P C13(py)31 [Co(cod)Z]Cl

[ GO W CO) ( PPh3) aixa:ﬁﬁlesof@ﬂﬂféaﬁh [%ﬁ% L
B ?t':i:z%;% Jeacits ekt pemiis i T,

- [ Ni CLZONHaay Yke. [ N Cl z( PPh3)], [N 2d a(PPh3)z], [N|(PPh J
T N' (py) 4] Cl 2, 1 %I&@Mﬂﬁ@@hmhﬁb@%&ﬁﬁ&gaﬁé& é}lmpoun llzllv%n!ghllg 10 or
- more unsaturated groups and 4 to 14 or more carbon atoms is used.’ Examples of
: the conjugated compound mclude 1,5 cyclooctadmne (heremaﬂ;el:, abbrewated as
e - “cod?), 1,8,5, 7- cyclooctatetraene, cyclopentadienyl, pentamethyl
- :,_',;, o 25 . cyclopentad1enyl, tropolone 1, 10-phenanthroline, and the like.
R - -~ Among these ligands, from the wewpomt of polymenzatmn halogen
B (ﬂuonne chlorine, bromine, 10dme) anion andacompound contammga o :
: phosphorus element are preferable. Chlonne anion, bromine anion, 1odme anion, .
e -and tertlary phosphme compoundaremore preferable Chlorme amon bromme O
. -30. - anion, and tertiary phosphine compoundareparhcularly preferable.’ Chlorme o
. anion and a tertiary phosphine compound are most preferable . S L
,_ .. Theform of coordination of the ligand )i isnot partlcularly ]Jnnted and L
s ‘may include unidentate igand (examples of such igandinclude -~ .
S ‘triphenylphosphine), bidentate ligand (examples of such llgandmclude ethylene '
35 diamine), multidentate (3-6 dentate) ligand (examples of such hgand include
' _ texpyndme) and combmatlon thereof
' Furthermore, © may be any of anon- electrolyte complex havmg no




(3) Wen the nmetallic elenment- (cl) is a nmetallic elenment in the fifth _
- period Goup 20 8 to 10 of the periodic table, the preferab’/lMapﬁZ@ﬂﬁ:)I es -
‘include: [Rh2C12(cod) 21, [RhCI(CO)(PPh:Q!iZl [ RhCA (PPh3) 31, _ -
[ RhCl (Oz) (PPhs) 31, [RhC 3(py)3l; [Rh(cod)21Cl, [Rh(E (CO) (PPh3)31,

[ Rud z( bpy) z] [RuCI 2(bpy)2] Cl; [RuC (13)(CO) (PPh)al; [RuCl(H)(dppe)Zl '

.‘[RuCI3(NO)(PPh3)21 [RuCl 2(PPW, [RuC.2(PPh)4], [Ru(CN) 2(bpy)2],

[ Ru( CO) 2( PP ES) [ Ru(l 3).2( Nz)(PPha) al , [Pd(acaC)CI (PPb3)]; 25 '

* [ PdBr (CHa) [ @]WFGS[CP' BP’GNPPIPE"[ 93311( wddtric chaxeCildsiguiod) | O , -
Rl sancapa sk, (HG T .
[ Pd( PPba) J, [Pd%?l %peqréé@ {':hﬂcg(é)thlﬁl fmgand the |ike.

(4) Vhen conwleresal | ic el errent (cI) |s a matalllc el ement in the sixth

. Pﬁ{::gge@?&?g?ﬁhgnﬁigtﬂﬁ %&{ﬁg@ﬁgﬁia% xanmpl es
- [Gsd (H) (d é;(‘tg%/ eer 93‘7’3]9 gﬁlﬂﬂ

é;; -

- [Os 20b |
.'[|XE:ICI(\DCO)( [hU(PPha)3I IIr (Oz)(PPV\B |ErC1§‘?nAE§E’E’SH@Z
(cod)zl CO)(PPV\aI [Pt(acac)CI(PPh I, 35 [PtBr((;
P( %ﬁgﬁ wtlg@eﬁﬂag@mep m@mmwkﬁw@\mmup]eﬁbd IR
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ST '[PdClz(en)] [PdClz(NHa)(PPha)] [PACL(PPha)l, [Pd:CLA(PPha)a, [Pd(PPha)d
o ’[Pd(py)dClz [Pd(SOa)(HzO)a] [Pd(Soa)CNHs)a] andthelike. - 7 . o
-+ (9 When the metallic element(cl)lsametalhc element in the axthpenodGroup S
30 . 8010 of the periodic table, the preferable examples indude: [OsClsbpy)el,
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produced by mxing. 20 a salt of a net aI l'ic el enment (cI) (fIBrMex 2064 e,

...metal halide, etc) and ligand (c2) at ®@gomtenperature. Furthernore, .there
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‘then producing the targeted conpl ex conpound Asalt of a metallic. element
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and-(c2) into an. agueous sol.ut j on/ sol vent solution, 25 or mxed in an
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.the step <ﬁ5§£ﬁshta d invention, the average particle size, the

speC|f|c surface area, material and pHin. 10 mass%-aqueous sol ution of the

" waterinsol ubl e spnasiaplermetaod: forarample dhe dymplex cahdeganduced bymoseng n <2>
- of t hexgs ecaBalt b SUGAINR eleAttht (413 (B Sl ﬁletﬁmaé zgfﬁﬁe c%‘? . The
-anmpunt of : the vvater nsolybl e spher n to used is . _
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o cr ossli nk%nﬂfbluﬂa?r Asalfdth shetall eféhient (Qﬁ atiPS figand ©2) may be mixed asit
- is or mixed after dissolving (c1) and (c2) into an aqueous solution/solvent solution,
P 25 ‘or mixed in an agqueous solutton/solvent solution. If necessary, they may be
- heated t0 30 t0 200°C. If materials to be removed are generated, they may be
: removed under reduced pressure. The generabed complex © may be taken out -
" asitis or asacrystal and may be punﬁed_ Examples of solvent o be used herem -
... inclade, alcohol (methanol, ethanol, etc), ketone (acetone, methylethylketone
80 etc), amide (NN -dimethyl formamide, N-methyl pyrrolidone, etc.), sulfoxide
© . {dimethylsulfoxide, etc.), and mixture of two or more of these materials.
i When the complex (¢) is used, the amount tobe used is preferably 0. 005
ppm to 2 mass% (5 x 109mass% to 2 mass%), more preferably 0.01 ppm to1 mass -
- %(10*mass%to 1 mass%), particularly preferably 0.02 ppm to0. 6 mass% @ x108
'35 . 't0 0.6 mass%), further parilculaﬂypreferablyo 03 ppm to 0.2 mass% (3 x 108
o mass% to 0.2 mass%), andmostpreferably() 05 ppm fo 0.1 mass% G x108 1o 0. 1
g mass%) based o on the total mass of vinyl monomer (al), (@2), (a3) andinternal ..




I|mt of the armunt of . (d) to be used is preferably 1 mass% nor e
preferably 0.8 mass% and particularly preferably 0.6 mass%MSy@OOﬁarly
the lower limt is .preferably 0.1 massdq nore preferably 0.2 mass% and -
particularly preferably 0.4 .20 mass% V\hen the amount is this lower limt
or nore, the liquid permeabi ity under |oading tends to be inproved -
Furthernore, when the anmount is less than this upper limt, the liquid
permeability under |oadi ng becones nore excellent . and at the same tine
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particle (dndrolymgrzation zate ean be Brrtheringimver; andithe productviptaebecoden t he
wat er-cont ghovegedlledgs! i nked pol yner is dried, a part of the 35
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vater - i ns Olvd'ét%elem%gﬂﬁ)[é ﬁierﬁél%@e particles (d) are the same as those in <2> of the Yy
: S : second invention.  And the preferable ranges are also the same, The amount of o
. the water-insoluble spherical single particles (d) to be used is preferably 0.1 to 1
‘15  mass%, more preferably 0.2 to 0.8 mass%, and particalarly preferably 0.4 to 0. 6
S mass% based on the mass of the cross]mked polymer. Thatis to say, the upper
limit of the amount of (d) to be used is preferably 1 mass%, inore preferably 0.8
mass%, and particularly preferably 0.6 mass%. Similarly, the lower limit is
o preferably 0.1 mass%, more preferably 0.2 mass%, and particularly preferably 0.4
.20  mass%. When the amount is this lower limit or more, the liquid permeability
: under loading tends to be improved. - Furthermore, when the amount is less than
| this upper lLimit, the liquid permeability under loadmg becomes more excellent .
- and at the same time the mechamcal strength of the water ahsorbmg agent
.- -increases further. ‘
{7125 - . The waterinsoluble sphencal single particles (d) may bé mixed. e1ther S , |
i ‘ - before polymenzahon or after polymenrization of crosstinked polymer. [ T
() When (d)is mixed before polymerization, (d) is added into vinyl monomer (al) _
- {a2); @), crasslinking agent (b) and/or reaction solvent, then these are
- 7. polymerized and crosslinked polymer in Whlch ) is dlspersedls obtamed_
- f’?}O . () When the water-insoluble spherical single parhde (d) mixed after
S polymenzamon GiD) (d) is added to the > water-containing water absorbing agent
- and mixed to be treatedtoformmto amlxture Inthlscase since the
.. waterinsoluble spherical single particle (d) is mixed in a'state of containing Wate1;
o i o thereafter, When the water-containing crosslinked polymeris dried, a part of the
235 water-insoluble spheucal single particle (d) enters the crosslionked polymer, thus
. further improving gel water permeation speed.. Iﬁzrthermore, (ii-2) after the
e '_wetercontemmg crosstinked pol_ymer is dried, the water-msoluble_ sphencal single. |




.‘28 partlcles (d) may be mixed. In th'_l;'s c'ase (d) |s|‘ohy5|cally adsor bed to
cover the particle surface of the crosslinked-polyner or nii7Xeey 2606 Si rrpl e

. mixture.in which the crosslinked pol ymeg and the spheri cal si ngle .

~particles are present separately. In this case, t he phenomenon in which

- crosslinked pol ymers aggregate to each 5 other via water can be prevented.

~_Furtherrmore, in the absorbed liquid including water insoluble part and
wat er poor-sol uble part, the phenomenon in which they coat the surface of
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. crossli nkeabumﬂdforpresmﬁﬂt@thd .e m xed uni forni y a (u-2) is preferable.
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- self-clean I ¥ r, -a gear corrpounder screw type- extruder screw

type kneader a nq‘ﬁgwageﬂﬁg&lhgg e Ie %éb%ﬁ&(ﬁﬂﬂéédetﬁw devi ces
S

..can be conbinegd fo t fhiird._ i nvent t he
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“ convention eYr%‘?W@Eagﬁféga‘@% articulartsp |aoonn§edma<sie§ee%or ution .
" cont ai ni ngdjsbgrsﬁjﬂ}i@,ﬁ@o@éﬁm(bﬂl]qu agent (b2) and solvent with -

- Gpossnkec, b0 VgL i RULSSIL B el Rl SRR Rl AT
" surface erbds emawgwglaaung@ﬁ)sshn@d‘wﬂmdn b thair thiep gremizal enifdrordg 20r an
. -amde ﬁpndmn%eﬂuS@Hyﬂ&okﬂfdéﬁ&}ﬂ%ﬂe%yd_at ion ( S) of the absorbance

e an.al yzed by , Examples of the known dev1ces mclude a- double arm type kueader, an

mternal mixer (Banbury mixer), a self- cleaning type mixer, a gear compounder, a
..screw type’ extruder, screw type kneader, a mmclng machme and the like. A .
P pIura]liy of these devices can be combined for using. . -
L 25 In the step <3> of the third invention, the standard dev:atron of the -
.- absorbance and the measurement method are’ ‘the same as those n the step <2> of
T the second invention. and the preferable range are also the same. i
o " Asa method for surface- crosslinking a crosstinked polymer w1th a-
EREEEURAN surface crosslmkmg agent (b2), a conventional method, for example, amethod -
.. 30 - including: mixing a solution containing the surface crosshnking agent (b2) and
. solvent with cross]mked polymer and subjectmg it to heaimg reaction, can be B
. employed. - . :
C When the crosshnked polymer is crosslmked on, the surface with the '
L surfice crosslinking agnet (d2),a method of forming an ester bond or an amide-
35 . ‘bond, and making the standard deviation (S) of the absorbance analyzed by
B mfrared absorption spectrophotometry of a carbonyl group or an amino group 7
- derived ﬁom an.e_sterbond or'an amide bond be 15 or less with respect toone . . . .




..| nfrar ed absorptlon spectrophotorretry of a car bonyt group or an ami no group
- derived froman ester bond or anani de bond be 151 or |ess Wit May 28Qfect to
..one 17 May 2006 29 of .sol vents, however gg:he amount is preferably.1 to 10

“mass% based on the mass of The anmount of solvent- to be used can be varied - -

“.dependi ng upon the kinds 30 nore.. Furthernore, both water and the organi.c
~sol vent maybe used The solvent may be used singly or nmay be in combination
- of- two kinds or diethylene glycol are particularly preferable. isopropyl

al cohol andatiide bfthervrosslink eﬂpalymemndudesfm@hhﬁﬂeafﬂimetﬁbdnﬁl and at ons
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_--or-the sol wiifaf-crbfdinking I t nﬂﬁ]%@% d thereof
.. As a solvent, wata'im%@c ?;%édﬁsgz)sdgﬁy%g?h@g% égg use ggiﬂg%n wat er is used,
- -the anount ‘B rably 1 to 10 mass% and nore preferably 2 to
-7 .mass% basedfonABhesohRﬁﬁ,v@itefbﬂd@f@ﬁdMN@dcﬁﬁ'b)é%’ég_ That IS to sag//, thed _
~.upper mt of t er_t D€ npss% , and.
. nore p%eferabl y mr?%gg%ﬂ gs';ﬁqugﬁ 5‘6@3?“ ¥l SIE ]erﬁﬁ? %1 mass%
- -and nore piRd Ejoappyelorablis 4o 7wimss ﬁtb@eémmhemgsloﬁthémss]migdpolyhmﬂS -
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"~ conventi onmals.s%Iand\mnﬁemefepablylzmlaﬁ%eﬂvheﬁlﬂa@amouﬁﬁbﬁ&hﬁmh 8 ther meat i on

- organic soP
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hesprags eﬁgspt @wdithe ebsorpticn aangmmtpmder badsxg vent ,- an

* al cohol ha@{z)geébm@ﬁomr@tons and a ketone having 3 to 6 carbon an

emulsified I'iqui or_a disper i.nclu face C ossliig'
“viat er (organic s‘tgﬁ 9\%’? tgoq;aity diBY'g‘PHgﬁJr ethe -

~ total massussfl Bgk mmahmdeg]@amfﬂaMIﬁaBmosshﬁbmmﬁpﬂﬂ)the ratio is
A f I f
ey §&m%a“ﬁ§%“ﬁé‘ﬁ£%??ﬁ%8 RORm I LLE Sh Rty bERNRES 01 g
agent (b2)3ceyntniheoyganie solyenicandy @mgopeamr A bydyopbilic(u) a

_method. f orsobvent |a|madw}ioj{haﬁhgw 10 carbet a'ﬁohﬁ’and a ketone having 3 to 6 carbon . -
' atoms can be used. " Examples of alcohol include methanol, ethanol, isopropyl
_ alcohal, diethylene glycol and éthylene glycol monobutyl ether, and the like. o
= 25  Examples of kétone include acetone, methylethyl ketone and methyhsobutyl ¢ e
- | ketone and the like. Among these, aleohol is preferable methanol, ethanol, R
o 1sopropy1 alcohol and d1ethy1ene glycol are more preferable and methanol and
- diethylene giycol are particulaily preferable _ : -
A - The solvent may be used singly or may be in combination of two kmds or
- 30 ‘more Furthermore, both water and the organic solvent may be used:
L - The amount of solvent to be used can be varied depending upon the kinds o
- of solvents however, the amountls preferably 1 to 10 mass% based on the mass of -
o ‘the cross]mkmg polyme:: Furthermore the u.smg ratio of orgamc solventto -
_ o water (orgamc solvent water) can be varied arb1tranly based on the total mass of L
. 35 | the water and organic solvent. - For example the ratio i is preferably 9: 1, more B
L .preferably 7. 3, particularly preferably 5 5, and the most preferably 3 : 7. When S
S _' j the rat101s n th:srange, the permeab]hty ofthe surface crosslukmg agent (132) R




- preferably 7: 3, particularly preferably 5:5, -and the nost preferably 3. 7.
- When- - the ratio is inthis range, the perneability of the si¥ag2006
.crossl nl.dng agent (b2) into the'inside 80 :a crosslinked polyner particle
~tends to be optimum and as a result, the absorption amunt under | oading
" becones excel l ent without reducing 'the water-retention anount. The
reaction tenperature of the surface crosslinking reaction is 5. preferably
80 to NOT and nore preferably 100 to 160C. Note here that the upper limt
of .the readiiodhed ¢l gesslinked pelysrexpaytietendsdo ve optipnsh.carsbas/a 160C
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- enul si on g;gjsylrﬁgi | n met ho a
"~ reversed- phase suspenst on g?rae?ifn;a Q%{Eb%%édgﬁtﬁﬁﬁq athl ymeri zati on

" method, .and a s Ssbnblm@nlhewern oubke used .

—)

S__D

. 30 As20a rtht: bﬂﬁfs}_ﬁjkedmﬂmeﬂ el:ltﬁmﬂ&'byﬂiﬁé bﬁﬁh&é}ﬂo aidIF pol ymeri zation
e hod ol yre ok B b oSl siFbag oty 1 S?%Eicmcﬂe SRR | onal 1y
© known di spEHAEHRO: gagentcanbeused_ '
o " - Forthe polymenzaﬁon method for the cross]mked polymer
REEE . conventionally known methods can be used. - HExamples of the polymerization
B .25 methods include: a solition polymenzahon method using a polymerization
o . .Initiator, an emulsion polymenzatlon method, a suspension polymenzahon
e method, a revérsed-phase suspensmn polymenzatmn method; athinfilm .- . .
o polymenzahon method, and a spraymg polymeﬂzatlon method, and the ]Jke can o
. be use(l : . :

.30 -Asa methodfor contro]]mg polymenzatlon an adlabatlc polymenzatlon;
B method, a temperature control polymenzatwn method, an 1sothermal
- polymerization method, and the like can be used '
B When the suspenmon pelymenzatlen method or the reversed-phase .
R suspensmn polymenzatlon methed is employed for- the. polymerization method,
o | © 35 fpolymenzauon is camed outin the presence of a conventiona]ly kinown dJsperSIng
- © agent, Pprotective co]lmd, a surface active agent or a mixture of two or more of these
i o matenals ]f necessary Furthermore When the reversed*phase suspensmn




materi al s |fn< agent, protective colloid, a.surfaceactive agent or a

m xture of two or nore of 31 polynerlzatlon met hod i s used,17aMay 2006
conventional ly known sol vent such as cm% ohexane nor mal hexane, nor nal
hept ane, tol uene, xylene, etc, is used nong the pol ynerizati on nethods, a
sol ution polynerization met hod using a polynerization initiator is
preferable An aqueous solution 5 polynerization nethod is particularly
preferable, since organic solvent and the like, is not necessary to be

used and .tpmlmdmmlaaemmsaa,@&ﬁ%ﬂﬁoﬁﬂs}mw gtion
initiator |§,qu: articul imte qq and a “conven onaII nown one can
be used. Ex s§40r TPHE a%b’%‘ﬂ@r’i‘% disriane; tolwese, Xﬂﬁ@ﬁlﬁ% 1%)13% azo type
~initiator, (| i) aApEngkthgolbmwatlm trietihads, é_lsb[lﬂ;loﬁ progdﬁmﬁm thBthodi ti at or,
and (i.v) anggh q%mgmg ‘and the ke. 6) Exanples of
- the azo type |%?t I ator | rﬁ:fl azo IpSI so%) ‘% r%lhﬁ?‘ﬁqug B scyano valerie
aci d and® t HeOIEXeYiZation weth dZSP Qﬂaﬁlﬁ Gmneprgapmmﬂw}nt@mdcthéorl de,
~and 2, 2 ahkd)ﬁndt&eﬂ@ﬁﬂto%e(&eﬂ)ﬂﬁﬁ%ﬁé%&hﬁa b@PIPRLLSon @RE the Tike. -

E:CI) E>5<arrples|of cg%g)ﬂ(h@t%@(%lmtl tor | ﬁ%@@oﬂﬁgglc per oxi de
or exanpl e ‘i}aﬁ”sl assium

persul fate, Orégﬁep llﬂmpwmlcaatbe useshd Ei?mnplelsef the(_mgﬁﬂeﬁzzmdm@ﬁ:off or
SiceTi st b O e OSSR T MORBRRIE” o1

succi ni,g aci I 0X nd oxyet I car
and thé6 %""@? agﬁy |°HWPPH{1 i nation of a

reductant a ka@@s&fthhmr@&mﬁmﬁﬁindﬁdéaﬁﬂﬁéhb%ﬁ%htm@la%ﬁs ite or

bisulfite i t e...ammoni um bi.su ferri.cy
chlori de, ?fg%era{clgﬁsu:]ﬁ?i fe antcf agégg%?t‘%g @a%oé’ﬁ‘éparnr (L%{?ﬂ 5 of the
oxi di zer i ﬁé‘ﬂéd rhesiroxvet hﬂdialromoramda,landq}erlﬁa.elfat e,

hydr ogen peﬁﬁﬂﬂmplemfthégmme&ﬁﬁmrmua@ﬁl&%&g Réfdﬁdtfﬁ he organic

hal i dejgo r organi ¢ _hal i onpo avi ng 1to 10 or
nor e ha?og'g%é&% or‘r@“&llog‘S p?ré) 6&’% @%%t%SW%F% adom t he

‘group consPe¢iviy persulfate; lantl she tkel, brganirpemtzide fokykanprnpbnopl paexide,

“hal ogenat ed;i- t-g{l@ybeﬁﬁd@o&ﬁhéﬁe Hfdl%pe ehgﬁ&ﬂﬁgﬁ&ﬁ% Ay Garboxylic acid
al kyl esteg_#g use&:\y a)g)% of "t fg njc de cortpound i ncl ude,
tetrachl or ShEEHARYS le‘? ke B?’i’?ﬁﬁﬂf@'t% @ndithe iikeor oi odonet hane, 30
dichl oro meti\Thswedyx t}lmtmﬂmtoﬂmbhd@@aboﬂibiﬁﬁdﬁdﬂd&aﬁ@ﬂﬁ bhg agci d,
1-brongy | - 5B e ﬂ%:(ﬁ er hav I . gro
consi sting OP&& on a lﬁc@ﬁﬁﬁﬁﬁe ﬁg O?aﬁ%hng
1- br onp- 1- AR r%ﬁ%ﬂma‘@lé bisitlhte, ferripchlonide; ﬁmhylhléaﬂa)ahd asesrbirxy| at e,
octyl 1- bratit-ddobeliteet Byhmpish@ &ﬁ&lzexaﬁﬂld
ootyl L-br ‘%%' o b%yﬁrgt D s lg@‘ﬂei‘éulfa%éofalka}me metal,

ARL{b: ogen peromde and orgamc peroxide, and the like.
| (iv) As the organic halide compound initiator, an organic halide compound having .
25  1to 10 or more halogen atoms and 1 to 15 or more carbon atoms and selected from L 7
the group consisting of alkyl halide, halogenated alkyl phenyl ketone, halogenated
alkyl carboxyhc acid, and halogenated alkyl carboxylic acid alkyl ester is
used. Examples of the organic halide compound include, -
tetrachloromethane, trichlorobromomethane, trichloroiodomethane,
- 80  dichloro methylphenyl ketone, I-bromo-1-methylethylcarboxylic acid,
1-bromo-1-methylethylcarboxylic acid alkyl ester having alkyl group
consisting of 1 to 8 carbon atoms (for example, methyl
| 1-bromo-1-methylethylcarboxylate, ethyl 1-bromo-1-methylethyl |
carboxylate, octyl 1-bromo-1-methylethyl carboxylate, and lauryl '
- 36 1-bromo-1-methylethyl carboxylate) and the like. -
Among them, () azo type initiator, (i) peroxide type initiator, and Gi)
redox type initiator are preferable. It is more preferable to use both () azo type

(D




"-.Armng them (|) azo. type |n|t|ator (||) perOX|de type initiator, and (||})

" redox type initiator are- preferable It is nore preferable]f?d\/la&m(lﬁoth ()

" That is tondiatoransl

““hand!l i ng pPBYY

azo type 32 initiator and (ii) ‘peroxidéegznitiator together with- (iii) r edox
type initiator The arrount of polynerization initiator to be used is. . :
. preferably 0.005 to 0.5 nass% nore preferable 0.007 to 0.4 mass% and
- particularly preferably 0.009 to 0.3 nmass% based on the total mass of the
vinyl nononer (al), (02) and (a3) and ‘5 internal crosslinking agent (b 1).
(n(;bpewom dertinttiabér bﬁethamﬂm(n@fredyxmngmmon nfrared water

.. content masurl“&‘h@%ﬁﬁlﬁﬁ maﬂérpﬂﬂﬁémk!xobégs bx&%rablgé%g tp 30

“mi nut es, spheri hum heat | pecl fication
100V 4ow @ﬁﬁ%eén%ﬂ% k‘?mj’ P@Hﬂﬁ% @H&MIF@H ,
exanpl e, atoﬂﬁt:hmi;%;i)aegianHwtot:dlmas‘sloﬁﬂl@hnymmeﬁipﬂfﬁlﬂt(aﬂ) @id @0 aid 230C,

Y tgl?,(r)]Cgl | %@%%ea%ﬁgdd@e Sﬂn%&lﬁs tﬁ%?ﬁe%%%g%ét ry| ng. R"%gf‘)uoftl iggca
dryl ng net Pelymaabipn mitiatertetbe lﬁmefeoalz!oorﬁam%pmpre pieferably Ot ef er abl y

S0 to'b waso&éss%rsdldﬂd&ecomy\fr\jha@e&eﬂﬁbla&ngsé,@ Sinmbas, H?éeelzemnhheftﬁess of
.the crossli nked mer .15 en.the er contpgg s in_this ran
B B t0 B iapdis prelPahly 0

: yoprization mitatgr 5 ppasste; orb| ng
. agent. partplﬂfessiblydi%?niws%rm:dﬁammﬂeﬂy@mtbtatdylﬂ009I‘xha$%1ere that the water

" contenjpcan be opf, . dﬁ&bg{,‘& i]}[b?! § @” Q@ﬁ{ fromthe
'5“armunti%efore heatllrzlﬂgg"g‘g‘hllj'Bye e |€11§éa|l"ls%carr|%g out poly i e?l on initiator

- to be usedpi)lgnﬁﬂ"é?‘ierably 0.5 nass% nore preferably 0 4 mass% and

. particularly prefefhathye 6f Eyims 896 wileFchatehy prifeibly Ofto20€

Ut O BNy ek D5 SR o .f

" “The crossl thﬂmob‘tp@’efitmly Odn 2opash’ m’aedbnéhe massf i:hﬂ(@:ds&ﬂmkpdmolymen

pol ymeyg ze B nﬁ%@ a?"ﬂ g I s
.. pref erasbl y%ﬂeﬁt’ﬁ? Fur hngénﬁiiﬂﬂﬂ% B'ls% igg[g Esﬂ% él n can be
* pul veri zedPoW B ﬁ%‘@ alit’é‘l%uﬂi?

_particle size i sN@treéieeeamm&%monmeaﬁbefobtﬁﬁb&bﬂﬁﬁbﬁmﬂﬁart Rui’

ﬂﬁ{agge;\?glgﬁégpar 1 cI e Si gﬁ%%@%ﬁ(ﬁm ef&r?é%%ﬁ% ?ﬁa@ﬁ‘ﬁ‘@éﬁ%m%‘? Of e: ggl y

100 to 800byysing AB ipfrares watey cogent mesnuingmaghinefaHE406 produet B9 pref er abl y

300 t @A00KBTT (Toatzofmo) SOMinterS atiiePhetit Bumidity bBfor8BestidY H0Ige partide .
EI ze is p[ﬁ{ 800 ﬁggrlﬁoer@%r abl'y 500 pm and particul arI y 35
econes f
Examples of the drymg method include usual methods for example, a
_ method using a heat air flow of the temperatme of 80°C to 230°C, a thin film
) ~ drying method by using the drum dryer that was heated at 100°C to 230°C, a
. 25 - (heating) reduced drying inethod, a freeze drymg method and a drymg method
- usmgmﬁ'aredray and the like. - '
Fi.lrthermore the crosslmked polymer after drymg can be pulvenzed_
B When the crosslinked polymeris. pulvenzed, Mass- average particle size is
R preferahly 100 to 800 um, more preferably 200 to 500 pm, and parhculaﬂy N
30 Vpreferably 300 to 400 um. That i is to say, the upper Limit of the mass- average :
. y partlcle size is preferably 800 pm, more preferably 500 pm, and parucularly
' preferably 400 pm. Slmﬂarly, the lower liniit of the mass-average partlcle sizeis
o preferably 100 pm, more preferably 200 pym, and partlcularly preferably 300 pm.
- . "When the mass-average parhcle size 1s in this range, the hand]mg property
.85 (powder fluidity of water absorbmg agent parucle etc) after being pulvenzed :
L . becomes further excellent. -
The mass-average parl:lcle size 1s calculated as follows .The pari;wle size -




.V\hen the mass-.aver age partlcle size is |n thls rarrge the handl i ng property-
(powder. fluidity .of water absorbing agent partlcl e, etc.) dffthvay 2ai6ng

_pul veri zed The mass-average particle siZ8is.calculated as follows. The
"particle size 17 May 2006 distributions of the crosslinked polynmers are
-plotted on a logarithm probability -paper in which the traverse axis shows
particle size and the | aongitudinal axi.s shows content by nass. The

. di ameter of _particles qccupying 50% w th respect to the total particles is’

‘defined as WEibrionsof theges D]émmriéreﬂottadnn@ll%m&mﬁnﬁmbﬂhytlon is
nmeasur ed aspapiriRWincHiIRVMeAvErSS RAS Ehops Yartleh uiid]ﬁ gt of 150

Tn are upes ATy, ”ﬂ@feﬁmérerﬁ@eni@gwm Ruithgogpets 0

" openi ngs- atmeﬁetdppmmsmm%mmmmmﬂelmepl aced on the sieve

~h he | ted to 10
"s?\el/rgg%fgr ?(r)gﬁﬁr)]ut es Ey u5| n a VI |nga%gc¢n ne. %}@%@g‘%j‘? %:rrpl gs to

~ be ‘neasur deptivefdtimseiand speningyel 710gnd, '
e o i TR

~ the absorbl ng % %%ﬁééﬁ%ﬂgﬁ:ﬂ%éﬁg%| ;7;0 of a‘?gg?]@eme avi ng
“the parti cI@sthglszeefe@fa\’mhtd&gpmQpenir@ihaisnsﬁoaa[&sis%ﬂmtbpandmbjbcteéwect to
- the {onel pavkielea0 ARG AR EL SR A6 ROTHE Moo BARRI SRV Ng

t he. particles size of 150 €ssS IS mass% or

. 8ct to
. the total FRFATEPEEMARM ﬁ%@ﬁ%@%ﬂ@r@e@u@%@n@muwmﬁe ned by
. usi‘'nga pl on%mf&hedamﬂmthnﬁeeﬁb@tﬁth@ﬂiab@Meﬁﬁﬁiﬁm pRae particle sizey

| I s obtained. 20 od _1s,.R0t.: pr |ijvited, and -
- “usual- devi ce suc;rllﬂﬂlga‘fHﬁ{%‘rm"Z I%']ZlFR tz‘ gﬁt@gﬁh é? UiEgi ng

machi.ne, rBP’FfPﬁgawlﬁer Yn%lﬂon@ntpépamesé]wngﬂnelpmdesagenﬁchl ne,
etc_. cap baoopesor 138 3hadon 8RB gl ggng@éérﬁh Grei th a
ust e shape of the

‘sieve if nec and article siz |sa
crossl i nkel 81’33’ %@Bﬁ‘%ﬁ%‘imﬁ%ﬁ} ey sizp of Lajumpordessisd of the
shape i ncl m%midesrwni!mae@ewmﬂ:hed)tshmﬁdescal e shape, pearl shape and

© rice grain shape |ndeter nat e ushed
“shape is pr %éﬁrtg Bg%cgﬁgfthﬁﬁn ?hgg%geée%% kS car %ﬁé’yé’rﬁ%%P "?rﬁte | brous -
products i %ﬁg eFppationest masysaysEaseipaticle sizais o mnedqere is little
SRt %”&Mm{mmmﬁ“w‘ﬂﬁﬂdt AR et
and nois | St etc 0 absor.bent _ar |c es. a

" is to say, y‘%@a’?ﬁi dphe W@Wﬁ%ﬁ@ﬁn@mﬁ%ﬂ e dolnglvenzng >

. mass% rmreﬂq@ﬂ@m@rﬁbsiyrealmngmdf/mhgmachmelétcnmsbd@sednnre preferably2 to 10

[
eSS eigﬁ&p?w ﬁt%i@wf Aol ER dgémﬁera%ﬁeﬁta%eat}fﬁé&éﬁy%%%m of
25 ‘The shape of the crosslinked polymer parucles isnot parucularly Emited. ¢« 3
L Examples of the shape mdude mdetermmate crushed shape, scale shape pearl .
.. shape and rice grain shape, and the like. Among these shapes mdetermmate
-crushed shape is preferable because the shape easily can be entangled with
- B ﬁbrous products in an ‘application for a paper dlaper etc, and there 1s httle
30 possnblhty of the crosslinked polymer particles falling off. ‘ "
o -~ Thewater content of the water absorbmg agent of the present mvenuon is
T preferably 1to 12 mass% more preferably 2 to 10 mass%, and partlwlarly
.. preferably 4t08 mass% from the viewpoint of the work eﬂimency, feeling; and 3
o moisture remstance efc. when apphed to the absorbent arucles ‘Thatis to say, .
- 35 - the upper lirnit of the water contents is preferably 12 mass%, more - preferably 10.
- mass%, and partlcularly preferably 8mass%. = Similarly, the Tower limit of the
| ' water content is preferably 1 mass%, more preferably 2 mass%, and partlmﬂarly




30 possi b| lity of t he . crossl I nked . pol yrrer part.icles faI I I ng off rrass% and
~particularly preferably 8 mass% Simlarly, the [ower |intl7dflay @6 wat er

~.content -is preferably 1.mss% nore preBérably 2 mass% and. particularly 34.

" -agent, fIavorlng a

- preferably 4 mass% Wen the water content is-in this range, particles of
-the water-absorbing agent is difficult to be destroyed due to the shock
.and it is easy to |rrprove the workability. Note here that the water

~content is no det ed the dryin ep and can be_ adjusted -
_through a ?ﬁ?itﬁﬁf@%’élnb%@ G Q}V@h‘alg%ee %ﬁeﬁg%séﬁtﬁlé paragles pifbener nor e,
- the water mrﬂﬁsmnghgemaﬂiﬁi&ﬂtwb@déﬁﬁ)y@ml@%H@éjslﬁﬂﬁanﬂfltﬁreaﬂfi/d ng-

- process (1 til Ev%gaﬂﬁg tes, etc) simlar to the neasuring nethod of .
wat er contenP nen ne ve; I b the wat er absorbing. agent of the present

i nvention, addit Naéehergrthatthewater dentenhisamg ooly determsinedby(thetloyiog duri ng
and af tgr L‘ﬂz% Meémeaﬁﬁgo@@mugﬂesuﬁc@eﬁ;smmeﬂ mawa%efmﬁﬁgary AS

the additiv rface act.i ve agents (ani n| c sur \%ﬁtlve
iih

" non-ionic § fa ¥ HYeHRer cen §H¥@§B’§d
_and. anphol yﬁendmnngpmemﬂlﬂﬂ'ﬁse(gﬁm:ﬂ)mm@ﬂesI@Mmﬂaﬁ@ﬁhte@eésmmi@l de

- anti bact er hakhSPsht &@,n‘g Ly travi ol et absorber, a coloring
nf eodor’| zer an organi c fibrous naterl al; and the

" like can be usedTothawater: %ﬂirbm@raaentot')ﬂﬂem@tn@fenmg, additizesesnt boned
materig s m&é&n@@%ﬂﬂi@ﬁtﬁﬁ@@eﬁm@&hﬁﬁ§§n&hﬁbﬁﬂm§ﬂﬁﬁ&ﬁzﬁﬁﬁ Jfghagent

i ncl ude t he | Low n Exanpl es of the anionic surface active
-agent ,nc|ff8§§&]ﬂ$§n @?F‘*c}’gﬁnef’%%%‘é’r -havi ng- 8 to. 300 carbon atons or salt
" thereof [pol yoxyésﬁdmutmtqaﬁmelmweagenwémmmsmﬂaoeéﬁﬁ)eawts{l et her
.+ sodium acelt1 139 ee_ _ Jauryl A
~di sodi um'su OSUCCI nat é&@ﬁ@é’ £ i B, Q:]Q‘Eh; E{dﬁe{@g&. SUT UL C, e r saI t having
.8 to 300 cHPRSE a5k wq@dmepae oty fomge gefibastodahag |
- (pol yrmsr i Zﬁiﬁcﬁ@d&iﬁ;{;ﬂl@ﬁwﬂeﬂﬂm&%};fﬁ@% vﬁ)ﬁhfgaig@nt F@Iéb&&iz)é@hﬁﬂ' ene

~.(polynmer Lo Q.1 Lriet ol | aur | fate

'ﬂ|(ogl y)c/)xyelt f\d} ene@ na;\‘talnéﬂ%ée’d{lgl l‘qbf Sdlg%?&%gﬂ%?rﬁ# Olfeatpt”i? acid
nonoet handif ﬁﬁb@’esmaﬁhm eslunfiterials malyibelusedr  al kyI phenyl ) sul foni ¢ aci d
salt having 8 t PrRfxsHkkRAmp P&%Fﬁ%ééﬁi*é%fﬁcﬁ%’ g&g@cargm B e, etch,

~al kyl (et her%} hosphate ester sal avi ng ns [Iauryl
sodi um phd&i pol yoxyet hyl ene - (pol yneri zati on degree =1; to 100)
| aur y20et her so @xmndh@ﬁﬁdhahmon@d surfacefartivy ag&ltdncl&dé bthee\calhx§lit acid 4

2 e 0 o SR el
.~ fatty aci etb@t@ﬂmmdicetﬂtamdyweﬂwm glyperization . .
“triet hanO'(ﬁEl‘éE&J to 100) 1aury1 disodium sulfosuccinate, etc.], alkyl (ether). sulfuric ester
_ salt having 8 to 300 carbon atoms [sodium lauryl sulfate, polyoxyethylene
R 25 .. (polymerlzatlon degree =1 to 100) sodium lauryl sulfate, polyoxyethylene o
' . s (polymerlzauon degree =1 to 100) methanolamme lauryl sulfate, polyoxyethylene L
B (polymenzahon degree =1 to 100) coconut ofl fatty acid monoethanol amide o
B sodlum su]fate] a]kyl (or alkyl pheniyl) sulfonic acid. salt havmg 8to 24. carbon
S atoms [sodlum dodecy]benzene sulfonate, etc.], alkyl (ether) phosphate ester saIt
1380 havmg 8 to 300 carbon atoms [Iauryl sodivm phosphate, polyoxyethylene _
- (polymenzauon degree =1-to 100) lauryl ether sodium phosphate, etc], fatty acid .
. , salt having 8 to 24 carbon atoms [sodium laurate, methanolamme laurate etc]
‘ .acylated amino ac1d salt [coconut oil fatty acid methyl tauxme sodium, coconut oil -
- fatty acid sarcosine sodlum coconut oil fatty acid saocosine tmethanolamme :
T N-coconut oil fatty acid acyl- L- triethanolamine glutamate N-coconut oil fatty acid
o agyl 1-sodium glutamate lauroylmethyl-§-alanine sodium, etc.] and others o
, {polyexyethylene (polymerization degree=1 to 100) lauroyl ethanol amide .~~~




. 35. N-coconut oil fatty acid acyl-L- triethanol amine gl utamate, N coconut

S oil fatty add acyl-L-sodium glutamate, | a_u'r'oyl-r'ret hyl - J3- al EuViae260di um

~etc:] and others tpol yoxyethyl ene (pol yi@&ization degree=1 to-i00) |auroyl

. ethanol amide 35 disodium sul fosuccinate, etc.], and the like. Frthernore,
‘exarrpl es of the nonionic surface active agent i ncI ude: ali phatJ c al cohol .
(the nunber of carbon atoems: 8. to 24) al kyl ene oxide (the nunber - of

: b t t dduct I t d =1 to 100 I I
- arconol - Geehgn wRbsRRS AWl Bngdbe fker | 2ot on degr c6-20) Ly
__al-(r:]olhol et%%;neg&g%ﬂ@m@dmm é@éﬁtﬁ@hbﬁﬁhic%ﬁ%ihrﬁw)a tg g5 al CIOEOI
~ethylene o ! IIOI L] za V\g tc. ID yoxy .al kyl ene
t he nunb %&P tﬂ% g grEbete] ght =
j Isoet gulogeefparmtomsq 2 o) adduet (pabhmza%flnrdegme#a tﬁ)la(ﬁ fraugkaldeidl aur Iug
‘ glngeggIggTy&EI%ﬁ&%g?%ng%/to(p& ro fﬁnﬂea oc_ﬁ]%I)‘I?%ﬁrrerl ngt ég)\réggnelaslguct
100) al kyl *t‘ﬁfs‘} olymastization Searse=10ofRermpalooh arfdncher , al kyl
' (the nunberpdimesizhtion degres=38), m]zﬁdlydﬂyaﬂkylbné (thenuumé%féarb&QaWyl
L0 h R Gkl S BBy ottt
. .car bon “at oréemy: § to ) e'?i@II}lwaﬁ glnmsbearaim(nﬁi@meaibkgdm(the nunber of
- .car bon1igl u@@grecéezo)e ﬂy&thﬁrﬁlb ﬁﬂ&gs@lam ol?rﬁbﬁﬁ %J ano Og%q:‘gput oi |

~~fatty aci d am.de, p d’e etc.],.
‘pol yoxy al R %Ié E EDHHIII?@PfB?le’é‘é%ef ﬁ) ymbenn . .
degree— 18yt girbom atomisd 8 (tor@dbéster) emoﬁEstem‘daete%hyleﬁQély@xyet hyI ene.
~ {polyneriz r A es sor bitan coconut”
- or | rmno/a:I (Rtcatiid §l§ &ﬂﬁﬁfwﬁ yoxy&qo%y@r%‘%%%{ ’?Iﬂ%&ﬁm@rﬂ ‘I:Ir bon atons:
to 8 poly IFQI eeRL§ SanH@nrdmbeud &one/dlences:
to 10 ¥ nestey, seibﬁtﬁhQJocdmﬂbﬂr(mﬁ)ﬁ&/ﬂib emeuﬂ 61y leR (tﬁe&mb pns: 8 i
.~ 24) ester- I:eB:@H t ﬁ‘é ri atlon g?gé Mr% aurlc aci d
- (nmono/ di) &0 ”% nwpbgaf ,
“palmtin 2valanees: bmlﬂm Mholhghmupem(mmbymmmmdsgree_ _
~15) sorbitgm Tegﬁi- ly dE%gI:I‘I /] ynmeri zation
~degree=.10 Lﬁ tglglo ol {e%yiéﬂgggél rﬁ?ﬁ&% terﬂﬁpo qg?ﬁéﬁé
~ (pol yneriz ‘? =512 Edy%eﬂil ¢ gtﬁe):?égﬁwbltapmaith hyl ene .
: (2 2;:” yr?t@r | zadid Gnoniw @ ester, pAlyosyethglee &fdlﬁnéﬁ@diﬁnddagr@é: P@rsbﬁﬁitaﬁat E E o -
ester ene ate, .sorbitan
| auric aC|£I mno#@?f%g?’ 3@%}%@%@{2}]@{%&? g"r%"acggﬁe L deter -
. sorbitan % ﬂstemnbﬂwq:hﬁeneﬁ)omeﬂwatmn delgeee:"%)ﬂmx(imﬁmﬂ)/ di)
_ - pol yval entﬁﬁdnh}mm 1 5%&% cid
. (the: nunber &iﬁ%ﬁmﬁ olg&e?:%aﬂlgriﬂ %I) gﬁgr%lg /d%d (the
nunber of € 0’%’ T Wa %gPETFED )e‘? WIB@%EIII; eﬁﬁ@host earate
E (pol yﬂﬁr | zathitam, polyoxyethylene (polymetization degree= 50) dioleic acid methyl DU } .
oo, <o glucoside, etc] fatty acid alkanol amidé [1:1 type coconug oil fatty acid dlethanol o
o -amide, 11 type lauric acid dlethanoI amlde etc.], polyoxy alkylene (the number of -
carbon atoms: 21;08 polymerization degree =1 to 100) alkyl (the number of carbon =
- atoms® 110 22) phenyl ether (DOIYOXYethylene (polymenzatmn degree —20) non,yl
30 phenyl ether etc), polyoxy alkylene (the number of carbon atoms:2t08, =
_ polymenzauon degree =1 to 100) alkyl (the number of carbon atoms: 8 fo 24) ,
.. amino ether, alkyl (the number of carbon atorns: 8 to 24) dialkyl (the number of -
~ carbon atoms: 1 to 6) amine ox1de {lavryl dnnethylamme oxide, efc] polydimethyl .
3 ~ siloxane polyoxyethylene adduct and polyoxy ethylene-polyoxypropylene block -
© 85" polymer (weight-average molecular weight= 150 bo 10000) and thlike. Note -
" here that in the above, ... (mono/di) ester” means “...monoester” or ... diestex”. -
o Furthermore examples of the cahomc surfaoe acuve agent mclude

oONN \w"




.10 degree=20), polyethylene glycol distearate (polynerlzatlon degree=30),
-etc.] , here that in the above, "...(nong/di) estef' .nmeans 17 MayP0Gfest ee or
" diester7 . Furthernore, exanples oB6the cationic surface active agent.
‘include:  36. quartemary ammoni um salt [stearyl trimethyl anmoni um chloride,

~ birphenyl  trimethylanmoni umchloride, distearyl d|nethylannDnlun1chIor|de

- ethyl . sulfuric acid lanolin fatty acid am no propylethyl

actats, dt auﬁmg’tm b AL 7 bl e B ORERRY ] e

like. Furt @myne @ﬂd%hb(ifamp’bdimehhwla&nmbanmahlou\de abygnt i ncl ude:

b Ralfarip b
: 'ZEHT §%E?E?%€lme¥]§ig;f]§%a@l}f am%m g: ne Wé’ﬁ&@ tf\éif?rgunmoacetlc

bet ai neb I'ahloylﬂe,lcﬂeﬂgunn«lwtdtécethkmdﬂmh]k@uroyl am deet hyl hydroxyet hyl

 car boxymet hyl ¥ Ie%'?ﬁ‘lth %P ﬁ@yﬁﬂ%ﬁgﬂora e, . etc. am no aci d
type anphok)éth sur aci e agen a?eafff%’”? i onat e,

etc.] and Gsrbce antivesagsanit feocpmad Q;l}:ihttyfamd mnﬂiq)mp,yl
pr ers]e[] vat i ﬂm&hyham&@@éﬂé@yddbéfahﬁe PlimaRy P'amfbh LAEEh CI d, rret hyl
‘napht hoqui ,.an l.zer su or am.nes é

- nitrofurazone, Ifb&rbo tﬁ%lell{ll Q%?ﬁ?l@é‘fﬂ&f)ﬁ?wbb Lide, :fo,r

. exanmpl ¥ phydro daeroylamldmmdlhythm@ﬂgﬂcaﬂmyh@thﬂ%fmﬁé .

g ((1:5 [rebm/h &ny r %%égéﬁ%t”azmgﬁ% type ampholytic surface

(3, 5-di-t- sudnopppignatepets] andithe bike, 243 5 di t any12.
- hydr oxyphenyl. ) Exenples afzziddeptict fchideor ¥R éé\lﬂ , prévél-pliRle jsuch as

| ::ﬁebgopﬁegbﬁg@? g%’é&ﬁ(ﬁ %&ﬁgéﬁ%gﬁm%%bgﬁ{’ Onexé gﬂg 9% Etcg
© 2- hydrigxy-such as ehloraminesdd, apefsazoneaeid., nhd the kike, oxalic aci-d ani I i de type
- 35 ultraviol et mg@goﬁm@&@]ﬁcﬁ% y%)gé%@te tryué%w 1&8&% %{ﬁ%{" i de

and the |Ilﬁﬁ? Exanpl es of antibacteria or “exa )
benzal koniint  chl ori de salt; chl or hexi di ne gl uconate, and the |ike’ 20

" Exanpl ez of ant Kxenmizdas oﬁanﬁhaﬂmuaﬂagexﬁﬁﬁﬂﬁﬂé fogé)ﬂﬂ%ﬂecbéiﬁ@]]&bﬁﬂpe '
: -gnbbfglél aiaﬂhydr:%&’;;qaﬁ:S Wrgﬁﬁb%ﬁa% d‘%‘ c(exabedrjb?/ bi s -
[ 3-( E’;} fJ Iaaﬁ ';1 " :%lglﬁn ! a?[@rmam]l?, hindered phenol type 3 :
f gcb?- tecbu %%p él#g};g)@(genz )‘glm@ ?ﬁ%ﬁ § elt %52@?@ cy ?fﬂheny]?ype 25
-ant i oxi da suc 'ﬁfﬁ’%ﬁh é’ftbrWY IOHWFlﬁ thyl -

net hacr yl aetedeayl-8:(3,5adick-tgl- 41bbzdroxﬁphm‘5ﬂ@$op16nade;$ avi oI et absor ber incl ude,
for . exanpheli-thepAa- -hiy @Ry exiz¥PFhosphonate-diethyl ester, etc.; aniine type
o 25 antioxidant  such as n-butyl amine, triethyl amine, dlefhyl ammomethyl

' u methacrylate etc., and the like. - : . K
B - Examples of ultraviolet absorber mclude for example, benzotnazole type o

o ultrawolet absorber such as 2-(5-methyl- 2 hydroxypheny]) benzotnazole 23,
o 5-di-t-butyl- 2-hydroxyphenyl)benzotnazole o

. 80 - 2:35-dit-butyl-2-hydroxyphenyl)-5- chloro ‘benzotriazole, 2- (3
. " 5di -t- amyl-2 hydroxypheny]) benzotnazole, triazine type ultravmlet absorber
s such as 2-(4, 6- diphenyl-1, 3, 5-triazine-2-yl)}-5- [Chexy]) oxy]-phenol, etc;
benzophenone type ultraviolet absorber such as . '

o -2-hydroxy-4- n-octyloxybenzophenone and thie like; oxahc ac1d amhde Iazpe

.. 35 ultraviolet absorber such as 2-ethoxy~2’ -sthyl oxalic acid bisanilide, and the ]Jke

o Examples of coloring agent include, for example an inorganic p1gment
~ such as titanium omde fernte etc.; an orgamcplgment such as azolake type o




‘Exanpl es of coloring agent include,. for Sanple, an-inorganic pignment = such
as titaniumoxide, ferrite, etc.;. an organic pignent suchldMazke ~ -
_type,: 37 '17 May2006 benzi mi dazol one typ&, phthal ocyanine type, eta dyes =

such as nigrosine type, aniline type, etc., and the |ike. Exanples of .
flavoring agent include, for exanpl e, natural perfunme such as musk, abies .
oil, turpentine oil, etc. synt hetic perfume such as nenthol, C|tral 5

p- net hyl ac t ophenon rora etc ~and the |ike. Exanpl es of deodor| zer
i ncl ude, E%ﬁﬂiﬁ%ﬂéw thalpeyamine typeasterrsied succgshiguesine type, et ¢

. Exanpl es of anﬂgmmrpefeubrmdsthmﬂ@rl al include, for exanple, natural fiber -

[cel lul ose base n f cotto st raw et andot her s,
grass peat, E&F{n% f@f‘l’ gag@gdn@pdg lgaa @e such ¢ al
fiber (rayoﬁsnmﬁlﬂ igseil men@@ewdtdp,eynth)ehcw]ﬂmmsuehhsbmnth@bhm de,
~polyester, pahsth lﬁée%ﬁhengﬂé Elorallh t JRH4R Pk?recham .cal pulp (ground pulp

e

| ~from | og, ground pr ¢ oéess chem cal pul p (sulphite
pul p, soda pul p, Eﬁ?ﬁﬁﬁ%@ﬁ%ﬂ% nchde, f%ileiiamﬁlﬁ s;imapﬂa‘rqmo:du s range,
ant i m cr obi efcdadlexirin,teyc.et a can be provi ded without |owering the
 absorbing per f of rRQaRAAL ol‘&g@%ﬁi? roRe R AHAS ottt nati aﬁ?: "9
parti cul ar Mﬂ@@%m f&brmsamdluyt stihw, émx)mndlol:]mers gms@p@after ably
10- mMasg9% ol Bidrofisll Bactblix okl B Y gjfaﬁﬁ LR ELGHAP' Y 1O F4
or ex S

L b R A sk bl "
gﬁit )epgﬁgr mﬁm;ml undqnﬂplﬁn'omaldgyghjmld %ﬁﬁd& maegge}trgjjﬁer e

Cdiffers deg%%gl ng. uﬁﬂ%ﬁﬁ) %tl ?Ylgffsufé% %@l@v’dﬁla%?ﬂgﬂpe JEsRhe nass -
of ‘the wat W @Xampbra’feehaﬂuballﬁbro&en@rzo mass%
T e LA RO
" inventionis sFé%aﬁy Fldltﬁs':f’ﬁal’%&ﬁi

t he water retention

~amount (x1): absd¥b en@mhaaddxMesweaddeidhdadmg@odeMﬁe ation

o d und {_of t
B R i e L e
‘excel l'ent. F‘ﬁe‘?ﬁ@l%\%@@ PR 15y AR de2 @mﬁsﬁ%:ﬁbﬂaﬁrﬂﬂdfﬂﬂdywmnﬂe : ,
met hod20 ornm:qs%]endphftﬁnmsepreféiﬁ’ﬁl ¥o1 078t BIss%0 ThEt 330 ay
a

T b 3?Ber P uélgfsﬂ% i lﬁ?‘?ﬁﬁéﬁa@? y Rwigerlon e
material. andparticalarly preferably 5 mass%. Similarly, the lower ]1m1tlspreferably 107
- mass%, further preferably 105 mass%; and partlcularly preferably 10 mass%.
-+ . In this range, antimicrobial actmty etc. can be promded vsnthout lowerjng the
.25 absorbmg performance of the water absorbing agent: -
L The water absorbing agent of the present mventlon 1s mgnﬁcantly . o
o excellentm the balance in the Water-retennon amount (xl) absorption amount =~
" * undex loading (x2) and water permeation Speed under loadmg (V). “ When the
ST - water absorbmg agent of the present mvention is apphed fo’ Vanous klnds of
L 30 _ absorbers absorblng artlcles excellent in the absorbmg performanoe can be -
‘ ;,.obtamed ~ ~ A
o " For exarnple a method for applymg the Water absorbmg agent to the
o absorber includes, applying water absorbing agent and fibrous material. .
S " Examples of the method indlude: (1) a method of drspersmg particles of the
-, . 35 water-absorbing agent to between layers of fibrous materials made of pulp, ete.
.. disposedin a layered structure; (2) a method of mixing a fibrous material
mcludmg pulp, thermal melnng fibers, etc. and parncles of the Water absorbmg R

s

H%pof/pul P,

B S




' Exarrpl es. of the rret hod |ncI ude (1) a net hod of dlsper5| ng partlcles of
~“the disposed in a |ayered structure; (2) a nmet hod of m xi ng7avify BO0GUS :
. material including pulp, thernmal nmeltinB§.fibers, etc. and particles of the
wat er absorbing 38, 17 May 2006 agent; and (3) a met hod for sandw chi ng.the
" water absorbing agent parti-cl es if necessary, together with the fi br ous
-material by two. or nore water absorption paper or non woven fabrics,, and -

‘the |ike.Fibrous eri al.s, have b en con onaIIy used faor .

absor bent - 4FEl PR )f"o‘ineg?(‘)é’r%"?’I r&?ﬂ&iﬂo‘g ’%gflﬁ?}’r al'@&@?’dn pul p,

_etc) are unechssarydtogeﬂlﬂrlmﬂﬁﬁheﬁﬂ&oﬂi mdnelﬂﬁyrmrrmmerwﬁeﬁ ab@epthie- | eaved

tree, broa producti on net hod [chem cal pulp, -
o o oasbaA bl Bbfice AATLRE

sem .chem ¢ anical pulp (CT".MP), etc.],. bleaching

- nmethod, etc. are us praterials) which havebeer conveutionalsmased, for et of .
. fibrouss ek etided Gor SGhie, varidud AR dp &ﬂﬁnehﬁy%té%fehea Gy gani c

. fibrous material ar c’TheIenth I.ckness . of the
“fibrous maf® WP&?@H#L‘SQ%& M%%%@ﬁ@l?d%edf@e ellartﬁ%’?? Ester

. conj ugat ed&dllhpmiluyﬁmdmthod)bhemmllpem ydammhbmndaiaptﬂ;ber and eta),
. polyester fjihen , mgéégg%l@ mﬂw | ber. cetc), fiber
“include polyo "Eﬂ'ﬂf(? rplﬂgarrp e po]?yd?;? Q.Pﬁ%%e&; Qr%not

pol ypr opy| B&gcH Furthermere, gxamplss mnlaﬁeeelsmdudeanso can be
used srmglad(ﬁmoﬁweidrﬁiovwménudﬂee @ﬁﬁﬁﬁslrﬁﬂ@ﬁaf i colishp aQfyn@iRiticon

“pul p, et les of &h | ted, | | Tength )
R e P Sl N Ak el WD bethe WAAHSRS A i AR 1S
_ gl? de]t e?)theammwhed%@{grwtwﬂwﬂm dter. Exahplts ofitlis symitheticy | : gﬁera
ut spli s
it hag a f?lﬁérgﬂdﬁdéﬁg ol arrgﬁ E@Bﬁiiyﬁg%ﬁg;&%; i&%ﬁﬁ% 0 the )%
| he The addi ng

absor ber c%ﬁ:r’

- anmountl5of p&eole&rpblmﬁo&ngﬁga@dﬁher pblyahddefibacpilyaayimiiriiofibbsenders can
be‘apt to re excellent. Wen the anount is in this range; the.
“-absorbi ng perfofmance of. the obtained 30 to 95 mass% furthernore 40°to 94

" mass% and partl'ﬂnﬂ]&ng‘(jhm ﬂl;ﬁhtﬂs?oﬁ@letﬂlrgﬁsmahmweasbnamumtot al mass.
~of -the watlghita®s O éﬂrﬂgﬂﬁtl ik 5hIAHS 120D andPihediRAklsks, targeted -

even 11 utabl DB I atnilh- g sy Tl uld su bl ood etc. as well as
wat er 28uch as sd&Bvadlmpe wndqrzghouhdly\llﬂnﬁed a&hﬂgmdﬁ&amﬁbrous@hepe when t he
wat er - abs (Eﬂlﬂﬁeggfﬂlte éh%p@gf)éﬂe%ﬂ)err Qndi'l)(@é 8h q:hlrpdﬂiglﬁ&t, Tuf y;?]ﬂ yarn, staple
- filament, and the like.
, The adding amount of the ‘water absorbmg agent of the present invention
- with respect fo the absorber can be altered depending upon the kinds or size of the
25 absorbers targeted absorbmg performance. However, the amountis preferably -~ .
~ 30to 95 mass%, furthermore 40 to 94 mass%, and parﬁcularly preferably 501095 . o
: mass% based on the total mass of the water absorbmg agent and fibrous mateﬂal L
. When the amount is in this range, the absorbing performance of the obtamed '
Do 'absorberscanbeapttobemoreexce]lent ‘ o R
. <80 Since the water absorbing agent of the present invention can. prov1de a
- dry feeling even ifit absorbs absorbed hqurd (body fluid such as sweat, urine, and
- blood, etc. as well as water such as seawater underground water, and muddy o
water, etc.), when the water. absorbmg agentis apphed to hygremc products suc.h .
.. as d1sposab1e diapers, sanitary napkin, etc., not only exce]lent absorbmg - PRI
85 performance but also am excellent property in preventmg absorbed hqtud from "
: returning easily under pressure canbeobserved. . S S
Therefore by usmg the water absorbmg agent of the present mvenuon, 1




" as di sposabl e di apers, -sahitary napkin, eta, not only excellent absorblng o
.performance but also an excellent property in preventing ab§dvige2006 quid
- fromreturning easily under pressure carg®e observed Therefore, by using
" the water absorbing agent of the present -invention, it 39 is possible.to
manuf acture absorbent articles exerting i gh absorblng performance in any,
‘states easily. That . is to say, even in the case where the absorbing
articles are in a state under | oadi ng, for exanple, where a user sits dovvn
or |ies dovispossialespsmmfacinre shsommtarades exerting higlpabsorbiag parfoanandeot
.deteriorat qﬂ.an@ss@aﬁeggbgﬂ t he problenms such as Ieakage and the like hardly
. occur. As an absor, t - rtlcle an, absor ent‘ cl e including an absorber,
~a  liquid permeati B3 Y, evenduthe gase ‘? rhmglartiples arg g apvtateer abl e.
“More . pref emer foaetagyfitreexiasnyda, venaeeraheetsm timherhes dovrahenbsoptibhcl e. 10

%?Sﬁtigb?fﬁt‘%&gﬁﬁg%ﬁ%& psReed i ndk SbteBRBAC, AR3RORR Iherrifins *

 napkin . Rﬁiﬁ d the like él‘dIYR@)m paper tovvel pads (i ncontinence

pads, - under padsﬁﬁmmrmeruee%@%ﬂseme&ﬁdbma&e@%%eo&% urine
. .absorpt I on she tg Skgl }1 th.es %hem C pr.o |sposabl e
- .di apers ar & @ﬁ#’é’h‘l ©Ch g0g I kP ﬁ‘@ﬁ% pEafe -

di sposabl epdeﬁ;ﬂﬂeemhgs ehabsorbentaructhraswhﬁgeﬁlcmdeasur ed by t he

Csuitante Z;g g”“"‘?ﬁ%lw o 12 v%%eéaéﬁw@é{aﬁﬁg'%@%@m%3'}1352‘”e

- value by S edwers)foredmtgetp gpplure by using a
" SDME (Surfmlﬁynepmweﬁauﬁ@m paieiwa, ﬁeee&eqfa)aeeefder Pads by th§
- SDIVE. Note({} ?‘h t vvate % e of the pre r}j[l %%R/IEIOHI
"-‘tEqUitprrent) (O}S’P gemf:[pm mé@%‘% MWJ) sﬂmzbbr (tfllﬁ
ester is e e e : :

- di sposppl emmeee 5&@&@;} e@séme #&ép&ﬁﬁgﬁeﬁﬂg@e (0.03
- .mass% of " cgl ci u§m I ori de, of nesi_um su 5 mass%

- .~of sodium HnOTa‘ﬁm@nﬁ@ﬁ? of 30

. -coveri'ng dpmﬁmhlyl%%bﬁﬂﬁreaﬁﬂnﬁkéﬁmmo stand still for 60 minutes) for

setting 0%g tector of the SDMVE tester is placed

-on a dry di sposaas %%g h???) 8 di aper was heated and dried at .8C

. ~for 2 hours) f orTh uebySDMEmethodwasmeasuredmthe

20  following procedure hy using a SDME (Surface Drymess Measurement
‘Equipment) tester (product of WK System Co.). ‘
The detector of the SDME tester is placed on a sufficiently wetted -
-disposable diaper (the disposable diaper had been soaked sufficiently in artlﬁaal
‘.- . urine (0.03 mass% of calcium chlorlde 0.08 mass% of magnesium sulphate 0. 8
- 25 mass% of sodium chloride, and 99.09 mass% of dsionized water)in an amount of {1
o ‘covering dlsposable draper and allowed to stand still for 60 minutes) for settmg 0%
— dryness value. Then, the detector of the SDME tester isplaced on a dry .
o dlsposahle dlaper (dlspesable dlaper was heated and dxied at 8°C for 2 hours) for o
N setting 100% dryness Thus, the adjustment of the SDME tester is carried out,
" 80 ' Next, ametallic ring (inner diametex: 70 fm, outer diameter: 80 mm,
e Iength 50 mm, and. welght 300 g) is set in the center ofa dlsposable diaper tobe .
© " measured and 80 m! of artificial urine is poured. - Tmmediately after pouring, the -
. meta]hc rmg was removed and the SDME detector is set in contact Wlﬂl the -
o dlsposable diaper in the center of the d]sposable dlaper and measurement is
35 -started. *5 minutes after the measurement is started, the measurement valuei 1s
A defined as a surface dryness value by the SDME. .
. N ote here that the water absorbmg agent of the present mvenuon is -~




set.-t:i ng 100%-dryness. Thus,. t he adj.ust nent of' t he. SDVE t ester |é'carr| ed

“out. - Next, ametallic ring (inner dianeter. 70 mm outer di7avfey 2006 80 nm

Iength 50 mm and-wei ght= 300 g).is se#0i-n the center of a disposable

: diaper to be neasured and 80 m of artificial urine is poured | mediately
after pouring, the netallic ring was renpved and 'the SDMVE detector is set

~in contact with the di sposabl e diaper. in the center of the disposable

di aper - and ure arted;. 5 mputes after, t measurement S
started, H@eﬁ% Eﬁ@ﬁ’ttﬁ@ th&@ %gﬁfﬁ ﬁg?"eé‘ﬁr‘%‘ f’%‘?‘f]?%e%e of -

"~ appl i catuoprdchxctsbmtﬂmmmxpow&m@mpphcﬁmmmabwpeahﬁmefor t he

K f O | t .
T Reser | A adRe 4 SR Slnd HathidPr BBl A ARSRRRIAGE T 2
" vegetabl e, aaelu‘rﬂmpvee%@ﬂeua@mg@wbmramﬁrmtundrﬁshaa@dﬂd:emmgn| ng 5
. materia, amAbSADaARHNE s&ewa@ﬁe bRCht TR itdrids, RadieF i es, a

(L)

water retenti pn materl d SOI| etc n a dew ng
‘material, & ?ftjﬂ{)p 8 d‘éﬁ’é‘ﬁtma'éﬁq%TﬂE@%ﬂr snow, etc.

- Herei naftesea]ﬁgmwnemlﬂtpanhmgrugem) a!ﬁaﬁdnabmdeetz:rl bed in nmore detail by way
- of Exanples and f S not
10 necessa y |1 m teéﬁ'gllhere‘%%&!E rel rgﬂglter e%%’?nﬁégﬁl?%ré@&ggtb&%ys and %

" means les and Gomnarave Bxamplesd THoytearon Shepresent inweation is not

" water met eﬂéde@ﬁhﬁ?‘hﬁted%biem aq{@immén Pirt MR arfE HyEmANE S99l mpahy mer (A

- 1). was cho n. it er.nal r and then NN-net hyl'ene bisacryl am de,
© 293 parts %\%g%éb ms%ﬁ%{( 001 parts of

dichlorotris(tr |Eh@i;dmlﬂ@:rthemﬁemtdﬁmuﬂmmuntﬁxﬂhaﬂmhsm@:anelmieact i on

20 cont ai n@d&qganaﬂ&f; ﬁgr hd&%(@yy\@a]rﬁdétl rring and
m xi ng. ter intr cln |trogen| tot econte 0.as to nake the
di'ssol ved APFALOP @ F1ZH WETHHIeAS blybﬂlﬁqueous sol uti on

—of . hydjﬁogeabovpenmoiedr@efﬁo@&éﬁlﬁacﬂ{relg} 2% aqueous. sol uti on of ascorbic acid,
. and 0.8 pag adﬂf’ le4% aqueous sol ution of 2,2'-azobi sani di nopropane B
-odi hydrochl or| Were added and 25 mixed for initializi ng the -

- pol yneri zati on. WM?@E@%&&%W@W@M@&DW@%Q (x2),

liquid perxaethem: f&%%a!éﬂflﬁhldeoﬁ% gr&%rdaeefztw Qﬁabrooti dr@ypfand a

. mass-avera art.i ured ve- |oned met hod,
] respectlvéﬁ‘ghlg @H’ﬁ“ yigelloﬁ?i'ﬁ’gye B%Eﬁﬁqéﬁfga;% ’2938 Parts of
- acryl.i20 amodta]ﬁeﬂﬁzdaﬁxetmntﬂntmwemmehﬂ;anm@/at@mﬁiﬂ ambmiddgout at the
-t t b d
orperature. of Afllnddfy il i ol on sl i o B BG4 0¥ D20

B type drier unde era
~ oxygen content 1 ppm or less, 0.3 parts of 1% aqueous solution of hydrogen

peroxide, 0.8 parts of 0.2% aqueous solution of ascorbic acid, and 0.8 parts of 2%
_ aqueous solution of 2,2-azobisamidinopropane dihydrochloride were added and
* 25 - mixed for initializing the polymerization. A]iydrogei polymer (A-1) was obtained
L afber the polymenzatmn was carried out at the temperature of 80 +2°C for about 5
g : : 'I‘hjs hydrogel polymer (A- 1) was c]iop‘ped b'y' an internal ru:ixer an'd then
L diedina through-ﬂow band type drier underthe conditions of a temperature of o
. 30=:.135°CandawmdspeedonOmfsecsoaswobtamadrypolymer. _
PR This dry polymer was pulverized by using a commercially avallable juicer .~
- ~mixer, and the partlcle size was adjusted to 30 to 60-mesh particle size by using.
- sieves with 590 pom, and 250 pm mesh openmgs 100 parts of which were stirred at
S N hlgh speed (by u using “High-speed stirring turbulizer” (product of Hosokawa o
.. 85 Mlcron Co.): numbet of revoluition; 2000 rpm) whlle adding by spraymg 2 parts of
o 10% waterlmethanol mixing solution of ethylene glycol d:giyadyl ether (mass ratlo _
' of water/ methanol 70/ 30) tobe mlxed. The mlxtune Was allowed to stand at -




- bi sacryl am

. 30! 135C and a w nd. speed of 2. 0 rﬂsec 'SO as to Gbtain.a dry pol ymer Th| S
“dry pol ymer was pul verized by using a.comnercially avail ablld §ay 2@36 high
-speed (by using M gh-speed stirring turlddi ze? (product of -Hosokawa m xer,
-and the particle size was adjusted to 30 to 60-nesh particle size by usmg.
-+ sieves with 590 pmand 250 pm nesh openings, 100 parts of which were
“stirred at 35 Mcron Co): nunber of revolution; 2000rpm while adding by -

eshl Pgmﬁdf@ééi?ra%m%‘” B R o Sprsn P B oy e

. glycol di glahsbxhihg egéndr(1{ wasebtaitedo 41 140C for 30 minutes to be

. eross|, i nked by t hg,, F{lf'ﬁh!cle gﬂg?}hlﬁ #ﬁiﬁ r.bi 1
obt ai ned. e.slze distri b&le% e (sitdgﬁ%gﬁ’ 05@8‘?%%0%}?‘@&? Yhe ‘
absor bance ’B& withrebpest tother esul t s

Wi t h respemvaﬂeﬁabmmn@agehemap@ﬂfmw@q (1) are shom in Table 1.
<Exanpl e 2>(ﬁ‘1%m?§§ tts of acrylic acid, 0.15 parts of N, N' - net hyl ene
4} parts of deionized waters and 0.001 parts of dichlorob

B is(triphenyl phOS]&lﬂr‘@m@ aud,\ﬂel@qltmfd’dl,N'mahgleaeimmdammie egnt ai ner
- .and the copjaeRicf P%.ts%@ ) Ng. After
i ntroducing pit rg@%%&leﬁ% hghgblmg ts. so .as to m@%ﬁ%@%@ﬁé oxygen

‘;'.content 1 - SPHieY 1080 I8 P53 freadion sortamenad; ecﬂﬁnbﬂltﬁmgen
~ per oxi H@, m:ﬁntmnecbam"(DWBﬂ’e serragusndalikingon of ascor b| c acid, and 0.8

- chapped and kneadbis hydregel pelyees avasighappedignd knepfedgn agdnterp.

parts of 2% aqu ob dlno ed| hl ori de
- \F/)vere ‘added andqlg?@]ﬂ%&#([)r qnm%{ofgg{lﬁ%o F‘@EB %{}'Fagel '
- pol ymer  waSxvEengopteptdfmpem oxless 0.3 parts l;%taqaa&laﬁohmmmﬂimhogme of 140C;

-and .a W ndpsR&Rlb, 08 parts dﬁO@ﬁaqu&ﬂ%sﬁHtﬁoh@%s&%ﬂm%ﬂﬁ%ﬁﬁﬂﬁ aﬂé’hf’f?’y' zed by

using a cormeru al avapl.abl uicer mxer rtic
© adj usted t 8I¥BIHSO ié%' H@?h Zpﬁ?(ﬁ%’lné‘ %&gp é?%ﬁﬂa@é@“d’n and 250
..pm meskb opsrikeyfor iitiolipiagtthe. ptblyntemhuoﬁS A\hy&rogél polpdepivabiobthiagbafier by

"~ the Lerer Sira e ﬁ@é‘%&%ﬁ%ﬁ‘%’%@%om 509"#%3%%?%@"' y”zi,'né?t was

msxemﬁ)y30%

Biipea Aty Sy i "ﬂmmﬁu @&wgﬂﬁﬁ?‘?gf‘f"?é‘%m‘?dﬁ%’ﬁ?‘%&y e e
C(A2) ms%‘%ﬁeﬁ@@b fa'ﬁﬂﬁgﬂgﬂa!}w OFcar PP&YW‘@?&%{P of 10%
wat er /2@t hanol rﬂ%ﬁﬂﬂ;’dmgelmdmenfz&@ﬂmbdmd@hyi@tomh@lwbdn&@dmﬁer (mass
ratio of vk theBidEchs 7 o/ g&éuraefi) @dﬁﬁ&ﬂﬁ@ i, 9 |1 owed- to

-stand at 140C f 30b n nld es e cr oss I nke Urt her nore;
poymerwasp lverized yusmgaoommemally

avallable Jmcer mixer and the particle size was adjusted to 30 to 60-mesh particle
o - size by using sieves with 590 pm and 250 pim mesh openings, 100 parts of which
Lo . 25 werestirred athlgh speed (by using “High-speed stirring turbulizer” (productof ¢
S Hosokawa Micron Co.): number of revolution; 2000 rpm) While adding by spraying :
C2 parts of 10% water/methanol mixing solutlon of ethylene giyool diglycidyl ether
S (mass xatio of water / methanol = 70 / 30) to be mixed. The mixture was allowed
SRR to stand at 140°C for 30 minutes to be crosslinked by the heating. Furthermore,
80 ‘one part of “KLEBOSOL 30CAL25” BD produced by Clariant Japan Corp. (30%
L agqueous dlSpEI‘SIOl’.l solution, pH=3.5, average partu:le diameter=25 nm; specific
- -surface area=120 m%g, solid contents= 30%) that is a colloidal aqueous. solution of
" - " spherical sahcon oxide was added, and thereby the water absorbmg agent (2) was
.. obtained..
.8 The partlcle size dlsmbution the standard deuatlon of the absorbance by |
e mfrared absorption spectrophotometry and evaluation results mth respect to the '
. - water absorbmg agent (2) are shovmm ‘Ihble 1 : .




'Hosokawa M cron Co.): nunber of revol ution; .2000 rpm) while adding by .
spraying surface area. =120 n2/g, solid contents= 30% that li7sMay 2@l6l oi dal

.. aqueous solution of -spherical silicon d2i de was added, and thereby the

wat er absor bing agent (2) was one part of "1LEBOSOL 30CAL25" (BI) produced
".by. Cariant Japan. Corp. (30% aqueous-dispersion solution, pH=3. 5, average
~-particle dianmeter=25 nm specific obtained 35 The particle size

- distribution, he standard devi ati on of the absorbance by infrared

- absorption e ?iotorretry an d evaluation results with respect to the

wat er’ absor bi ng aqoatts(ozho(ﬁﬁﬁaaayme 92 61, facrfliai®) 4 Bartd 6f parts of
sodi um acr 2. a C .0.4 parts of ent aeryt hrit ol
“triallyl ﬁt‘?&%"ﬂ%‘g‘“ﬁ@d&aﬁ f‘?tg‘et') @é%’%ﬁ?’% P@rﬂf”é‘rze 8’&‘@ a4 gl ass

" react’i on c@iasarremhoamdntdn&mdmetcsntmtsewammamtannbdat &thldshmngr ring -

.5 and #i Xigag-middeLer introducing nitrogen into the contents so as. to nmake
the di ssol ved - ogggen content 1 ppm_or Iess 0.3 parts of 1% aqueous

- "sol ution of hydr yskgmitrages inferthe cetentsamasjoanake the dissolyedof
. ascor bi ¢ aoxghenandfend 1ph 8 1dss, 208 pacts 6d1% Hpkoid Silufén of hydrogen '
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- This oy al fiaded for Hiti¥Rsing IROREGuIAADA0 b hAllmeRBheigh Y2k diitaedri ed
“in a through--1ow ban r the co L on erature of
15 135C and "OR§ W&“’?p&géé%@t" ﬂf’ﬂ‘éfg"gho“#ﬁﬁga%m tamya rrpevvas

pul verized(A-8).a commercially avail abl e juicer mxer and t he part icle size .
- was adjusted to ,ﬁ%st |ze -h |eves h 590 m and
:250 pm mesh .o cgenl ngs, @3@?@%@\/\%‘? Y‘\}\%Irl ang?#erlﬁ IE)eed (by

. using “23i gHe gbeﬂl@eghﬂpwd)andmmmun w@mn@wofMRmmiron Co) :

o nunber1®f  135°0) 4id PRinRGRRAPE0 Wt e addi ng by Sprayl ng 2 -parts of 10%

Yaiio of vater /THeRR S°'d’5rwo' oy TSl i Sty by Lonre

""to be m mut:ermme: aniddtheperticls shreatedadjostbé t@ﬁﬁwﬁﬁ}ﬂk&ﬂi EdrtitléGizefbyr 30

~minutes. dded, and
Thereby a kg g 85;5*%5233%? ik Bodyinks PR pafe B SRIEIC0T
di stribut |§ﬁ¥re ﬁ Y WS ¢ Sﬁﬁedmbﬁwefmy dugthyr ar ed -
absor30i onHegkataNiesos)mumber a\tatdlaamgrzooa&yhi)svhﬂréétﬂdiﬁgwet gt he

R
(mass ratio of water / methanol =70/ 30) by using a two-fluid. type spray nozzle to
be mixed. 'The n:uxture ‘was heated to be crosslinked at 140°C for 30 minutes.
.. Furthermore, similar to Example 2, 1 part of (B1) was added, and thereby a Water
., 25 absorbing agent @) was obtamed_
a 2 The partlcle size dlsmbutton the standard deviation of the absorbance by
* - infrared absorptton spectrophotometry and evaluation vesults mth respect to the
.~ ~ -water absorbing agent (3) are shown in Tabje 1. :
e . <Example4> : . : ' : : _
. .30 81.7 parts of acrylic ac1d, 0.4 parts of pentaerythnbol tnallyl ether, 241 '
‘. . partsof detomzed waiter, and 0.001 parts of dichlorotris(triphenylphosphine)
mthemum were placed in a giass reactton container and the contents were -
' mamtamed at3°C Wthe stirring and mmng ,
o , " After mtroducmg niitrogen into the contents s0 as to make the dlssolved ‘
- 35 _ oxygen content T ppm or less 0.3 parts of 1% aqueous solution of hydrogen " .
SR .pemmde 0.8 parts of 0.2% aqueous solution of ascorbic acid, and 0.8 paris of 2% -
" _.aqueous solutzon of 2,2" azoblsamldmopropane d]hydmchlonde were added and -

_,3-?’




. parts of deionized water,_ and 0: 001 parts of . ' ' :
* dichlrorotns(tri phenyl phospbl ne) ruthenium were pl aced in d7gMags%0(}6eact I on
“container and.the contents were maintaingg at 3C while stirring and m xi ng.
After i nt roduci ng nitrogen into the contents so as to make the dissol ved

- 35 oxygen content 1 ppmor less, 0.3 parts of 1% aqueous sol ution of
_hydrogen peroxi de, 0.8 parts 'of 02% aqueous sol ution of ascorbic acid, and
0.8 parts of (2% aqueous sol ution of2,2'-azobi sam di nopr opai ne

di hydr ochl omixpd faemitiakideg thepolymerizetion.or Theplyaierization s cartigdeut #at i on.

~ The pol yrreru@ﬁpéﬁawﬁ%f%@!zﬁof%o&tshé\ufs(g%{agrt@h ftﬂy@gﬁg YL&E-_ about 5
Chopped and knead BT AImEH HAGRcE AR REPD) Snd Mg nini: yﬁi‘fme

aqueous soladding 169, lqmﬂwufﬁbym@ebdesdﬁuaﬁ of @o&hﬁﬂl axid5 so Ay € lstain ﬁA' 4)
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~-obt ai ned drdh@f@ﬂ@&hm@&ﬂsama%&p@fa&!&é Bﬂlﬁ)%@é%ﬁd%%eea% fVpi | abl e

joui cer- mxer,and the particle size was adjusted to 30 to mesh particle
si-ze by usFHj&e%l eves with 590 pm and 250 pm nmesh openi ngs, 100 parts of

A.Whl ch Were stl r /i3 ditainied lolrg peoshiict s psivegizel byalsngpeesnsicadially g

b ager g .ﬁ%“ﬁ“"sprﬁ%%%%@é%%&dﬁ%%@%@m Lo

sol ution offi% SigVescith mm@%@mmesh@penmmw&mfwhmht er |/
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, Z?S?fl ;_)Ot ?%@ﬁmig o]gnagngnL %ol@&bnwﬁeﬂxyhtmgip@l diﬁhmq]ﬁrdﬂlfd e size-
absor pt?on ec o otonetry angI e\(?gll(g’atpon gsui{ t‘%ﬁ géggjc@z?%tﬁ '

- water absoPB E‘H@“i &E e yuiytuge was gliowed fo stasda ,ﬁQngn:g;tegz\to e

" surface- cro&sbluﬂke&b;aﬂmdrelamg aEﬂﬂhehﬁbre/\/&ﬁnMﬁlEﬁnﬂéZ Bte Haitef (BEY hod as

bi sacryl am e AGE b 8 ﬁi tiﬁ'% LabRotoR Bl yer el cr vas used The

particie size di 'sﬂlﬂrp ahon dswdwdldewaubnmﬁﬂlemimoﬂtmceé)yby
“infrargy a i ect”
Bl a@@o@ﬁeﬁfsf)@c&i%%e%ﬁé&y apd e‘%’:}giea‘rt]!i;éh (%?ﬂts;@ﬂg;f@;ﬁ@ﬁe gu gﬁaS pec

to the 30, A surfa -crossl absaqr :
sane - met hS@TELNsATERE Ase @q é@BWntlﬂgfth?’?%it ead of 0.3 parts of 1% aque()us ‘

-sol ution oﬁExmlm@enperom de, 0.3 parts of 1% aqueous sol uti on of

pot assi um per sul A%{lﬂ‘a}é@ém\ﬁ@ﬁﬂfed%}%m agent (5) was obtained by the same
: , method asin Example 1 except that instead of 0.15 parts of N,N-methylene
25 blsacrylamde 0.17 parts of ethylene glycol diglycidyl ether was used.
RPN The parude size dzstubuuon the standard deviation of the absorbance by
o infrared absorphon spectrophotometry and evaluation results w1th respect tothe ..
* . water absorbmg agent (5) are shown in Table 1. |
- <Examp1e6> . : :
30 - Asurface-crosshnked absorbmg agent (6) was obtained by the same _ N
s method asin Example 2 except that mstead of 0.3 parts of 1% aqueous solution’ of L
N '-:hydrogen peromde 0.3: parts of 1% aqueous solution of potassmm persxﬂfate was -
S N 'Hle partlde size dlstnbutlon the standard dewatton of the absorbance by '
35 - infrared ahsorpuon spectrophotometry and evaluatmn results with respect to the
 water absorbing agent (6) are: shown in Table i : :
1<Examp1e > - -

Moo




"t<ExarrpIe 6> The partlcle si ze di strlbutlon the standard deV| ation of t he

. ‘absorbance by " 35 infrared absorption spectrophotometry and17d\4ay1a@{16 on
“resul.ts with respect to the used water d4#sorbing agent (6) are shown in .

‘_ ‘Table 1. <Exanple 7> 44. 17 May 2006 A surface cross |inked absorbing agent o

© (7). was obtained by the same ethod as i-n Exanmpl e 4 except that 0.5 parts

- instead of 241 pér

of pent aerythrltol tri aIIyI ether was = used.instead of 0.4 parts of
pentaerythritol “trialyl eth 375 parts Ofb(dil oni zed water was used
gﬁk sebe, agankl’, vespbtmeetbby thesamerqueous

sol ution om&hadaeﬂﬂmmmwnee@peme t iy HRi00PG TR BSkePSagad  Of

Gy oen; o PUbHTHIERI PR S t%ﬁ?tei SRR APt | on of

“the absor batatereeswedrlasteadaﬁzetpmnfmabwmm 1.9 peants of 2% uat i on

Cresul tsywi eauéeeesnemmeazaegﬂl 9%%%%&1&& eagegtgﬁeeaa Tabl'e

1. 10 <Ex gbsurtace rQss- | |ng agen was_obt ai ned

by t he s ane URDAKS9f 24 3qenys seluono ¢cppbispmidinppnopage dih:

foll owi ng Spher i Thepaﬂ]d}gd;lﬁedﬂtﬁﬁnﬂi(ﬁl ﬂwémmume@hdaetmwe@rueeeb e

ot rareq ngorp it tgé‘aggﬂpﬁo i e AL I eeasﬁs%reﬁ?ce ”
e

respect t oWekr ahse

shewn i @yblarle shown in Table 1.

' 032) = ﬂEB@ﬁmgmeLSO -produced by d ariant Japan-Corp. (30% aqueous

g £ 0,
oxygen: Sefardad df"’*”‘?@ %aﬂ@lesoeba%%faeﬂi WM@MMM 2

-~ di spersion solut P11=3..9,, av articl.e d| ter 50 nm. specific
. rsurface area=50 %ﬁ?‘&j‘ %@39&"%% Zé? hythe sameet | ux
. condenser , mathddersinisaepladdxespt thatinedad of (B‘l) ﬂietf@]ldmg%phéﬁ@n gas ,
3 follomed NegLe Y] i ssol ved

. béin@@gia&’ﬁ Q@)ﬁﬁéﬁﬁoz%db%?dvp%ﬁﬁse@ s;?arg e size p«ﬁ?%

Thereafter was provi de sol ved

parts 14f me@mmwmmmemaee%e%m@@ene@eﬁeﬁdﬁﬁ
hydromdeit‘% ?dded in a mxture solution of '45 parts of acrylic acid and
Wa

6.4 parts © in a conical beaker under cooling on ice, thereby
- neutralizing 70 WWBanﬁuc&hhﬁClﬁ%&Japﬂﬁ@ﬁp%O%

N, N - met hyjpiagud %Bltﬂ:ﬁ} e éég% %]m s of
© sodium hypoggospm as aqt]}e?)uggc?ﬁé?n P ranster agent . 031 parts
__,of 23’ -az ne di hydrochloride as a

-20 <Exan1p1e 9> ‘ : : ' -
‘ - 1212 parts of cyclohexane was placed in a four-necked round-bottom ﬂask
' eqmpped with a stirrer, a reflux condenser, a thermometer and an. mtroductton
. tube for nitrogen gas, followed by adding 0.9 parts-of sorbitan monostearate S0 as
" tobedissolved.. Thereafter; a nitrogen gas flow was provided so as to puige

o ¥ o ) 25 . dlSSOl"ed oxygen Separately, 70.0 parts of 25% aqueous solution of sodivm

- hydromde was addedm a mixture soluttou of 45 parts of acrylic acid and 6. 4parts
. of waterina comcal beakér under cooling on ice, thereby neutralizing 70 mol% of
o F caroboxyl group, ~Then, 0.033 parts of N N‘*methylene b1sacrylam1de as a R
. crosshnkmg agent 0 0546 parts of sodium hypophosphite as a aqueous chain .

L _' 30 ' transfer: agent and 0. 031 parts of 2,2 azoblsam1dmopropane dlhydrocblonde asa

s polymenzatton mluator were added to be dissolved. .
.- Then, the contents contamed in the conical beaker were added into the
_._.'contents oontamed in.the above-mentioned fournecked round bottom flask while
- stirring and dlspersmg The temperature inside the flask was increased while

85 -fbubbhng mtrogen gasin an oil bath, the miternal temperature thereof was -

- mamtamed at 60:k2°C and polymenzatton was carried out while stirring for 2
. 1hours The contents after two hours had a shurry state i m which across]mked




‘pol ymeri zation initiator were added to be dissolved. Then, the contents’
“.contai-ned in the conical beaker were added into-the contenthemﬁ@OGned in:
the above-.mentioned four-necked round hgttom flask while stirring and
- di spersing. The terrperature i nside the flask was. -increased while- bubbl i ng

-nitrogen gas in an oil bath; the. internal temperature thereof was -

- mai ntained at 602C and pol yneri zati on -was carried out while stirring for 2
hours. The contents after two hours had a slurry state in which -
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and dry ¢ %ﬁﬁ%ﬁy%f'ﬂﬁéﬁgga ettt A Rpifes t&ﬂ@%ébﬁgﬁb%of,tgfts

7_'of the 10" ee eaaeemdsfascnwelectemovmlghAspeesﬂc lﬁpelmdni;y :

- ]Ijl gh- Spetedrceﬂm]féd d&éﬁﬂs%eréﬁb%%a‘@ e 102)/3 nunber
of “revgl ut'i ay| ng, parts.o b :

- wat er/ thaﬁ%in‘?ﬁo%FW&%i%WﬁﬁWe ?&'ggﬁﬁei VISR ﬁtﬁ?’g‘fﬁﬁ’@& &Yroing her (nass
~ratio.of whmbuligerft{rodnct by a@kawaWichyn (st)hgmbwnfﬁeboludon,wm)oepnﬁy nozzl e
to b 0 1 OC f 30-
monuteersn Xlezqurt er |g ; g ﬁgw(ﬁﬂtﬁw Efgiﬁm;"( 751 ddedorand*”
~thereby a GHW létgbgﬂ@e er@eﬁswwtveatﬁedmeﬂh@ 5110 /A0 by hging

o distri but i amwoﬂwd@zp@sgmﬂnmwemem& t R AlIRAIQAREG dYed igd ar ed

aglsg: SPQCHT ¢ gﬂ?aﬁgg{, %Qand &val F !;on resul %WIEEE res&egt to the

absor b| ng W@sagld@thsndtthwebga\mter hhswbmgamnlh(ﬂ)mohta:lﬁednpl e '4
except .that i nst ehﬁzen&%ﬁmﬂ
solvent c¢o os%a]!)on at ti ‘ﬁ% éﬂﬂ% ace crossll %?%eabzggé?%tq?o of 98
/.2 was’ en’ﬁ‘%% SPRRUOTL FRECEIOR %@E@tﬁt%’ﬂ?‘@&?ﬂwr Srthaespectdedhet i on of

t he absorbwatm-abyorﬂﬁgag%htﬁi)%deéhﬁmﬁﬁiﬂ‘ﬂﬁleﬂpeﬂrOphOtOm?try and eval uation

resultﬁ] W L l@ﬁ%ﬁﬁ L to the water absorbing agent (10) are shown in. Table

: <Exanpl e n absorbl ng agept (11) was obtained by the sane nethod as
| n Exanpl e pesorbing agﬁet%@ waepbimmrbbyﬂeswemtbodaemExampher ature

'Of 552 C f of e)ﬁzept that instead of the mass ratio of water / methanol =70 / 30 as a solvent
" .- composition at the time of surface crosslink, the mass ratio of 98 / 2 was employed.
. The particle size distyibution, the standard deviation of the absorbance by
25 mfrared absorption spectrophotometry and evaluauon results w1th respect to the _
R water absorhing’ agent (10) are shown in Table 1 :
C <Examp1e 11> , : o
o L An absorbmg agent (11) was obtamed by the same method as in Example c
_ o1 except that the polymenzahnn was carrled out at a temperature of 5522°C for 8 -
) 30 - hours instead of bemg polymenzed ata temperature of 80£2°C for 5 hours: The
: vpartlcle size distribution, the standard dev:latlon of the absorbance by mfrared
o absorptlon spectrophotometry and evaluatlen results w1th respect to the Water
o absorbmg agent (11) are shown in Table 1 S :
o <Examp1e 12> z . -
.. 8 . An absorbmg agent (12) was obtamed by the same method asin Example .
- 2 except that the polymerization was carried out at a temperature of 55 +2°Cfor8
- hours instead of being polymerized at a temperature of 8042°C for 5 hours. The -

* .
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E par hi de- si

n‘30 hours |nstead of - belng polynerlzed at a tenperature of 802C for 5 hours.
.The particle size distribution, the standard deviation of tlfiedagba#tbance by
~infrared absorption spectrophotonetry angl eval uation results with respect
to the water absorbing agent (11). are shown in:Table.1. <Exanple 12> 35 An
absor bi ng: agent - (12) was-obtained by the sanme method as in Exanple 2 except
that the polynerization was carried out at a tenperature of We 20C for 8
~hours. i nstead of being polynerized at®a.tenperature of 802C for 5 hour s.
- The 17 NhypﬁﬂﬂﬁeﬂmedmuMmﬂxnzﬂmdﬁandamﬂHHWMUmidkhehhmﬁhmﬁzd@vnﬁhnﬂh of - the

absor bance n- results
‘W th respegjg%r%%%gﬁ&ﬁggﬁ%&é&y% agen %@1’3 wWn i n P‘LI@% .
' <®nparat|9]é50§21@|§1ﬂgé 612 i« ekt er absorbing agent (1') vvas ,

" obt ai ned bycbﬂ@aﬁ@tﬁk&;EmﬁEQﬁs in Exarrpl e.1 except that =
~dichlorotris(triphen osphi ne ium S not .u artlcle si ze -
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- absorpti onmﬂmdamrﬁxmﬂnrlwxmmthw&uhbrmﬂmhbnﬁpho@ﬂlme eniunt 0 t he

- comparat | vedahlsddS IRl aﬂa&%gés g%b%:l}lb

%?mgea? Ac%rrpar %glqg % g nﬁi‘?ﬁﬁ?%ﬂgﬂr&a&%ﬁlal nﬂtg ;;Jom)]gr gglrr;e ,

| otometry and evaluatlon results with
. dichl orot rresﬁédtlt@ﬂﬁbdnﬂfmﬁm Wﬁwﬂﬂ)@m@mﬂ’h@es&%ﬁﬁmd&md nstead of. t he

. mass rafti o V\QE 70 / 30 as a solvent composition at the
“tinme.o sur ace %ng’f%ﬁ@qg?%e mass - ratl o.of 98 / 2 was 15 enpl oyed The

. partide size dl s&ﬁ@mnmew&ﬁ%r serhing @dx(ﬂéwaenb&ﬁned]hvﬂm%ance by
i nfrared qﬁaﬂfoatasqamaﬁﬂég @ﬂﬁéﬂdﬁc}ﬁﬂﬂ)tﬁy@ﬁﬂﬁéﬂ q%ﬁlnmrespect
to the.co aratlve wat r or in aent ) are shown, 10

~ <Conparati d?lﬁa%?&o%lggﬂ 2 Anas

* obt ai ned @Mehécmpmﬁ&aﬁtﬂedﬂnaefmuﬁﬁk&mﬁshnﬂ,mmmhabfﬂmm of the

. mass r tiq, ﬁk@&? ition at the
Jtine (:)l sur"?él crog‘(hle %Edﬁfgéﬂraé%ggm%&gfi&%u&f %d The partl cle
si ze di strabgaltha@ﬁe by mirared ahsoratioe spestrophotsimetrhand pednh maesy;tsvn ared -

. _absor pti Oke5RREts GRhehARAlive Wi aahsaid it GBS WhiR TEERPECt O the
‘comparati %%e%ﬁgt?) r bi i‘gﬁagenf (3'") are ghown in gl'abl e 1. Table 1 P(%

: Bi ng agent -Absorbers were produced by using the
wat er absor bi ng ﬁagmmw:amt)wabemab&)rbiﬁghmﬁl(ﬁfbwasubﬁaamihyﬁwme and

_ surf agg dYQ638 243 BalplePMcept BIRiAGELEbE thé“mass ratio of water/ methanol
" . =70/30 as a solvent composition at the time of surface crosslink, the mass ratio of
98/2 was employed. The particle size distribution, the standard dev1at1011 of
' the absorbance by mfrared absorption spectrophotometry and evaluation results
. . with respect to-the comparamve water absorbmg agent (3) are shown in Table 1.
25 0 . . .




17 Ivay 2006 Exarrpl eCorrpar ative Examle 1234567891011421 23 Ab( 1) (2)
. (3)(4)(5)(6)(7)(8)(9)(10)(11)(12)(P)e' (3") " ' r 17May2006 '
.PI'0.10.10.10.10. 10. 10. 10.10. 10. 10. 10. 10.49. 10. 1 (% S
)119.314.919.318.115214. 818. 19. 319. 318.-39214..815218. 19. 4
I11156.656. 657. 555. 356. 456. 755. 356. 657. 555. 756. 1' - 56A56..455. 355. 8.
1V22.426. 622. 022. 426. 526. 522.-422. 422. 021..922..326. 826. 522. 4222 ,

V1.61.81.12.11.8.1.92.11.61.12.0222.1.". 1, 82. 11. 5 Aver age' 363365362354 |

. 364363354363362363364366364354354 Tahlé icle size

-S_t andar d22p222222]1822pR 1515 devi ation of’ absorbance V\aterdb‘5(:;Omp,M[;Ne
. -353535353p36353586. 36343435 ret enti on amount (x| Example
Absor pt i on262322252624624230R264 523061910 htodrt 110 upderfikohdi de. |3 o
1 qui d2792$,gn . p,; 1(2?2'7%31 18433: f?{pqﬁﬁ) s pBbd QY] 00 |(@01; (5 &) ||-@)7 @) gm or
o 11- anll Q 4 9bd. 047001 N1 tOaia g 0440001 01 0.1 '
more 110 WP 9POHs SIS TR AT 162 | 148] 18193 | 193 Pl Has 153 1811 94
JII | 566|566 | 57.5 | 55.3 | 564 | 56.7 | 55.3 { 566 | 57.5 | 55.7 | 56.1 | 564 | 564 | 55.3 | £6.8-
11V _12241266|220]224|265[265]|224]224(220(219] 92281 268265 24| 22|
4V 116 118 (11 |21 [18 119 [21 [16 |11 {20 22 |21 118 [21 |15
Average: [ 363 (365 {362 [354 | 364 [ 363 {354 | 363 | 362 | 363 |'964 | 366 | 364 | 354 | 354
particle - I . : SN : '
(um) ,
Standard ]2 |2 |2 |2 |2 2 |2 |2 |2 |15 {2 |2 |2 [i5 |16
| deviation ‘
Water 3 [3 |3 |35 [35 {35 [a [36 |35 |3 |96 |86 |84 |82 |85 | 7
retention ) . ’ . B IR A o :
amount -
1)
Absorption | 26 |23 (22 [25.126 |23 |26 [24 [23 [23 |26 |23 |20 [18 |19
| amount * : ' )
| under
Joading
G2
Liquid 2 |7 |9 |20 |2 |7 |20 |18.118 |17 [2- |7 {1 |18 |1-
permeation . B 1 - '
speed
W
| ol
P(%): particle size

- Ab: water absorbing agent
.. F 710 pm or more '
- 5 I:710-500pm ,_
' OE500-298pm - -
IV:298-149pm -
V: 1ess than 149 um

. . 10 i <Evaluat10n of dJsposable d1aper> _ - B
.. . Absorbers were produoed by usmg the waterabsorbmg agents (1) to (12) -
"~ of the present mventlon and comparative absorbing agents (1) to (3). Disposable

dlaper produced by the belowmenhoned method was exammed for the absorption - -

.. amountunder loading, absorbmg speed umder loadizg, diffasion’ area under
15  loading, surface dryness, and surface dryness value by SDME. Heremaﬂ:er,
' means mass% unless othermse speclﬁed_ The evaluatlon results are shown in Q .

K .
A




'<Eval uation of drsposable draper> .. di aper produced by the 5
“bel ow nenti oned net hod was exanrned for the absorptii of tmermneseme -

- invention and conparative absorbing agerd8s (1) to (3'): Disposable anount
~under . | oadi ng, absorbi ng speed under |oading, diffusion area tunder. neans
mass% unl ess ot herwi se specified. . The evaluation results are shown in .. -
Table 2. and 10 minutes 1ater, a second 80 m artificial urine was poured.
Simlarly,. 10 <Absorption anpunt of di'aper under |oadi ng> An instrunent -

i ncl udi ng -akebledylic plate (140 nm X 360 nm - and 0.5 Kg in mass) having a

cylindri cal<AK4g t{o’ﬁ;ﬁﬂbﬁﬂwﬂﬁwﬁd@{:ﬁa% 20 cmin length) 5 'pI aced in
a central portio thereof 9}irzirrovr ded g the me | nner

ole h

~dianeter as that flpag an <r &@gﬁﬁ 36 .
pr epalr ed ghnmzwe}hamgplcgr]mdm&ﬂ tpb@(ﬂadnmmdb&eﬁ{etérléﬁdﬂﬂbﬁﬁﬂé}igfh)d whi f:h

was pla 3:5)%] Endri ca
;tubelodog/ne 1%%&&%% fﬁ/ B?)m[?& vvas aﬁﬁr@?@d?ﬁﬁ%a%@g?l g ?%‘%X
 (total loa etepgs th &bemltbeoeﬂmlrpqmammsmeana p'Eheedr n
~the cyli ndrabgaicﬂam@a@]gc&ldﬁ@ ?ﬂ(%hmﬁgﬁolﬂln?fwﬁﬁlﬁ%ﬂ?&ﬂf i ci al f t
_urine was poure at,Js mnu er fro i rsi
 pouring) 8 OH‘ZOngaﬁquﬁ%ﬁef %F?W%W%‘% %‘ﬁt and
.still for Bfmmmamlmdlwdbemrdhmphtaumfbrmlyrﬁmﬂoméwmm ditebn, -

E{R‘;@&ﬁ éd1e mass
enot é

- .artifiggal gy Yrhlng SABRRD
- (Wj) of thi | SPO aper sa e was meé rec S an .
“absorpti on"ir?g d%@ei)eeeeafaepo tas,dOmastes oadi ng> |

An’ |nstrunﬁterﬁ'omldadlﬂigtmﬁfgmmn@l(ﬂ'&ﬁﬂﬂﬁﬁéﬁl%@ﬂ%@@)uﬁfﬁdm&m@d@ 20
i n. mass) . havi d%trﬁﬁd ic%l tube (3 cmin inside dianmeter, and 20 cmin
length) placed rn ‘portron t hereof and provided with a hole
havi ng the sane Thﬁl!?rad @th%taeryla@hﬂearemﬁembeedeudadmﬁ@a]lummﬁxatwashe

~_centrais poabﬂmommﬁﬂ&eﬂhrhe&sﬁ&rm @Wﬁﬂ t@gﬁeﬁgo per - (140

X 360 wh t | , t
-,hmgve a cym“&r&e@ﬁ' o pewm&ace ‘J?VO 'Zon a e oppligatpeunt ppfsdga q pﬁs "

cacrylic pldlapennrforn1y (total ' oadi ng 20 5 Kg). Then, 80 m of
~artificial <H5%ﬁ§ugd9et%rlﬁideﬂdaldfdu .ue ink) was poured in the cylindrical

| t ube, disposa Laper SO as. 10 enpty.the cylindrical tube was nmeasured.

andthe tinme 30. msmmenmemeenemhenlem(lﬁmmm&&m nd®-%Kei fi ci al
- urine ags mheeré)eevmg ﬁee(eamtmrieaaéeeeﬁd% fem@nack eenileﬁgﬂet whi ch

e S S A L i
_ _t he absor rﬂlametermeethatroﬂéne cybadiicad talie in tﬁe&pn&abp@:uon was prepared The ,
‘ acrylic plate was placed on a diaper (140 mm X 360 mm), which was placed
: - horizontally, with the face that does not have a cy]mdrrcal tube downward. Load -
- .25 of 20 Kg was applied to the acrylic plate uniformly (total loading: 20. 5Kg). Then,
- 80 ml of artificial urine {colored with blue ink) was pouredm the cybndncal tube
. o and 10 minutes later, a second 80 ml artificial urine was poured. Slmllarly, 10
. minutes later; a third 80 ml of artificial urine was poured_ C
. The penod of tire (second) from the time at which the thrd colored
30_ ‘ artlﬁclal wrine was poured to the timeé the thrd arhﬁaal urine was absorbed by a
' dlsposable d1aper 50 as to empty the cylindrical tube was measured and the time”
' was deﬁned asan absorpt:ron speed. under loadmg S
- <Diffusion area under loading> -
L o After measuring the absorptron speed under loadmg of a dlsposable
35 dlaper, by using the drsposable d1aper, the area of the absorbed synthetlc urine.
S horizontally spread was measured and deﬁned as the d]ﬂirsmn are4.
o '<Surfacedryness> : :

()




.35, diaper, by usi ng the di sposabl e di aper, the area of the absorbed

.. synthetic urine. <Diffusion area under.|oadi ng> horizontal |\ Mpy 88 was.
~measured and defined as the diffusion argp <Surface dryness > 49.. After’
measuring the diffusion area under | oadi ng, by using the di sposabl e : ..
diraper, t-he dry feeling of the diaper surface was judged by finger toughrng-
. of 10 panelists with the bel owmentiqned four cfiteria The average of the
10 panelists the upper surface and the | ower surface of. each of the
absor ber having thﬂ;ernmesmmytl&rdﬁ’oapﬂarwﬁﬂdeﬁ eshépkbaable

ey Fur?’ﬁg/ﬁ%ﬂ 8 fe%%i'%&?‘% A %‘é&%%‘i’%&g J‘@?@@i}r @Pga‘a@ﬁre?"fﬁ'ﬁ
“avai | abl e dpapistweh vagﬂim neddauoeriteriae ahoeietage pfies] Opem ellaﬁSt

‘area) of- ab%gdé@ngﬁ dl?g ofy €ssure of -5 30 Kg/ch for -
bers (BI) to (Bl of Exanples 13.to 24. The

30 seco obt.ai n
obt ai ne ab%g'ﬁf@jl 35 gnto a rectangul ar shape of 14 cmx 36 cm and on.

. Next, - a netﬁlmryfeehmga(amlmfaﬂtomeémﬂiﬂlghﬂwdtﬁﬂgth 50 mm was set in

the center f Pea‘gi I@QH %] f artificial
urine was 2 ‘é’%ﬁ“?ﬂﬁﬂ tﬁrpg%’eig ,i}“g? pourr ngevgi[ (ﬁ? '€ ring was -
- remnmoved ‘and<pwdaceghyme d contact with the di sposable = -
di aper i n the ceﬂm%&%@ss&m&@mﬂmﬁeﬁhﬂ\ﬁlﬁmﬁaﬁe&mm@m started.

5 m nu(lera er t he as enent r t he asurerrené val ue was
. defi ne %Ware Eacearrnee easirament 13 to 24>
~Ami xture. otE(aJme!b dllcﬂ(ofﬂH{Sssmmer).ff puI p and 100:parts of .one -

' _"_or;1 t he wat er absoﬂg eSmIEQes(té%%r ﬁ ‘ie to 12 of.- y
. the preseni. I nyv. ntJ In n._alr er was even SO as to: ‘A
have the.b %%ﬁeﬁamlﬁed@mh@dbpasm d guficiant riﬂa'rﬂ“gﬁﬂﬂ]rcrently .ﬁ

“wetted di anom&aubve@bro staﬂtbstﬂlﬁﬁee&hheteb)ﬁﬁ%eﬂhfgh% ,

el '5‘?56?2 wgfjf@} §he STV 206 hs R °ar%v§§e§t %ﬂ&' dapr oS s
“tester-was pexivgs heastpﬁbsaﬂ duiediat B¢ for(ﬁinmpﬁ)slhbts@:hdgd@@% was heat ed
and dri ed sf Ofhas; *taeaaﬁlsﬁﬁénefmé SOME Whpeilyy s bags. the | .
_adj ust nent hw/E _er, carri ed oub gﬁler ned and defined" o
as the surface d <ymetallieyrin £¥ é'é‘lﬂr% 2sishbiat a
sati-sf act orthebmteroﬁmdﬁpdﬁabbi&apﬁ%b@@éésuﬂ&iéﬂd\&)ﬁﬂ@fﬁrﬁﬁdéhﬁﬁﬁwﬂfy '
t LS? od2® ?Lg%faié’%%@%& pbubBE, il LA ol GRS 07 SO
detector was set in contact with the disposable diaper in the center of the
dlsposable diaper and measurement was started. 5 minutes after the
measurement was started, the measurement value was defined a asa surface
SR L dlynessvaluebytheSDME . : o
.. .25 _‘_.<Examp1es 13t0 24> . o S e
R o Amzxtureobtamedbymmng 100 partsofﬂuﬂ'pu]p and 100parts ofone, o
U of the Water absorbing agents 6 to 12) obtalnedm Examples 1to 12 of the - _
' present invention by using- an air blender was evenly piled so as to have the basic L
R Welght (mass per unit area) of about 400 g/m?, andpressedvnth the pressure of 5
" -'30  Kglcm?for 30 seconds to obtain absorbers (B1) to (B12) ofExamples 13t024. - L
' The obtained. absorber was cut itito a rectangular shape of 14 cm x 36 cm, andon - .
- the upper surface and the lower surface of each of the absorber having the S o
- recl:angular shape, water absorbmg papers (basic weight: 15.5 g/m?) having the
. ' 'same size as that of the absorber were placed. Furthermore ‘apolyethylene
'35 - sheet used for a commercla]ly available dlsposable diaper was placed on a réar -
. side and a polyethylene non-woven fabric (basic weight: 20.0 glmz) was placed on
o the front surfaoe and thus a d]SpOSﬂble d1aper was produced. S L




10 foI | o ng procedure by usi ng a SDIVE (Surface Dr-yness Measurerrent o
Equi prent) tester ‘(product of WK System Co). si de and a pol May A¥dene
. nhon-woven f.abric (basic weight: 20.0 g/ 58) was pl aced on. the front

~ surface, and thus a di sposabl e di aper was produced. Eval uations of these

.di'sposabl e diapers in terns of absorption amount under Ioadlng,_absorptlon"
" speed under | oading, diffusion area under |oading, surface dryness, and-
surface dryness value by SDVE are shown in Table 2. <Exanple 25> 5 , After

form ng al-ayer oEvﬁhlamnBsfﬂiesém@bsaiﬂemapkﬁﬁnpenhsﬂﬁbsbhﬂmwémomabsor bi.ng .

'gge?ts f)]g)fle'%li puﬁ]ﬂéjﬁ%&%@%%gﬁ%lﬁ%&%%%%ﬁ% ﬂ&go ave athng\(/)m ch_

~ structure, praessiyalue by SIRYEsre shewn 30 Tebledhds t o
. obtain an aﬁs{@f@@ézs;QZ) The obt ai ned absor ber was cut into. a rectangul ar

S0 of T Al AR 1878 o) Rk B ) 300 806 R WalEL 3 bt
__vvlel gh'éI 1IE; Ebgirbmgamnttgﬂjobtm&hﬂmplea&waﬂemﬂj'spmhd,amlsa)ld;erof/me L abl :
Up abl e
R
. A-dl aper mﬂe&&ls ?ebr Waﬁcg % ?’ﬁe ! o &) eed :
,-under Toadl r%l'ﬁ% ??“‘gf"%gf"t’fﬁgg?ﬂl‘??a‘ﬁ%ﬂgh" %FP&%‘B%%E ‘Q?‘?ﬂ Gr f ace
.- dryness.. VHR Q?W@lahﬂfalbl%g/mz hz\@gﬁwm&mﬂm‘c&f 4,5 and
6> 20 Ani xmy@sem&aw&@ H,)eear' m&%@&%&%&h&t%&%&mﬁ;oo parts of

one of the conpar t|v absor hin (2),0 3') obtained
i n Conpar atqRAgex ‘ﬁ@%ﬁgf%‘ﬁ@ﬁ% é‘ﬂfe@n s.evenly -

"piled so apolyeth!;fhme Itohewodeasﬁama\&mwﬁghﬁﬂmﬂtglm@)&v@é plecehoh flicfesid Wi th a

- . pressuy géﬁég& cs corrparatlve absorbers (Bl'),
(B2) obl5e B%“I?‘l rrpara‘?lglgl agge Qgér\{v 8 € obt ai ned absorber was-cut - -
intoa- rect angullaY b‘ﬁ’é\?ﬁs offthese disp ttmeramt@maﬁebwpepnemme and the-

| ower  sur fagdrdbading ﬁ@@@dﬁﬁﬂéﬂl@é&ﬁ@%ﬁ’uﬂ%%&ﬁﬁ&&ﬂ%&ﬂ papers

I([)Pgileg 2,? 32 f‘eg%’lgfﬁg(nﬂ hﬁw r@lﬂt‘heé’%&?%m gat of %5@ Q sorber wer e

pol yet hyl eﬁféompwuveébmm;desafcmnhﬁ?m al l'y avail abl e di sposabl e 30 di aper

lﬁ?gﬁlzeced 0 aAﬁﬂkV\%gép ace lgy ETlr Oﬁlb(%l)@‘sé Qxacfl"lﬁf)? ?Sposabl e

: 0
di aper tb‘?g%eee@ i Avate Ieg&gﬂee pbtaane})eteomnataéw@s of

~ absor pt | orEsaimples 1, 2and3byusmgan a:rblenderwasevenlyp:ledsoastohavethe

_ basic weight of about 400 g/m? and pressed with a pressure of 5 Kglem? for 30
, ~ seconds to obtain comparative absorbérs (B1), (B2) or (B3) of Comparainve S
s 28 Examples 'The obtained absorber was cut into a rectangular shape of 14 cm x 36
.- cm,and on the upper surface and the lower mmfaee of each of the rectanglﬂar
. - shape, water absorbmgpapers (basic weight: 155 glmz) having the same size as -
that of the absorber were placed on each of the rectangular shaped absorben
o Furthermore a polyethylene sheet used for a commema]ly avallal)le dJsposable
30 d1aper was placed on a rear side and’ apolyethylene non-woven. fabric (bas:tc SR
. we1g}1t 20.0 glmz) was plaoed on the front surface, and thus a dlsposable d1aper L
o ‘was produced. - : R
' ' Evaluatmns of these d]Sposable dlapers in terms of absorptton amount e
S under loadmg, absorp_tton speed under loading; diffusion area under loadmg,
" 385 - surface dryness, and surface dryness value by SDME are shown in Table 2.




under | oading, absorption speed under |oading, diffusion area under

" loading, 35 surface. dryness, and surface dryness. val.ue &WNHBNEKMre shomn

in Table 2. 17 May 2006 51 AbsorberPerfg mance of di sposable diaver :
-Absorption Absorption Diffusion SDVE us for amount speed area Surface-

surface di sposabl e under under under drynessdryness diaperloading loading

| oadi ng val ue sec). (sec(cnR) (% Ex287355444075 266362437065 t272341450070

259353458062 263341440068 B6277344445071 19B72513654400 . 60

20B8263380445057 21B9. 277371440064;gg@§p264363435064 23B 11 .-285354443073

24B122653G6437067 2 B ‘éf* Perfd’r?ﬁlanceofdlsposable diaper '

: used for Absorption | Absorption, ‘Dlifusmn Surface | SDME
_disposable | amount speed area dryness | surface
diaper under under | under dryness

- loading loading loading value
_ : : (g/sec). (sec) (cm? (%)
1 Ex 13 |B1 287 " .| 355 444 - o | 75
114 {B2 - . | 266 362 437 o | 65
|15 |B3 272 341 1450 o 70
16 | B4 259 . 1363 - 458 o 62
17 |B5 . 263 341 40 - |o 68 . :
18 (B6  [277  |344 - |a45  jo  Iq1 |
19 |B7 | 251 365 40 |o 150 9
20 | B8 263 {380 1445 o 57 |
21 (B9 . 277 3711 440 . o 64 .
22 |B10 . |264 - | 363 : 435 o 64 -
23 [B11 1285 1354 443 o 173
24 |B12  |265 366 437 o 167
125 |C2 - | 247 321|427 o’ .80
CoEx|4 |BY ' 1303 482 - 356 A 135
5 B_2’ - {225 475 329 1A 46
: 6 [B3 - 218 - 1498 319 A 36 -
Ex. ‘Examples ' . ' : |
Co.Ex.: Comparatwe Examples '
5 IndustnalApphcabﬂlly ‘ -
The water absorbmg agent of the presentmvenuon has the fo]lowmg S ey :

effects. ,
X | <I> The water absorbmg agent of the present lnventlon is extren:lely exce]lent in " -
S “the balancein the water-retention pe::formance the ahsorpuon performance '
‘ -f _ 10 : under loading and the water permeatlon speed of hydrogel, as We]l as the dryness .
. fee]mg after absorptmn isexhibited. - - S
o <> When the water absorbmg agent is used for samtary artlcles such as paper
- dlaper, samtary napk]n etc., there is not only excellent absorbing performance but o
S o 'jalso an exce]lent feature n whlch absorbed hqmdls not eas:ly to return under N '
= '15. . loadmg. . - ' |
- ‘Therefore, the Water absorbmg agent and absorber using the same can be S
o used suitably for absorbent articles etc. capable of exhlbmnghlgh absorbmg T
o performanoe in any states ' .. ,




" Co. Ex48303482356A35 5132 225475329A46 6B3' 218 1498 319. A36 Ex. Exanpl

Co. Ex.: Conparati-ve Exanples the bal ance in -the water retditMan2006 |
perfornance the absorption performancesgl> The water absorbi ng agent of

the present. invention is extrenely excellent in Industrial:Applicabili ty
The wat er absorbi ng agent of the present invention has the follow ng.
effects. also an excellent feature in which absorbed liquid-is not easil y.
‘to return under diaper, sanitary naplnn, etc., there is not onIy excel | ent
‘absor bi.ng .per f or r@mteSMayfeﬂdmmghahMWhMpiabmrbmamhlebmﬂlas'l%:eeV\hen _
the water ghsRk %Pé"ﬂ!"%% SERerb Yy er under
- l'oadi ng and%q%he%v%tﬂng 1|Hon @gg%ﬁgﬁ%ﬁéas e §érlp&f(’aé’ﬁdryness. ‘
Theref ore

Ih_oagl ng ustegr&udéablratefﬁbsoﬁh&gh@@ﬁﬁsmwlﬂéﬁir%s&bﬁnt&ﬁéﬂﬂ&cq{wﬂﬁh ﬂhbl t' né

~hi gh abgor erfor n is to say, even in the case

- ‘where tﬁ g%{s}% %%&a@%%? i OC(fm:der | oadi ng, for ‘exanple,

~ -where a user si tsThﬁ)mﬁ deucmamaiEOthgagen&nﬁth@msmtmnmmdmcan

- absorpti Oneﬁﬁﬁﬁﬂrﬁiaétﬂétab@%ﬁ{én%ﬁé&%a%éa?ﬂ byt @?ﬁ% e

- provide a water. absor bi ng agent suitabl ﬂﬂ%ég gr#tf%% Fes etc in

.. which pr oBPEMENch as | eakage, etc. are not |ikely to occur. The method |
for produci ng an Falrtiearhione thgalzlsorbe‘anﬂahﬁchs&@fﬁiéplfeﬁétﬁ;I’iirtnﬁi:ﬁ:1o@1<’stt&11lc%asI ly

D o1 Sf0 L "Bty TRSH hONRAEh Sh RS BEEH B0 RIS b e R3S Mok )
pref erabl yPaRetorels; pgie ﬁn@nm@mqm@ ‘guder padsdospuginl epeintipes, etedani t ar y

" napki ns, @mﬁeet@@@tameagmﬁumgmééth%a%em atd G o a&ﬁ& bgﬁg %Iecﬂ ke-_

. operations, etc eets urlne a tlon sheet
" and can pravW%@g?ﬂ999#E§%¥ﬁﬁ’??gkﬁéééb P @y 5h absor bi ng
performance in any states. invention. 17 Nhy 2006 53 CLAIMS 1. A water _
. absorbing agent conprising-a crosslinked polyner. incl uding - a wat er - squbIe
- vinyl nononer (aI) and/ or a vinyl nmononer (a2) that is : '




formed into the water-soluble vinyl nmononer (al) by hydrolysis, and an
internal crosslinking agent (bl) as an essential constitutiligMen2@36 wherein
(al) is at | east one selected fromthe group consisting of an unsaturated
nono- car boxylic acid, an unsaturated dicarboxylic acid and a nonoal kyl
ester of the unsaturated dicarboxylic ggid, (a2) is at |east one selected
fromthe group consisting of a dicarboxylic acid anhydride vinyl nononer
and | ower al kyl esters of nonoethyl gni saturated carboxylic acid; (bl)
is at |least one selected fromthe gﬁgﬁéiygﬂsisting of a

bi s(met h) acryl am de, pol y(nmeth)acryl ate of pol yol and poly(neth)allyl et her

f | yol d .0 th

ota rasehof chail: ShedBine 42 r?“ ‘?e’g“tpﬁ%f% PRkl b e?f) felydife’ °

fol I owi ng & Fakenseluble Vl&ﬁhn{ozl)o aé pdforggvinyl lw)omlnqm a@Xyhat 9. 5 (1)
(X) — ( g X }ibﬁméd‘intb theXy gkt bl ARk WAST ﬁio&lo%ﬂ@r)(a@ﬁ h?ﬁrély‘éﬁt ﬁ%d ot ention
anoun er absor agen soa edin a
physi ol ogl gﬁ?rnﬁéﬁ%éﬁg‘%}ltﬁ ?%?Ptf@tﬂgﬁémh‘?ﬁﬁ?ngei ‘én’é’n absor pti on
anount (g/g) of whkrenatah) iabs dedstnmpeagbrted fifoar t]hxegrrglp saaieting of an
P o0l A HOSET) Lh 1 BBo UL B an
sol ution dpeaeal i‘ﬁ e%ﬁ%’ @fﬂéﬂ)‘éﬁﬁ‘ﬁﬂgt%@k@ﬁw@(ﬁ@é@éﬁ in a phy5| ol ogi cal
sgl i ng_ sol ution (wm@;é]u@@@m Me&e% fﬁﬂm the gr@urﬁ c&@éiétmé ofligg%wt gr f |
absor |ng 2 erein, mil a and fornul a

4 f é’P% %rglz’fgf OT3Re Grer ESeF8 0t 1) 3. A wat
gb)so?[)?ng Iagmﬂgshybﬂm u?sattglrat&dmbxyﬂiedcé%?/ner i n?:l%z’dl ng advv;t ter fﬁ}l\ﬁb?re
vi nyl nononer L red into the
wit ot - S0l ybl e v o) B 10kt br ﬁ'g?éfﬁtg@% PO ins ?%3“15 OBhsikfing oo
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wher ei n (afpolywl;aind east one selected fromt he group consisting of an
monoal kyl —est er B @*ﬁh’ygﬁm&w G L ERBB B 15Ep e OB PEIiarbast one
sel ect ed fof the vyl gnengmeotsh) sinidter @fR2);2andli car boxyl i ¢ aci d anhydride vi nyl
mononer  ajeh ;ANeEh AMdiibwifis tehRulie (1) and (2) are satisfied:
(Y)> —1.14 (X) + 69.5 (1)
(X) = (x1)2 + 4 x (x2)2)12 @
wherein (x1) denotes a water-retention amount {g/g) of the water absorbing
agent after being soaked in a physiological saline solution for one hour; (x2)
denotes an absorption amount {g/g) of the water absorbing agent after being
- soaked in a physiological saline solution under loading of 0.9 psi for one
hour; and (Y) denotes a liquid permeation speed (ml/min) of a physiological
saline solution after the water absorbing agent is soaked in a physiological
saline solution under loading of 0.3 psi for one hour. '

2. The water absorbing agent according to claim 1, wherein the
formula (3) and formula (4) are further satisfied;

45 < (X) <100 (3)

2<(Y)<75 @
3. A water absorbing agent comprising a crosslinked polymer including

a water-soluble vinyl monomer (al) and/or a vinyl monomer (a2) that is
formed into the water-soluble vinyl monomer (al) by hydrolysis and an
internal crosslinking agent (b1) as an essential constituting unit;




nonoet hyl eni ¢ unsaturated carboxylic acid; (bl) is at |east one sel ected
fromthe group consisting of a bis(neth)acrylam de, poly(nstMn2ead at e of
pol yol and poly(neth)allyl ether of polyol; and anmount of (bl) is 0.001 to
5.0 mass% with respect to the total nmass of the vinyl nononer (al) and/or
(a2); and wherein at least two of the fgllow ng conditions <1> to <3> are
satisfied: <1> at least one netallic elenent (cl) derived froma corrpl ex

c selected fr mthe |stin f Ee, , Ni, Cu, .Zn,

N o et ol T BB RIS B fld R TR ghbin e fng B An mass o
based on tmarmw:edfmoﬂn@,*carhmghc raicel] apotuyswyrated2dicaetiosylic nsnl afd a

spheri cal. ﬁbﬁ&él%ﬁét%b%k?ﬁe }ﬂg&k&ﬂg@g Wlﬂ%em&a”' cle size of 1- 500 nm

and a specifti ace area o areé contained in the anpunt
of 0.1to 1 mas a% Keatdgashonmeelpeied fogmithe gr@\%%h&ﬁfd@éqﬁ@l yner; and <3>
surface crdiesiboilia ﬁcitﬁaﬁl@fdﬂl@@ bridimée 88 Iae6r aN83ekiddkbpg agent
(b2), and the ‘%ﬁ"?’ dar eV| a e absorbance anal yzed by

infrared apsor IS Jogaty, %‘Qj’ﬁ%fic ’car bonyl group or an anino
group derived f b Jaratdsasdrortnomiemtedérnmmhelgr@mgndonssﬂlﬁg@lfaI ess with

respect t 0 sorbin
agelrcl)t acccyr? Séh &91 athde Eo%@reg%%%ﬁlg%ﬁﬁ?ﬁgbyﬁ’gégsfslsi( -#Eﬁ)rma\gmﬁ%ﬁé%lr)n ed )
out wit-h o f crossl i nking agent (b2), and the standard devi ation

~of the absor banagman#! of(pd) m/o ooi lt@lsemm@w@ith%spé&%tth@Rbﬁélqmsry of a
less. 5." The water absorbing

-car bonyl an_am no
agent accoﬁgﬁ%&rfy& %?%?W% agzgean%t er-insol ubl e spherical single
particl e Ederem atrmashows ofithe aSmilnmngdmndﬁmoﬂ'dﬁeIMO ed>ahearaisfigdagent

according 1o ¢l aimah 1hlesel ebhiictom 423)%%&5%&@ HdRPles ) LN

wat er -i nsol ubl e pherlc single particles y 2006 55
7. A net héglectpd Bpmgihe skpuprconsisiing ol agent conprising a crossl i nked

pol yner l( rE2e (0] n§ GuV\/theRuz Blhull?"deA\gl o) ogohorpl&rarlf@.lm 1§-'&Qﬁﬁﬁn@d Vi El:}( N b
mononer (a a 0 i o er-so e vin mer (a

hydr ol ysi g%q}ﬁﬂaﬂf Lg}as& aI?P\r%‘ © It Oﬁtgﬂe)crﬁgs é?kegg%‘gﬁﬂ% d
constituting unkg? Wﬂrlemanml@hle spIBaraIal lsasde .mmacbel(dthﬁﬂgmHVéMggr oup
consi st n?a?lfwl@%zé;(?‘lsdﬁ;w@ﬁﬁldam QRN G Aththr A URAY AR

di car boxyl'i ¢ aci
-~ containe

in the amount of 0.1 to 1 mass % based on the mass of the
‘crosslinked polymer; and

<3> surface crosslinking is carried out with a surface crosslinking
agent (b2), and the standard deviation (S) of the absorbance analyzed by
infrared absorption spectrophotometry of a carbonyl group or an amino
group derived from an ester bond or an amide bond is 15 or less Wlth respect

to one particle of the crosslinked polymer.

4. The water absorbing agent according to claim 3, wherein the surface
crosslinking is carried out with the surface crosslinking agent (h2), and the
standard deviation of the absorbance analyzed by infrared absorption
spectrophotometry of a carbonyl group or an amino group is 10 or less.

5. The water absorbing agent according to claim 3, wherein the
water-insoluble spherical single particle {d) is amorphous silicon oxide.

6. The water absorbing agent according to claim 3, wherein pH (10

mass% aqueous solution) of the water-insoluble spherical single particles (d)
is 2 to 11.




nonoal kyl ester of the unsaturated dicarboxylic acid; (a2) is at |east one
selected fromthe group consisting of a dicarboxylic acid &MVgd20Ge vi nyl
nononer and | ower al kyl esters of nonoethyl enic unsaturated carboxylic
acid; (bl) is at |least one selected fromthe group consisting of a

- bi s(nmet h)acryl am de, pol y(neth)acryl atgsof polyol and poly(neth)allyl ether
of polyol; and anount of (bl) is 0.001 to 5.0 nass% with respect to the
total mass of the vinyl nononmer (al) and/or (a2); and wherein at |east two
steps of the follow ng polynerization steps <1> to <3> are included: <1> a
step of pol.yneri&adthnd dbr prahesst anleddopnhyg reent compridinga arosslisdked one

ol yirer A yater I b @F URWIP DB Blloby (D bl d Wntl ) (25
capabl e ofm%owrgﬁ%’rﬁ%tiﬁ mn@ﬁmimalt}léav@texﬁsmbﬂe wirsdomeromer (addys based
on the totlafdroBsss ahd G Intefrdderodstidking Bh&nﬁﬂﬁ)%sraﬁ}fg@éébﬁﬂaﬁm vent; (ii)

t he polyrreriz%%ionte erature is in the range of (T5) wherein Tis O to
60; and (i(i()fl)S Wéngd\n)} rization is carried out in the presence of a
conmpl ex (c) forwhkerent (al) seddeasimmenelaited femenhe ged)p salsdeting of nam t he

rou consi Sk f ) b+ -Cd. . lLr, Pt and
A Bng e L ef mpforcthoitc ot naflug Sl ibludndm 5%
step of mmPReAkkal aster 98 bheipnsalipptad dprboxidiceagidrticles (d) having an
Zggr ﬁg/e loa_rtihclt ﬁaﬁj %%ﬂfeaétkcﬁtée se'ij@&eﬂ'ﬂ-cﬁﬂ(i(}jl@ gg@ﬁﬁicbitlﬁsﬁﬁ?fo@ﬁe area of 20 to
. e,.crossl i.n 0 r; and <3>.a ste

surfac egc\;&&%asﬁlﬁoﬁﬁlﬁ g© @%@F@‘%@é’é’ TE&%‘?W?T gpd Jowex ﬂﬂ‘é'? esteraRf ch surface
cr ossl i nkimgnéeshylame edsatutraved tarbosylié acel; cr ossl i nking agent (b2) to form
an ester bond o s AT l-aLl (S) of the -
absorbancgﬁ al (bgy&lsg%lplggﬁ?ér)%%dsc?lgd%%dgtrﬁtpbﬁ??r}g%?%g?g%%%ﬁgg?sg ectrophot onetry
of a carb %@ﬁwy&mm arﬂyﬁme@h pvlate plpelyp} and paky(mesh hﬁ@lﬁgelbr t he

am de bonadfipslyidend 0 be 15 or less with respect to one particle of the

The step <35 of “iintif il st B0HEs r rasrfiorisdansases Brbe retalomasdr “naki ng
t he standaf the swylahowomesfa DantBootaesmsdi s any of the fol | owi ng met hods
|( : )nklt ‘r’]g( ;g&e}%ﬁre{ﬂ bt BB tROLtHs SN BHOWTAY pSRAAN NGRS Py L1305 £595S
are included:
<1> a step of polymerization of a crosslinked polymer, including at
least one condition selected from the group consisting of () to (iii):
(1) the polymerization concentrations of (al), (a2), other vinyl
monomer (a3) capable of co-polymerization and (b1) are 1x1074 mass% to 20
mass% based on the total mass of (al), (a2), (a3), (b1) and a reaction solvent;
(i) the polymerization temperature is in the range of (T+5)°C’
wherein T is 0 to 60; and
(i) the polymerization is carried out in the presence of a complex
(c) formed of at least one metal element (c1) selected from the group
consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and Au; and a
ligand (¢2) including an anion and/or a neutral molecule,
<2> a step of mixing water-insoluble spherical single particles (d)
having an average particle size of 1 nm - 500 nm and a specific surface area
of 20 to 400 m?/g with the crosslinked polymer; and
<3> a step of surface-crosslinking a crosslinked polymer by a method
in which surface crosslinking is carried out with a surface crosslinking
~ agent (b2) to form an ester bond or an amide bond, and the standard
deviation (S) of the absorbance analyzed by infrared absorption




(b2) to a crosslinking polyner particles; (ii) a méthod for continuously
spraying a solution, an enulsified I|iquid, or a dispersing7Maui@do .
including the surface-crosslinking agent (b2); (iii) a nmethod of allow ng
a crosslinking polymer particles to flowin a fluidized bed and adding the
surface-crosslinking agent (b2) or a sglgution, an emulsified liquid, or a
di spersing liquid thereof. 9. An absorber conprising the water-absorbing
~agent according to. any one of clains 1 to 6 and fibrous materials. 10. An
absor bent SHACHRIROLGREHY S A AREnEh B ELAT 2R BBHEP @ov%léerlapén%wm the
. ester bond or the amide bond is made to be 15 or less with respect to one
particle of the crosslinked polymer.

8. Thé production method according to claim 7, wherein the step <8> of
surface-crosslinking is included and the method for making the standard
deviation (S) be 15 or less is any of the following methods () to (ii1);

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

(i) a method for continuously spraying a solution, an emulsified

- liquid, or a dispersing liquid including the surface-crosslinking agent (b2);

(ii1) a method of allowing a crosslinking polymer particles to flow in
a fluidized bed and adding the surface-crosslinking agent (b2) or a solution,
an emulsified liquid, or a dispersing liquid thereof.

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

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




