*166166* 1 17 May 2006 WATER ABSORBI NG AGENT, PROCESS FOR | TS PRODUCTI ON,
AND ABSORBER NT ARTI CLES MADE BY USI NG THE AGHNM7¢2fi cal
Field The prei“‘ﬂl’ﬂ%'@ nrelates tb a water absorbing agent, a process
for producin , and absorbers and absorbent articles nade by the
wat er absorbing ae¥Mt. More particularly, the present invention relates to
a water absorbing agent including a crosslinking polynmer, which is
suitable for absorbent articles, and a nethod for producing the water
absor bi ng agent. Background Art Crosslinked polynmers in which a

wat er - r WATERABSORBINGi AGENGL PROCESY FOR IS RBOIIFCEIQN, AN and opti mi zi ng
an anou j | AL MRHY BV ' uré and

pol ymer | zﬁ%ﬁﬁggﬁfaﬁ$%ﬁ?@gﬁl 'irﬁ(gEFlske, and [@Na@qng%o %{)I\?P usi ng chain
transfer agents such as thiol have been proposed (see JP3-179008A).

Fur t her FREEnical Fal@e nunber of crosslinking polynmers in which absorbing
per f ormance i qui d perneabil.i of a swol,l en .gel under | oadi S
enhanced by, %rfh@rpl‘éi%fﬁﬁpg?nfdoﬂé?lﬁg%? fgr2 Y"f‘ge&t"#}‘?ﬁptflﬁg AFeBP A RPOBY° fTP]ﬁe sur f ace
of  pol yasduddag thebfte havkabeeber apbskedrsseartzpanasde Batthatwater 267529,
EP618005 tc.). l.n.absaorben ti ' ' rs, there
Is a prggﬁgﬁf?%;%ff{gf SRR 1§c+lggf(’¥, %lgé §%e§?%{gg“%?1 (t)fg'n})‘%ga?t@?g?a agglea user sits
down or absebirdpagenpindledingearpssdinkinegrpdymear, twhitk is seabibihs epserbenarount and
the absQEﬁEl%ﬁ,%rﬁPﬁ%@eth@%&v prodidindStiR wASH absorlb®@K §9ént. €1 C. My occur.
Therefore, there have been strong demands for absorbent articles that are
free fromsuch a problem and have high absorbing perfornmance regardl ess of
the usemuckstatRl Afven under |oading). That is to say, it is an object of

t he present ipvention t rovi de,a,water abhsor.bing -agent that .gan be used

for absor bent rﬁ?%l}'l}ﬁegs}"ﬁ TR pigh %Wag?fs’iﬁgﬁﬁ’ﬂ%n ag’é)rufngl}%nncé%&ﬁg gr any

condi t i anaefl®dasf altedtivre Arohoptinizing g amoesst éfpolymerizption dwitiaders, and

absor ber : 1.C ; ' ; . The
p%lrﬁxg%%a&go%%\?xgﬁ?rﬁ%ﬂe Argg %%r%hﬁﬁ%aﬂ@érﬁ?%ﬁ&iq@hﬁgﬁ 118 SRl

present i / nv.estl ed I n oraer to.ac I eve
above- mbyta wethpdbef wing sheintaessies aaentstachasdhig) hpge hear PR leas ens can

JP3-179008A). Furthermore, a large number of crosslinking polymers in which

absorbing performance or liquid permeability of a swollen gel under loading is
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:
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be solved by taking the followi ng points <1> to <3> into consi deration:
*@00002* 17 May 2006 2 <1> the water-retention anount afterldangd8daked in
a physiol ogical saline for one hour;2<2> the absorption anobunt of a water
absor bi ng agent after bei ng soaked in a physi ol ogi cal sal i ne under | oading
of 0.9 psi for one hour; and <3> liquid perneation speed of a water

absor bi ng agent, der | oadin
of 0.3 pSI Qg gt?lfetr}%teij or&%ﬁg)gﬁ%ﬁgunﬂ %bél\/«lv%% CS]Qzélla'QiflgliEﬁla:L lb%%l Arl]fi rst )

aspect 68l Utl'h eSO | nvent i on provi des a water absor b| ng agent
Corrprl sing a<QBQ$1%|db@Kﬂ511d?DéMBﬁﬁt bNE WadéNghdr¥ialelees0 el Beitigybakeanoner (a

and/ or Vi fornmed info the water-soluble vinyl
rmnorrer "631%3' 553/&}9%? Wl‘é‘“ﬁeﬁ?’ﬂaﬁﬂgo e()r?ﬁélrferc?rbes PRPdy agent (b 1) as an
essenti al corasbllithd permvtion sﬁeedefmw(aaéx)abssrtahg bgasttaftmd)emg scked fromthe
group consi stin ns h I unsat ur at ed
di car bOXR}FI 21"’75’(1:(|g(c)1é)mald'S alin una&elil 1%?%%5?? %ﬁg (?ﬁé%hrﬁg rat e(g{}dl car boxylic
aci d; (&@JMMARY @Ea‘ﬁEdh@EﬂﬁTE@ ed from the group consisting of a
di carboxylic A ffdtths @Hy&l'rthg%réfée@x‘f Ilnm&m}pﬁr@msl@%feradwmﬁgt fit of

nmonoet hyl eni ¢ unsa % rbox aC| d; ﬁ]).re s at least O el ected
{7 om  hEOBPBIIRES AL fin 5‘9 Bplvmergheldin t%?é g vinst mmﬁfge@ ate of
FOl ﬁol0 arﬁd/cgqi vi(n[wmmhiefl(?ﬁ)tﬂlﬂlt 1@fornmall mﬁd theawdteimwmtble@ﬁnﬂb ) is 0.001
0] mass% w C ot t ot nomer 1

and/ or 300, %%%?’@ﬁﬁ‘ﬂifﬂs ?Ib(fﬁ %ﬁngg?rﬁﬁsﬁggﬂ?ﬁfggﬁp%lﬁf afe sa§ ?sf |) ed:
(Y)-1. 14(;§é)ntﬁﬂcan(t11).1tn(g>¢)mt ((x1)2 + X (x2) 2)1/2 (2) wherein (x1) denotes
awater-rete He‘%@mla@im {Rh gl%ori)ef sél%kge&\”’ﬁto Jﬁ' hsis g%[aqlf ter being

soaked in a physio oglca sall ne so |on ne hour denotes an

absor pt ivosatiretet ln(ogpgprbﬁxwln@cvdata@rursﬁ?éwéedaglwb@ﬁy b;fatced apdiang soaked in
a physi ghQija®id}] e38dr (TR hE Andhi o tdtN@RhrboxeHE BEidef 0.9 psi for one hour; and

(Y) denotes r meat /mn i. ol sal i ne
sol ution aft Z@t et b E e P BoBgbhe:plb Shoands R i BRHRE, o
sal i ne asml ahyaridendiay] hoadiney amfd 10war pHiylfesters nfntomoethyldrecf or mul a (1)
expr ess%%sgpuraggd ggribggﬁri]é ;E)ciQ,Et ween the water-retention
(b1) is at least one selected from the group consisting of a
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:
(V) >2—-1.14 (X) + 69.5 (D
X) = (xD)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).



anount and absorption anount under high | oading of the water absorbing
agent, and the liquid perneability of the swdllen gel. Unless the formula
(1) is satisfied, absorbent articles having excellent absorbi r]d May 2006
performance cannot obtained. The forrmula (2) is a fornula relating to (X)
inthe formula (1). 3 17 May 2006 A second aspect of the present invention

provides a wat %se%@ﬁ?%%#e%@\?fﬁgfﬂfes‘éﬁm{deﬁ 1@9}9 gg%'vbﬂé?%{%’@bﬁ%mr (a2)

i ncluding a water-sg nononer or a_vinyl
that is f@epelcomprEsipga qras dInphymaer in m&@n@ -sotuble VBWwlhydr ol ysi s

andt anWIn nwmerdw)séﬁdmka wm;talqaaﬁoxﬁ@rl &) @gat?ﬂa foﬁlt.?lé&ﬁit'o%he GRS b&ltubleﬂg f

uni er ei one sel ect rom isting of an
unsat ur at &t 3&%%‘63@?){ E‘y a’abﬁﬂs &H gl SEPsy IBEMWEEQQ&S&%nd a
nonoal kyl eeseinéial oéndtitatinmgantitir at ed di car boxyl ic acid; (a2) is at |east one
selected fromt i,n arb i ¢ aci.d.anhydride vinyl
nononmer and Iomg'(r?leg% ﬁqgl)cgter S(gfc’%ﬁﬁsﬁ!%fﬁ/ rgﬁli ygﬁ‘ﬂgg ﬁ?%ﬁstéﬂg(?gﬁﬂoxyl iC g
acid; (bl ynsetuaateldeagno -omebogplie atiddah nmsaturateyt dicprioxybic stidrapnda a

bi s(nmeth | and poly(neth)allyl ether
of (pol yZ)FdH gsﬁer%ﬂ}?ﬁ(‘?ﬁ %u‘ (g%%b%ylgp%&ﬁass% Wlpt hyﬁespect to the
total nmss of 3{?5;{0 15/¢ F"Sfrﬁiiﬂ)%?c@ from sheygenup eoppistingplghdicarhexylic| east

two of theclﬂtydmiag v@fgﬂdhbh&ﬁér shd 1<sv@e1<a”:1kypé@eﬁsa&ﬂ mbh&dhylehic at | east one
netallic ele ; |vedfroma conpl ex (c) selected fromthe group

consi st i n§"&ft “ﬁ%te b‘Rﬁ licggidizn " Ry, Rh, Pd, Ag, Cd, Gs, Ir, Pt and Au is
contained in th@bl) mmﬂehsmnelﬁbl&:té@fmnmls@g%dpmdmmgdfex mass of the

crosslink > ~hynsoh ubl h al rii cles (d)
havi ng angg\(fg‘?‘!%g‘%’ llﬁc%r BX‘F‘ t}g?cq-a%g(?gpﬁﬁg 85’0?3 ?H%&l%ﬁﬁe é’g area of
20 to 400preigplgjande contained in the amount of 0.1 to 1 mass % based on the
mass of the Croﬁﬁbhﬂkmblpﬁwﬁﬁi to Qfﬁﬂxné@ﬁ,%lfﬁ PGHebt 56He! takd1NgadsSorcar ri ed

of the. abdurBIHCEoRNREy el AyUoHEARARA | abbor pti on Spectr ophot omet 1y of &
carbonyl wghetyin at leust 8w I&ﬁt]gdf fllowdag coeditiohs el>ap <Ssthe éaoiaﬁe@gr an am de
ol yrer . vat er < Pagblént ehEERERRic e BPRL R eyt fom ¢ a5mRlek Gl Rt der age
particl e fomethefgroup confstimgofan be contained in the amount of 0.1 to 1
mass % b@é@o, 4, bﬁ?ZH;aRﬁ, Ril, PH?A&IG&,S&,%,% Qr?& X85 contained in the
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 m2?/g are
contained 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 with respect to one particle of
the crosslinked polymer.

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.



17 May 2006 3a A third aspect of the present invention provides a nethod
for producing an absorbing agent conprising a crosslinked 56 06
including a water-soluble vinyl non@gswer (a 1) 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) 4 ;a8 aglgoxy gﬁﬁmnftfo%lrob?der Bt1% ﬁ)'r%txb@lgclﬁé

unsat ur at ed nono- car unsatur at e | car oxy I C acCl
nonoal kyp eé@pebmgfagﬁabcwnwﬁm expsalinkebpolymer 1peluding axjatpg salu eaast one

sel ect edidy19RbAdiRe (Y @nﬁﬂﬂsd ﬁfn!yD ghoRlonibrdh 2RIHR@%Y Fdréneditd tROM@E-de Vi nyl
no n oner

| oner al k S noet hyl e t t d b I
M G R e T
bi s( rret la}amrqsksmmdbcomtﬂtw(mgm)tacr yl ate of polyol and pol y( rret h)al | yl ether

of —polyol; erll‘g{IrP (“i!ﬂz 1 O£t l(egsé Ané %el%*tggjf dc;n? tl‘ri% g%‘ﬂ? o ﬁcf\{\gv\}]xgg LEXP ect to the

total mass of ein at |east two
st eps ofunsheirated mmnngpapm:gyr}a@raczchtamlmnwgp@ted@carboxﬂw acif@ndree| uded: <1> a

step of xﬂﬁi&é?‘ﬂl'e%?éx’&ﬂh@fur@aﬁh%éd BTSSR BHERL: !ncl udi ng at | east one
condition se ted fromthe CEﬁdD conshstlng of (1) 029 (1) the
I

pol yneri zat i (Sﬁz d8 3¢ deast ope SR framy thegropp c@f‘ﬁ‘éFmgl RERES  (a3)
capabl e agid £ithyRlidereinly aidndmeanthd lokwer alleylloslds4f measfithyleRk mass% based

on the tota S a2), (a3), (bl) and a reaction solvent; (ii)

t he pol Y8 ?%?%?F‘@’B%@é%%‘? fe is in the range of (T5)C wherein Tis 0 to
60; and (iii XbDhe apdéastenesatectrd fromctrergrodp@otsistingtoé apr esence of a

conpl exy omthe
aroup. o Siknet AL pfle Hoy G ARNPELEh LI bl bk DRIGELGE- LD L1e
Au; and palsol (c2) including an anion and/or a neutral nolecule, <2> a

step of mxi raalaeﬁiteff(bmela{tmetoswb%a@% wit e sBe ol the|t8al (Hldss dfaukng an
average particle si 0 nmand a specific surface area 17 My

2006 3bVHp! 2@0’%‘8”%@ PTQPQ}%Q% '#RE crosslinked polyner; and <3> a step of
sur f acewdiereinl atikdayy tavocsteps b tikefbllaaviyuggyol P edizatiomosteps <1whioctBsur f ace
crosslinki nﬁ%l gﬁ&arrl ed out wiwth a surface crosslinking agent (b2) to form

an esteP 9o an am de bond, and the standard deviation (S) of the
<1> a step of polymerlzatmn of a crosslinked polymer, including at

least one condition selected from the group consisting of (i) to (iii):

(i) the polymerization concentrations of (al), (a2), other vinyl
monomer (a3) capable of co-polymerization and (b1) are 1x10™4 mass% to 20
mass% based on the total mass of (al), (a2), (a3), (b1) and a reaction solvent;

(ii) the polymerization temperature is in the range of (T+5)°C
wherein T is 0 to 60; and

(iii) the polymerization is carried out in the presence of a complex (c)
formed of at least one metal element (c1) selected from the group consisting
of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and Au; and a ligand (c2)
including an anion and/or a neutral molecule,

<2> a step of mixing water-insoluble spherical single particles (d)
having an average particle size of 1 nm - 500 nm and a specific surface area



absor bance anal yzed by infrared absorption spectrophotom&*trg7 of a carbonyl
group or an amino group derived fromthe ester bond or the EnVa¥28éhd is
made to be 15 or less with respect t3d one particle of the crossl i nked
polymer. A fourth aspect of the present invention provides an absorber
conprising the water-absorbing agent as defined above and fibrous

mat eri al,soq [ 568 RIRE iR hE-Ed NYENE N bR il | own ng i's an expl anation of

the first 1 nvention. The water-retenti’on amunt X isS a water-retention
amount (g/ g) <8t aastemf syrfaers grogplapkingeneross i‘é‘?edb%(?lﬁ’(jle%’éfl?e@eﬂl‘\odam

Fhlylsl ol agiciabugadd (esdlaikinges bmiedlauﬂ\caﬁh%oﬁ&fécmdsslﬁam@agémbkzy t he
ol1 owm

t hod., < hod f t [)> 1.00
o e 15 B e L B A SO Bt ) 3o
10 cm i absurtahge anmiyz@i bﬁni’f‘.ﬁ@felmaii‘sonythmm spmitrcminbt&natwdnf iarcaib@fylcc of a

physi ol gﬂiu?)%] r 5h ifio %Sﬁlb&é}%ea& ﬁﬂi £ SEPESHA of Qe &’x@‘?dehé?&}ﬁ i@ﬁlgﬁ’g c

stirrin ag was for drainin ine o
m nut esto bel'ﬂaéﬁr lftssemttbaresmgt@gnmerteclmétlpq eroselinkedpapmeri f ugal separ at or

for centrifugabup@adRet aﬁuﬁtprea&&qnfv@ﬁu@& p§@ﬁ9@§§n%‘5s@ﬁbei‘ QoBFR

excess E‘Eﬂl i ne, followed b}/1 gﬁf ﬁg t he ]; ‘gl i1 dudi ng t he ea bag
and cal ‘S?F%gaqsﬁéb%ﬁta@re } ap eatt be¥, g? FyUsy: ‘T’ré t he fol | owi ng
formula.. Note here that .the tenperature of the phyS|oI ogical saline to
be used reis 25Ct 2C (xl) {(kiln

-(h2) - 1DSS§L@%§%$H el an@ﬁgt es a mass of the tea bag neasured by

t he sane opeflheifoiovaing isemt dxphenhtidroektherfitshénvead®nnher e no nmeasur enent
sanpl es are I ,§lﬁ§&r ARER ng denot es
an absorpti o‘gﬂgrﬁbﬁggre%ﬁ a9 Ul? lgiséoé)gﬁa%miéagﬂ&ég%t er-| t( 11 gag%aked in a
physi ol Wgteraab @abi%eaa@ﬁgé?ter betng snskefl i agplpeiiolpgicalsrdinedor opphenrri s
nmeasured. by the follow ng nmethod Method for neasuring absorption anount
(x2) under loading> In a cylindrical. plastic tube.(25 nmmin 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 dianeter of 25 ,mm
is placed so that a 0.9 psi load is applied to the sanples to be neasured.
The whol e mass (h3) of this cylindrical plastic Tube is neasured. 25 The
pl astic tube containing the sanples is. soaked in a petri dish (vessel

havi ng a dianeter-of 12.cm containing 60 nl of a physiological saline with
the nylon net side (the side that is soaked in a physiol ogical saline)

down for one hour Thereafter; the whole mass (114) of the plastic tube is
measured and the



absorption amount (x2) under loading is calculated fromthe follow ng
fornula 30 -Note here that the tenperature of the physi ol odiday 28@4 i ne to
be used and the neasurenent atnosphere s 25C. t 2C. (x2) {(b.4) -(h3)}
x 16 The perneation speed of the hydrogel denotes a I|qU|dperneat|on speed
(mi/mn) of a physiological saline after water absor bi ng agent is soaked in
a 35 physi ol ogi cal saline under |oading of 0.3 psi for one hour and is
measured by the followi ng nethod. <Method for measuring |iquid perneation

speed (V) a@ﬂ@ﬁf&a@gﬁld%;ﬂﬁe%&oﬁﬂ@ﬁn@t}ﬁﬁg of sarrpl es to be neasured are
soaked in 50 our -so as to prepare a
hydr ogeL On tl\ﬂ‘}a o{lﬁer %%ﬂ%&% ter- en ose - épeﬂchromat raph t ube
(di-anet er: to-bemeaayredaye plased inattpa hag &kem g QPg@étpam ty
scale is fahdeﬂ)cnYﬁiEvit%bhi‘ad@dfﬁZB@%@ﬁﬁhyBﬁ'ﬂwaﬁﬂ%ﬁﬁe&ﬂﬁlﬁd%coﬁﬁCk side

Lﬁ;lspg5og|p ﬁlg‘ﬁqaﬂé]l%(g“q %@P@g neqﬁgx% ‘gﬁ%}f’it)oa;ﬁt terq}%\‘jé]tghaapressure

shaft (na%enlﬂwﬂgab&gdvaslhmgtﬂnrdﬁﬁnﬁg:sﬂ:mqﬂfﬁméﬂnmuhesa ffheh, thiettha 149 pm

openi ngs Ne ke " i de; and
fgrthe?rmlrbég % gafd'iéﬁﬁmﬁdfoﬁe E\glt(gﬂnw %ﬁbo?le
mi nute. TH8O0 Gdew a«toopdesq reame a@re:tcﬁes yﬁdbmmwemgtbeened

Ehg |oeri3 Mfﬂrlnl)lﬁgluﬂﬁigth‘é%ﬂbd & and (iglﬂlre&vaﬂeﬂ%ﬁnﬁtjﬁfaﬁﬁﬁnltl@gl)detthe
spocaldy: T A ol dwie b, aupe bR Rtk She PRBneTiurd ohe phigRaRa ' 1Y

(YY) =20( uab?hﬁ@ﬁﬂmﬁﬂ)aﬂﬂdbememtamospbemsﬁﬁﬂeé:%ﬁﬂ the used

physi ol ogi cal d—i® —1eesyr i@y at nosphere is 25C 2C. (T2) is a,
value cal ¢ @gxlg%dq;@e sane - o ratio az@%ga% above in the case
where no W?‘ ag e;Sarpe gReration afeans the
20bper i od gﬁ%ﬂdne& Zzilb(»’\?e mahetzcgge whefgné ﬁréamrenﬁedtlsqm;desswefmdadems i de t hfa .
tube. Lo be fro Q pl ace
in a ﬁlter end@l&d‘bF i“’néﬁ‘?"o‘ﬁ&t@@?‘é‘b‘#ﬁ §%§ %li’?%pg%gdﬁo@id

capaci ty &gl df thahbsorl ot aftpr-dnsisqaked da @i pdiygic rsabng'und@l‘forrrul ae
(3) and (fdadlﬂg)éﬁ)gﬁél%ﬁé %&Pm%aeﬁxé&% AoiBvingmdagr ti cul arly

Pt becones Medyod st mesautia éabw%@n@%@w@@e@%@ieﬁﬁé%}‘ Lﬁeaﬁé orbing
per f or mance undém aayl;nd:mall plasticgubs @53nmitibinsidealisteter, and 35 mm in
20 helght) with a 250-mesh nylon net affixed on the bottom surface thereof, 0.16 g of
5 samples to be measured is placed and uniformly spread, on which a weight having
an outs1de diameter of 25 mm is placed so that a 0.9 psi load is applied to the
samples to be measured. The whole mass (113) of this cylmdncal plastic tube 1s
o measured. ' :
.25 . Theplastic tube contsining the samples is soakedm a petu dlsh (vessel .
L havmg a diameter.of 12, cm) contammg 60 ml ofa physmloglcal saline with the
~ nylon net side (the side that is soaked in a physiological saline) down for one  hour.
: L Thereafrer, the whole mass (h4) of the plastic tube is measured and the -
L absorptlon amount (x2) under loading is calculated from the following formula.
30 - Note here that the temperature of the phymologlcal salme to be used and the
. measurement atmosphere is 25°C +2°C.
2 ={he) —03hx16 -
- . The permeation speed of the hydrogel denotes a hquld permeatlon speed
o (m]/mm) of a physiological saline after water absorbing agentissoakedina .
.85 - physmloglcal saline under loading of 0.3 ps1 for one hour and is measured by the
following method. : :
<Method for measunng hqu1d permeatlon speed (Y) of hydroge1>




1< (Y) < 75(4) 47560%90. (5) 1. 55(Y) <50 .(6). 50<- -0) <80(7) 2:9 (V) < 25(8)'
The fornula (1). preferably is replaced by fornula (9), nord7pvief 200Gt

formula (10), particularly nore prefera%ly formul a(11), .and the m)st

pref erably formila (12). 17 May 2006 576 (Y)z-1.140+71.5(9)
(Y)a-1.14(X)+73.5(10) (Y)z-1.140+75.5(11) (Y)a-1.14(X)+77.5(12) The

wat er - sol ubl € vinyl nononer (al) is not particularly Iimted, and vinyl
mononer and the |ike having at |east one water-soluble substituent and an

et hyl eni ¢ unsat b%&hl t uent
mclﬁde a car g?a%ggﬁ S?B"ugé( 1 eg?%éﬁ?hl%?hﬁ% f;fﬂtﬁl (-SxBM,

a group ( %@ Pé’%ﬂ%ﬁeh@% It), a phosphono (sal t) _group
EE§§g£z¥ alw@&@wb&mﬁwmﬂaﬂﬁmﬂ%hﬁ@ﬁ@e@ﬁﬂﬁh@ﬁﬂhﬁb h

- rmno-
di-, or tr| %JXV %ﬁhﬁgﬁroup@qﬁ%ﬁg%a%%%ﬁﬁg%mi@%@& carboxyl
(sal t) 5gr ouestically withehe bﬂmahsedwimmgtd@lfpcmgdawnmrdar boxyl at e
group (a netal C’Pl&éiﬂweﬁb@wﬁh@ﬂﬂm%dw Iyl ogie Eél%hneThe .
samlstruefor ot h ro t ha Md S a gep atom an
kel | me. rREaF g to ipbESina ot am%ﬁa%ﬁyigﬁaw el | ke, an
al kal i ne dength: Bei5aim) dduipedenithnal meshhwithelfoym opaimgsliﬁplaceamfwwhyhﬁ) or

L'mgﬂ' lrjnrany(l nc t%eﬁgesﬁer 0 a%m&ﬁ%%dﬁgwrggrﬁ%ﬁg{%@wg aq%@arrpl e, |

met hy 10 etangd lefiy d fonope minutet | uor onethyl ;  chloroet hyl , and the like);
Y denotes a Counmmlﬁméﬁﬂﬂpﬂme&ﬁﬁé@&aphﬁﬁm §, fhee count er

2l at e dtEo o e Respnaebangred ol itiags 'O&t@g;gﬁ%ggggte B
mononer  ( #0)ml tr2Qiod s nieasuredmd;ihehquibpémidabﬂatygpeed(ﬁémlbmxﬁmn nyI -
nonomner s, c&]&ﬂ;ﬂﬁ thd'fo M ﬂHﬁIaS and (iii) cationic vinyl nononers,

and the Ii M ere t anionic vinyl nononmer may be a salt. An-
exanp e of ani C?«Ql(ﬁwx hat is salt. includes, for exarrpl e,

al kal i-ne edta |heﬁ@ﬂiat the temperature of the used physmloglcal saline and the
' .measuring atmosphere is 25°C +2°C.
_ (T2) is a value calculated by the same operation as described abovein the
_ case where no samples to be measured areincluded. Thatis to say, it means the
20 - period of timie (T2, second) required for a liquid surface inside the tube to be from
40 ml to 20 ml when a physiological saline 50 ml is placed in a filter-enclosed- type 5
chromatograph tube equ1pped 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 ) .
o artlcles exerting hlgh absorbmg performanoe under any condltlons : ' h

45s(X)<100 @

S 1sWMWs% @
30 . 47s(®)<90 - )
15<(V)s50 - (6)
- 50 <(X) <80 @
2sWM=<25  ®
.85 The formula (1) preferably is replaCed by formula (9), more pfeferably | -

- formula (10), partlcularly more preferably formula: (11) and the most preferably -
' formula (12) L : - |



30 (sodiumsalt, potassiumsalt, and the like), alkaline earth netal salt
(calciumsalt, nagnesiumsalt, and the like), anmmonium sal #7 May$¥oum
salt, tetraal kyl (nunber of carbon atong: 1 to 8) ammoniumsalt (for
exanple, tetraoctyl ammonium and the |Iike) etc.], organic am ne salt

{al kyl 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) polyam ne (the
nunber of amino groups: 2 to 10) or.derivative of polyal kylamne [a
conmpound that is alkylated with an alkyl group having 1 to 8 carbon atons,
or a conmpound added b L kYl oxi de having 2 12 17 Nhy 2006 carbon
atons (average ngﬁn%‘r'iléz%gg%m)l es per one ar@no group: to 30 noles)
etc.]} and the | (¥e=¢114&)6ABS vinyl nononer @) For the_ vi nyl nononer
having a carboxykvp(saitl)t ‘785( ca2M, car boxﬂ 5 acid (salt)

cont ai ni ng avin group Naving 3 to 30 carbon a goms and the like is wused.
An exan®l e there Fnbild +Gﬁ%aturated mono- c&kBoxylic acid (e.g.

o T o e aheHatbt SoldbloinAsh Y e S“E*SEW gl andcl 4|

i id uns i i
acid, fuma/iy!mgpomer;andt t‘Sﬁ‘e 1?‘?@@6‘&"&3 F‘@wbi&rﬁ!‘%tshg“qgﬁl@g‘)ianand
monoal kyl eth}éemunhsatunzitedzgrdnqn 10 atons: 1 to 8) ester of the unsaturated
di b | dd |

e{ﬁi{cgﬁﬁ.@a B er ‘?m%?“ é‘@%@ yiaRe Al w“ﬁ%’?é%lr%??um.c
aci d, Hbno 9:5%2 AP ewrowfr&ﬁ Of\dHiox sortigusing sulfoate

acid, and (daﬁ:)lalﬂﬁispheﬁcﬁ(salt) grotp (FBO(@M)Y) a@ﬂﬁf@lgﬁﬁw(ﬂq)m §ﬂ|af1ﬁnésa| t)

Y R O B o B 1

al i phatic @rrNH\Vb ané mpmyt dis, grfteirallylasmoniogroup &i¥Re Y) dJiltef oni ¢

d, t *caﬁiﬂxfr ”» ,'thyé 581%6 h | tyl
23: fo (neagllkﬁélh%; ‘% the ; 'ug k %ﬁﬁﬂé%d cont dal ni n%h 4 S >\//I 8?/?
((ret e r PR R ESgHP éﬁume Byl a -%%Hﬁa%a&ogr

sul foni c ZGI‘he:same%t(mefdr)mhexygmypam no- 2 2- d| met hyl et hane sul fom c aC| d,

3=(net h) acryl oxy MkAThé fiets hyI propane
sul fonic agl d &%~E$R§% acry .'?g];n - % é;%i?g/%{rﬁ ne ésj%e?alm [ (; d, and
the like); W ;:‘FF Refasstym, I yI
s uI f os ucci mmnplemdgnmm &alciul) dnldethe nmke)s S ammMyRitin (NHJJ@dtR defiotesich

h) n"acryl. .. "
A ks At s A
" (et h) al | §l'to 4cathoncnatoms|(for e(camwe peathyl, ethylmnepyke but;davﬁrﬁlgmamgetlw&.
o SRS ) AR R ok d s
| for. exa kﬁ%éa'g’-?ihsw? “é’g%\roa%‘g'ﬂ é‘?‘il‘f“ii"cgs é’d‘aﬁﬁﬁ?ﬂﬁ%ﬁ% 1°§0€ JAeryl ate] ;
sul furic- ametzhoeutfeteubncmﬂhﬁa joal ynd o kedr i zati on degree= 2 to 30)
. 25 An example of the water-soluble vinyl monomer (a1) includes, for
example, the following (i) anionic vinyl monomers, (i) nonjonic vinyl monomers,
and (iii) cationic vinyl monomers, and the like.

Note here that (i) anionic vinyl monomer may be a salt. An example 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 [ammoni_um salt, tetraalkyl
- (aumber of carbon atoms: 1 to 8) ammonium salt (for example, tetraoctyl
ammonium, and the like) etc.], organic amine salt {alkyl amine having 1 to 8
- carbon atoms, alkanolamine having 2 to 8 carbon atoms, polyalkylene (the
35 number of carbon atoms: 1 to 8) polyamine (the number of amino groups: 2 to 10)
or derivative of polyalkylamine [a compound that is alkylated with an alkyl group
having 1 to 8 carbon atoms, or a compound added by alkylene oxide having 2 to 12



oxyal kyl ene (the nunber of carbon atons of alkylene group is 2 to 4, and
t he. pol ymerization formis single or random and/ or bl ockl)/ Meygd006

(et h)aczyl ate (for exanple, sulfuric-agid esterificated poly _
(polymeri zation degree= 5 to 15) oxypropyl ene nononet hacryl ate]; and
conpounds expressed by- general fornulae 35 (13), (14) or (15); and t he
like is used. 17 May 2006 CH2=CHCH2OCH2CH-CH2O-Ar -R (QGA) , GsG3M
CH3CH=CH Ar-R (14) (OGA) nO S @BM 10 0 CH2=CHCH20OC. H2CHCH20CCH CH2COCOR

(15) OH %@%Ma%o‘inb(hxie? S RANBerBIYddRASHOBS PBF She AN bARDS 13) 360 (15), R
denotes a h O%elﬂ ﬁf{ an al kyl group having 1 to. 15 carbon atons;
and R denBt %S 9’&#8‘&"9 @tom an alkyl group having 1 to 15 carbon

at ons, - whi c@ﬂmynhmnﬂuhsﬂtomem ed by a fluorine atom an al kaline netal

I hi
] 0 P FOBRLAD 06 L O ATTRIEE ™,
4 carb a@@dﬁfgs Q@gnm@ngraweylzg@up Vi3 fl! hlkélfi he Sar’re

or di fferegked anh 1k RRer@obihiles %fsﬁﬁﬁﬁﬂid mbﬁ éﬁfi

lrallygflégg:] the. m:xt HL‘%P*J erﬁof Ai‘gg{lﬁhe % ﬂaztgne qu(g%l and Mg]enocgi

denot es anandtlmghke)mmatﬁratedﬂitarlﬂﬁ{yhnamda(mgl analeicearidy fupdarigranid) |ndudes

met hyl acordk 38 méont?& éili, é)*zﬁmmne @Y% hur@d o "
e e e, A S i

pent adec anisnonbblllﬁ‘yl fion e lethylcaniitol ﬁﬁiﬁb@éﬂeﬂ@ﬁ‘ meldiy hmd,&ithylcaﬂnﬁtﬂ exanpl e of

an oxyal Kyl By %%%ox%ekgﬁg%&ﬁ rQ Fﬂ%@iﬁh’agd o% téérgng (_----}

etc.” (i- 4) >Xant
PO(OM) 2) - itaciniciwsd, andrthe Ieéc phosphorlc rmnoester of hydroxyal kyl - (the

of "y Sfxyéj ) PO BpgTRionas i sgf@% ?{?ﬁf[@? ek G e
hydr oxdPal k Q/ eloupbaane m&"ﬂ;ea@m %‘i[for '
exanpl e, p hAﬂ)eb(a&i;m&mi'@flumlu&éslﬂiphauc or aromatic vmyl su]fomc acid (for example, -~
vinyl sulfonic acid, (meth)allyl sulfonic acld, styrene sulfonic acid, o~ methyl
stylene sulfonic acid, and the like); alkyl sulfonic acid containing (methjacryloyl
((meth)acryloxy propyl sulfonic acid, 2-hydroxy-3-(meth)acryloxy propyl sulfonic
20 acid, 2 (meth)acryloylammo 2,2-dimethyl ethane sulfonic acid, 3 (meth)acryloxy
ethane sulfonic acid, 2-Gneth)acrylamide-2 -methylpropane sulfonic acid and
3-(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 “Gmeth)allyl...” is intended
25 tomean “acryl...”or methacryhc ” for “(meth)acryl ” and “allyl ” or “methallyl” )
-~ for “(metb)a]lyl Tespectively. . -
- G3) For vinyl monomier having a group mcludmg sulfonate: (salt) (—OSOzM)
‘sulfuric-acid esterificated hydroxyalkyl (the number of carbon atoms: 2t06)"
. (meth)acrylate [for example sulfuric-acid esterificated hydroxyehyl =
- 30 (methacrylate]; sulfuric-acid esterificated poly (polymerization degree: 2 to 30)
a oxyalkylene (the number of carbon atoms of alkylene group is 2 to 4, and the
- 'polymenzatmn form is single or random and/or block) mono (metb)acrylate [for
example; sulfunc-acld esterificated poly. (polymenzauon degree: 5 to 15)

o oxypropylene monomethacwlate] and: oompounds expressed by general fofmulae
35 . (13), (19) or (15); and the like is used. '




phosphate -and ‘t he I|ke] and (nmeth)acrylic acid al kyl (the nunber -of
carbon 17 May 2006 atoms: 2 t:0 6) 'phosphori c acid [for exanid Eay 2006
2-acryl oyl oxyet hyl phosphoni ¢ aci d, ang the like.] etc. (ii) Nonionic
vinyl nonomer G -1) Exanples of Vi nyI nononer havi ng a hydroxyl group
(-Ab. include, for 5 exanpl e, nonoet hyI eni ¢ unsaturated al cohol having the
3 to. 15 carbon atoms [for exanple, (neth)allyl alcohol and (neth)propenyl
al cohol, and the like]; and nonoethylenic unsaturated carboxylic acid
ester of lel_yal:dmggz@d[q eMalenges-on rrore (for exanple, “al kyl ene

gl ycol haV|ng 2 to 20 ‘car boA atons glycerln sor bi , diglycerine,
pentaerythritol, -pol yal kyl ene! (nunber of carbon atow®. 2 to 4) glycol 10
(wei ght - aver-age nol ecul ar we(@l#). M8 ®@g2000) etc.); nonoethylenic
unsaturated .ether [for exanple, hydroxyethyl (neth)acrylate, hydroxypropyl
(et h).acryl ate tr| et hyI ene glycol (neth)acrylate, '

pol-y- oRyet ht né&idxyhridpyfidne Rr andom and/ or -~ bl ock; wei ght-average :
nol ecul ar wei ght . WO to R000) nono(nethyallyl. et t(u) (a hydroxyl group at
an -end may be etherified 3 5? qﬁ@ by an al kyl (methyl, ethyl 15
andbutyl, etc) group havi 6) ~of carbon atons of 1 to 4) or by a
saturated fatty acid (acetic acid and propionic acid, etc.) having the
nurber. of car bon atom; of 2 to 3; angythe like]. (|| -2). Exanpl es of

vi nyl _pononer having 'a gr oup (- CONRO for configuring an am de incl ude,
for e?&rrple (net h)acryl am de, ‘N-at kyI” (the.nunber of carbon.. 20 atons: 1 -
to.8) (et HGEyCAITH, DO sEaplie, OC CHAYC PO @R e, and the | ike],

N, N=di al kyl (the nunbér of c rbon atorrz lto g%é)am de [for exanple .
N, --N-di met hyl acryl am de, N, N—d| ri- opyl yl am de, and the
Ilke] N-hydr oxyal kyl (the n@er of c@HOnMtons: 1 to 8) - ' _
(et b) acrylamde [for exarrpl e, N-nethylol (neth)acrylam de, N hydroxyethyl

T8 7 b ubebih P LR B iR,
( rre]t h) acr hydrogda, atamcbrtdtaEa]ﬂdykg:}oupAﬁavmg Loy 156 mb@ﬂmtoﬂnawangbdegrmman ?r 10
configuri o
car bog at W@gﬁaﬁﬁl Yﬁl rr%l Ot%rb(\/ﬂgﬁ)(le]% &%W@g maybe
used. 30 @ubsta)lt@(bm rmeatomy mggdm ym, sofiviy, gelagsium,NR2)
|ncl ude .aRte ) gh APk Airln-ge (ﬁiulﬁﬁnggpj‘bﬂﬁﬁhﬁnﬂiﬁat wgted nono- -

the
1t o )  Srmbentte5Talkilens ente o b Li%o%q%své > 305l WhgH pAE 2T ac o1 at o

di hydr oxyaidrg) tv(d dmnormOAtsenapbe tlmeasame ordifeserit; and&)healﬂmd)m kl;d (the

mb f afLR m%fﬁ% nmb f
(r:];r bg:l C)atoms ygs%tgg?da%%%rﬁ o‘?ﬁtﬁgxa %‘1 ({féﬂ ee?ﬁyl o
(et h)acryme@emnetanph Mgengtes a pdoager atan, 5112 ﬁ?ﬂg

(et h) acr yethkor dhinoailm! asdidenetdddn Mémﬁdm wadodl met hyl
AR R An example of an a]kyl group includes methyl, ethyL propyl t-butyL
P _ -ethy]hexy], dodecanyL and pentadecanyl, etc.
o An example of an alkyl group that may be substttuted by a ﬂuonne atom
o mcludes methyl, ethyl, t-buty], 2-ethylhexyl, pentadecanyl, t;mﬂuoromethyl1 and
. : _pentaﬂuoroethyl, efc. . .
30 , ~ An example of an oxya]kylene group mcludes oxyethylene oxypropylene
' - and oxybutylene etc. : .
.. G-4) An example ofa vmyl monomer havmg a phosphono (salt) group (—PO(OM)Q) .
B :mcludes for example, phosphonc monoester of hydroxya]kyl (the number of
R _carbon atoms: 2 to 6) (meth)acrylate [for example monophosphate of hydroxyethyl
35 (meth)aczylate, and thelikel; phosphoric diester of hydroxyalkyl (the number of
- carbon atoms: 2 to 6) (meth)acrylate [for example, phenyl-2-acryloyloxyethiyl
" ‘phosphate, and the like]; and (meth)acry_hc acid alkyl (the number of carbon



.17 May 2006 10. anino ethyl malate, etc.]; -am no group cont ai ning am de of
nmonoet hyl eiic unsaturated nono- or di-car boxyl ic acid, for17el)(19)’r96J

monoal kyl (the nunber of carbon atons: @ to 10) Guet h) acryl am de, e_tc.

[ di met hyl amino ethyl (neth)acrylamde, dieéthyl amino ethyl

(rmeth)acryl anide, etc.], and the like. As a vinyl nononmer having an am no
group, other. than the above vi nyl pyridine (for exanple, 4-vinylpyridine,
2-vinyl pyridine, etc) can be used. (ii.i) Cationic vinyl nononer (iii-1)

Exanpl es o#tonmisiglto Gbrphmmronhﬁamm&oaexanpbnzmcgdo;dmg(ethﬂqmospmnmahdde
arrrmnlo gr&{ é’ﬂ%@ &cng est er -of nonoet hyl eni ¢ unsaturated nono- or 10
C act { 0]

-car boxy I exanpl e, amoni o al kyl (the-nunmber of carbon atons
of 2to N@BIOI)l‘a goaometoni o et hyl (net h) acryl ate ‘- chi or| de, etc.}.
and the |i k 686thét Raviflg a

s St oo Cndod persheF o B G Rttt

et hyl ( rret bamngleaﬁndb)allﬂmhdmﬁch@mthhtmpénﬂtmol afd thalikeherdi ke.

-2
(N v o ORpehy it it eu BB ERoRGMC Rild s 3FpalgbLI xﬂﬁéng Wh? abt o5
monoet hyl e¥oEe ample glsopllaﬁweaﬂtte |caEba-tgnys; glycestnsorkitany,

al kﬁl (:F&glywﬂﬁ mazﬂmoa ; Kalkyleh® ﬁﬂhnbmoﬁldwhs(%mwmr of

o O g enespb b %%ﬁ&flﬁé?fhﬁw?@e G oHSBEIEniE Wiaturated

(meth) acr. yéthen [fnne)tmnn]ef hydsoxpethyl (methXdckylate lhlydrmqypnmyl Ghethaetytateat oms: 1
(5 o T SR e 20 RSO A V1)
grrlrrg'ran oyet @ér?g%fn@ rW‘?]%ﬁ t-dpR 05'@9 mon e azs- -
gr oup- Contlaydmg grmlpletaﬁeﬂdm@ bwéiﬂa@nﬁedros@ététﬁbddbyrmmikyb(ﬁnethyl;@tmoxy| ic

o’ 1of™ ( ANRFRRAETRS p{%ﬁ”ﬁﬂ) bRy o?éc %ﬁh? ”-""Eﬁ{%r?&ez _,
and butyI satumdﬁaﬁbyemd a((e@e mqmcamdm%bawag ofii al kyl |
anmoni 0 " al dgy ﬂﬁsm i theliken atons= 2-to 10) (et h) acryl am de

(i et “é'mm?@%‘ #@wﬁa&wﬁ#&&%@y' S LR dor g Ay ¢ |
etc. .(if |mﬂjdeﬁnalmﬂledbr eﬁampley(medlbmyﬂlanhdmmgalbylt(theahh;abeﬁmﬁmnbm gr oup

guglt&-ernl zeoﬂaﬁl Ugﬁoéyﬁé@%&ﬂgﬂggeﬁ? %‘ﬁ%ﬁa}?@&l@?ca lon afom; or e?(lanpl

a quater nlliI nu@ﬁ)%' garhen aterps'ehto R asrylamudg iorewasapleal, di met hyl
sul furic 6N+(Hm E&ylﬁﬂ:hdé NJ“Naﬂﬁ , of i-pRIgI hc@@drhﬂéaﬁﬂdtl‘?éﬁké] {for exanpl e,

e B T AT G LY 5o
S ‘example, N-methylol (metb)acrylamlde N-hydroxyethyl (meth)acrylamide, etc. I -
.25 and N, N-dihydroxyalkyl (the number of carbon atoms: 1 to 8) (meth)acrylamlde | ¢ )
~ [for example, N, N- thydroxyethyl (methacrylamlde and the like]. . '- B
- Asavinyl: monomer having a group for configuring an amlde other than.
_ the above, vinyl lactam having 5 to 10 carbon atoms (for example
_ - N-vinylpyrrolidone, and the like).etc. may be used. ,
. 30 (ii-3) Examples of vinyl monomer having an amino group (-NR») mclude an
: amino group-containing ester of monoethylemc unsaturated mono or. F
o die carboxyhc acid, for example dla]kyl (the number of carbon atoms 1 to 8) amino
alkyl (the number of carbon atoms: 2 to 10) (meth)acrylabe dihydroxyalkyl (the .
- -number of carbon atoms: 1 to 8) amino alkyl (the number of carbon atoms: 2 to 10)
- 35 - ester, morpholino alkyl (the number of carbon. atoms: 1 to 8) ester, etc. [for
" example, dimethyl aminoethyl (meth)acrylate, diethyl amino (meth)acrylate, .
morpholino ethyl (meth)acrylate, dimethyl amino ethyl fumarate, and dimethyl =~

o

(TJ



17 May 2006 11 sulfate, trinmethyl ammonio ethyl nelate-chloride, tr| met hyI
ammoni o ethyl (meth)acryl ami de:chl oride, diethyl benzil arﬁ?’dﬂﬁb%‘i@uyl
(rmeth)ac rylam de-chloride} and the |i k¥ - Gt her than the above,

N-vi nyl pyridiniumsalt (for exanple, N-vinylpyridiniumchloride and 5

N- et hyl - 2- vi nyl pyridi ni umchloride, .etc) also my be used. . A BIB .value
of water-soluble vinyl nononer is preferably 10.0 to 20A. nore preferably
11.5 to 20.0, and particularly preferably 13.0 to. 20.0. Note here that the
HLB val ue ammethykmabaéemhmna@mmmx@ammd@ofmno@hybmaakem ko

EXJNIY?)NC&EM |_E IENEDU! SIRI ﬁﬁ ere ?ﬁéﬁoo I alkdl & at‘fﬁéﬁ&t% \%?g?l- |
monorer (&8 ‘?Dn?té’“?/ﬁ‘l @Hlimgn%@%&y %‘T&H‘ﬁﬂl tg‘é’ial) is formed by
hydr ol ysi dmeth)semdamide, ld;éthyt’lmnnmethyb(méth)ac@anﬂde Iew]standrthehkdr ol ysis
substi uent that y5|s and

t he I|§e can lg;é‘;)ggﬁ{ﬁ?%?%ﬁggﬁgwhm%&gﬁ? IS, grouo mcgﬁ & a group

(- COO- CO) ~'pay! Iwmduma K)C}aﬂf usednf i guri ng
ester, a cygmgﬁﬁmcvﬁﬁmmﬁeﬁere that R denot es an al kyl (met hyl, ethyl

o oo GBI b o %ﬁy&“am%wem R

cont ai ni ngimmmmoeglbyﬂmodmnnnglesmtoﬁmdmoe unb@dniramdmolm obhavi ng 4 to 20

S?fﬁ"gnﬁty?ﬁ%"% ﬁ‘?g @"?%@Pf %5‘% %é‘ggﬁ';i F by
monomner hm aﬂ ¢ 99‘3‘-} I over

al kyl (t heamahﬁ;r ?!gfaﬁﬁde bfﬁmnBéthyrdx@cEﬁn@ttumdﬁ&nd eni c

(m?\?t ﬁg%%f R &@E%@eﬁfﬁ*ﬁ%@% Ifﬁil%\gé?%ﬁo?cg% %%Eg}%ig;t lhy'
of - \r/rP'qgl aﬁgrmg\ﬁkehaw ng a cyano group include a nitrite '30 corrpoun:jrp

Creviacr yi o) P Sgtatamamnonarme haies RRama pepaUSh S RySIS oy be
car ri ed OENRH,Ayr tNReTDY) ihiehidecalkgll arBioniegrionpscoatdising esﬁéﬂdfper i zation -
L AR AR A,
35: pol yméttiezunnber Ofmaﬂpmﬁl i E emef carbos @torasingl y. or
inc oml N2t toq0) (méeth)actplatk {mékslypanﬁmﬁo lefhyl' Qﬁ@ﬁﬁﬁéﬁjflate chloride and
t-butyl ammonio ethyl (meth)acrylate- methosulfate, etc.; dialkyl (the number of
_carbon atoms: 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10)
~ (meth)acrylate {dimethyl ammonio ethyl (meth)acrylate- chloride and methyl
 t-butyl ammonio ethyl (meth)acrylate-bromide, etc.} ete]; alkyl ammonio
25 group contammg amide of monoethylenic unsaturated mono- or di- carboxyhc acad
- [for example, monoalkyl ammomo alkyl (the number of carbon atoms of 2 to 10)
.+ (meth)acrylamide {methyl ammonio ethyl (metb)acrylamlde ‘chloride and butyl
~° -ammonio ethyl(meﬂl)acrylamde :chloride; etc); and dialkyl ammonio a]kyl (the
L number of carbon atoms: 2 to 10) (meth)acrylam1de {dunethyl ammonio ethyl _
30 (meth)acrylamlde -chloride and methyl propyl ammonio ethyl (meth)acrylamlde~' o
- methosulfate, and the like} etc ] etc. E
(iii-3) Examples of vinyl monomer having a trialkyl ammonio. group (—NR3 Y) |
. ‘indude the vinyl'monomer havmg an amino group, which is quaternized by an
o a]kylatmg agent havmg 1 to 8 carbon atoms (for example, a quatermzaﬁon agent
.35  such as, for example, methyl chloride, dimethyl sulfuric acid, benzil chlonde and
" dimethyl carbonate, etc) {for example, trimethyl ammonio’ ethyl
. (meth)acrylate‘chloride, methyl diethyl ammonio ethyl (meth)acrylate'metho




17 May 2006 12 Anmong them vinyl nononer is preferabl y a water- sol ubl e
nmononmer (al), nore preferably anionic vinyl monomer, par t ildu¥lay 2906
preferably a vinyl nonomer having a canpoxyl (sal t) group, a sulfo (salt)
group, an amno group, a group for configuring am de,  an anmoni 0 group or
mono-, di- or tri-alkyl amoni o group, 5 even nore preferably a vinyl
nononer having a carboxyl (salt) group or a group for configuring am de,
further particularly preferably (nmeth)acrylic acid (salt) and

(net h) acr ymdfatd,dxmet&yhamqmefedndmmlammme &ometlidammonisethiny| nonomer

used as a- ‘dﬂlohcﬁfdé AHObMFEr that forms a water
absor bi ng age S t|on ot er V|nyI nmononmer 10 capabl e
of being c&'@?f%@%ﬂ“‘%ﬁem ;ﬂ‘}‘ﬁ esbove?2) can be used. As
t he Iot her - Nr\ﬁny]pmﬂﬁﬁﬁméaiBﬁfoﬁgmm@ vaxhﬂpyﬁdﬁtlimﬂmoilideﬁﬁﬂi hydr 0|oholbI c
Vi ny n not_ limt thereto. Exanples
of thelggt ﬁ@?‘i‘sl Sﬁ?-v:ﬁﬁlg%%n# #ﬁ%‘ﬁfl&g,%@ g'w nyl nononer, etc.
(i) to (iii): HI}Barabmfweatera@lubhmnyiummemawefgrﬂ)lydomoa@r(bon
atoms; a Sﬁﬂéf@ﬂ%féﬁBIyBFS%Z(wnﬁld SrtiFRlAaY pefhBReE3.0'10.00! uene, and

hydroxy styrene, t.C Iene halo ubstj.tuted styrene
such as dichl orolgf’érlb‘?’f@tﬁ ?%e)rﬁ]; ‘?ﬁ]is(‘?‘ ﬁ‘ﬁ@ mg}&?/]h; to 20

ﬁ arbon at dDavlsﬂ)kéM:ebﬂidE&Janeto, ‘mdwihﬁnducthmttﬁlﬁmfaoemuwmg@ﬂtﬁ” plenL e ]ne
epte en the like

al Eadﬁgnewg#ene > Tsopr.eng, QAWQQQE% ?eg “Aeyclic o
et hyl eni c. mnoné?hﬁawﬁgh@lwm émwaﬁsmsdubhat ed
mononer [ piiAgAendhePGAN & foh!&@&'b? hydpslydife Howeder, wﬁ91 ﬁﬁ%ﬁbﬂh‘eﬁ B&Chxhﬂg' )

e byl oni i%@ﬁ#‘é SRY g ”éyb%éﬁﬁ%@mb' Lt %erefeﬁiﬁmnggﬁ%t promre

et Eyl i dendlyd@'ollyelsrmdathealdcbmeum etc. In the case where the ot h;ar ;/I n]}/l
e content o

(a3 12 or et er ot iPageLS g§ zgmﬁ‘é?‘aﬁ*@ﬁ‘y" ouseB

particul ar® 9-86'1‘%?%?@94 mw@fe@ﬁ@baw@muﬁ. mass%: .

with respegs. to the total mass of the vi nyI nonomner (aI ) "and (a2). That is
5 et more . NERSE a@ﬁﬁgﬁﬁést's%ﬁ”ﬁégw Gaf % Ptpobi el 8ife and
nost pr ef drtatd) ; gorsafmm%w&'hmm an allyl grouwend prapenyl erIupef erably 00/ 01OI
D2 O S g i gl B T
i nt er nal q)x;y @géar%@f‘:{&e( ﬁlavmg t0'20 car ona msisused. KExamples
: thereof include maleic anhydnde itaconic acid anhydride, citraconic acid ) )
' anhydnde and the like. - -
N Examples of vinyl monomer having a group containing ester include, for
25 example lower alkyl (the number of carbon atoms: 1 to 3) esters of monoethylemc | )
" 'unsaturated carboxylic acid [for example, methyl (meth)acrylate and ethyl |
o (meth)acrylate etc.], ester of monoethylenic unsaturated alcohol [for example
- vmyl acetate, (meth)a]lyl acetate, etc] and the like. .
o - Examples of 'vinyl monomer havmg a cyano group include a nitrile
30 'compound containing a vinyl group having 3 to 6 carbon atoms etc [for example
"+ (meth)acrylonitrile, 5-hexene nitrile, and the like], etc. : :
L Hydrolysas may be carried out at any time of during polymenzauon after )
o polymen,zauon and both. - However, from the viewpoint of the molecular welght of
- “the resultant cross lmked polymer, hydrolys:s is preferably camed out after
35 - .polymenzatlon S ' |
L " * These vinyl monomers (al) and (a2) may be used singly or in oombmauon
e .oftwokmds ormorelfneoessary




used toget her during polynerization of the vinyl nonomer (al) and/or (a2)
and a 17 May 2006 13 surface crosslinldng agent (b2) for cr §ﬂBYﬁQ®®g t he
surface of the crosslinking particuleszﬁiter pol ynmeri zation if necessary
Exanpl e of the crosslinking agent 0) include, for exanple, a crosslinking
agent (bb 1) having two or nore ethyl ene unsaturated groups, a crosslinking
agent (bb2) having at | east one functional group capable of reacting with
the water soluble substituent of water- squbIe V|nyI nononer (al) and/or

the vater sol ubl easigh thii ShyEIRBRGASER UGGl A Witet-sfubld ﬂ%homy}qm (a2)

and having at | east e unsaturate rou
crossl i nki r@o?g%q?feregﬁﬁm Q/%“’QPQ’LO“P%‘&&I’W@ R*S‘T"QV 39%85@0885% |l e of
re acting Vhaving heastmixel (salo) grolp, esmﬂﬂi(sélﬂb@bupfaxlﬁmim growgp bighbep Yoy

of i nyl ' mRBABSiRg afide “@tﬁmﬁﬁlﬂi@oﬁpﬁr‘#ﬁi@@t tﬁ%@ﬁ% e

i nternaP creyesmereipreferaflyin vivyl neonpmer havinga eadosgkisalikgrappayengroip2) . (a)
As the croggté *ue(mth& BﬁYddB&l Qfaw@(xﬁem &?ﬁ&’éﬁﬂ'(galt) and
o 12 carbon atons,

nsaturate

goﬁy(lrj_ret h) WQF’@Q ‘PepBP€ (Sgem%r&% ‘ba‘é‘g %’3 atoms and

pol y(net h) al | yI e’menyhhopmhgnusddaaﬂa@nﬁntmngﬁmt@fb@msshnksdpalythdrhe li ke
ot ﬁyi‘ied i g 5%?%5&!‘54#5%%30 bRt R %E‘@ﬁ%éﬁ@%

et hyl o C?E%P le gf %lﬂgwy‘)ixw |Iewrg¢ly@éf ﬁemb?a@fe late,
gl ycerl? (dl - or Asruhe)otmrvﬂtxﬁtrﬁ?xlldnﬁéﬂ(ﬁsmdpabwmt t ,thtrl al l'yl
amne, trigl ria ocC etta oxy et hane,
p.ent aer yt hydﬂﬁh%p péflﬁ/lﬁo% TR tﬁh g%/‘??rcaep%% matﬁg¥b and the
like (u) As the dixasanleswithg othpevinylpidnonher(aflingtudedhs follovengwmayli onal
group capa%&dﬁer s8a@itolg)W th the water sol ubl e substituent of

wat er sgL.ubl g, vi n 5- .an /or t he water sol ubl e substituent

gener a?é ﬁ%@ﬂé’ﬁg’r"éﬁ‘%}? tO(BQ AWM ng at | east one

et hyl ene uaﬁymnatsachagsuyugne,armaﬂiythmm wirgdtoluatec dnd buyeoxydsthearieng an .
epoxy grou ]3‘91355&# aturate

conpound hggi;%npﬁ %t/) roxy 3 gﬁ)gﬁgggbﬁg&ﬁisw&%hcarﬁ%ﬂ%ﬁﬁ nge used.

Exanpl es th ate ethylenis monamgrhawng ) tpl0rarbapatonesiet h) acryl at e,

N- et hyl ol ammteriémledeapm@sﬂenb,wdxt@ﬂe'eédbntyléﬁ@tﬂ@he@deyh ?@neadhﬂéobuﬁﬁéﬁénat e

hav! n? %@ﬁéy&o%&unﬁ{?& eyl el ploiohy URRTEPh i ene i i e,

sol ubl e subke etgent of watersol ubl e vinyl nonener (a 1) and/or vvat er

e T T
PR IER N s A AT
pat ent No. pdl§edadsiic vmyl polymerizable monomer (vmyl polymerizable monomer havmg
25  two or more ethylenic unsaturated bonds) [eyclopentadiene, bicyclopentadiene,
ethylidene norbornane, and the like] etc. '

In the case where the other vinyl other monomer (a8) 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 - preferably 0.1-1.5 mass% with respect to the total mass of the vinyl monomer (al)
: and (a2). That is to say, in this case, the upper limit of the content of (a3) is
preferably 5 mass%, more preferably 3 mass%, particularly preferably 2 mass%
and most preferably 1.5 mass%. Similarly, the lower limit is preferably 0.01
mass%, more preferably 0.05 mass%, partlcularly preferably 0.08 mass% and
- 35 most preferably 0.1 mass%.

The crosslinking agent (b) includes an internal crosslinking agent (b1)

used together during polymerization of the vinyl monomer (al) and/or (a2) and a




can be used.. 17 May 2006 14. Exanpl es of polyglyci dyl conpound include

et hyl ene glycol diglycidyl ether, glycerin diglycidyl ethel7Map@0bhe |ike.
Exanpl es of pol yanmi ne conpound includejgthylene diamnie, diethylene
triamne, triethylene tetram ne, tetraethylene pentam ne, pentaethyl ene
hexanineL pol yethylene imne and the |ike. Exanples of polyaziridine

I nclude "CHF = PZ-33" (trade nane) {2, 2- bi shydr oxynmet hyl butanol -tris
(3-(1-aziridinyl) proplnate)} "CHEM TITE HZ-22" -(trade name)

{1, 6- hexangirhke 062 feragrosshindtin SN of BRe &dsslfrilaage nane)
{di phenyl rre bi.s N di. th Iene urea} (these are trade names of
t he produd? eﬁhaﬁ'ﬁ %’i?&ﬁ" etc. Exanpl es of 10.

8?! Zgigg%%rgnemgjbﬁe::ﬁ&%gmbm&m me@mnﬁlggamdrdséndglaﬁgaegre
R R R i e e
\(Ngt i; ?ts) S Odohible s&@iﬁaenﬁbﬁwatéﬂd%bl@ﬁﬂﬂ@onbhﬁr (@Demdr theasster slluble ag het

et IhyI Fnlh C %ﬁlgﬁﬁﬁgﬁr%@%i‘y a@’(%g?f‘gf‘go mg)Plgml?oeg:@ aqgnlgf'flg Fdi?’ﬁe?ré%f
oo i s
Atong 0ne WA splbia vigvkmenower (3 andiorishb st pEediblesubetibntget (b2),
L.Egg}thfoaﬁmoly@ﬁfvﬁi}ﬂQﬁMGm(aﬁbundthélgme wat er absor bi ngt agenﬁ m(ﬁg
functional - grguéf;ﬁlesga ag)?}e 8@ agta(gnm&n('. N %@%%ﬁ?%nsugﬂs itu_ent 2 ) k

of ‘wat er - sirfase ¢ g aEen mer (aI) and/-or of the water-soluble
substit uent@@&&ﬁé@%&%ﬁm ’cﬁbﬁ'l)?hﬁ?ﬁng\twmdr xﬂmajfethﬂaﬁ): unsafiatat abl e;

pol ygl_ CI dyl. CO%% %P degtgefergggﬁ el?oaﬁzptg . coly +di L%g
gt Eilr ene ;époygumm ¥t mtq:ézt}matoms mn@oéy(nﬁfb)dbﬂetheﬁpolyobhamg@do o
polymer t lle(:h eﬁéﬂuﬁrﬁsent I nvention

{rﬁz SLP?LEN;@GD@IEBM éém 5 &g)e St,g{:gg crga;m I ng.agent. (1)1) and,

acdesPoliked pol yner
i ncl ude bag Ulyﬁieﬂz!&ﬁohﬂe?féMB wsbaﬁkrlenbvglml du6néth)adiylaaspropglensplyese |

((:[)(i)ssllzlgnlt;gﬂ%?@gl%%gyé gly%the((ﬁmulmff ti‘%%l n{, el iog/ro ssl I, nki r;%?gglg;nt

0.002 to Znﬂykamummnpuvltwauumteymﬂei spamxyuaﬁe @maalb'laxsse €% W th
respect 1 Gyl Blriol (BRI bhdrtid/diBl ke IR ARSI ylaBsH @the like
' (i) As the crosslinking 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 h'ydrOlyéis of Vihyl' monomer o ‘} _
. (a2) and having at least one ethylemc unsaturabed group, an ethylenic ' IR
. unsaturated compound having an epoxy group and having 6 to 8 carbon atoms,
: and an ethylenic unsaturated compound having a hydroxyl group and having 4 to
- " 8 carbon atoms are used. Examples thereof include, for example, glycuiyl
30 . (metb)acrylafe N-methylol (meth)acrylamide, hydroxyethyl (meth)acrylate and
. isocyanate ethyl (ueth)acrylate, and the like.
- (i) As the crosslinking agent (bb3) having at least two functnonal groups capable
L of reacting with the water soluble substituent of water-soluble vmyl monomer @D
. = 7 andlor water soluble substituent of vinyl monomer (22), polyvalent alcohol,
"85  polyglycidyl, polyamine, polyazmdme polylsocyanate and the like described in JP |
' 58(1983)—180233A and JP 59-189 103A (oorrespondmg US patent No. 4666983)
- can be used. : : : _

.
-




(a2) as viel | as the other vinyl nonomer (a3) used- |f necessary. That is to
say, the 17 May 2006 15 upper limt of the amount of (b 1) ¥/oVBE20Qkd is
preferably 5.0 nmass% nore preferably P4mass% and particularly preferably
1.6 mass% with respect to the total nmass of the vinyl nononer (a 1) and/or
(a2) as well as (a3) used if necessary. Simlarly, the lower l'imt is
preferably 0.001 mass% - nore preferably 0.002 5 mass% and particularly
preferably 0.003 mass% In this range, water-retention —and water

absorpti on capadﬂx%mpbs abpolyslybidybsarepound inclpide ethplene gb{ooldiEIYGidNi ace

crossli “k'é%E 15‘ &&yﬂ&hb‘ﬁ%ﬁd'tﬁeﬁk@f lesQ)f? ¢ Jc&n 9 nore
preferably ma.ssq partlcularly era 0.003 to 4.0
mass% wi t Hn § brapppe, Wﬁ‘ghy t&ﬁ@m@ﬁ (al) and/or

(a2) as mmemmw@@pmmmé peamhyﬂene hékahirie; pblyetlgend ineinsppdrthéi nit  of

s o B il FialngiSs fpolastilinefh 8&%%&@@@%@%&%&%2?& AR
mass of tHg, ‘Mmlwdrome bpsax;olem@/ 11 azidingl) weopinate)k
necessary. HﬁLG”l(ﬁrauunahiw {i ewcardemméné dieBiylb:ed PCHRRATHTENDS €

e b b iha %@Mﬁ?ﬁiﬁﬁmﬁ e e

under | oadrade namesof thelprodunts hﬁmppuprﬁhndmibanﬂo; htd)hetcc aEzamiptaseft he

Surtadd” i i GBI I PR B |

be | ower edHIBOCYANAL, Qbkﬁ-l ng- agent satisfying the fornmulae (1) and (2)
of .the first Imeéhﬂ;@sliﬂﬁhgegénexﬁeﬁ@dsédlmgi ¥ in@bnibeatinesTEwo or

i nventi on. Thelgp s an e@I anation of the second invention. As the-
wat er - sol dBPE ﬁ%/ ‘a vinyl ronomer (a2) that is fornmed into

t he ‘wat er - sol ublﬁanwglgheqrMMmﬁagenwgb Jﬁdndhyssm@vmdtd'mhsntpdxmal .. 25
CrosshS““a&%xﬁﬂ;%ﬁhé@&ﬁera%@@fbbe B 008 guﬁcf)ewsa(ﬁﬁg tmelﬂﬁa%gmﬁgs

g

preferabl e range sane. The.sec

i nvent i on agRet &?f leeé*ﬁgﬁyrﬂeﬂ% gagenilp R0 et Byo.er mgerthy feﬁeq udi ng
tBe abovemamamgmupsshmmdfemuywy(mﬂa)ahﬂ ethyi ofpalyol hesdig 2 woldf the .
above- mant > to <3>
will -be descr| eé&gg%étfgir{;ﬁlf% %Iuy?ﬁ%i&%f“ Wéﬁ%@?r > will be
descri bed tetraall ermmtaf(mbnﬁo!;mpalbfleﬂm gndmastpeafexably met al el enent
sel-ecpgd P@ﬁ%ﬂmﬁt&rw yE&ikekSting of Fe, Co, N| Cu, Zn, Ru, Rh, Pd.,'Ag,

I

gg girtl cul arl 9‘“%‘!;%3 rejg;rablif))eqsetﬁe C""%’I’lﬂﬂgéﬁ%}l 'aﬁg aed
nmost pr ef fifoabthe vibwpaint of Sesorptibn afounPot thlédmﬂdr absorbing agent, etc. under
loading, the crosslinking agent (bb3) having at least two or more funictional groups
_ capable of reacting with the water soluble substituent of water-soluble vinyl
.25  monomer (a1) and/or of the water-soluble substituent generated by hydrolysis of
. vinyl monomer (a2) is preferable, polyglyadyl oompound is more preferable, .
: | -ethylene giyool diglycidyl ether and glycerin d1g1ycldy1 ether are parhcu]arly
y preferable, and ethylene glycol dlgiyadyl ether is most preferable. ' .
- . The crosslinked polymer that forms the water absorbing agent of the
.30 present invention may.include both or either of the internal cross]mkmg agent
) ) and the surface crosslinking agent (b2). Preferably, the crosslinked polymer
- incdude both of the internal eross]mlang agent b1 and the surface crosshnkmg
,agent b2). ' _
e The amount of the mtemal cross]mkmg agent (bl) to be used is preferably
- 35 0. 001 10 5.0 mass%, more preferably 0.002 to 2 mass%, and parllcularly preferably -
0.003 to 1.6 mass% with respect to the total mass of the vinyl monomer (al) and/or
- (@2 as well as the other vinyl monomer (a3) used if necessary. Thatis to say, the




Preferably this metal elenent is present during the productlon of a 17 Ivay
2006 16 crosslinked polyner. Mre preferably, it is present TMry A

pol ymeri zation of the crosslinked polyygr. Furthernore, this netal eI enent
is preferably derived fromthe conplex (c), which will be described with
respect to the third invention nentioned below. 5 The content of the netal
element (cl) is preferably 0.001 ppmto 1 mass% (10P nmass%to 1 nmass%;
nore preferably 0.005 ppmto 0.5 nass% (5x 10-9 nass% to 0.5 mass%;

particul aﬁip)ﬁe@]ﬁﬁﬁﬁéf&hbhnﬁblﬁﬂ: oﬁM)tt@b@uaedrms;&%e(r&EI& 518.9:5446504) nfbrd mass‘%)

A Ytpﬁﬁemiﬂ?faﬁéw S ol B )

mass % 10tual;nmsepftlteermxlsmonbmeh () tused ift lieeeqsaessent

i nvention erSFthit A 1) is

pr ef er abl ySlr A;e ér‘gr e‘%g) Sfﬁﬂ{rodgl‘nﬁég%/g xlalsr part | Cl,l)ﬁja(l‘)?? preferably
0.3 naés%lb%ﬁédaBﬂ mag§yaor B i85 ent
|nV]§nt|gPanﬁlvVﬁtbﬁﬁl)serpﬁ&§ lbralﬁtfobée)ﬂ:éﬂéﬂfb?m y 0 001 ppm nore ]
preferably 0 R rti ar era t he
Content i % it HEE AR of L buftec oy RAdieR b b B ﬁ“ésg%sf%l?% ¥ on
amount  un@d01ito4d) mass%, mepmfmhbxﬂ,eozmtiﬂmeas%,a@p . %second

:Egglntlon mqe“Co@es%uhﬁﬂas@t%ay%sgge@?éwdafnﬁséefﬁiﬁh N¥eh6er o

b T s elL b i e if gkessi b THe i€ fp shsp e wmper it gfg st

pref eriabl yh@amouﬁﬁofr(bﬁ) bt used it prefenably 76 mpesds, mom preférablyss.Q neasstie
t e

part i oul o P BaPiclily bhefd ﬁ WE%M‘?P%M %S*Pﬁﬂ‘ﬁhy  he

| over ||mqnonser;£ab)f9énﬁcm )la$1 #g?

@3)pised IE\ﬁ&’ﬁ@S?@'yn oa«elry
pref erabl Knﬁtﬁrﬂlefe@ﬂﬁgmm%@lx%éﬂiﬁre?erﬁMy gbenéssqwaidn%ﬁe@mlw ty under
| oadi {lg begé ng xcel l ent when (d) i's not | ess than this | ower :
limt: %ﬁi?bf %tbsor ption anount under loading is not likely to

be | owered V\/nenWht)ntlmammmﬁdfﬁbﬂ)ubnstlep@ﬁlantheranerhmltsthptabtmpabhe t hat
t he Waterahﬂ)%ﬂ'tﬁllll@r Hﬁfg’iﬁﬁi lﬁ@fu‘}q (lhf él%@%lfei‘é dn the
0 u e s

case - of non- por er-1ns erléﬁ.l) SI.N rticle - ah
UDPEY m‘yﬂep grmﬁ\e ter

excel | ent aHoNEaE P
absor bi ngis mﬁe&éessebcandﬂwwawrdetbnﬁoﬁrﬁm&mmmphkdy tofbeiloweradi ng t he

Moo 2B1 e Spher et pftariiz aecP padRGRe bE UM BEIIPLE Mot ™
pr ef er abl jnveotion izdades. @Qcoadm\rmtmnmﬁth@ presgst inveatienabl y 40 to 300 nR/g.
That is to say, Thggo RRBE id M@ﬁaﬁmom%%ﬁﬁ%ﬁagg ar ea of the (d) is
preferably 400 FEds wgnter-sol)ub(lfe iy monotaer G P a'vicyd Inbaomes (o) that is |
| ~ formed into the water-soluble v1nyl monomer {al) by hydrolysis and an internal N
.25 crosslinking agent (b1), those mentioned above can be used and the preferable i)
: rangesofthemtobeusedarea]sothesame ' ' :
: The second invention of the present mventlon isa water absorbing- agent
B including the above'mentloned crosslmked polymer and. satlsfymg at least twoof
<. theabove mentloned requlrements <1>to <3>. . .
80 The requirements.<1> to <3>will be descnbed sequentla]ly First o_f a]l, -
" the requn'ement <1>will be described.
0 " The metal element (cDis preferahly at least one metal element selected o
_.fmmthe group consstmgofFe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Ptand o
" Au; more preferably element: Fe, Co, Ni, Cu, Ru, Rh and Pd; particulady B
. .' -85 preferably element: Fe, Co, Ni, Ru, Rh and Pd and most preferably element Co
o Ni, Ru, Ph and Pd. -
' Preferably, thls metal element is present durmg the producuon ofa




preferably 300 nR/g. S|n1larly the lower linit of the speC|f|c surface
area of the 17 May 2006 17 (d) is preferably 20 n2/g; nore lgN8e?@ly 30
n21lg; and particularly preferably 40 nfg_ Wen the (d) is in this range,
the liquid perneability under loading is likely to becone further
excellent. The material of the water-insoluble spherical single particle
(d) is not particularly I'imted as long as it is insoluble in water, is
not a nmetal, and non-reactive w th crosslinked polymer- The mat eri al may
be elthercanﬁhngampdynmmb§Mbnmpndknﬂimnmgpnﬁensdbsnghhepdmmmﬂuhhpnmﬁat t he

metal is ESEI%E cam&xgh y.

t hrough the oxJ dati1 g -é‘clllggtlon élrgld(;{?iﬂﬁgﬁﬁ Qﬁ %jﬁ?ﬁt;ﬁ c?gggllvl nked _
pol ymer i feom ghe:eomaplex Q@Wﬁbt@s%ﬁ% dinveRtigRit er As

t he organllﬁe,gmi@‘dajm (0 organi ¢ substance structured by only

oxygor atoms: (S wﬁ%ggﬁfr R i E D B 0T noll o] BRERSAEC )

ot her org&tﬂ"&mass%stbdrmass% mibre peeferably 005 ppmbe®5 mgss% (5« 109 passer abl e

f}s]ai hfahgr yi -ng tur e E ? 1 gbg Ed@tk%tl%gs;/l oW Itahe g(lg(r)]gul;st anee
particle &hassif é fb\[&ﬁ’i ef‘l‘;’liﬁg ln@?’?éﬂ &}Pi’?ﬁf &*‘V g%

crossl i nkﬁdas@%gymdmostpirefadblﬁa) 5 ppirhto M d e (wmmmm%cﬁoa.bnidsswryu ng|
te e e era
130 280t i’éﬁ?jjc"m Ghny o %?&?aﬁigfﬁﬁ%@ﬁﬁﬁ%%%@“ 'y e?%ﬁ?a%;ﬁ? upper”
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-most preferably 9nm. The liquid permeability under loading becomes more

25 exce]lent when (d) is notless than this lower limit. Furthermore, the absorption |
IR amount under loading is not hkely to be lowered when (d) is less than this upper

It is preferable that the waterinsoluble spherical single parlicle (d) is
o | 0n“POrous. In the case of non-porous water-insoluble sphencal single particles,
- 30. anexcellent handling pmperty (particles-fluidity of the resultant waber absorbmg :
- agent,etc)isprovided. _ _
- . . . . Fromthe v1ewpomt of improving: the water permeation rate of gel, the
- - specific surface area of the waterinsoluble spherical single particle (d)is -
- .. preferably 20 t0 400 m%g; more preferably 30 to 350 m%/g; and parucularly
B 35  preferably 40 t0.300 m%g. That s to say, the upper limit of the specific surface
" area of the (d) is preferably 400 m?2/g; more preferably 350 m%g; and partlcularly _
“‘preferably 300 m¥g. Similarly, the lower limit of the specific surface area of the




resins: 17 May 2006 18 Anong these substances, the substance (i) :
preferable, polystyrene is nore preferable, and pol ystyrerié' May 20@p t he

wei ght - aver age nol ecul ar wei ght of 70099 to 130000 is particularly

pref er abl e. I norgani c substance nmay be natural inorganic substance and

synt hetic 5 inorgani c substance. Exanples of the inorganic substance

I ncl ude oxi de such as silicon oxide, alum num oxide, iron oxide, titanium
oxide, magnesi um oxi de, and zirconium oxide, and the like; carbide such as

silicon ca(dblsctﬂ:efeahhlmmm&anbt’eqa;eferahly 30m2lg; kad pandculatly iptefesakili 48s

titani um b t hese
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of (d)yain:.l na agueous sol ution |s preferably 11, nore pre

and piptl %Wi @I %‘y : Slmlarly, the-lower limt is: preferably
2, nore preferamgﬂmosgmdsumm; arganipseistants stractuvydby omly pHis in .
thl_s range, f ﬂﬁIFe III% Lgnt of ™

t he water- |nsoe¢5 e sp ‘gxn%zfub%ﬁg?%ﬁgg‘?‘#‘y’g IQI |I31I' Il-egr?lgb y,.0.1 to 1"‘) '
nmass% noradoms rOABRIIC §u CarogpRERg ﬁ@e’-bﬂm&ﬂ ‘I);P %@P’@r ably 0.4
to 0.6 na%ab’sme@jaﬁdth@hkmb@ﬁs&he crosslinked polynmer. That is to say,

the upper limt f

pr ef e?gbl y 0.8 rbgs ,er par %ﬁ;@%gﬁa@ﬁgﬁ%%g#@é?ﬁﬂ% mlarly,
the | owerorgarncsubsamees edmn@f@nnﬂ%%e mhpwt@dannytw dlowtysy and
par t i-cul argye] ﬁﬁi&é@ﬂtb)éo@ zﬁn@Bﬂ%%nééV\%rbeth@lt@&ﬂhﬁﬂ RYidgvhéss théot | ess

t han thi I h I bi d
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I =151thL f
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pol yner e kAR it ishrcfiraBlyBoeCRindinofdprlisrablirisuvel ry for a carboxyl

g roup. () The organic substance structured by only hydrocarbon includes a substance
o . havmg the weight-average molecular weight of 10000 to 150000, for example, B
- 26 polyethylene polypropylene, polystyrene, poly-p-xylylene and polybutadlene etc. {9
EoL - (i) The organic substance structured by. carbon;, hydrogen and oxygen atoms o
e mcludes a substance havmg the weight-average molecular welght of 10000 to
. 150000, for example, polyacrylate, polymethacrylate polyvmyl acetate polyvmyl
ether, thermoplastlc polyester, polycarbenate, polyphenylene oxlde polyepoxy, etc.
300 . (i) The organic substance comprising nitrogen atom includes a substance havmg
S the Welght~average molecular weight of 10000 to 150000 for example '
T polyacrylomtnle polyam1de thermoplastlc polyurethane etc. _
~ (v) The other organic substance includes a substance having the Welght-average
R miolecular welght of 10000 to 150000, for example, polyvmyl chlonde
35 polyvmyhdene chloride, fluororesin, polysulfone, and the like, and substance
: obtamed by copolymenzmg two kinds or more of monomer conshtutmg these




and/ or an am no group derived froman ester bond or an am de bond generated
by 17 May 2006 19' reacting the surface crosslinking agent 1709y @@ a
crosslinked polyner is preferably 15 orl ess, nore preferably 10 or |ess,
further preferably 5 or less, further Bgrticularly preferably 3 or |ess,
and nost preferably 2 or | ess. Wien the standard deviation is in this
range, in surface-crosslinking of 5 the crosslinked polynmer with the
surface cro9d i nking agent (0, the vicinity of the surface of the

crosslinked pol YKE{ Mbé&é&%a&eﬁ%ﬁ%h%%tnﬁé Erﬁﬁoz@{%?gbl‘ék 9Wéace

Thus, it is possible’o 1 nprove the apso

si gni fi can®oye prafersble, P@WW&’TGPP: amget,hervgqlg hi avaragemelecudgr er
absor bi ng 7eaEd0. 130@00’ micbmlyflgrefdma]@url ng t he standard deV| at ion of the

absor bance anal zed frared ahso ectr hot omet ry arried
out- as fol |l ows. ‘é’%/: 8@5%%98’3131"3) r@#ﬁﬁg s&ﬁ) %H" bsérgﬁlbe;ﬁcce The
particlfe simpegeafic swmtan@s S lEmhqﬂeapmﬂ thednonganid suibstarics md].lde;(uade bycluas ng
sieves Wt r 15
particles t, éﬂp%faari%fl paszée “ﬁﬂ%%dégﬁg/ﬁ%{)ﬁai%ggﬁé%ut p%éé?tﬁeough
the sieveZfgopum epﬁil idg suqly éﬁs 1‘%myl
groups andasd thedliftd) andnfitiide snml as%ﬁaiimrﬁ@ueh&eoaﬁmheﬁk@rht@n Mathenns®l i nked

pol ymer surface was asur,e usi ng Fourd er tran

et Opho{mwr%?f&ﬂem%%&s il GBinB R OB R 5 more

Cor porl i cefjsubshamicess! ¢1yexamde,cﬂef> @r@dtal@e oy berusedy egi on of the same
particles are. NEASWEHeR W CRibsBircB is preRirable, bkidle 18 afMs eMENt

cal cul it oB L@taﬁ%'q@%e . 511%%1‘& Ao oo kgl o

(S —((1005ﬂ1wmdmdeaiscamenphDUssuﬂlem&ndeul a, p denot es a absorbance neasured

b 25 i nf
a%osg mant:gnregrg ?Qﬁﬁé&%ﬁgﬁ% %m\ﬁ\g%?tlﬁé vvater ret Cekk)hbﬁﬁalsm nt (xI)

and t H® qwevesfeomithe wmrw ity
under | oa aiﬁcbé()as%esta@m %ﬁmﬁtbwmyaﬁa@@éonaamaggegammﬁ@beand t hus

the ab b ? bsor b 0

excel ont 1opref Fatill HRSH 8 prelBpd 68 1 RS RR RO B A D IBBEE ™ o oty
one is saparsiculedly praferably 3 tod. wélﬂatm@twﬂmrumdanft@)pHpﬁ@abéﬁrptuon
amount undghss% agdbdis sfolﬁﬂior?:ﬁ‘ﬂ»réf@@aﬁlquﬂoﬁ@ﬁ%bly 10@@9%&@@@ ng (Y) of

o SR Sy Gy R RO el Bfand
wat er - r et guartionlaalyqreferably 3. When the pH is in this range, the stability of (d) is apt
to be excellent.
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 particularly
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 absorbing
agent tendsto be increased.
Next, <3> of the second invention will be described. -
35 . The standard deviation (S) of absorbance with respect to one crosslinked
| polymer analyzed by infrared absorption spectrophotometry for a carboxyl group
and/or an amino group derived from an ester bond or an amide bond generated by




(xI') and the absorption .-amunt under |oading W -tend to be | owered; when -
<2> "is not satisfied, the absorption anount under | oadi ng I(/X¥}y 3004 he
liquid 17 :May 2006 20 permeability undefgi oading (Y) tends to be |owered; _
and when <3> is not: satisfied, -any of the water-retention anount (x1), t he
absor ption anount under Ioadlng (x2) and t he i quid pernmeability under
| oading (Y) tends to be | owered., The water absorbing agent of the first
invention or the second invention of 5 the present invention can be

Itoaoduced byéa g ﬂier@ﬁtaﬁaec]g@eul lﬁmd tﬂﬂ)ﬁﬁﬂﬂacﬁ%&lﬁhﬂdﬁi y@th p{ ﬁf e(rjably
ey are pro e follo uc |s e thir

i nventi on Wgetrfc’l@ypl%y%rdﬁfs mﬂfﬁﬁﬁtﬂ’%}ﬂd\ggf’r Wf&r& SRI&HI | be
descri bed. ﬁlﬁherpheumdaﬂypseﬂewlye&orﬂms amhmmetpl(e&r)abhnﬁlox/leﬁgl mononer (a2)
that is 10 f or g, eh'%h @oéshﬁlhﬂéyd?r olysis

andln ern crQssl |ng agent. (bl t he ve- rrent materla can be
used a ¢ B‘P &S 9{%1“%49? ﬁqséﬁ&%é‘ [yaqpLty g i on

of the prmbmbﬁhnkedoow&qmmohswmﬁﬁnﬂgcmsshnm&mdb@orbl ng

RO s PR S R O A T e
pol yneri z &g thspwithout lowerrg theavaterretertdon ameunt ef)@led!atewbsrebm Il be

descri bed entlal ly.  The step <1> relates to a polynerization step by

t he ne i'n east one ndi ti.on elected t oup
consi 4 |ng of thﬂ‘quﬁkﬂﬂé‘? ﬁ‘) §tan @%M i on

concent r.atamalyzef bylmftbred)aimmtsod ﬂie)cmph&bme(tﬁﬁ)s camied outomsfollowing agent -

(bl) is pr @? pg.total mass of (al),;
(a2), (a3), JH‘O a rea %tgﬁd%:o ven rmre prea*lerably 1 to 18 mass% and
parti cul arI y prefher edpalymer particlgs isadmsigibley usipgi t  of
the . pol Iﬁ@eszxaﬂims lnil%hl eﬁi@eeﬁﬂbtbe&@sm%o & preferably

18 % t I f d t ot al
of (ai5, gy tftdo '03” ar%oﬁgﬁﬁ%m%w@@ Epera fiitgn “ﬁm‘ﬂ over .
limt is m@baﬂﬂbﬂyo mnxafd}soﬂecmdss Themdhe abswbmn@mfpaﬁbomd gléupscnd/or :

t I I :
!toﬁre aggo?% |onrgg(§n'§§£p x%% and t%m%%)t er- etensgm{é&ho% W@%d;a{]ge
become exda¢asupedb eemeg OUreE tmeter bly in
the range misﬂm@cﬁfrd@cooﬁmﬁ%zummoremﬁ)arabl WBitnilat} 1omdiﬁereaft (T4)C
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under 1 oading () 2{Gh6%s 2¥8%)2) 1 100 G00—Dy2 (16) |
In the above-mentioned formula, p denobes a absorbance measured by an N
- 25 - infrared spectrophotometen : L o ) _
T When at least two of the above- mentloned <1>to <3> are satlsﬁed1 the
. Water-retentlon amiount (x1) and the absorption amownt under loading (x2) and. -
the hqmd permeability under loading (V) of the water absorbing agent tend to
- _increase, and thus the absorbing performanoe of the Water absorbmg agent . N
30 - becomes excellent. : :
- . On the other hand, among <1>to <3> menuoned above, when only oneis .'
satisfied, any of the water-retention amount (xl) the absorption amount under
o loadmg (x2)-and the liquid permeability under loading (Y) of the water absorbmg
_agent tenid to be lowered, and thus it is not preferable. ' :
'85  More specifically, when <1>is not satisfied, the waterretention amount
| (xl) and the absorption amount under loadmg (x2) tend to be lowered; when <>
is not satlsﬁed, the absorphon amount under loadmg (XZ) or the hqu1d '_




Herein, the phrase "the polynerization tenperature is in the range of

(T5)C (T is O to 60Y neans that firstly the target polynerli724ay &p06
tenperature T 17 May 2006 21' is determged to be any tenperature fromO to
60C and then when T is determned to be a specific tenperature, the
polymerization is preferably carried out in the range at the specific
tenperature 5C. That is to say, it neans that it 1is preferable that the
pol ymeri zation is carried out while controlling the 5 tenperature-w thout
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particularly |i e%gat%§g>k()9&1-ﬂrxgg§a%e§mokﬁlé 'Hi& 8 otﬂn' on
or a neutral nol ecul e |do
(hydro8en t ﬁpmﬁpnﬁwen&pw@ﬂbam@mhy@ﬂ ﬁonve@moaallﬁ aWiﬂon and
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COHSIstIng of  Nifok PHEMra amﬂaﬁ&bidﬁn{daﬁn{éil(w%agm( 1) to

(11) eu ed tertiar ho,sp I ne co haying. 1 .0r _nore.
phosp ru 0%‘9%#1%‘% ‘{gaigegsgél ﬁ@neaa%ﬂﬁtyomﬁﬂg? %FHP wiersla or amine
having 1 rcmséhn]nngmrgeno‘fb]hltheabeve Alenbibned thatetialsddndse wedendathbon at ons;
(3) a 20 @ p&m&lr&g&%&egpa@l @%Qﬁ{@" group (excluding carboxylic aci d)

0 on

having 1 1T e car gr oups and 3 to 40 or nmpre carbon atons;

(4) a carboxyl i dbgdhyrd qumqmgf 8 Presgnt payeationis 8 wethgd doreroduging a o 20
or nore cwwlnalfb‘oﬁsmga Eont (aﬁclu@iﬂgrme bYW thehtiofed cRissHRk&] ﬂg@ups (>CNOH)

f f henol
B e T O
at oms; ( 7)polymnerizabioniséepsrol>1tot<B3>gamerincluded.et her bonds (-0-) and 4..to 30
or nore carbon gt@gsp s(@}bﬁ@ymbé:&gggﬁgggs ,(tg,ué to 4 or nore. sulfur

t d 2t b
ar oups for conf| ﬁhpg‘){mee‘i%‘%a ohmeritation e ea&éa&%ﬁ@wga% "an
N- oxi de hsdstgnd cdnditioroseleated fimpuo thesgroupledsisting of thenbllgwinig(@ thiGiki de and 6
to 209030 g)t
o 20 phospr PRI oo L R AR ST Ui, o,
to 43 or fnsalinkingagent Acblsumefemdg# Ipt 1%%9@m%bmdontﬁhﬁé@w}nw§spm ne,
di et hyl phenlipitezp@isheb1)tdrddod eéaecﬂah%maha Sndregireferablyer to 18 MABE%VArat ed as

TS B BsSh S L A PR Gl sl s
or t ho- phepylysrerization concentration is preferably 20 mass%, more preferably 18 mass%
.25  and particularly preferably 15 mass% based on the total mass of (a1), (a2), (a8),
(b1) and a reaction solvent. Similarly, the lower limit is preferably 1 x 10™
mass%, more preferably 1 mass% and particularly preferably 5 mass%. When
the concentration is in this range, the absorption amount (x2) and the
- - water-retention amount (x1) tends to become excellent.
30 (ii) 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 thé polymerization temperature is in this range,
the absorption amount under loadmg (x2), water-retention amount (x1), 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 O to 60)” means that firstly the target polymerization temperature T
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1, 2- bi s(di-phenyl phosphi no) net hane (herelnafter, will be referred to as
"dppnt'), 1, 2-bi s(dinmethyl phosphi no) net hane,
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3-t ri ani nogrimedraying 1 to 4 or more groups for conﬂgurmg the oxime and 2 to
. 20ormore carbon atoms; (6) a phenol havmg 1to 4 or more hydroxyl groups and 6 R
25 to 30 or more carbon atoms; (7) : an ether havmg 1 to 8 or more ether bonds (—O—) RN
- and 4 to 30 or more carbon. atoms; (8) a sulfur oompound having 1to4ormore
e sulfur atoms and 2 to 40 or more carbon atoms; (9) an amide havmg 1to3ormore -
“groups for conﬁgurmg the amide and 3 to 54 or more carbon atoms; (10)an .
_ N-oxide having 1 to 3 or more groups( N—O) for configuring N-omde and 6 to 20 c
30 - or more carbon atoms; and (11) others. - o
S " Exainples of (1) the feruary phosphine compound havmg 1to 4 or more | . -
B phosphorus ators and 3 to 43 or more carbon atoms include: tnmethylphosphme s
tneﬂnﬂphmqﬂune(heﬂuﬂphemﬂphoqﬂnne1muﬂuxudphmqﬂnne(hemanaﬂnr _
.- -abbreviated as “PPh "), orthO'phenylene bls(dlphenylphosphme) orthO‘phenylene
'35 bls(dlmethylphosphme) orthophenylene bls(dlethylphosphme) ortho-phenylene
B _bls(ethylphenylphosphme) 1.2 bls(dlphenylphosphmo)ethane o
12 bls(dlmethylphosph;no)ethaue (hercinafter abbreviated as “dppe”), S



tris(2-benzimdazolyl nethyl)am ne, tetrakis (2-pyridyl nethyl) ethylene.
dianmne, 2, 2', 2"-terpyridine, 1, 4, 7, 10-tetraazadecane,l7May200, 17 My
2006 23' 11-tetraazaundecane, 1, 5,.8, %grtetraazadodecane, 1, 4, 8,
11-tetraazacydot et radecane, ethyl ene bi S(bi guani de), tetraphenyl porphyrin,
tris (2-pyridyl nethyCam ne, histidine, and the |like. Exanples of (3) the
compound contai ni ng a carbonyl group (excluding 5 carboxylic acid) having 1
to 3 or nore carbonyl groups and 3 to 40 or nore carbon atonslndude et hyl

acetate, af QIbYé( ﬁoéﬂ]ﬁﬁ@bﬂfgrfeel %1 ?ﬁ@tﬁ'
4- t , | th 4 d h |
ORI e e e
1ghﬁnyl I 1,1,3; blﬁmmmﬂospm)lﬁedﬁne( 1,2 blﬂdﬁithﬁphosiilﬁh@mthamé 0) bis

en n ]  Oadk
é\egaf I ﬁor o]ét% %?s }%ﬁhg' e‘?ﬁe n&%lﬁ&ﬁﬁq&&e@a&% Sﬁ%ﬁl\éﬁgﬁﬁé’l&#ﬂm ethylphosphine,
aspar a@i ne‘l)’lﬂ‘,-s thylphaspbino eth hmmt ethylphssphing, chY’@IlhOSPhéﬁaane
di yl di ni t diraleths Hﬁ%n?&ﬂi‘o@;ﬁlﬂﬂ@)athﬂ) ﬁhéé@'hﬂyé ﬁﬂﬁftﬁ@ﬁkeand the like. Exanples

of (4) the carb caC| havi ng. 1to r r box and2to
20 E)r)rmrecar bo Iﬁg%} ﬁf‘bg Pﬁeggql?%‘{)ﬂ

15 pht hal iandat tal44 of nmre naxboacdoms ma.iudml(% liamine havying ank airogeh abom
benzoyl PYGY aﬁﬁﬁg 286m ta!mﬁP gmgg necid,
N -(2- hydr(gxye qmvﬁ%@%ﬁ%igeg‘m negt(?lqﬁ ace ?gham h}%rtl(’)lgé/lpene {Efig%m ne

tetrad@etlﬁﬁoﬁl@i@l ened| am ne tetxaacetic acid, trans-1, 2-cydohexane

diiamne tet raaceEmn 86 of (3-Dedifimb hating ¥ae ﬁdﬂbﬂﬁ'ﬂl&hﬂ@ yi'ﬁhiéiacet ic

?glt (rjapropr(ﬁ‘c’)et h%aab Q di Keéidl ni V%WWCG%LC add 6%1%/1 g edi ae{??ﬁe]\’
glycyl gl yEhydugryrmet ﬁm@nple; 2dieshyllapune ethanokibi
Lparfalﬁac%;?lg{fhﬂm?a?ﬁme gpgtrllﬁaaggd anqldhpaléhﬁﬁmhngéaarﬂ)cggis%?l Ogl) n?hﬁ

gi: gg aﬁ\éli‘pioohﬁé) -andrthedike. car bon atoms i ncl ude= di et hyl gl yoxi fmgg the
ot acet y) pyr | A SCEAPRE HERHSAANG 10k ?R;émsée o N o Becte

oxi e, shirung (heroienbaenberisiod a9 en herppsieis BRmpes of (6) the phenol
having 1 ttﬁnfethyrenamamhudl Qacyélonémié&imﬁh@ N Q\I-dﬁ.@hﬁ(btﬁyleﬁ@ ﬂeaxﬁa{ebon at oms

inclu bepze'. ned IS et
s nofle hot ?ﬁﬁ%ﬂ%ﬁhﬂ Sehfor f iR P@ iidope BERE %ﬁ#}sﬁéﬁ* @iu Bl
35 1-ni t r.ckiamine b bermoylaaemne emedlamqou or)llf w ng 1
to 8 or ey, e- KibPabiRARdfeiAfifleYabReviated as “bpy”), 2,2 -bipyridine-3-yne, 2,

2-bipyridine-N, N'-dioxide, dicyandiamidine, (aminoimino methyDurea,
{(2-aminoethyl)aminol-1-propanol, 2-[(3-aminopropyDaminolethanol,
25  N-2[2-(diethylamino)ethyl]-3-amino-1-propanol, tris[2-(methylamino) ethyl]
amine, imidazole, N, N- disalicylidene trimethylene diamine, 4, 6, 6-trimethyl-3,
7- diazanona-3-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, tetraethylpentamine, N,
' N-bis(2-aminobenzylidene) ethylene diamine, tris[2-(methylamino)ethyllamine,
diaminopyridine, 1, 3-bislbis(2-pyridyl ethyD aminomethyll benzene, -
- 4-dimethylamino-2,3-dimethyl-1-phenyl-5-pyrazolane, biguanide, imide
. dicarboneimde diamide, biuret, carbamoyl guanidine, phthalocyanine, N, N, N,
85. Ntetrakis (2-aminoethyl) ethylene diamine, 1, 2, 3-triaminopropane, -
tris(2-benzimidazolylmethyl)amine, tetrakis (2-pyridyl methyl) ethylene.
diamine, 2, 2, 2"-terpyridine, 1, 4, 7, 10-tetraazadecane, 1, 4, 8,



30. or nore carbon atons include= tetrahydrofuran,” 1, 4-di oxane;
tetrahydrofuran, 1, 4, 7, 10-tetraox4cyclotetradecane, 1, 14May2Q@
13pent aoxacydopent adecane, 1, 4, 7, 1095313, 16- hexaoxycydooctadecane 4,
.7, .13, 16-tetraoxa-1, . -10- dlazacydooctadecane 4, 7, 13,
18-tetraoxa-1,, 10-diazab|cyclo 8, 5, 5] icosane, 2, 24. 17 May 2006
3-benzo-1, 4, 7, 10, 13-pentaoxacydopent ade-2-cene, 4, 7, 13, 16,
21-pentaoxa-1, 10-diazabicydo [8, 5, 5] trichosan, nonensin, nigericin,
and the |i kptetexaRindscaie, 139, 8, h&mﬁézﬂdod&mundi I8aVI ng 1 to 4 or nore

sul fur ato nd 2 to 40 or nor ar ato | ude
di t hi ocarb él '?m?ldﬁﬂnc? @13@%’& g’f‘?é’ Pé’ﬂwr%mé?%ﬁf acid,
et hyl ene t(ﬂ'pmd{sdm@hgﬁatrdne fhmhchne,talxdthadlké d| t hio benzoic acid, 1,

- pont aned ¢ b ont 3B SOl e SRt Bipidh R R By Gcliing

2-i m dd¥ol canbasrli asid hayined kg oamqﬁ%@é)pamua%ﬂad&mlmréaom@ﬂb@ ne,
nal eoni t ri hegyntk inkivdle etliylthctaté,, acamécbw@t(h@iéiumd@b@emtamh tdeac’)iZke. 10

s Sﬁf%ﬂ%&@ﬁiﬁ%ﬁiacs%%ﬁo@ HbepdRated, 31 85ns Ml SRR T2, o)

acet ani de, 3tiutanedions, Ayhenylnentanis?, hdivneset, Byhphmsdrﬁ,@@mp@mdmmes di phenyl

D oorr v GLBRELyEL S heaih g6 T4 2retRARATHA RN S es ofl: g ﬂmt BN x| de
havi ngiq ‘ﬁ%‘% ‘&!ﬂh@ﬁ%aﬁﬁw P@é‘e"(’ﬂﬂp ]car bon
at oms i ncI médsanb éhmyld&;ton/e, ﬂnmdylmﬂtlibromtode 4p571(1(2¢1hahb0m de,

d the | he l-ecul S
\%gt er, ecalrg‘g’%dlﬁr%@!l(’fes fe r%gn%e} "'val eéh%g%ég%@gm{?ggggggnslcuhgdr oxyl*
ari no add hydrogEnamplm of ‘Qrtbemboxyh@eam@}mm Tatocdom mgze earboxyrhgmonns a

conj ugat edak@IRS R0 Br hive @&b%ntﬂoﬂgnﬂudé@f&c%ﬁﬁm%ﬁ%cﬁgmm%&dﬂ to 14

?:lclmtj carlgg !at%‘gf is. use"(‘H’ePEPEﬁ &f of ihmg&g&a&ed cor‘rgc1 1nd3 5

7-cycl ooctdﬁnglmdmneyhmmﬁnaeld; mmlqmpeattcaaml,wml&qux;mﬂwﬁ adi enyl,

tropol one, o i gands, f rom
t he vi ewpoéms’ﬂm%mpo yier| za | on Bﬂoﬁﬁ&é &]%H]ﬂé\m ne.. chl ordl’ne br om_ne;
i odine) an¢tbylengdiaming tefsanee F@?ﬂacﬁf’l%aﬂdo
pLef erabl eu%qrz{@cmheme &hﬂmld)@eagamacnﬁ(m e’thhﬁ@ and tert |38r y
phospl; poyn e _nore rabl.e [ ne ani on mne ani on,
and t¢ |a fr&?l'g’g%?u% 8% ‘ﬁdﬁgﬁ mﬁe ﬂ%ﬁ %hl ori ne
anon and methyhgi]qmleoglwbﬂgb'cm@nﬂwcbd@lwbg]wﬂlg @ahbylaiﬂn'é@y(ﬂm m of -
coor di nat | ing UiddiE héthyPRinbARLeCacEN, qar&étﬁyi dblenb oo, MY

|ncI ude un| d ntate |1 d (exanpl es,of such tTld I.ncl ude
_ onine, pro. e sarcosine, xanthogenic aadan e hike. '

S Examples of () the oxime having 1 ta 4 or more groups (C=N-OH) for
-+ .25 - configuring the oxnme and 2 to 20 or more carbon atoms include: dlmethyl o
S glyoxime, 3-(2-amino ethyl imino)-2-butanone oxime, benzx]methyl glyoxime, 2,
_ ' 'G-dlaoety]pyndme dlox]me 2-pyndy1 aldoxnne 3~phenyl nnmo 2 butanone oxime, '
S 'sahcyl aldehyde oxime, and. the like. _ :
T Examples of (6) the phenol havmg 1to 4 or more hydroxyl groups and 610 -
- 30 30 or more carbon-atoms include: catechol, 1, 2 benzenedlol 1,3 bls [bls(Z’pyndyl
. ethy)) ammomethyl]pheno], 2,6 bls[bls(z-pyudyl ethy]) ammomethyll 4‘phenoL
. 1-nitroso-2 napht:ho]1 and the like.
e Examples of (7) the ether havmg 1to 8 or more ether bonds (—O—) and4 0.
s .. 300r more carbon atoms include: tetrahydrofuran, 1, 4 dloxane, tetrahydroﬁxran
"- : 3_5' - 1,4,7,10- tetraoxacyclotetradecane 1,4,17, 10, 13-pentaoxacyclopentadecane 1, 4,
" 1,10, 13, 16-hexaoxycyclooctadecane, 4, 7, 13, 16-tetraoxa-1,
10~ dlazacyclooctadecane 4,7, 13 18-tetraoxa- 1, 10: dlazablcyclo [8 5 5] icosane, 2



tri phenyl phosphi ne), bidentate |igand (exanples.of such |igand-indude _
ethylene 35-.- diamine), multidentate (3-6. dentate) |igand7Mxad@lees of
such |igand |nclude terpyridine), and 2bnbi nation thereof Furthernore, (c}
may - be any of anon-el ectrol yte conpl ex having no. 25 17 May 2006 electrlc
charges, cationic conplex having positive electric charge and anionic
conpl ex having a negative electric charge. Preferable specific exanples of
conplex (c)_ include the follow ng conplexes (1) Wien the netallic

el ement ( cihenzo- h%{kﬂllﬁd)eélt@??@ﬁy open@@goene&mli’a 16p3ipedtapxadhl e, the
pr ef er abl ejcediapaniescld (& bUskri rk@%ﬁa(tﬁeqtk%] [Ag(py)21C1

L Pl 2>[v%na¥%ﬁ%$ﬁ€@&¢ %ﬁ@%@ﬂo Eﬁ#%@iwé WffBRSkS 1 ¢ he”

1; ggrtlh gelrambﬂéoymd’ J[:Engr@calboéb %gemm@memymmm%mm%;g; ]m]gg) a] .
mp 1e

I[EEZ(GCI(\I) 25@@;, qherée@@%ﬂpﬁmmoe thlkpm\ew Josprbazone,C) 2(ood)21

[ CoCl (.CO) (di’iﬁbﬂi Adulfd:adC2( Pipadiaiedithida2]8 @ tteFameath 1$®&%Elawhak

N GoftE % A %ﬁ(%aw%rfﬁ“w%k*%m)(codn a.

[N ( CHB) (. raled ﬂﬁbh@addcal,zﬂ. 11fthiratld abpdachne, dvidothey

[ Ni2h2( dppm) 1, ) ggl" J Wﬂﬁmng |

[Ni 201 4( PP 3z ."?%4“%1 S
N| SOa§( by de%élg é };&0% &kﬁm N-dimgthyl, o .
it 'e"fhwmﬂe'm s ot ha*%g,;g*%g L
LR (Ph aa&j %E‘é@?%ﬁtﬂ?t?@%{%w? V‘aﬁlﬂﬂ%ncvs’dwl@ Fhert )

( CO) ( PPhs pgcininfide; yein, apdithp Bkepy) 21C1; [ Rud U(CO) ( PPh3) 31

Ci§ H( dppe) ZExallffll

bl e el b oA Lol EA 771
[Pg(c%(Hiégﬁm F@M@N@Hae(mﬁ)e]hkeEPdZCb( aca0z], EPdCI 2()py)]

lgdd 2(PPh3)], ﬂaét?d@g?a?] e°f%&ﬁ&ﬁl‘“ég%%p%cﬁgmﬁéﬁ% aw) 3],
[ Pd( SCB) ( MMozide, ures, salicyl Rldshyde, - nigresonbien: dtogens a
met al §0c ehdiRelikén the sixth period Goup 8 to 10 of the periodic table, -

S D e RO
| GsCl 2( PPhB)re ipsatOsateN)grobpy ] 4 th ©F 0Om0R¢ BahBN Atomp (3 asel) 2 Exan(ilenets o
Elr 2C12( 695’(3 SohjugatbdbothpSind’ ﬂ&ﬁld%ll 5 dyéﬁootg&lenﬁ (hereinafter, abbreviated as
. © “cod’), 1, 3, 5, T-cyclooctatetraene, cyclopentadienyl, pentamethyl .
25 cyclopentadlenyl tropolone 1, 10-phenanthrolme and thelike. . \ o N
- : Among these ligands, from the v1ewpomt of polymenzauon halogen T
e '_(ﬂuonne chlorine, bromine; jodine) anion and a ¢ompound contalmng a o _
o phosphorus elemert are preferable Chlorine anion, bromine anion, 1odme anmion,
o e and teruary phosphine compound are more preferable Chlonne anmn bromme -
.30 - anion, and textiary phosphme compound are particularly preferable Chlorme o
' h amon andatertlaryphosphne oompoundaremostpreferable . - I
3 " The form of coordination of the ligand (¢2) is not parhcdarly l1m1ted and I
L _may mclude unidentate ligand (examples of such hgand indude .- . .-
" _triphenylphosphine), bidentate ligand (examples of such llgand include ethylene |
" 85 diamine), multidentate (3-6 dentate) ligand (examples of such llgand include
-~ terpyridine), and combination thereof. -
' Furthermore © may be any of anon- electrolyte complex havmg o

|—|




ElrCl (@) (PPh3)a], [IrCl3(py)31, [Ir(cod)?2]Cl, [Jr(H)(CO)(PPha)s]

(acac)d (PPhs)] 35- EPtBr(CHs)[P(CzH3s,)abl, [PtBr (1 JiFsy} 2006

(CHs)d (cod)], EPt(C21)(cod)]d, EPe§dC (PPhs)l1, [Pt2d z(acac)J,
Cti(bpy)], [PtC12(cod)] , [Pt2C12(dppm) [PtCl2(en)], :

Cl2(NHs) (PPh3)], [PtCl z(PPh3)], [PPt2CL4(PPhs)2], |Pt(PPha)4]., . 17 May
2006 26. [Pt(py) 4C12 [Pt(SO (H2O a], [Pt(SOB)04Hs)a], and the |ike. Anong

t he above, the case wher e (3) the metal lic el ement (61) is a nmetallic

el ement. i reledmcmthmtgesgamouu: oomplex Baving positiveteleetypechiarge and ainlianic t he.

pref er abl g, §§m ‘8‘5%% %Rlcﬁ?c aq.g%t he vi ewpoi nt of the pol ynerization °
proper.ty angﬁg g% 9% the p ‘er abl e)\"gxarrpl e of the conplex (c)

i's a conplex co ﬁi;ﬁ'%@ﬁ@hé 9 complexdehinglupe thedollowsng wat er sol ubl e
organi ¢ s@oufpiléxes| RhCl (PPh 3) 3 ] [RuC12 (PPh 3) 3], [RuCl2(PPh3)4],

L7080 SRk AR B o S S 8 (T
t hat |s dicdabley thepxsferahly ﬁ@‘@mplﬂemdmhewd(@lfh)ﬁ’f’h@] HEwCKebd)dhese o
?rgtrrﬁlogxg;cr |n‘&§®gew Chel }‘)l lA Ed Enh{wgﬁ% 1?8%]3! gihﬁ)é(r}nl’t Egu_c.",

. 50, 343 § ®Accts. . Chem Research 3, 105 (1970); Chm Rev. 73 487
(1973) ;. 15(2)rWhen¢henIe¢aMéblfeym{n1ﬂ69)|$aﬂn&taihc%banelﬂﬁntheio%héﬁw) ‘Basic

InOrg 'Eé,tl oftfag lgnth% g é; I I k| n Ir%gg LTD) | )
Egggnsg%%f' &WNQC]ALF P Fl:‘fbaﬁit%ﬂecm dpn@z]p iijﬂ)%(g?? Dalx Caln be
produce FeUhQPPIQ)a] [F@CE e@N)i(lﬁ: (relcowep or exanpl €, ”Q
e TN ERDL [ GER R R (P R T Er Conpound Lﬂﬁr -

t hen prodlﬁeo Ob)ﬁEPh&dd&oéﬂh dp[@(ombﬂﬁblﬁﬁdPDM(PPhi)ﬂa nmetal lic. el enent

(ci) qad %@p@] TRYB e}ﬁ) ;@g& nﬁm@{?&]ssol ving -

tn aqucou syt Ekﬂ}ljoll%‘?lgqﬂfz&ﬁéégs@h it cated 1o 30
b ﬁderZO(r) gd [Ni-Clakdsysrin ] BNICh (0], {N@M@QECE@WHBUMP@P %@ﬁﬁﬁgﬂ% em;\ée?t -
is or as B?Z'SN@)#@%W%@M E@%ké)éﬁmagﬂm " be used herein

i ncl ude, a@aﬁm emenh is ame elemmt@mdmﬁﬁhpenbd(}roup

met hyygt h8't5@b% : ﬁ&@ chI&?e“ e hyl py” .
e T
used is prm@D&DOXPPhQ%[ane@bw)zB [Ra%%;@ﬂ@l, m&CItES@’@XPP&)ﬂﬁSS% rmr e
pref er abl pp QA @BFLLCIRuGEEN0)(PPhs)], [RuCla(PPha)s], [RuCl:(PPho)d, :
- -~ [Ru(CN)olbpy)dl, [Ru(CO)«(PPhs)d, [Ru(E)>(N2(PPhs)al, [Pd(acac)ClCPPha)]
i 25 _[PdBr(CHs)[P(Csz)s]zi [PABr(NH3)s], [Pd(CHa)Cl(cod)] [PACHNcod)ICL, -
.. [PACCH(PPha)], [Pd:Cla(acads], [PACLbpy)], [PdClxcod)], [PdzClo(dppm)], -
- [PAClaem)], [PACI(NH:)(PPhy)], [PdClz(PPhs)], [szCh(PPhs)z] [Pd(PPha)d
. [PdGy)dCls; [Pd(SOa)CHzO)a] [Pd(SO:J.)(NHa)a] -and the like.- ~ . S
e (@) Whenthemeta]hcelement (cl)lsameta]hcelementm thesnxthpenodGroup o
30 . 8to 10 of the penodlc table, the preferable examples include: [OsC]z(bpy)z] -
¢ [0sClabpy)Cl, [0sCUENCONPPha, [0sCIE)dppe)d, [OsCls(NO)(PPb.s)z]
“ " {0sClaPPhasl, [0sClaPPha)d, [0s(CN)sbpy)e], [0s(CO)(PPHas], -
T [Os(H)z(Nz)CPPhs)a] [IxzClz(Cod)q], [IrCHCO)(PPhy)), (FCL(PPho)s),
S [IECHOPPha), [rClspy)sl, [rleod)2ICL, [x(H)CO)PPha), [Pﬂ(acac)Cl(PPh.s)]
- 35 [PtBr(CHo)[P(CzHs)sla], [PtBr(NHos], [Pt(CHC)cod)]; [Pt(Csz)(ood)]CL
- . [P{CHD(PPh9), [PtzClo(acac)s], [PtClalbpy)], [PtCla(cod)], [PtzCl(dppm)], |
 [PtClfen)], [PtCLNHo)(PPhy)], [PtCIo(PPha)], [Pt:CL(PPha)dl, [PPPha], -

[ Pt
EPt
[ Pt
[ Pt

BELC
S
SR g



% 10' 8 mass%to i mass%, partlcul arly preferably-0.02 ppmto 0 6 mass% (2
x10.8 35 . to 0.6 nmass%, further particularly preferably O7®éam%ﬂﬂ5to 0.2
mass% (3 x..10'8 nmass%to 0.2 mass%, 2hd nost preferably 0.05 .ppmto .
0.1-mass% (5 x10-8 to 6.1 . nass%. based on the total nass of vinyl -
nmononer (al), (a2), (a3) and internal’ 17 May 2006 27' croSSlinking agent
0A). That |s to say, the upper limt of the amobunt to be used is

preferably % ab % particularly preferably 0.6

nmass% fL[Pt(l?éf) [Ptné@a}(ﬁp?ai %Mﬂé thedikeand nost preferably 0.1

gﬁgi% Si m5| arl %'Ambilagtﬁmelﬂi@%lséﬁrhaf@(39m@:@€&h@t h@@n%ﬁﬂa%ﬁcﬁﬂéﬁ Ioreferabl y
ppm gt%ggclcu ajc'lé% priﬁi era % gb r er%";)Fe ghar y

pr ef er abl y™ e ffthpeniod Grg ‘? $h&E%nount to be

used is |rprefetrable@umplesheprqfenabln mance as absorbent articles is further

i mprovgd and polpaer| ]@Qﬂu&@éﬁﬁf %(ﬂ{am rther

I.mpr ovgd and the pr% ltﬁ{s/)g@gﬁ ne m)rl%e g&tg%fl ?1):9%: ﬂ%‘ﬁg step

<2> of . the,thﬁl?mfé §§1§)ap@mp lex compeund capaklg _

surface ar@@sowsat:ﬁwafcbr mdaﬁhsbmbl&o $obine qRhCIERH ) ol [RtflCIZMBPh )

of the  seldRaCafER ﬁﬁﬁ’%&%@@%{é R FE AT R e i A

anmount ~ of Cl (RPhadileeted.nsol ubl e .spherical single partlcl es (d) to be used is

prefe bly 0.1 g@a{,ﬁc ?%a%ﬁ’c @e[{{q? and
parti ggl ar | y ‘%er agfée ﬁl%éo 961‘5351% ﬂ% mass o ﬁf/%se :
crossli nkéﬁe megﬂpeeéh&a l'i'mit of the anount of

(d) to. be used l'lﬂleseedmp dﬁ@é&bpﬂﬁébﬂ@himéﬁhﬁds fﬁﬁﬁ%npﬂé,d

Do by a2 %@j&? @Q’ﬁ%‘?%ﬁg‘?@ Chth T }é%fgé}h%ﬁf@’f# o Che (g “Educ,
pref er abl 0 ré@s/ﬁhmﬁﬂshmhm 1970 Chm. dRear, 78 43 (197 Yore, t he
liqui gs pem&e@aéﬁwwqesm@ﬁleﬁﬂ So@’l@év t@zl?ﬁgmyf PR IabFddes Mor e, when

t he . atount le m 'eab'g ity under
| oadi ngub«g@ﬁ’%@I x ”?fiflﬁgeﬁeﬁpﬁl #@5%@%' Q@W@tme I :c)altl'u '
strength @Mimamfmﬁnaiganmmmgpmgﬂhi%mpbx’éaﬁmtsﬁwsthAKhHARA, ' o
wat er - 'nsm @(ﬁ single particles (d) may be mixed either before
pol yneri zatiron or after poI rization of crosslinked polyner (a). Wen (d)
i s, mi xed bef or. &SFbFYAReT |1E9éli or eggmple, Qw@unmlﬁ%mbﬁym%@ﬁémm%) |
. a2) 20 I( a%)salﬂ-‘dfé&&ﬁétaﬂl&i elémGnﬁ%Q)(;@oﬂ@(hnﬁﬂé/rﬁétaﬂ Baliflé, @fc )Bsﬁdzﬁgénd {d2pat t hese.
are polynerized a ro nke mer _in i S erse
o i P T B0 RS UG o RS (g S SRETRERL
m-xed aft mtepmleghwe ctmalbllemnompound aid thersprddeagtthe tagetest @mpext ai ni ng
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Waler -a S%xﬁ?ﬂ&n&g%éaltéﬂ“&ni&ﬁiﬁé é?ﬁ(é e“ C%dlluééha fh n b Bg%@lﬁféc ell?%?fl s

this case nce -t ter-i
m xed in @%ﬁla%%@d@&eeéwm%aﬁ% m an aqueous S0, utlon/s ent solution,

© 25 or mixed in an aqueous soluuon/solvent solution. Ifnecessary, they may be
" heated to 30 t0 200°C. If materials to be removed are generabed, they may be
~'removed under reduced pressure. The generated complex (¢) may be takenout -
) as1tls oras. acrysml andmaybe purified. Exampl% of solvent to be used herein -
~.-- include, alcohol (methanol, ethanol, etc), ketone (acetone methylethylketone,
80 étc), amide (N,N dimethyl formamide, N- methyl pyrrolidone, etc), sulfoxide
. {(dimethylsulfoxide, etc), and mixture of two or more of these materials. . |
) When the complex (c)isused, the amount to be used i is preferably 0. 005 o
ppm to 2 mass% (5 x 109mass% to 2 mass%), more preferably 0.01 ppm to 1 mass -
© - %(10%mass% to 1 mass%), particularly preferably 0.02 ppm to 0.6 mass% (2 x10® -
'35 . t00.6 mass%), ﬁlrtherparhmxlarlypreferablyﬂ 03 ppm to 0.2 mass% (3 x 108 .-
 mass% to 0.2 mass%), and most preferably 0. 05 ppm to 0.1 mass% (& x10%£o 0. 1
- 1mass%) based_ox_l the total mass of vinyl monomer (al), (a2), (a3) and internal




t hereafter, when the watercontaining crosslinked polyner is dried, a part
of the 35 vcrater insoluble spherical single particle (d) 1&Mar200the
crosslionked polymer, thus . further inpkoving gel water. perneation
speed.- . Furthernore, (ii-2) after the water-containing c rosslinked .
polymer is dried, the water-insoluble spherical single 17 May 2006 28
particles (d) may be mxed- In this case, (d) is physically adsorbed to
cover the partlcle surface of the crosslinked polymer or mxed as a sinple

m xture i Neyydifiikin B?eﬁ?tr(ﬂi)s' ITHsR 5 RRday Bie wipér linsit SRR AfShn o) ed is
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Fur t her nor arther pdracmllarlyrmeﬂzrhblglﬂ Zimass%uahndl glostvpmferabﬂ]_ss(muhhss%ar t and

t“ﬁteeirﬁii{?ﬁ%% O Riter i iEPRIGTD orﬁp‘ﬂs"?ﬁéﬁi% %éfnc%ﬂi “ﬁoﬁ{S?LSZﬁtéé
This i $ t Hpankisularly prefenablysQ.A2 ppm, fapthey pardi y preferably @08 ppopandi d  is

used.for. pﬁ%&@%&‘éféiﬁbly"@ﬂﬁ'@ﬁﬁi ngvhéﬂtﬂ@ﬁnaaﬁhmﬁsaduswtﬁa)sr ,thé-2) may.
-be used to er In-thes I S efﬁra he water _
i nsol ubl e B PYe 3§ 'g) gg?‘{l?‘gﬁe‘s%dlﬁ’é%ﬁ%mé(gd eRizatton smegds o g
of powder, amdpolymerﬂahpamat&mnlbecﬁrrﬂxermprwmﬂ andﬂlépmdluduvmyromg edonse

formns; it é,g{eﬂ I e that the water insoluble spherical single particles
(d) ar 1 m xed_w_t 'thecr?sl nke onG{llnastateof single

parti t hat - Insthe step<3% ti‘ﬂ%e‘?"@i téom dhe ayeragg pasacle sigertheu| ar |y
Ioref egaglsyspdebiﬁexsuafa@eare@matanalai&?ﬁmfloxdal§s%aqu@ﬂxslsmhulidh&?th@rml si ?n Lol
i qui a_devi.ce n wat.e ol u erical .s articl e
(d) into Wﬁ%’f"d\lﬂfﬂwb ?ﬂq @r" g’é‘#‘?ﬁ(@g &ﬁ?r‘?@frp <ﬁ% F e mixed
uni-form vy, secmdm&nbonveAndtbenn g&&m&lsaﬁl;emnese'ﬂhe amomploﬁs of
the known gy @msaﬁimé %%Qmmd@ﬁmféﬁ?fsf@@ b0 Xer .

(yonds!  twasesh smprnctis zﬁﬁﬂéﬁ TR AP AN DRIk D 4 1006 A

type r 0 h

pL ur. ﬁl i t% mhsé%b&@e«ﬂmﬂmmaofﬁeac&slmhaﬂpﬂymeum?gatlﬁﬁo say; thé ippat epd<3E
of the thi and the

measur ermerdiii g blng of O 1 eaﬁ%%%g ?%a%@éﬂ%fﬁgﬁ%@ﬁwsecond |
i nventi on mﬁ%ﬁé.f@l@@ﬁgﬂlﬂ@‘l y&@msg t pemilanty, thadowemlimifdsf or- .

surface- P%&s%rﬁﬁﬁé Zfﬂéss%"'édﬁl eferfBIS0.401 N9

i ng bzéap%aﬁo% ”%ﬁw&"h& %@%@%@qurﬁﬁtbe"&@g@nmﬁh foctud g

sol vent . wiriderdoanting texidsdo beliypeswedd  Fubfhecmiong wheﬂthetmnbunlgsﬂmcthamn can
\l/)m e ; heﬂﬂao% uﬁ%‘hﬁﬁ,eth‘érlﬂﬁ&d b%&ﬂﬂy%rl&a&ﬁ&ﬁé&oh%eﬂor O8kcefidlft SUrface _
and at the same time the mechamcal strength of the water absorbmg agent
: -'mcreasesfurthen : L
ii25° - . The waterinsoluble sphencal smgie particles (d) may bé mixed: elther i)
S before polymenzatmn or after polymerization of crosslinked polymer . ' T
" (1) When (d) is mixed before polymenzahon @is added into vinyl monomer. (al) -
. (a2), (a3) cmsshnkmg agent (b) and/or reaction solvent, then these are
ST polymenzed and crosslinked palymer in which @is dlspersedls obtamed.
: .'80 . (1) When the water-insoluble spherical single parllcle (d) mixed after
c polymenzauon, (i) (d) is added to the water-containing water absorbing agent
- -andmlxedtobetreatedtoformmtoamlxture Inth1scase ‘since the g
. water-insoluble spherical single particle (d) is , mixed in a'state of containing water, -
S thereafter, when the water-containing crosslinked polymer is dried, apart of the -
e 35 s Watemnsoluble sphencal single particle (d) enters the crosshonked polymer, thus
IR | further improving gel water permeation speed. Furthermore Gi-2) after the
&7 . water-containing crosslinked polymer is dried, the water-insoluble spherical single.




surface crosslmcng agnet (d2),. .a method of form ng an ester bond or an
am de a5' bond, and nmaking the standard deviation (S) of tlidMahd¥6bance
anal yzed by infrared absorption spectroghotonetry of a carbonyl group or an
am no group derived froman ester bond or an anmi de. bond be 15 or |ess

Wi th respect-to. one 17 May 2006 29 particle of the crosslinked pol yner

i ncludes, for exanple, (i) a nethod of continuously spraying the
surface-cross |inking agent (b2) to the surface of a crosslinking polyner
parti cl es;pdrticdesédrmay bd niised.c dimt thisicase) yl)eml&yaoaﬂiyadsmtbedmmverahe

| sif - i nki
E”‘;gth'?ﬂvAfﬁ%'ﬁ%ﬁﬁiem aifzﬁéﬁm@d%%% % '*%’fég%%%y%%ﬁ%%%“@ftﬂmnd' Gii)
a net hod dfhecapssinkedpelymerand eaeemeseptéwqrﬁ

f1ui di zed. jyeghideibe aghd mnbhenoﬁmmﬁax&wgﬁmeaw t(ﬁéadlhe

261 verd e et ot b Sebint” it AL SR e

am)u(r)lt bof wateennsomhlepaﬂramlwaﬂermooitsoluhheqmt thaphenmnenonniwhublﬂaejzt':] o7
% ba e

Ug;Zrol | ?n(l3 9?11«% e armunt %?ngyea %E%}s(g%é%ﬁﬁfate% ra%e}rﬁo% % mass and

mor e pr ef dyepeyentednsths ‘lﬁwl‘?be %ﬁé?ﬂmﬁl terau mass%'
and nore pgeeked fi! ye&ume(ﬁe g he anount is in th| S range the 15
perrre |on of t r H@%

cross nked poIh@f'Fe#) P&@l@@sﬁ %ﬁ%‘lmen gb ]El sorgfloh _
amount  undir2)ispref ergble; X2) becomes nore excell ent. As an organl ¢ solvent, -
conventional Iy k H,}Qﬁgﬂﬁblbl hé&fRkal 8Hel€ Qrﬁpi‘e bggmlh% rmeati on
degr ee of {he sur sI I n%@gg nt 4’ O(d)er t.I.ng ntoyﬂge i nsi de
of the pol ‘Pl'%%\? ﬁ\%ﬂ ‘éc &€r gani c

sol vent cdbnias, wE;ﬁefe@ablanhaomem&msoMﬂewmamsinglnpaﬁdesrﬁd)amn al cohol

e, udfg, %@%%@%&@ﬂ%@ﬁw@mmﬁ ‘%%%Fbgf‘?%an%? b n Al o

aI coh_oI ctbeyaweot@ggr nidaxdichlarly theyarp puiye em@tatea d the

| i ke. ngglg@g,gﬁ d(&témg]g@p]l g_ acet one met hyl et hyl ketone and

nmet hyl i sobut yl- ne. and_ t.he es al coh r rabl e,

met hanol-, et hanolAs l? atg %‘ﬁ tﬁhfsg]l“i)lr %’&4’5 gl&paé't@ W

pr ef erabl enuaﬂrémnmgcmsshnkndwﬂﬂngtyoohatd]eyapemx y.a

prefe%bl %o g y or- may be in conbi natlon of t wo
BY*hor &

Ndine 98 R |
ki nds™or ernore,_bot he organic solvent may be
used. The arrourﬂxaewp é/@?t anvﬁaﬁegg]ovh a@‘vﬂﬁon t he
ki.nds of Sﬁtetﬁalﬁxxebmeﬁmnyxhber)amumﬂeahmwfaeﬁﬁ@méeat@mil@om@@f/abased :

o o

th f t h | i nkj | Furth t f
O e T Ok e S SR L 1BUAIE ot SR, add el 4 211 ©
T lurahty of these devices can be combined for-using. .
s In the step <38> of the third invention, thestandarddewahonofthe L

- absorbance and the measurement method are’ the same as those in the step <2> of
- the. seoond invention. and the preferable range are also the same. .
. Asa method for suirface- crosslinking a cross]mked polymer w1th a .
e o surface cross]mkmg agent (b2), a conventional method, for example, a method L
- 30 - including: mixing a solution containing the surface crosslinking agent ®b2)and
o " solvent with crosslmked polymer and sub]ectmg it to heaung reaction, can be e
o employed. - _
S ie . When the cross]mked polymerls crosshnked on. the surface with the o
R _"-surfaoe crosslmkmg agnet (d2),-a method of forming an ester bond or an amide
T 35 L -bond, and ma]nng the standard deviation (S) ofthe absorbanoe analyzed by
s mﬁ'ared absorption spectrophotometry of a carbonyl group Or an amine group ;
g derived from an.esber.bond or an amide bond be 15 or less with respect-toone. . _.



w'a.ter_-'(or.gani ¢ solvent = water) can be varied arbitrarily based on the
total mass of .35 the water and organic solvent. : For exahpMay2d@6ratio is
preferably 9= 1 nore. preferably 7: 3,9garticularly preferably 5:5, and

the nost preferably 3: 7. Wien the ratio is in this range, the perneability -

of the surface crosslnking agent (b2) .30 17 May 2006 into the inside of a .
crosslinked polyner particle tends to be optimum and as a result, the
absor pti on anount under |oadi ng becones excellent w thout reducing the

wat er - r et 9aHide offHeURbsslihiked po éﬁncmﬂ@p%ﬁémlefﬁl@m&umape

iggsésl.il\lglt l&yﬁ{ga |on I S @ﬁe eLa ',<;¥qssg h 2ggo 3(’%0‘%%8 Br@fe?ﬁbly 100 to

pr ef er abl yr@@lilﬂaag@olnma pmmhsa ym&ﬁﬂdfo&mmtimnohyly spraying\essolution,t i s

preferabl y, &g}gﬂg@ (ﬁ’s;?éijsﬂ\ hq,gsmggﬁgr ature is
in this ran ectiv 1.nT dng reacglo I e Iess :
deteri®r atag (bg) Wge\ﬁar@e p%a%é‘ohham ‘i@f

.absor pt i gl &ro(sélailuu ol &%ﬁr&ﬂleh%oﬂ@fv&n@&ﬁﬂiz‘éﬂtbed&hﬁtddﬂiﬂ@ﬂﬁa t he
reactlon tloﬁ ﬁerarle ?forgtgle ﬁﬁfn th Efg?ﬁ%*ﬁn te@) rature. The
preferabl 'f“é‘lda €5 to 50 -

m nut es, dmpermnghquiddhleyeqﬁr eferably 10 to 40 m nutes. Note here that the
upper: | it of m&%@”ﬁ{éﬁﬁ %’?“F%% B;yf@"?”%eﬁutg”e Sipilarly,
the 1Qwer Lini vaterig PE‘%%?B @ nasFe

pr éf er abl yn@ moreljméihsablyiﬁdx)ﬁahhss%lbaséd/omﬂm‘maeé)d)ﬁthé&ronshnke&polyhmr t he

o o DT AR o S Sl 10 ™

crossl i nkmags%aanomo;apm%mh!wﬂ moss"o 2 Sipsilarly; thedower & pmmeﬁammlau ned .by
the surf aﬁ?ass%ra&ﬁﬁhbm ﬂfwer@.ﬁgcz hﬁ%s°f°%&ﬁt&dﬁhéﬁm§|m%ﬂfsfrﬂﬁ§e the

g;ﬁsg |3IS<|Bn qnn%%ge @ %lfferengﬁ(ggrmﬁﬂ{facelc%ossm grgre?gent

conventi opolbrh;erlpamdemm suififici éxet,, uné thé-zbsogptien amonine undey loadirnt i on - 25
nmet hods i @glh%gom ﬁl%ké’ (%ﬂeﬂf’l erEI’I zation nmethod using a polynerization

i-ni t.iator n emnul st on polyneri zati on net hOd a suspen5| on poI ymerl zat i on
met hod, a rever Asangrgamicsolygah spryentimally knewn hydraphilis golvant ¢ammbe i | m

pol ymer i zgkéddn Tikeh ¢he émeaancﬁpdégie@efmlsnmwéﬁissmaﬁgt dpefit (p2hd the |ike

ol yri} | s Beimting] ”eﬁl it o 0 aftypict oBRGAET SpAToERYSLe: B BB hod, an
i sot her mahcqouhtyrthe ommmsolvmltwau beeﬂetbctddeappralma@ly bé\ajshyidrovhﬂn t he
; gfgﬁgf: gg?l?%]ty HEH}&% Il%ﬂgﬁ%? bﬁ‘ﬁoﬁﬁvﬂégﬂeﬁhéh%wﬁgﬁﬁ? ééﬂi&n :

‘rﬁ

atoms can Examp(ies of alcorhoi mclutﬁ f a%ggoLnEhpmpyl
_ alcohol, d1ethylene glyool and ethylene glycol monobutyl ether, and the like.
.25 Examples of ketone include acetone, methylethyl ketone and methyhsobutyl
L ‘ketone and the like. Among these; alcohol is preferable methanol, ethanol,
o " lsopropyl aloohol and dlethylene glycol are more preferable and methanol and
~ diethylene giyool are partlcularly preferable ' S
_ . - 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 tobe used can be varied depending upon the kmds- o
o '-_of solvents however, the amount i is preferably 1 to 10 mass% based on the mass of -
- the crosslmkmg polyme:: Furthermore the usmg ratio of orgamc solventto - '
' - water (organic solvent : water) can beé varied arbltranly based on the total. mass of - )
- -85  the water and organic solvent. - For example the ratio i is preferably 9:1,more -
" preferably 7 3, particularly preferably 5 -5, and the most preferably 3 : 7. When
AR 'the ratlo isin th13 range, the permeablhty of the surface crosslnlang agent (bZ)
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35 polymerization is carried out in the preseénce of a conventionally known
di spersing agent, .protective colloid, a surface active adéiap20@ m xture
of two.or .nore of these naterials if rBfcessary. Furthernore, when the
reversed :phase suspension 17 May 2006 31 pol ynerization nethod is used, a
conventional Iy known sol vent such as cycl ohexane, normal hexane, nornal
hept ane, tol uene, xylene, etc, is used. Anong the polynerization nethods, a
solution polynerization met hod using a polynerization initiator is

pr ef er abl dntoshedyside aa exisginked Folywey partickatends tovbe optimim, @ardtascal ar | y
pref erabl qeggt, e aB56RbA a%idtﬂﬁ@fnd%i‘ﬂ)a i bdchif@s %ﬁ&“pof WAYHGRE Péfuinls be

used and Ith K a dvant a(gﬁous | N producti-on cost. ynmert z
i nitiator e WAlE ?'QPW limted and a. conventionally known one can
be used. Exanpl aﬂaeaieawmmpemmafﬂmsurﬁacemmngcrbm:m) an azo type

AT s b‘ﬁBﬂ?t?PbﬁEa@%%So%ahﬁéﬂﬁﬁ 1900 16 | Kot peabiBiafthal Lo
of the azawppgph the reactiondemperatyadisy abyr.‘zaﬂ?(ﬂ and snorepuefexahluno
val eric aCI69°@nCBﬁ1ﬂBar§_@t]ie TohRs ﬁﬁiltls%)reféralﬁ; S ahd rAdFePir $anedC.

hydr ochlo and -azobis .(2- | - N—(2- dr oxyet.h ropJ onam de,
and 't he |M{genthe15ea ‘?ﬂrﬁ?‘%‘é dg"'?ﬂ‘é Q%‘/‘t@ “‘"Y‘E ihg

i_nor.gani cipemicddat, [léssrdeténmaonloéthmwdteog'etenpmnmdﬁxt (Krﬁmmnsmmﬂiell fate,
pot asgh U the like], organic

per ox?%enkpgér&&bé%uﬁbenzo &g@%ﬁéwgﬁﬁc?ﬁ%t per oxi de cunene
hydr-oper-oxi de, eﬁm@re @IW@M@@G% vagi¢ d@ﬂﬂdﬂ}&aﬂmnﬂleperoxy o
di car bOnai‘éact@h(texhpéthui'é]e Th&ﬁefe(rable)reéﬂt@nrtﬁﬂ@iswd)@ohﬁhﬁt@tﬂbré ncludes a

conbl nat i f t ant , and di zer of the r.el uctant
i‘ncl ude sﬁf‘ffg aﬁ%ﬁ%‘hﬁf e 2t 83?&%&?‘?‘?@?\’5’? F’bizm’ﬂm‘étﬁff iNete 2 moni um
bi sul fitel ﬂ@ﬂl@t@hmmmnlmtiﬂlemcsmﬁmwspndewpﬁtbnunumsg morand 't he

i ke. a dél;@ al‘tﬁﬁia&gﬁp

ammn}%rh | f 5%%11%0 en peroxi rgHigf ani ¢ pergxl g{ ygﬁi the li ke.
(iv) As.t Iiljj‘é‘r‘ii" HH’*“f?’FﬂbﬂX%FHP“ ‘@E’iﬂ% $de conpound
havi ng ZEnﬁutes dﬁpﬂrﬁmla'lﬁmmyammmsl JWh@ntEe feactibh ¢irg@fsign at ons

heny! kel Bzhieth falt ogélﬁa%%@%fe%@ﬁb%%%ﬁﬁt éé%%ﬂ%@ﬁtsﬁagiﬁii‘i&ei| o

carboxyl i ¢ aci ol (heg:amedhattode

d tHe-‘drU%nk | @Eﬁm{?}@g
'f(rjlnghzlodrm odone; haea :)Eféioﬂhﬁﬁﬁdhﬁ h:lr et
SyHag ameing o

1- brono- 1- et h re@ﬁ??‘?!’d?rl%’é@&llc aci d
al kyl estmrfzbmwros;hnldqgla@nbcmnbeusmlstl ng of 1 to 8 carbon atons (for

ixg;rglme nen;[aphl rp%[gd%r 0 f’#‘ OW% uﬁedﬁ%y,l et hyl
car bo xy| 2B0EveR @p wn methods can’b Examp]es of the polymerization
25 methods include: a solution polymenzauon method using a polymerization
o initiator, an emulsion polymenzauon method, a suspension polymenzahon
S B '-' method, a reversed phase suspensmn polymenzatlon method; a thin film ,
- polymenzatlon method, and a spraymg polymenzatmn method, and the llke can’
R '_beused. : -
- 30 e -Asa method for oontro]lmg polymenzatlon an adlabatlc polymenzatlon
Co _ method, a temperature control polymenzatmn method, an lsothermal
" " polymerization method, and the like can be used.” '
o o When the suspensmn polymenzauon method or the reversed-phase | ,
L suspenswn polymenzauon method is employed for- the. polymerization method,
7838 'polymenzauon is carried outin the presence of a oonventlonally known dlspersmg
A _ agent, protective oollmd, a surface active agent or a mixture of two or more of these
) N matenals lf necessary Furthermore when the reversed-phase suspensmn




35 1-brono-1-nethyl et hyl carboxylate) and the like. Anmong them (i) azo
type initiator, (ii) peroxide type initiator, and (iii) reado{aj Y00
initiator are preferable. It is nore pr%J erable to use both (i) azo type 32
17 May 2006 initiator and (ii) perOX|de nitiator together with (iii)
redox type initiator The anpunt of polynerization initiator to be used is
preferably 0.005 to 0.5 mass%-nore preferable 0.007 to 0.4 mass% and
particularly preferably 0.009 to 0.3 nass% based on the total nass of the

vinyl nono yn(tﬁ'@atlo?%ﬁetﬁegéﬁ%e VéI{HO?laﬂgclﬁn% ﬁoi;nltgHagﬁgt (b 1). That

isto say, “i‘i’ pper 1im{ 0 amount o tiator to be
used is pré&f h@tanpyfobxeme xytane Btansiugest-t i cul arl y

preferably O. 3 fTESxS(%g thieo }&ﬁéﬂzatidi'ﬂnbﬂwﬂ% zib(ﬂhhoﬁ% Pgﬁf‘emz%’ﬁbﬂ%eﬁfod
DY e b R o BBl Bt 5 mhebo B L ¢ LoCadypoio 80 tRRacss 20 The
preferably 0

cr oss! ishkenolyvieyization amethed i paticalarkyrprefarable; sikeclorpahnivsolvens and the
D0et o i y 54 ol ibcedding ehe el A b BAVANALaSAIMIIbAGIS B Y 19 |5
preferably 0 to %gﬁgg ewontmwwﬁammybm@ %s% based on the

mass of thmmnﬁeﬁalbkhdov@mbuérmbéuséme@i 168 betheGRIKIA Pt f thorl hidiado?
range, t er of water

absor bi ng acw?“ f{o%g@{n @c%%@é" %?zﬁfﬁd"ﬁmﬁl{@ﬂ ‘%d%bg’ehere t hat
t he wakler Waiq manéa(w @@@wh@hdbwmpbwéwua@nmmw after heating

from the dﬁ@b&ﬁn 86 of the 28ty PWinitlaAter REM A FrobisiSbul Hu%g.l %C}%é?ng an

f d t t h JE4Q0 b
Co. 1205, e pind thEek Shereh 2 Ao iy ag gt Rydrcsblonided vy,
I a(rjrpdspecmnd:&tZ'anolﬁ@ﬁaimeﬂMN -(2- hﬁdmmbﬂgrl)qimphmaﬂnde rlﬁldﬂfeﬂﬂ@ " .
us a eat ow of the
!tgml;e(ra turle(ﬁjof ﬂ%&lg&tgo%f%%%ﬁkﬁt% ﬁ?a%?ggé;ﬁ%gd% apggp ‘2‘1 the drum
dryer IPhateXaspl P&&fdé%ed’c owide; smmpoimpersulfate; poppssisdn pedswfage,mpdmet hod,
a freeze, sﬂfdyuﬂgpéfehh‘ﬂﬁé and tike hﬁé]Yéﬂ@ﬁnIBiidi@ﬂde%f%xhﬁferﬁé% roxfdad the

i ke. Furt rossh r after dryin an. ge pul veri zed.
When the cr Hﬁ%ﬂ?&en nl?"%ﬂg r@eﬁ‘mﬁﬁ%@c‘ﬁ@r‘gﬁ icle size is
pr ef er abl ydi &)@hpﬁs’% mgpﬁrowmh@arbmﬁter@bﬂ and@be like500 pm and particularly
30. pref er &) Th326ds @%ﬁat&ﬂ]ﬁ&luﬂés&@oﬁ%ﬁmﬁdﬁeof‘é%ﬁﬁc %JB t he

par 1 &l arripin o Fpmingsof e Frdfuctardiintinds pyllinar biswlhec of ikelibp reotel,
MBSS- aver Ayempaium suleﬁte,l amemonium bidutfitehferrit 0RlomdeMoiric Piiléiteraaidl as«:&@»@c pm
andpar ti cylegf bjq Rhé& 1i€5 APk YamBRs ¥ the oxidizer include persulfate of alkaline metal,
ammonium persulfate, hydrogen peroxide, and organic peroxide, and the like.
(iv) As the ofganic 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 H }
the group consisting of alkyl halide, halogenated alkyl phenyl ketone, halogenated
alkyl carbox_ylic acid, and halogenated alkyl carboxylic acid alkyl ester is
used. Examples of the organic halide compound include, -
tetrachloromethane, trichlorobromomethane, trichloroiodomethane,
. 30  dichloro methylphenyl ketone, 1-bromo-1-methylethylcarboxylic acid,
1-bromo-1-methylethylcarboxylic acid alkyl ester having alkyl group
consisting of 1 to 8 carb_on atoms (for example, methyl
1-bromo-1-methylethylcarboxylate, ethyl 1-bromo-1-methylethyl
. carboxylate, octyl 1-bromo-1-methylethyl carboxylate, and lauryl
~ 356 1-bromo-1-methylethyl carboxylate) and the like.
Among them, () azo type initiator, (ii) peroxide type initiator, and (m) _
redox type initiator are preferable. It is more preferable to use both () azo type




When 't he massaverage particle size is. in thrs range t he handl i ng property
.35 (povvder fluidity of water absorbing agent particle, et cl7)Maj't2@®6 bei ng
puI verized : becones further excel I ent .3The mass-average particle size is
cal cul ated as follows. The particle size 33 17 May 2006 distributions of-
the crosslinked polyners are plotted on a |ogarithm probability paper in
whi ch the traverse axis shows particle size and the | ongi t udi hal axis
shows content by mass. The dianeter of particles occupying 50%w th respect
to the. tmtmitopandi(lr)lmgomsledaham@gethehmﬂm(sﬁ redex type ipdratdc| e si ze.

Particle size di gﬁ@& el
havi ng an | nner @%én%?gllgafﬁ(ﬁgﬁgﬁéﬁ epth o?%g%e% opg%tﬁl?%ﬁlﬂ%nh pm

500 pm 3095 MassHgOFe BY et@éeerﬂo te 04 masgyyecand parte etaarsorrr&r $,009,¢
si eve haviory hftes¥pbaestorthertotd) maas of tee viapl mbAgmet (aslamatz)asud (aﬁbend

d o
Tocat ot arpHaaf Glsallind BB, TPt biley, Bedhor BRECUABI dbiliincel
vi br at i ng pelpheregationaitiator tebe yaerdolrsmeﬁeuahle Ogﬁmess%emorenﬁenab 0.4 each.
sieve i s nRasw afdpas@adhil WMYQ@M' r&nl.l.lﬁ'l Weh¥e? lintib 6f @p! es

with respect to the mass of the.initial e IIer he content of
fine parti¥peant of polymenization inffator; l?sll?r‘b?leﬁgg B&?f@%ﬁi) Pé‘?rér ably, '
%he conterﬁ%ﬁgﬂﬂﬁﬂm&s&%mﬂ@a&h&hﬂy@mﬁeﬁﬁﬂyommm 100 pm ]or Iglss i s
[ t
Tas g or oo dhe (ll'o osslit a\tpol b%(ﬁ-l ﬁéﬂ&h&ﬁn@@@a e &igref erably,

t he content : of par e par es sizé 0 of less is 3
mass% or Imﬂn@nmﬂd-respect to the tot al particles. The content of the fine

pgrtlcl estcan bqncmteeagm tl?ﬁwlﬂteiih&iteﬁe » Th1 0to|20
aOVEITEI'lIOI'l ITBSS ICQSIZ 1,S ,0 e V IZII’lg
above- ent L 005 MRSSALELRN ATk, 5 B3y o0 shRseB v

pul veri zi rthem:shpndaadﬂmﬁlto@@m%lzase@omhemms afﬂhecnogslmkedqmlmnag

ﬁf?é??zehw%réét%?’gr%q’gﬁg%nﬁt%‘é‘@%ft%@h“%?‘*étﬁérr &&gessal@ﬁgﬁé e,

particle snozelerﬂuehtmftwrzhsor gmp&peruol%e@r)

particles is nom&ehter@ﬂiaerthrv&awrdoedentﬁm%eﬁn@abyeabeemtml ude
i ndet er mi nat . c

| nd .
L SR D i, PSS LD
pref er abl d)ybamgrae edm@memmymeawmtg Mﬂmptmdudtrburr ous

prOdUQOS 'IGE'FP(RPH%%@%OER&M&BE ?furﬁhﬂ;fyb%l’dl elagfifgisotittl e $0
particles

possi bi | t)é ﬂlrltlhe crosa i nke alling of f: The wat er
content off ndo of the present invention is

preferably 1 toExanpleséf theatrgingimethed adlyde st niéthods 86 examplpaati cul arly
pr gf er abl ¥, &b uSinfAeRet iP bk DP e AR M8 br B0 YW d0eE! & Wity feel ' ng;
- drying method by using the drum dryer that was heated at 100°C to 230°C, a '
b - (heating) reduced drying method, a freeze drymg method and a drymg method |
BRRE umngmﬁ:aredray,andthehke ' .
Furthermore, the crosslmked polymer after drymg can be pulvenzed.
., When the crosslinked polymer is. pulvenzed, mass- average particle size is
. preferably 100 to 800 um more preferably 200 to- 500 pm, and parucularly '
30 . preferably 300 to 400 pm. That i is to say, the upper Limit of the mass- average :
. partide size is preferably 800 ym, more preferably 500 ym, and parucularly |
: 'preferably 400 pm. SJmJlarly, the lower liniit of the mass- average particle size is o
L preferably 100 pm, more preferably 200 pum, and' partlcularly preferably 300 pm.
- ."When the mass-average partmle size is in-this range, the handlmg property '
T .85 (powder ﬂuldlty of water absorbmg agent parucle etc.) after being: pulvenzed
' g becomes further excellent - -
The mass-average parttcle size ]S calculated as follows The parucle size

L_




noi.sture resi stance, etc. when applied to the absorbent articles. That is
to say, 35 the upper limt of the water contents is preferdbMpay2006rass%
nore preferably 10 nmass% and particul 83y preferably 8 mass%. ' _
Simlarly, the lower limt of the water content is preferably 1 mass%
nore preferably 2 mass% and particularly 17 May. 2006 preferably 4 mass%
When 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

i nprove t hdistbrbions of the cressinked polymers til’eeplmﬁleéon(adngmthms)mhabﬂdm y
det er mi ned IthE trave KRS ce
crossl i nki r@gﬁgﬁvmcg;ggwat e%ﬁ%&??] st'e éi%}%?dngﬁr%l H?jﬁu&n%tléjrugcont ent
can be rrea§ PR Ittﬁ At bhEassoy e&@a'g%’a QECHDIE, P GEsh raspect taC f or
30" m nut esthema\llsarmﬂeansdeﬁnddeasnhasuass@/ermﬂmﬁcbfs]mt er content

ment i ongd above. W}l .nwention,
addlltlves nvbe %@d&gﬁe I'n gﬁgﬁ%mt ﬁ%@gg@@% e%%-?%'é% : . :ifter
the pol yne deetem%b‘%m dlepth mandepempﬂmme
add:ctlves 5eomeeomlmtmﬁenusm@;qnnm&1t M%@@mt \(ﬁldleﬁﬁﬁﬁttﬁes{é% i oni ¢
surf-ace ac cationic ctpve agents an

surface acg1 @gﬁggﬂﬁﬁt%ﬁp’r’@ﬁt kﬁ’ t5§ °¥ %P ﬁ qsﬂggflélﬁi%eaagents

15 ant i o e;sievehavingithe krgedtapebmgs. thatds [lmatedgatagertbp ahdavbjected tegent ,
deodor er b’é'q}éﬁf nf’él:ﬂ:ﬂ
Furthelr(? oﬁ%o%lgftgfv\owgirlgu%r f?hrﬂirgi%ge nment |one ma er?%%l&snﬁebe used

Pr ef er abl en@ﬁﬁﬂ’ﬁﬂd&wen%ﬁh gigxe WPWQ@WW@@)&G@ eng

agegts |20nﬁzss%mfd &Mplbgmaf%mp@ctaﬂgtﬁ@ﬁﬁsasﬂh\@nml Bhniphéd ude ether  ~ 7y
car boxyl i ¢ aci t o catban a er -

[ pol yoxyet hyl eneT*(}gé'lnaﬁglg%e g‘?{lt gg&e @’&S"‘H@GF@? aﬁ’?‘?’r@?“%odl um

acet ate, poéIfeormanceys.edy nﬂlelmatan@nfmﬂammmmmedfsodl um

sul f oscci 166 @m @16sdlis 3%59@% (ﬁ&@ﬁm&%ﬁé&%& 1:1%? to 300
carbon atoms mla Fﬁrf/ sul { (i et é’ 0 yrrerl zation
degree =1 P QJM"H tofp Yoilk %P ﬂ%’@l rléoélﬁbpl;‘/ Iszht i on.

degree =1 mﬂss%(b):lessmﬂhmpewmmhehﬁalpﬁmﬂebf ate, - pol yoxyet hyl ene

| t d 't hanal ,ani d
Soai tm sut fat o] fﬁ@ﬁﬁﬁfﬁf‘tﬁe iﬁ%%afﬁ&%%ﬁn B4 Preiilby e TR e, O°
24 car bon When theyg vgegeenm asyavarageparticly sizgis tamed] - al kyl
(et heigp: phosphat’Bhep ménmgtméﬁod@ﬁbmrﬁcuhﬂﬁ%

I ORN

S o e Al LB, DA AR SRl S B
at Io'[ns : Ezgggmuemmeammgmlﬂamgmm:hiwem e3n bé uéed_ acyl at ed am not ?m d
Zgl d sar catgma soﬁ@%&a ﬂé%ep)ﬂfo(?t y a@?%gﬂ;%g%@ ne ‘? ﬁ"ﬂ{eﬁ&s!a}y%; Y
adjusted. .
25 ‘The shape of the cross]mked polymer parncles is not parucularly limited. Cg
S Examples of the shape include mdetermmate crushed shape, scale shape, pearl
" shape and rice grain shape, and the like. Among these shapeﬁ mdetermmate
.crushed shapeis preferable because the shape easnly can be entangied with :
> N fibrous products in an application for a paper dlaper etc, and there is httle S
80 possnbﬂltyofﬂaecrosslmkedpo]ymerparhclesfalhngoﬁ‘l ' . S
"~ 'Thewater content of the water absorbmg agent of the present mventlon s
SR preferably 1to 12 mass%, more preferably 2 to 10 mass%, and parhculaﬂy |
. preferably 4108 mass% from the viewpoint of the work eﬁimency, feelmg and
S moisture resnstanoe etc. when apphed to the absorbent artlcles ‘That is to say, _
< 85 .the upper lirnit of the water contentsis preferably 12 mass%, more  preferably 10
o mass%, and parucularly preferably 8 mass% - Similarly, the lower limit of the
| ,' water content is preferably 1 mass%, more preferably 2 mass% and paruaﬂarly



35. ' N-coconut oil fatty acid acyl-L- triethanolam ne glutamate, N-coconut
oil fatty acid acyl-L-sodiumglutamte, | aur oyl met hyl - p- al &hMug 2906i um
etc.] and others tpol yoxyethyl ene(pol y®dri zati on degree=l to. 100) | aur oyl
et hanol amide 35 17 May 2006 di sodi um sul fosuccinate, etc.], and the |ike.
Furt hernore, exanples of the nonionic surface active agent |ncI ude:

ali phatlc aI cohol (the nunber of carbon atom; 8 to 24) al kyl ene oxide (the

nunber )8)% n4ato to ﬁ{? adduct e Lzatlon deg ee 1 to 100)
[lauryl al® By ené”b%ﬂ Te?é]igérp ofthy | ol eyl
al cohol etmte&‘r@swbm@ag‘mtdﬂdlﬂi@ﬂbtqh@deMyedrdwéagmhesh&karﬁpﬁm@y%hol.

et hyl ene oy @9@%;&5 k ymerization degree= 35), etc.], poI yoxy al kyl ene
(the. nunber%?’c nrat . 2 to 8, polynerization de ee— -to

(0] .
100) . hi gher f at ti}o eae(thwethﬁmamfe@ﬁwmonbtdwennm
[ pol yeﬁhyla@pagﬂmbeaaﬁmﬁﬁﬁa a(Sefasa e dsdial %&ﬁg %1310 dding
e=

pol yet hyl di stegrate poI r|z t|on d %

pol yval ent&%f ‘H&hﬁl&? ﬁ}? BI’EﬁaS ) moqtg{rp@@é{ d
(t he numbeafterghryingprocess bZﬂsiSKlfor:ﬂ)ﬁh)unmsmtc)[symﬂmtoﬂﬁam@Qﬁﬁﬁgﬂr ate,
et hyl eneglm@ﬂiodofwgg&ﬁ%@dtem ,{gdg%v!eaurl c acid (nono/di) ester,

sorbitan palmtl,]gatg1e este sorbitan stearic acid (m)no/dl)
ester, sorbitan /a&e?t é‘i’@ﬂr@eﬂt%Y@tt@nadMCam be - '
(monol8i) aeklbdnn ahy ofﬂxqub;yso&nﬁtk,xd ahd aftertiRegolPherie AN HOHE heOs: 2 tO

8, pol y ey, gfﬁg) pol yval ent (the nunber-of valences: 2
to 10 or nore cgﬁ ngeée%ﬁ ty -acid (the nunber of carbon atons: 8 to

24) est.er” [ pol y Ojamtweagelmﬁs(dmgnwulrfh):eaommmthaurl c acid
bal Mt 11 5%“‘“““%%%%?@ RSl i 5‘?%%%%9 AT (20 co-

[ y | =
15) sor bi F&ﬁég?g R SE? é ﬁéﬁgl @ﬁ@ tepol ynerization

degr eds 1(aptlsmdlant aﬂtm’vmlet absarbér, (ammlmhtg dge] ﬂdvonﬁ@ ldolbBAS and

EBS: );rrrm\;: ?Fi.b a egree:teégg"a!n[ ear| C aC| &)e(ugg gg%’ﬁ%“g‘t‘ﬂ’% %‘Qiﬁhz: gﬂg

(polymerlf gARRniIne fldi ) ester, - 25 sorbitan,

pol yoxyet hyl ene Piafetable exain f)leﬁﬁfﬂ%lﬁﬁce%vgh éﬂﬁdﬁgb%@m%ngl ucosi de,
etc.] fat [ilg,?[?%l d al kanol am de [1=1 type coconut oil fatty aci i et hanol

am de e lauric acid diethanol amde, etc.], polyoxy alkylene (the

nunbe?0 of carbEﬂamf eamomcqmﬁammctmaagmtlﬂdgdeeﬂm&daﬁboﬁ@ﬁbaaﬂkw

(the nunbphvigk merbarm R f y&%@ﬁ{ylene lynl*;l tion,
ERE A R B
degr ee =1deégredSDjo Hl(ﬁhmﬁll ﬂmmgﬂfﬁu@ﬁﬁ@@uﬂt (éﬁhﬁ%el?

ctner oL e S eMABED 80 RCUBRR SIS vk, ”Etcei o
pol yd?,fimg lymenzatlo egree =1 to 100) sodium lauryl sulfate, polyoxyethylene
. . (polymenzauon degree =1 to 100) tuethanolamme lauryl sulfate, polyoxyethylene |
R (polymenzatlon degree =1 to 100) coconut oil fatty acid monoethanol amide
= sodium sulfate] alkyl (or alkyl pheriyl) sulfonic acid, salt havmg 8 to 24, carbon
R atoms [sodium dodecylbenzene sulfonate, etc.], alkyl (ether) phosphate ester salt
- 380. havmg 8 to 300 carbon atoms [lauryl sodium phosphate, polyoxyethylene _
O (polymenzauon degree =1.to 100) lauryl ether sodium phosphate, etc], fatty acid
- salt having 8 to 24 carbon atoms [sodium laurate, triethanolamine laurate, etel,
- acylated amino acid salt [cooonut oil fatty acid. methyl taurine sodium, coconut oil
~ fatty acid sarcosine sodlum coconut oil fatty acid saocosine tnethanolamme S
85 N-coconut oil fatty acid acyl- L- meﬂlanolamme giutamate N-coconut oil fatty acid
o acyl L-sodium giutamate lauroylmethyl-B-alanine sodiwm, etc.] and others '
g {polyoxyethylene (polymenzauon degree=1 to 100) lauroyl ethanol am1de o




si | oxane pol yoxyet hyl ene adduct ~and pol yoxy et hyl éne- pol yoxypr opyl ene bl.ock
.35: pol ymer (wei ght-average nol ecul ar weight-- 150 to 10000)Map2@Pa h | i ke.

Note here that in thée above, . (nmonod&@li ) ester" neans "...nonoestee or.
...d este:e!l. Furthernore, exanples of the cationic surface actlve agent

i ndude=. 36. 17 May 2006 quarternary ammoni umsalt [stearyl

tri et hyl ammoni um chl ori-de, bi phenyl ~trim ethyl ammoni um-chl ori de,

di st earyl d|nethylannonlun1chlﬁr|de ethyl . sulfuric acid lanolin fatty

acid am nodlﬁ‘i“bay}%’%]ﬁ%ﬁpc@ll anﬁmﬁ thedikest c] and amne salt [diethyl .
am noet hyl st earyhrtheisiere, @)@zirﬁbl@s ofiHeAriiibnid BiriBcd @R a"geﬁhﬁﬂudée

arphol vt | B ok nSither OF bt a1 o B By P S P aco
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met hyl - N- h oxrp | m. da gl&l%fl %e(tﬁglk&‘ L%léiﬁfkgﬁob%whny%ﬂ% y_ -

bet ai ne,

hyd][ oxypr dpylymﬂmnmégﬁwa@sé,tm] pﬁly@xir almuw(th@ndnﬂoyefef@nfbdsni)hmd o

surface . o actiV opr.ofi;onat e an e

i ke. Exarrpﬁ’é P°FY£ 9’?‘ OﬁL)][ %&M£FUW%&EQX%F@%‘&%%P$%{’# c@%b%nuch as

Zag Cy%ndmmséjgﬁ%efol nplyd?%mmnmna%ﬁgﬁymmpmmigr nonaemOI e
e e 1
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exanpl e, bﬁnaﬂohmwmsww@ewdéglyeéﬁnembhmmlenbylgh@mw and the )

| ik 3 dered phenol ty
alnt IGOXI daliii SUCH as " t%@?agﬁgé yco %ﬁﬂﬁdﬁgr& phens ype
5- net hyl - mee )tanﬁ g@r@gﬁamolgp gcid (mono/dl)

[ 3t ( 315 Flegterm&uigaﬂc&bﬁﬁﬂm ﬁﬁ&iﬁl&l}) eﬂieﬁ @t@]" Bbl?ybxyalkylene (the number of _
oct adee i <1 - [Q en ona :

S 1 - bR Floteh B TR ARrES 1 O TBUrafnt{fhe numbieof y e

-25. ant Malemmﬁ mul&oranom) bleolyol lngherefattyramt ¢ nambeeof Girbéhgtoms: 8

am nonet h i ol et
absor ber i ncI u F:hg(%e zg?r%glgzo %J_Eﬁgrg [ avil g%u{&ta%ﬂér ber such
as 2- (5- mgﬂ‘?? 0)sorb1tanp

' 5-di 20- bukid G&rod&ﬁé&éﬁ{ pbﬁﬂﬂ&hﬁ@ﬁé Qidlﬁﬂéﬁiéﬁlorﬁ&bgree— 15) sorbitan stearic -

5 G c. gt .ﬂg@h‘iﬂa’(‘ﬁiﬁ%% ROBSRE et fe’ et Bttt BBttt o
absorber ag di) ester, polyrpxrethnlend (p ngm@azammzdew@ $9)asric peilexyl ) oxy] -
I henol , e(l‘ﬁono/dl) ester, polyoxyethylene (polymerization degree=50): stearic acid (mono/di)
"~ ester, polyoxyethylene (polymerization-degree= 18) dleic acid (mono/di) ester, )
25 -sorbitan, polyoxyethylene (polymerization degree= 50) dioleic acid methyl i " )
T glucosxde etc.] fatty acid alkanol amide [1:1 type coconut il fatty acid dlethanol :
~ amide, 11 type lauric acid d1ethanoI amide, etc. ], polyoxy alkylene (the number of -
~ " " carbon atoms: 2o 8, palymerization degree =1 to 100) alkyl (the number of carbon -
o “atoms: 1'to 22) phenyl ether (polyoxyethylene (polymenzauon degree ‘20) nonyl
.80 phenyl ether etc.), polyoxy alkylene (the number of carbon atoms:2 to 8, _
L polymenzauon degree =1 to 100) alkyl (the number of carbon atoms: 8 fo 24) _
_ aminoether, alkyl (the number of carbon atorns: 8 to 24) dialkyl (the number of
~ carbon atoms: 1 to 6) amine ox1de (lauryl dJmethylamme oxide, etx:.] polydimethyl .
Lo  siloxane polyoxyethylene adduct and polyoxy ethylene-polyoxypropylene block -
" 35" polymer (weight-average molecular weight= 150 to 10000), and th like. Note -
s here that in the above, “...(mono/di) ester™ means “.. ..monoester” or “...diester”. -
' Furthermore examples of the cahomc sm:face actlve agent mdude




benzophenone type ultraviol et absorber such as . . _
2- hydr oxy-4-n-octyl oxybenzophenone, and he Ilke oxal i ¢ acldMami20D6le type

35 ultraviol et absorber such as 2-et hox;3 ‘-ethyl oxalic acid bisanilide,
and the i ke. Exanples of coloring agent include, for exanple, an
i norgani c pignent such as titaniumoxide, ferrite, etc.;. an organic

pi.gnent such as azol ake type, 37 17 May 2006 benzi m dazol one type,
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wdust , t Ieliﬁil
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acet at e, ehga‘}l lé% Hppbelyticisystace aefiveamens ﬁtty:nmdym;dqimpyl pul p.
[ kraft pulq)meﬂmsddmnnaedmmﬁcbbéigmw Ldindth: @é@dh by Aspl und

i trats pol BN Wl&g&ﬁﬁ“&h@’é’it‘ﬁﬁw AL Dot el pulp (160

exanpl@, éﬁ@ﬂ’ﬁ ulo b9t%lil@ tawrog} amﬂieethyliiyda}omﬂwllcai‘bo&&nmnﬁrbewﬁ@ of .pul p,

and recycl ggdmgp S |y bro or .crushed

wast epaper., ,.et ¢ ébﬁgéﬂh\%;%dﬁ estg(]:h aa{?:}«f/ © léogﬁ@ s"rlﬁffg addi ng
afrount di praye Wa@mmonmsefg audeﬂlehkvxever the based on
t he mass .of theEmhmlesatbfsmrdyepﬁcsﬂﬁRﬂb;foi Eeée?v )ﬂl(?y% to 20
mass% fugi&g’eg ?1]0 l‘g O/il?l art [} cuI a erably
10- 4 at. I's ad 0 ﬁﬁéﬁrﬁ%@{mt is

pr ef eiébl §‘q§g§;‘§§1§w éﬂl‘gglmmty a0d the kike. and partlcul arly - .
preferably 5 naEstmpRififantiidelii@udd, %@éxamgf]btbdtgg gﬁ%@%ﬁiga@%sms%

further pﬁﬁgerably 10-5 mass% and particul a % In.
this range, "antim crobialactivity etc. can be provided vmthout | owering 't he

5 absor bi ng perEE&mhse)f@htbheteml egerﬁhﬂdﬁ&éﬁbr@%le B’é}&am@imabsor bi ng
agent of éﬁ]gﬂaégﬂgr&ldrﬁgﬂamé rHéIdiljl%r excel lent in the bal ance

ana W Sﬂiﬂ m@&sﬁsﬁg"@aﬂmm@°;§%m%1m;mh:23&péﬁiﬁiB?né“ |
agent . of antieddaeisnich astrethyl@teglycoBa 8 €sHt-batyl Bn@
e R TGS Ll ool e B
the - octa ecyl -(3,5-di-t-butyl-4- hydroxyphenyl propionate, 3,
EER 5-di-t- butyl-4-hydroxybenzyl phosphonate-diethyl ester, etc.; amine type
<25 antioxidant such as n-butyl amine, triethyl amine, d1ethy1 ammomethyb
- methacrylate etc., and the like. - . :
. Examples of ultraviolet absorber mclude for example benzotuazole type _
;- ultravmlet absorber such as 2-(5 ‘methyl-2-hydroxyphenyl) benzotnazole 2-3,"
L 5-di-t-butyl-2—hydroxyphenyl) benzotriazole,
. 80 -2-(38,5-di-t-butyl-2- hydroxyphenyl) 5- chloro- ‘benzotriazole, 2- (3
. F di-t-amyl-2 ‘hydroxyphenyl) | benzotriazole; triazine type ulh'avmlet absorber
SRR such as 2-(4, 6- diphenyl-1, 3, 5-triazine-2-y))-5- [Chexyl) oxy]-pheno], etc;
benzophenone type ultraviolet absorber such as -
- -2-hydroxy-4- n-octyloxybenzophenone and thie like; oxa]:c acul amhde type
= .35  ultraviolet absorber such as 2-ethoxy-2-ethyl oxalic acid bisanilide, and the hke
S Examples of coloring agent include, for example an inorganic plgment
~ such as titanium oxlde femte etc.; an orgamc plgment such as azolake type '




absor ber includes; applying water absorbl ng agent and- fi brous materl al .
Exanpl es of the method include (1) 'a nethod of dispersing PaMay@Des of the
35 wat er-absorbing .agent to between | ayds of fibrous nmaterials nade of
pul p, etc. disposed in a |layered structure; (2) a net hod of mixi ng a

fibrous material including pulp, thermal nelting fibers, etc. and
particles of the water. absorbing 38. 17 May 2006 agent; and (3) a nethod .
for sandw ghin wat er ab i ng agent particles if -necessary,. together
with the fﬁtﬁ”&ﬂ@l PP&YD%yﬁﬁwgo%’ranm@ma@fér dys suelp b vigrogag dyper

non-woven farhhnesypeaad: talnd thelike. Fi brous material s, which have been

conventional ly u Qrbent 5 arti gl for .ex ous finds
of fluff pulp, S?“?on pu?Pﬁa‘é%g%geélt&(éﬁa gs?ﬁfgx m%&eﬁ@lreﬁ syghs

fi br ous, matasrmusk, a(ln@euLo:rpeaaea oily ete,; sjmﬂmﬁcmeﬁunmauohea)smemhol,aiwan he
pr oduct 5on y¥eed ﬂ)?ﬁbﬁ@ﬂe lﬂ’df%etﬁe%ﬁl%ﬁ @' pul p, .

chem t her no- mech I C pl# eachi ng nethod, etc. are not
particularly Iim i%["]’é"dn &@‘W@méi!@?pfoém ple, pedite, ﬂlh@eﬂamlsold,ncl ude,
in 10 addi taydedéxtrinhetcabove- menti oned organic fibrous material, if

can be used S zémbtoge e s LRSS S o e *°

er _
cotton pul &@tb@yrsamimt; Smal“betic)lamdotherspgi'ambeat n fiber
(for ex@npluo w&eﬁﬂ ! ewhsaﬂ?ﬁ ester
fiber (for Ll @%% gﬁnmoggeéw] alate (b ef%g% se%?@{
pol yol eflnagbxﬁagg P %}hﬁﬁ"é’dm yestergacay 198?) rplp Jxafypnidp, |tr|Ie |
fiber;, andmedhani drﬂmﬂpﬁamdldghgmuiﬂhﬁﬂpby llind)pﬁié&;snﬁfc orial-are

?btglﬁ?ﬂ;?‘?{&o %&g’?‘]ﬁ) raﬁlgﬁj%lm swt Rl l5‘8*"‘|'he

not partlcgh@,hicm W&,

and the fi ne ess

shape i s n§tc p%‘PIPJr Wﬁl’ﬂrﬁg{ |®m@xam Q,nte!;baalwﬂbbm]mmmape

Exanp| B_otrished shateiabéf japer hidlof} Mﬂ@ﬂ‘a amaeeépeppsltphth%ss gplit
n

yarn, stap fil nt, and t The addi n e water
absorbi ng agen?m?ﬁ{r;ﬁ e§é:ﬁ‘fs}i\ Bﬁpe ﬂanstE% € 0 the absorber can"
be altered depend¥hen dduevdsrardsadded,stheaddﬁlgta]ﬂomﬂﬂlﬂbfs(ﬂdp%hﬂmgt ar get ed
absor bing agéh Faue éﬁ%@ [ Ui mass%
furthernor 6640@551 %SS/Q he b%ﬂrﬁlt&ll cu ?Io{/ltﬁe er agﬁs‘)éﬁrat%ab $rass%
based-on t &1t %@%PI@QQ‘#}% Gﬁ%ﬁsré mpmﬁ@ablybl(b'ﬁm HhterialL: -
When  t20e anmiss¥%; mdpmﬁdﬂalymmwm‘aasshms@% pqua@ism NG, thle Jpper 0Pt ai ned

o ot ’%ﬁ'&pr et G308 Bhab AE I pRIETIE 0D malos Bk araah I Eant: |
absor bs - abaad qulaply preferably § maisd%s uSmiarywhalqwerlimit is preferdblypos. et c.
as. wel | aSm\A@é%rfl&klfe? PR&feFAHAY S mads¥sl Sl IR Hrefeliily To9 Y ass%. -
-+ . In this range, antimicrobial activity etc. can be prov1ded wrthout lowermg the .
\. .-'25‘ 5 absorbmg pexformance of the water absorbing agent. I : : !
R . Thewaterabsorbmgagentofthepresentmvenhon:ss:gmﬁcantly : N o
R exce]lent in the balance in the waterretention amount (x1), absorption amount
L under loadmg x2) and water permeation speed under loadmg (Y) ‘When the
SR - water absorbmg agent of the present mventron is apphed to various kmds of
.-30 absorbers absorbmg artldes exce]lent in the absorbmg performanoe can be '
I obtamed. : : -
o For example a method for applymg the water absorbmg agent bo the
o absorber includes, applymg water absorbing agent and fibrous material. .
R '_'.Examples of the method include: (1) a method of dlspersmg particles of the .
.- . 35 water-absorbing-agent to between layers of fibrous materials made of pulp, efc
’ - disposed in a layered structure; (2) a method of mixing a ﬁbrous material :
mcludmg pulp thermal meltmg fibers, etc. and parhclee of the water absorbmg




water, etc), when the water. absorbing agent is applied to hygienic
products such as. di sposabl e di apers, sanltary napki n, etc.,hehy3a0§y

excel'l ent absorbing 35 - performance bud8al so an excellent property in
preventing absorbed liquid from returning easily under pressure can. be
observed.. Therefore, by using the water absorbing agent of the present
invention |t 39. 17 May 2006 is possible to manufacture absorbent articles

exerting h abs n rforna ce states easily. That info say,
oven in t g e&eél%g Aatetho “ﬂﬂmas[tﬁel@ erahsorhing ag%etxemahaéé
| oadi ng, fnyceﬁaaymbgethehwum thedfibesussinhseritd\by o driraeredoster abs@pabsor pt i on. |
anount an%a&@ﬁoggﬁﬁfv&fyeﬁ'}‘aﬁﬁ egﬂ&qﬁ é deteriorated. Asa result, the

stch as lea

probl ens e hardly occur_As an.absor bent _
article, an absdfibeeus ﬁrtﬂ]% bave beemcarysptipeally usad fgupbisqzbemteat i on
sheetlsanchrﬁalesl(for ; wtaﬁofa@mﬁdseeﬁhﬂlpmpr&teﬁ > -etdPaR uRdchsd abl e
exanpl e is_an absor.be icle c antic S

hygi eni ¢ 3PP O/ giml]ﬁ l]llfgﬁb @ﬁﬁ%lsgxg'aﬁgl tﬁ'@"dﬁ'&’ﬁé gave%%(ia{g@ﬁg%am e
di'apers fcamdﬂ:elpi'oéuchonmp xnmabpu];),‘smmdadmmdpelm) napkin (sanitary
napkin, a s ardigler pads

for surgi caF 0 eratlons c pet s eets %ﬁl@ﬁgmg%g%r tl‘%ﬁ sheet),
and the | pagticu eﬁlwlgﬁléwi’l@’ rialsgp, sllar e ror e -
sui t appe.. aﬂ&ﬁaﬁ td‘(%@fo@e—ni’éﬁtlbﬁedb ﬁbﬁm@l ejés@e?l £syHitheRE S

h th | d the | thod of
505 or bt FRAGE ngp EVBST iR e? 5%5%0%#2 Hﬁiﬂeﬁ%?e%ﬁsrs'“%‘lﬁacg o
dryness vaheuabtb;e &Bnﬁoneol })Ulmermtt(ﬂmdpdeiyneExampladsdthqsﬁﬁlﬂmet hod was
measur ed HBel’:llﬁ:lud@Bol &Eﬁﬁ‘ﬂb@ﬂ@féﬁﬁbleepdly ﬂi%léﬁ%ﬂaej? _l?]ﬁ;;llaget b yness

he S 60 BEPRep Abe foc bt baiemg eeephdu it st o ape?r(?Le

di spos&bl poljiolafierpdlgestheemjagestié fiber, pblyantide filiet, polgatiyloniirile fibor,c@der i ng _
di‘sposabl ?hﬁ er and allowed to stand still for 60 mnutes) for setting 0%

.dryness value.” Then,. the detector of the SDMVE tester-is pl aced on adry . -
di sposabl e di ap&hq@g@mmdm@eémrn@w@r@mwamc@@y or 2

a1 e e o Aot
magnesi untsg’z#%]ﬂaljé’ ﬂg) é’e ﬁ)aﬁsa@s]ﬁ)%&asum chl oride;: and 99. 409 r'r(:)ass% of
dei or2Ged wat er )Fhemhapeasmﬁparu&u]aﬂyﬂhnttedaslmtg&lsht has afibrdusslapedi anet er:
70 mMm o Uk%nﬂﬂééﬁft% shgﬂe BFthe fiber include web, thm cylmdex; cut split yarn, staple
filament, and the like.
, The adding amount of the water absorbmg agent of the present invention
with respect to the absorber can be altered depending upon the kinds or size of the
25  absorbers, targeted absorbmg performance. However, the amount is preferably
301095 mass%, furthermore 40 to 94 mass%, and partlcularly preferably 50 t0 95 .
. mass% based on the total mass of the water absorbing agent and fibrous matena]_
. When the amiount is in tlns range, the absorbing performance of the obtamed '
. 'absorbers can be apttobe more excellent. o :
.30 Since the water absorbing agent of the present mventlon can prov1de a o
o dry feeling even ifit absorbs absorbed hquld (body fluid such as sweat, urine, and
' -blood, etc. as well as water such as seawater underground water, and muddy
water, etc), wher the water. absorbmg agentis apphed to hyglemc products such
- as dlsposable dlapers sanitary napkin, etc., not only excellent absorbmg o
- 35 - peﬁ‘ormance but also an excellent property in prevenimg absorbed hquld from B
returning easnly under pressure can be ohserved. : - o
Therefore by usmg the water absorbmg agent of the present mventlon 1t




| ength' - 50 nm and-weight- 300 g) is set in the center of adisposable- .
diaper to be nmeasured and 80 ml of artificial urine is pour/ddayRadedi ately
after pouring, the netallic ring was r@goved and the SDMVE detector is set
in contact with the disposable diaper in the center of the disposable -

di aper-and neasurenent is 35 ..started. 5 mnutes after the nmeasurenment is
started, the neasurenent value ii defined as a surface dryness val ue
by-the SDVE. . Note here that the water absorbing agent. of the present

i nvent i on ispossible tomamfpcme@ba@émt arfidesomeytifg highhahsoskingipesfpphined | on
for the ab&v&y’@ﬁt&c&gﬂ hygi enic products but also for the purpose of
vari.ous appli catpons. such as a.pet ur|n absorbln gent a urine gelllng
agent for portab'tga‘iléltPé?xegeré the albsozby A astage a.
drip absorimdey lagding, fop example, wiekré asﬁerﬁt@@évdn oflicd &bﬁﬁ theRbesipton a

di bl || t f tt t tent i |
Tt ors 9 ?%’?‘8‘%&5‘%@%@986&?&9 b o8 oteiralRh, Aaaer s, s Brapams " "
seal i ng agdich asd the ldeedrardlypeacinti ci al snow, etc. Here| nafter, the

&f)esenttlnventlOﬂ?%|abs&%eﬁﬁﬁﬂ<%€%ﬁéﬂ%o%h%£ﬁ&ém%ﬁ&n L & %i‘nel:ggsgpdl
aratli e e resen | |
| i g1pt ed tﬁé%%@%‘é‘?’h&?%’raﬁ(h%P%Wb&??’@ggﬁhﬁﬁpﬁ%ﬁmﬂ%&\ﬁ@e nass 0/3/
unl ess ot tmeﬁerablemampﬂemchnmwmrauﬂeasdhmmmﬂetentlon amount (xI), .

RGBSR eiBsen 1 o

b t oL
?gag_i Egr? H)npgr 1g1e§§flﬁi$ B tlon ﬁ@ é!f&u”"'
measur ed t@-‘sp 8% dlﬁp@!ﬁf@l:ﬂd\lﬁ»l%) ngplampl e 1> .77
t f deshi t |(ilﬁ)0
&arl\l Srrgth ene g ag{m ?r%%%lﬁ@ art eLf del ?gipllgm teagfg a@%l parts)
of dichl at; ap
foi HRG oL B dth

reaction Zhnong\ﬂmsaélygmnbp uctsndlsp dmpem meanmlaﬁab&(: whi | e.

o ke’ @Wd. 2t ve%m‘*ﬁéi‘gg f‘**ﬁ’eP% i Pﬂ;ﬂé’ba%ﬂg (EERhERIS ,o° °°
aqueous s &ﬁg path QfﬁO%gwatﬁamm sol ution
of - ascorblp:refaeahiy55mbﬂn8rmetmom‘sxﬁ%b1@queous sol ution of .

2,2 -azob dded and 25 d f
hit ZF?ZI%‘SE%‘%‘?%WQ’?%%%W%%@ “’Séfyrarer "(AD) vas obtai o

after the pol y a'a]:ueelw MBpm.mme(bmthka 80 f'2C for
aboutz@ mw’vﬁng mdﬁyéjbfggh e& n internal
m xer andi hen ° I n hr % pe r|er un er the
condi tion %‘W‘&W@%ﬁ%ﬁ’éﬁﬁ?@“‘iﬁ’g Yf@?l and a wind speed of 2.0. nfsec

so as to obtai nThe @tecttﬁl(ﬂﬂthBSDME tester is placed on a sufficiently wetted
. disposable diaper (the disposable diaper had been soaked sufficiently in artificial |
S urine (0.03 mass% of calcium chloride, 0.08 mass% of magnesium sulphate, 0 8-
25 mass% of sodium chloride, and 99.09 mass% of deionized water) in an amount of {1
' ‘covering dlsposable dlaper 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 dlsposable dlaper (dlsposable dlaper was heated and dried at 8°C for 2 hours) for
7. - setting 100% dryness. Thus, the adjustment of the SDME tester is carried out,
" 80 | Next,ametallic ring (nner diameter: 70 rm, outer diameter: 80 mm,
e length 50 mm, and-weight: 300 g) is set in the center ofa dlsposable diaper tobe
" measured and 80 ml ofarhﬁmal urmelspoured. Immediately afterpourmg, the ”
' meta]hc ring Was removed and the SDME detector is set in contact Wlth the -
S dlsposable diaper in the center of the dlsposahle d1aper and measurement is
35 -started. ‘5 minutes after the measurement is started, the measurement value i is
' defined as a surface dryness value by thé SDME.
L. N ote here that the water absorbmg agent of the present mventlon is ~



Thi's dry pol yner was pul verized by using.a.comerc Tally available juicer
..mxer, and the particle size was adjusted to 30 to 60-nesh7pdayt 2@Ice si ze
by using sieves - with 590 pm and 250. prﬁorresh openi ngs, 100 parts of which
were stirred at high speed (by using M gh-speed stirring turbulizei"
(product of Hosokawa 35. M cron Co): nunber of revolution; 2000 rpm while
addi ng by spraying 2 parts of . 10% water/methanol m xing solution of

t hyl f t th | = 70 /
30) ytﬁnﬁeg%@&gﬁ%’ B d‘I‘ vis® RE SR ER8 A5F i o SO PRI 2006 140c
for 30 mi npxask fox ¢nkmeyfvm0¢manph¢gtlomlshcﬂdmaebyt arinat er
absor bing. ﬁ%ﬁ!bm@dgeﬁ/ﬁsa%@ g Ben PRk b i‘qul:mﬁé"e

standard devi gt.d on 0 o) n are sorptl
spect r opho?%ﬁ?gtf oK VerR %éﬁ%&l’?@ nggﬁgegl tfprmeq ‘ﬁée tamipgt er N
absor bifing ngmauam@osamapmetmmmgenm@agéﬂtﬁrbat@ﬁeg Paata of acrylic

ater, 1?%&6%@1paﬁé“ﬂo?”§f£#oro§@%?€%ﬁa"hﬁf O FAARES SoTREE nf um wor o

pl aced in %&Pﬂs"g@b%ﬁl artifinial snow atc;ntents were 10 mai nt ai ned
at 3C while stl rHeﬂQn xegenﬁmeiuaﬁlw%ab&ﬂmu&ﬁ @;ihf %8
contents s solved .oxy content 1 ppmor. [ess 3
parts of 1 Rﬂ’fa Yem %g‘éw Wﬁ&i‘f@@ﬂ@@%_
aqueod® smmpmmmacwﬂp&mmm%mw&%&ﬁw on of
2,2' - azobigged g loride were added and 15 mixed for

|n|t|ar|2|ngth oymerlzalon ydrogel pol yper was obt ai ned after the
pol yrmeri zati on :{[}I fehere Sﬁﬁtérmﬁ%@o‘ﬂ%%z&im absprpton amopmits -

hydr ogel pnideﬂmdmg(ﬂ)dﬁpﬁd panfleitipsiadbdivindep 1dadues (), pt@s by -adding.

109.1 part oI utlon f; sodi_ um hydr oxi. 0 as to obtaln a

hydr o eI %b 6\@%8‘%%%8 %W‘?ﬁ% ﬁlé alized. '20.

This | Vemmsdmth)»d,\msp@nwely in-a through-flow band type drier

under the Bs of ‘a tenperature of 140C and a wi nd speed of 2.0
pleq

m sec. The obt ed dr ol ymer ~was Lver sing a commerci al |

avZ?I abl ejbzﬁferair%n%lmfs%ﬁy?ﬂﬁﬂﬁ’éy ﬂ%@c?iu vipféw\ﬁgl Y §ﬁ’alX‘Pu I glﬁd)@QSQfo I60 rrgsh o
articl hipastydamide)208 pades afideivniled Yohate a0 © 100 -
ot s of \mﬂﬁﬂ‘y . Gtih ﬁﬂfmjw ﬁ%%r% Pl usi ‘”@f&ﬂ?ﬁ |
stlrrlng tur |zer”” Sg) e o g%ﬁ?‘gﬁ‘gc re?/ol ution, -
2000 £ 099"@@&’9&1@3111 a3 ot e dwetiengn| i xi ng
sol utlon of et h)ﬁftﬁi&nﬁb&ﬁ@h éit%g(ﬁﬂ}fdﬂfé&ﬂtents%%@%&n{ﬂf@tﬂ eAissHRieAr / |

For 30 m RS coBlans ChmiE oF ISR O Sprer it B AVt PRoRALhoEosen . 30, one
par t of REEBIM &0ns 0. 2%BQueousisulation pf Shoerhic acd, dad 018 paes 6f2%30% -
- aqueous solution of 2,2"-azobisamidinopropane dihydrochloride were added and
' ,2'5'- * mixed for initializing the polymerization. Ahydrogel polymer (A-1) was obtamed
L aﬁ:er the polymenzatlon was camed out at the temperature of 80 +2°C for about 5 :
" hours.. ' ' |

)

.- 'This hydrogel polymer (A- 1) was chopped by an mtemal mixer and then o
o diedina through'ﬂow band type drier undes-the oondluons ofa temperature of E

. 30 ,135°Candawmdspeedof20m!secsoastoobtamadrypolymer. ' -

Lo This dry polymer was pulverized by usmg acommercially avaJlable Juleer L

: .:mlxer and the parucle size was adjusted to 30 to 60-mesh parucle size by using
- -~ sieves with 590 pm and 250 pum mesh opemngs, -100 parts of which were stirred at
SR hlgh speed (by u using “High-speed stirring turbulizer” (product of Hosokawa =~
35 . Micron Co.): number of revolution; 2000 rpm) Wh]le adding by spraying 2 parts of
. 10% waterlmethanol mixing solution of ethylene glycol d]giyadyl ether (mass ratm T -
o of water / methanol 70 /30) to be mlxed. The mlxture was a]lowed to stand at -



aqueous .di spersion solution, pH 3.5, average particle ,dianeter 25 nm
specific surface area=120 n2/g, solid contents= 30% that li7sMay 2®0d oi dal
aqueous solution of spherical silicon dtide was added, and.thereby the
wat er. absorbing agent (2) was obtained. 35 . The particle.size
di-stribution, the standard devi ati on of the absorbance by infrared
absorption spectrophotonetry and evaluation results with respect to the:
wat er absorbin ggnt (2) grbe shown 'in Table 1. 42 17 May 2006 <Exanple 3>

77 parts ol4® oglipked by she heatpng,andctherehy. atwptent s of
pent aer yt hgbgo%mgrdg@htﬂ)v@shﬁ,m@& 293. parts of deionized water were

placed in a gl 5 reacti on nd, th tents re tal ed at

3C while stirri %SB ﬁ%l(f]r? aﬁtﬂg‘ﬂﬁ ’|tﬁte B*%ﬂiffﬁfﬁgin @?ﬁnﬁlﬁ%’r ntents

so as to. rmimre&abmmmnwpwumgmehymdmammmmsmmmmmmthe of 1%

aqueousg S%Htér‘?%s ‘ﬁé‘ ) R ’w%‘%n’ﬁ’ab@ arts of 0.2% aqueous solution
Ci an 8

of ascorblc parts o 2% aqueous sol ution of
2,2t-azobis Pl?o?ﬁopane di hydrochl ori de were added and : 10 m xed for

initializing theemwmrdfaatyh@raadlbﬂsmmwﬁn&hﬂ@%b@sﬂ lﬁﬁn&élt24iit a

B Sl ffaciogted B R 0BT R4 o Bl SR AR, o e

dried in authewiuyhwere th 2 gleess geaction enutainethand thredionitents were a
tenpermtur,ﬁaﬂ{talnjeaa}:gﬁ@vmgesfmﬂﬂ%daﬁpﬁggnf 2.0 msec. .This obtained dry
product. was pul yeriz a G Ci ald% avai | abl e UI cer Xe nd the
particle site \A@(gﬁ%}'ﬁﬁd@@wg@g%% spptgats s0asdo Yady si eves
wtﬂ 590 W%Nwmmnlmwvﬁmumﬁolﬁmmwhm nsti r26ed at ™
i spee rr jzer. r 0 ‘
fosokave. MeEPAEEBatls 300 P Gludhissbhlthn!dfy8isb i@%@d’é’géwéz

sprayi ng mwgoleﬁoqowmwbmﬂmmmmd@ Hdﬁwe@dﬂyd@nd gl ycol
fll gl ]qusdélmﬁeh%rmﬁ HSSing dhd ﬁol?fnemhﬁén/ AByhael pal P {;Zfér/wa%%}])c&%ieg%%wﬁba
wo- f I ui m X was heated to be
crossl i nké‘i}xﬁfﬂyi‘g@g"f ‘é(fgﬁtb‘?fﬂ{’ t‘“"’l‘—‘%ﬂpﬁ"e‘?‘@g’é 31“'3(*0 Exanple 2, 1
part of (B1) m@hdhgdrogehmlywmchopp&(bandkﬁeadddsnrdmmgemgkm@&)y was
obt ai ned. g gowiq ;gr oE30% Athueblus BA1btiBH of {d¥un ﬁﬂﬂﬁagsﬂsmatglongf the.

absorbanc absorp |on spectrop ot onetry and eval ua results
Wit h resp group)wagrewrdliged; n Tabl e 1.

<Exaxpgl e 4> 30 'ﬂﬁs Ey&wgelspairm@ﬁ (Mzb addiied i 2AhRGGGIS 6w baRdltpse wieE i t Ol
triall yI & r31%1: the condmons of a temperature of 140°C.and a wind speed of 2.0 m/sec.
The obtamed dry polymer was pulverized by using a commerc:a]ly
avallahle Juwer mixer and the particle size was adjusted to 30 to 60-mesh particle .
 sSize by using sieves with 590 pm and 250 pm mesh openings, 100 parts of which
. 725 were stirred at high speed (by using ‘High-speed stirring turbulizer” (roductof ¢ 7
R Hosokawa Micron Co.): number of revolution; 2000 rpm) wh11e adding by spraying
c 2 parts of 10% water/fmethanol mixing solutlon of ethylene giyool dlgflyadyl ether
S '(mass ratio of water / methanol = 70/30) to bemixed. The mixture was aﬂowed |
.- te stand at 140°C for 30 minutes tobe crosshnked by the heatlng Furthermore
. -30 . onepart of “KLEBOSOL 30CAL25” (B1) produced by Clariant Japan Corp. (30%
R . .aqueous dxspersmn solution, pH=3.5, average parhde diameter=25 nm; specific
' - surface area—120 ‘m?g, solid contents= 30%) thatisa co]lo1da1 aqueous, SOlllthll of
" " spherical s:hoon oxide was added, and thereby the water absorbmg agent (2) was
. obtained. =
- 35 - o -The particle size dlstnbuuon the standard dev:auon of the absorbance by
L mfrared absorption spectrophotometry and evaluauon results with respect to the |
e water absorbmg agent (2) are shown in Table 1 |




parts of dei oni zed water and 0:001 parts of diehl orotns(bi phenyl phosphi ne)
rut henium were placed in a glass reaction container and thel7 Mayt206s were
mai nt ai ned at 3C while stirring and m xid2g. After i ntroducing nitrogen into
the contents so as to nmake the dissolved 35 oxygen content "1 ppmor |ess,
0 3 parts of 1% aqueous solution of hydrogen peroxide, 0.8 parts of 02%
aqueous solution. of ascorbic acid., and 0.8 parks of 2% aqueous sol ution
of . 2,2'-azgbi sam di nopropane di hydrochl oride were added and . 43 17 My
2006 i xed<Esamplg 37 al i zi ng the pol yneri zat ion. The polynerization was

caLr:jed O:Jt at Wf)ﬁ?@fﬁdiﬁﬁ ﬁ@efz hcﬁg 09‘51 Rﬁ% to obt ai n
ot ot nal’ P EEReEhitel A “{%b"r?am??é% @%@5@‘3“"@%&@2%%@5&9@3. am

hydr oxi de glasamax:tmmbmwamer anidythecgatents\wéye mamtaméd 23 whiloktitdndoxy|

group was [1 ed., Furthernore, this hydrogel (A-4) was dried in a
through- ow ba ype drier under the_conditions of a te erature of 140C
and a w nd spee mtrpdugmesnitrogas interthe weatents spaptuvakedbe dissolved zed by
using a cosRyges cotelnt 19pﬁi/6t1eé@|093pyﬂﬁ%f1% codSoliien Ak afdg'énS' Ze vas

B ey e T kR

r gvglh %Pgem@lfﬁgrsolugon ofb,ﬂl M@mg?m?gydmchkfdﬁdg%ﬂw ;andunber of
e/ 17at ﬁout at

Rl b s i KRG

nozzl e . to(ﬂa3)m xed. The mixture was allowed to stand at 14OC for 30 mnutes

ottt (B, W R ot RELRE S Bl SRk ARG %"

okt ai ned Thtediara thrpeghflow haind type drieo npdetthestoaditions afavuempemmmé of he
absor. bgncq%ycaggd@ﬂ@gp%gd@pg@r%@n spectrophotonetry and eval uati on

results with re ct to't er, absorbing agent (4) arge shown .in Table
1." Exanple 5> A eéirﬂI s?rph Bi’j’ Hy2 M m{"?}ﬂﬂﬁ laed by the
SN ag”ci et ljuidermixar aﬁﬂahplparﬁdemmras ddjusted td 8ado 60 rﬁeshlﬁalﬂﬂ:lé Sizoby :

m et. y.C
di‘gl yC| dyl etﬁe?v;\?g‘?ﬁl 396 % 9?%%88%’?{00@% S{ﬁgﬂi]tvg%%ar d
devi:at | on ST ﬂ"ﬁ‘;n(bﬁw JOrret ry. and
eval u2@i oHdsokawh MithdCo ?i&ﬁﬁﬁbeﬂdf rbﬁﬂuﬁ@ﬁelow %Hﬂ!é ﬁ& spRhginghown

s oot o1 epm%a;qg ¢ afiatmotinol nikiy sBifos oF %hﬂetgg[ywﬁs ym% &der (©
-~ (massratio of water / methanol = 70/ 30) by using a two-fluid type spray nozzle to
be mixed. The mixture ‘was heated to be crosslinked at 140°C for 30 minutes.
. Furthermore, similar to Example 2, 1 part of (B1) was added, and thereby a water
., 25 absorbing agent (3) was obtained.
e " The partmle size dlstnbuuon the standard deviation of the absorbance by
mﬁ:ared absorptlon spectmphotometry and evaluation results w1th respect to the
..+~ -water absorbing agent (3) are shownm Table 1. :
BRI B <Ebcample4> , : : :
e .30 81 7 parts of acrylic aad, 0.4 parts of pentaerythntol tnallyl ether, 241
. partsof delomzed watter, and 0.001 parts of dmhloroms(inphenylphosphme)
ruthemum were placed in a glass reactlon contamer and the contents were -
' mamtamed at'3°C while stirring and memg : o
_ o After mtroduang nitrogen into the contents so as to make the dlssolved |
- 35 oxygen content 1 ppmorless, 0.3 parts of 1% aqueous solution of hydrogen o
SR .peroxlde 0.8 parts of 0.2% aqueous salution of ascorbic acid; and 0.8 parts of2% -
’ ,aqueous solutlon of 2,2" azoblsamldmoprop ane d]hydrocblonde were added and o

.



met hod as in Exanple 2 except.that instead of 0.3 parts of 1% aqueous
solution of 'hydrogen peroxide, :0.3:parts of 1% aqueous sl May@A0®f

pot assi um persul fate was used The parti43e size distribution, the standard
devi ati on of the absorbance by 35 . infrared absorption spectrophotorretry
and-evaluation results with respect to the: water absorbing agent (6) are
shown in Table 1. <Exanple 7> . 44. 17 May 2006 A surface cross-Ilinked
absorbing agent (7) was obtained by the sane nethod as in Exanple 4 except
that 0.5 panxed for ipdializing/thiemolyhnerization.y | The badymezization dvasrarded oaf ad. 4

arts of b Eta@& er was
5sed i nstgggé% mﬁiﬁo@k(ggbgﬁgq{Oﬁ%?B%B Sqls)d%% ggyﬁﬂ@aqueous
sol ution of 2,2 g‘?]rl S8eY Bpa OWV%%‘P%EH?%@ dgp apatermed mixer bad  of
0.8 parts addmgblzﬂeubpnnseﬁm%laqnemiséhlﬁﬁomaf)@cﬁwhydteﬁﬂ@m%toobtama

di hydr gghl h B?‘ngﬁl ndar d devi ati on of
t he absorbH _a?rare asor t|o D(Ba‘gjfjé-%) o%ﬁrﬁw eval uation

resul'ts with res eryore; geltiéod b’i’a&ﬂlaquaﬂﬁ)ougheﬂmbandtypeTabl e
1. -10.- <Eaﬁaiahﬁd&>thecsﬂaﬁ®ﬁs oﬁﬁ%ﬁphi:s{thféjof ﬁétﬁefzﬁidw & Sheddof 2GS
obtai ned by ,the same . nethod as in. Exanpl e 4 except at |nstead of (B

1), the fo % ng spherical single -particle (32) nent | oned beI ow was used.
The. . partide si z@hdobm@dwmdubmasdeMMg@aoxﬁh ?bsorbance

b 5

Y o 3%%‘%#&%&%?%&%%@%%@ W2 TR 1 56 t5Bg S 2) =
ELEBOSOL -38eabyysmgsiayes adthy mesmpmn(gsomo ameoﬁwhmh :
di spersi onwétﬂsﬁur@(hatm&%p%ed u]%r’"(bro&@&%yf L7

surface ar e was .pl aced -
in a four- ﬁgakégvar %%r 8%%@%8&“"8&‘5&%@@%@?9 M‘?‘? ghy SRFAYIRE
condenser , 2 paxta of K% vaier/methamol mixing selution of ethybene glycal |dtglygdy1 gther :
fol | owed [
o o, Mingdday °p“’§t@3r“&h%£? 70! SOV RORE FAICAGE GBIl o to L oo
.2.5. di ssllﬁmdox%é e@@%apd@§49?cm%@?@§w§t@beut i on - of
sod:jum dhy&wshnkedmthaﬂdﬂﬂng N Burth¥iibRe, §ﬂ;ﬂﬁﬁ RELimff ?@hb?aﬂ?ﬂf ofdB1Yyti C
acid an r_in er._ cooling on Ice, -
t her eby neu?sr a(?dézl ngas% % % atercagfs%’g%’%?gﬁrf' a@%wa‘?ﬂgﬁﬂn .. parts. of
NN- net hyl ene bi sBe pardielejdzedistribution ¢he stendgrd deviation. oﬁﬁh@Wban@‘bssodl um
hypoples phhﬁer@ﬁawsoeﬂm&pw Btonry %a%tﬂua%ﬁ%sul@%& &é&e&% e Of
2,.2" - azobi Sail. gh ane; aha\égr chl ari f
A T wa soxl m agent (4) own in
. - <Examp1e 5>
A surface-crosslinked absorbing agent (5) was obtained by the same
- method as in Example 1 except that instead of 0.15 parts of N,N“methylene
-25 _blsacrylamlde 0.17 parts of ethylene glycol diglycidyl ether was used. ' 1 " 3
L The parucle size dlstnbumm the standard deviation of the absorbance by _ -
mfrared absorphon spectrophotometry and evaluation results w1th respect to the ..
. . water absorbmg agent (5) are shown in Table 1. |
--<Example6> L : :
2030 - - Asm:face cross]mked absorbmg agent (6) was obtamed by the same
o :method as 111 Example 2 except that msbead of 0.3 parts of 1% aqueous solution’ of o
- : hydrogen peroxlde 0 3 parls of 1% aqueous solutmn of potassmm persu]fate was -

U : The parﬁde size distn'buﬁon the standard dev1at10n of the absorbance by ‘
o 35 - infrared absorption spectrophotometry and evaluauon results with respect to the
 ‘water absorbing agent (6) are-shown in Table 1. : :
'_<Example 7> B : :



pol ymerization-initiator were added to be dissolved. Then, the contents
contained in the conical beaker were added into the contentsMag2086ned in:
t he .above- nentioned four-necked round b#4tomflask while stirrring. and

di spersing The tenperature inside the flask was.increased while .35.
bubbling nitrogen gas in an oil bath, the internal. tenperature thereof was
mai nt ai ned at 602C and pol yneri zation was carried out while starring for 2

hours. The contepts after two hours had a sfs(ugry state in which a
crosslinked 17 ‘Rﬁvfmé‘o%l%'é? rhingagzeris(74 waislobtained hy wae sameas

di sper seg méthéﬂ%?hﬁgﬁd&ﬂ%pleh?iceﬁthﬁﬁO%Wﬂlﬁeﬁtégryﬁﬂ}ftlo?tﬁam Eh Sas

i ncreased so,as ,to er 0s 0 yne e
noi st ure c‘i?ﬁtié‘?ﬁbe{‘%gf(ﬁ%ﬁ’aﬁ@é’ RED %@@c@y{) ’% in the

fl ask. Thavderwasmgemm@ﬁiﬂlmfdmm@(thmrMI@)m&%et pol ynmer

partickes bius i {Jq?g,;a ‘iﬁfjé f they
coul d éasﬁ%ﬁ be g%#%ﬁgﬂa%gng%gb o exa %gts:%l f)ly ea%arunsteg?l?édﬁad
separ at ed @W@ % Redeq propape dilsedrechlenidso to

90C, and attacﬂumﬁmmmm;mem@afmmn&&heaw&%hws ne and

dry - crosglin Is we bt ained .30 ts of .
the 10 obtain edlab%?%%%\%g%%ﬁ&? e‘ﬁ'i By th Lesp ttﬁﬂbﬁ speed
stirring Wwatex shaorbiog agept G meslmwn-ms'&ﬂdwdl\/l cron Co.): nunber. of
revol ygi. on;,Ex%gﬁgegpn) -whi |l e add| ng by spraying 0.6 parts of 10%

wat er /-met hanol /rR Xi E sol u i et hyI ene gl ycoI di g yC| dyl. ether Grass
rati.o of “water /a 2@ ray nozzl e
to be mxmhth&'dlasmEkmmlMexdm&chh@teh&oﬂﬂSDfﬂiei’éﬂb riefl0C for 30 '

Thereby” a HBICPaRIes ﬁmﬁ%ﬁ%%ﬁ%. pheticlsine 1?3%‘? T oS "
di ‘st ri but standarddesation g @Qﬁhﬁpdlﬂn@ﬁ ¥ mdmmebﬁophmtbmtsd

absor 1§ i 0andResIuAGEA AR With 385heRY & {hat BBSo# the
wat er -abs 21? agent (3) area‘gﬁ)own |ﬂrurﬁ'l"géb%&e 1. bfn%é%(eh'@({f)%-%%&&wﬁ%

absor bi ng (10) was obtained by the sane nethod as in Exanple 4
except that i ns{R2s"KLEBQSORSICALS0Dprodused by Olatizhtdaein o (3090 as a

%8 XS“QBS%"%?’S’;%%%%S“E% 5338, P pafih? ahtliproolur By ‘a‘te'v?a?.f on

of the-ab |nfrar ed absorption spectrophotonetry and
eval lﬁﬂlOﬁEmmpléwwth respect to'the vvater .absor bi ng agent (10)'- are -

e v
carried. eqnipped withenyiomer, areflox Cfﬁﬁmséloa tBermometer and an introduction
_ tube for nitrogen gas, followed by adding 0.9 parts-of sorbitan monostearate S0 as
..  tobe dlssolved. Thereafter a nitrogen gas flow wasprowded so as to purge
125 dissolved oxygen Separately, 70.0 parts of 25% aqueous solution of sodium
B . -;hydroxxde was addedm a mixture solutlon of 45 parts of acrylic acid and 6. 4parts'_
- ‘of waterin a comcal beaker under cooling on ice, thereby neutralizing 70 mol% of |
- '--camboxyl group “Then, 0.033 parts of N N'-methylene bxsacrylam1de as a R
SR ' crosslinking agent 0 0546 parts of sodium hypophosphlte as a aqueous chain
- _' 30 " transfer agent, and 0: 031 parts of 2 9t azoblsanudmopropane thydrocblonde asa
R polymenzauon initiator were added to be dlssolved. :
.. 'Then, the contents contained in the conical beaker were added into the-
oontents contamed in:the above-mentioned four-necked round bottom flask while
o o 'sm'nng and dxspersmg The temperature inside theﬂask was increased while
.. 85 ;’.bubb]mg nitrogen gas ini an oil bath, the internal temperature thereof was . -
e mamtamed at 601:2°C and polymenzauon was carried out while, stirxing for 2
e ;-hours The contents aﬁ;ertwo hours hadaslurry state in wluch acrosslmked




30 hours instead of being polynerized at a tenperature of 802C for 5 hours. -
The. particle size distribution,- the standard devi ati on ofltMayab8®r bance
by infrared absorption spectrophotonet&g and evaluation results with
respect to the water. absorbing agent '(11) are shown in Table 1. <Exanple
12> 35 An absor bi ngagent..(12) was obtained by the sanme nethod as in Exanple
2 except that the polynerization was carried out.at a tenperature of 55 f
2C for 8 hours instead of being polynerized at a tenperature of 802C for 5

hours. ThepdlymbhthaAGR6 %ﬂeﬁ@bﬁh@aﬁeﬁwae dilipeirsddoit dyelbhek e, S URHMhHA titb

d t f b t t hot t
eval vat | oot finBO AP AAAR Rt Ria8 of 35 B8 BieBfes IRE Syl Sob ke, *"
shown i n Tedymexso s the: mwm&ereofhecmnpeﬂﬂ%byazwmhorbl ng

ggglr)llto(ét?‘ s(teﬁsm rtﬁg ht %? t heni,uym ot e pa e s e
i | | u .U u | z
di stri gut i et P Oﬁﬁg p #QWW@F“% E@'ﬁgﬂﬁg ati‘@i(v

absor pt i ortheg padﬂreamlsob@matedﬁbm\thé uy(tlol@éxamspliatse bwbdebantram&ecil‘hbo t he
conparati v a

o ot R AE R REBO RN by DRtk R aR ?eernt ? pE03P G

obt ai ned: tapdma@e Y ma@dwtegmpmemgv t, fine and dry

di ; chl orotcu,ﬁ,hkéd) ?jﬂ {Ajﬁ]g lgipﬁldrt@mbbnstead of

the s rati.o wa .ha oI 0 as sol'vent.. Qorrp05|t|on
bt end0;; bbeiRedimaliial vest ShP At igh fpecd xt%neaﬂw FHETIE 5 :
enpl oyed tﬁthllmft(pm@ctbyﬂosdeaﬂ\ﬁoromﬁo)tmnnbenoﬁi&vdudEm 2000)1‘1)113)‘ t he- .

absorbancewm é‘m’ﬁﬁbﬁ 51%1] mng& resul ts 3
w th .respect to t \}evvaer abso |n are shown in ./
Tabl e 1. %E'edﬁee 9991 Hlpertbeeﬁn amegaamﬁso% bagesing ( 3)
\tNﬁs obt ai &ﬂ?vdﬂuiﬂh?p@ﬁiiﬁ zzlﬁ%b@ﬁnﬁé% ﬂrfégimhﬁekv@;w%dt&ﬁé ' ntstead ?f

e ra ano = as.a.solvent c ition a
the t SRl dfign 95?{?@‘“’{‘“ nawr‘ofﬂmgﬁrf"g le Bo%. The
par t' cI e Qfﬁﬁl)dvaaddedmmhtharehramtdaahbodhmgaigmb@hvasmmdorbance by

f d ab lat t
{0 1 he. cogpar at ?’h%t%ﬂéﬁ%“%ﬁg‘?’@%g%‘%{%@% L shoptab o b7

I\/ay 2006 {ry,and evaluation results respect
water absorbmg agent (3) are shown in Table 1.

. 20 <Example 10> : o
' _ An absorbing agent (10) was obtained by the same method as in Example
- 4 except that mstead of the mass ratio of water / methanol = 70/30 asa solvent |
.. composition at the time of surface crosslink, the mass ratio of .98 / 2 was employed.
- - Thepartidle size distribution, the standard deviation of the absorbance by
g 25, .mfrared absorption spectrophotometmy and evaluatlon results w1th respect to the _ i)
' ' R water absorbing agent (10) are shown in ’I‘able 1 : T
- <Example 11> - - - _.
R An absorbmg agent (11) was obtamed by the same method as in Example .
1 exeept that the polymenzatmon was camed out ata temperature of 6542°C for 8
'_'30 ) hours instead of bemg polymenzed ata temperature of 80+2°C for 5 hours: The
B | parucle size distribution, the standard dev1at10n of the absorbance by mﬁ-ared
o absorpuon spectrophotometry and evaluatton results W1th respect to the water
e absorbmg agent (11) are shown m’I‘able 1. :
L <Example 12> . : S
.85 An’ absorbmg agent (12) was obtamed by the same method asin Example
- -2 exoept that the polymerization was carried out at a temperature of 55 +2°Cfor8
. houns instead of being polymerized at a temperature of 8042°C for 5 hours. The -
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Absor pt i oD lngagaw 13 mye shownin Jabkerl. | oadi ng. (x2) Liquid. 279 .20-2720
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500 m 111-'500298 pm N-

\28186&4€b;g1r {)/I 048 ent ‘I%’ag‘?ﬁo%"{)‘ﬂ% thdliawa@l gﬁﬂ?ﬁﬂ ¥ the SP0E- Absor ber s
were prod meﬂiodms usEngmplml wscept ﬂwshdﬂomgua@aphmﬂnhomma)ﬁ)themum
- wasnotused. The partu:le size distribution, the standard deviation of the
absorbance by mfrared absorption; spectrophotometry and evaluation results with
_ respect to the comparahve water absorbing agent (1) are shown in Table L.
. . 10 <Comparative Example 2>
h . - Acomparatlve water absorbmg agent @) was obtained by the same
method as in Example 2 except that dmhlomtns(tuphenylphosphme)ruthemum
was not used; and instead of the mass ratio of water / methanol = 70 / 30 asa
.. solvent composition at the time of surface crosslink, the mass ratio of 98/2 was
‘15 employed. The particle size dis'tlibuﬁon the standard deviation of the-
absorbance by infrared absorption spectrophotometry and evaluatlon results w1th
~ respect to the comparative witer absorbmg agent (2) are shown in Table 1.
<Comparat1ve Example 3>
' A.comparative water absorbmg agent (3) was obtained by the same
20" method asin Example 1 except that instead of the mass ratio of water / methanol
. =70/30as a solvent composition at the time of surface crosslink, the massratio of
98 /2 was employed. The pér’ticle size distribution, the standard'déviaﬁoﬁ- of
' the absorbance by infrared absorption spectrophotometry and evaluation results
with reépect to the comparative water absorbing agi_ent (3) are shown in Table 1.




-of the present invention and conparative absorbing agents (1) .to (3'):

Di sposabl e di aper produced by the bel ow menti oned nmet hod whéMay200hed for
t he absorpti-on anount -under |oading, at¥orbing speed under |-oading,
diffusion area tinder .15 l-oading, surface dryness,. and surface dryness '
val ue by. SDME. Hereino e~_ 0. ‘nmeans mass% unl ess ot herw se specified. The -
eval uation results are shown in 17 May 2006 Table 2. <Absorption anmount of
di aper under | oading> An instrument including an acrylic plate (140 nm X
360 mMmm - and 0.5 Kg in mass) havi ﬁ@bkl:yllndrlcal tube (3 cm’in. inside.
di aneter and 20 cl‘rlﬁhhmplé ength) placed in a central portion tHeoggked
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. 10 <Evaluat10n of dlsposable d1aper> . R ' '
.. Absorbers wereproduced by using the water-absorbmg agents (1) 0 (12)
of the present mvenuon and comparative absorbing agents (1)) to (3). Disposable
dlaper pmduced by the below-menuoned method was exammed for the absorpuon
.. amountunderloading, absorbmg speed under loading, diffusion areaunder
15  loading, surface dryness, and surface dryness value by SDME. Heremaﬂ:el; %.
o ~ means mass"o unless otherwxse speclﬁed. The evaluatlon results are shown in .



After neasuring the absorption speed under |oading of a disposable 35.

di aper, by using the disposable diaper, tthe area of the ab$dMmy®R0¢nt hetic
urine.  horizontally spread was neasurecd8and defined as the. diffusion area.
<. Surface dryness > 17 May 2006 49' After neasuring the diffusion area
under | oading, by using the disposable diaper, the -dry feeling of the

di aper surface was judged by. finger toughing of. 10 panelists with the
bel ow nent joned four criteria The average of the .10 panelists was.

det er mi ned efined as the surface dryness. o: Excellent dry feeling A
Dry feel i ngAbsorptisatansduartiofdiapeeiabemloaing ght wetting. X. Vetti ng state
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out. Next, 8(Bmlafﬂ-ﬁﬂcﬁalfdrﬂﬂ3¢v6§ﬁ&&e€lhﬁ'%ﬁé6%hané a0 i g set

iapt | tE Pgl ;ﬂgﬁﬁoﬁé%sambl S PR a?é?’;p élterp@ﬁ‘ﬂilﬁgm@%u%t allic -

ri,ng; was r tm‘\ﬂmn&hdﬁrst@oﬁn@%ndmfﬂnrdmhﬁmﬂmnewﬁsmhr&déﬁdhﬂ@wed

di-sposabl %gtﬁgp mﬂﬂ)r%?” aRpi er of the disposable diaper and nmeasurenent - o
was. started g@le;é G-ﬁr thtle,]c measur enent was started, the neasurenent -
val ue was defin 8

lata seave remguedgnd petiSonburing thatmraspl es
13 t 0 154> vt abxirbed welstreinoeed.bYTHershfier, ﬂ@nmg(wﬁafaﬁyafsgyéam ’éPO 3

Eeam oo, Perfhpld ol onl o BeH Aot ot apin ot

evenly p|| &ro as to have the ‘basic vvel ght (mass per unit area) of about
400 g/ n2, <AldoRftRmSRie fgmgessure of 5. 30. Kg/cnR2 for 30 seconds to -

SbSor ber  vas b?LM@&% inlgting oz A e plata bl Ze3aamm awnd oﬁ'ﬁ%g e
upper 28 ur fimomsahblavihg al aylindrisal tibe €3 @ﬁlﬁ&ﬁéid@ﬂjdlﬂéte e $0Pém B Yarpgh) |
{ ﬁCt angul 3y, 3H3RG: oeﬁ%fbo%ﬁ%@fe’d@aﬂdg)%wd&i) CETIN r%t[vmg flie> Saglenl@n hav ' ng
. diameter as that of the cy]mdncal tube in the central portton was prepared. The '
acrylic plate was placed on a diaper (140 mm X 360 mm), which was placed
| horizontally, with the face that does not have a cylindrical tube downward_ Load -
5}, 25 of 20 Kg was applied to the acrylic plate uniformly (total loadmg 20.5 Kg). Then,
.- 80mlofartificial urine (colored with blue ink) was poured in the cylindrical tube |
o o ‘and 10 minutes later, a second 80 ml artificial urine waspoured Slmﬂarly, 10
' .mmuteslater, ath1rd80mlofarhﬁmalunnewaspoured_ o
o - The penod of titme (second) from the time at which the tthd oolored
o 30 arhﬁmalunne was poured to theume the thlrdartlﬁmalunnewas absorbedbya
T dlsposable dlaper so as to empty the cylmdncal tube was measured and the tlme
. was deﬁned asan absorpuon speed under loadmg -
- <Diffusion area under loading> - '
e - After measuring the absorptton speed under loadmg of a dlsposable
- 35 dtaper, by using the dlsposable dlaper, the area of the absorbed synthetic urine
- honzontally spread was measured and deﬁned as the dlﬂ*'usmn area.
. < Surface dr_vness > : :




sane size as that of the absorber were placed.: Furthernore, a polyethylene’
35 sheet used for a commercially avail abl e di sposabl e di apel7 May 26Déced on
a rear - side and a pol yet hyl-ene non-wovem-fabric (hasic weight: 20.0.g/nR)
was placed on ne front surface, and thus a disposable diaper was produced
17 May 2006 50 Eval uations of these di sposable diapers in ternms of

absor ption anount under Ioadlng absorptlon speed under | oadi ng, d|ffu5|on
area under |oading, surface dryness, and surface dryness value by SDNE are

“shown in Table 2Afbermmlrmgzﬁedﬂfumn amarnmharéoa dluff
| 100 {. le 2
Bveny spr ob a‘%gdw e e?%T@%§B%§$%%$%W% Eﬂ%negwsﬂ%f?m £ 2has
super | npos ®angliss sdth the difeur citexiet UFbe avenage pf tesHbpaidlists

pressure: ohva&dégémﬁﬁedeﬁdmﬁﬁ@w@ﬂ&é\ﬁfﬁbkﬁyﬁb@n absorber -(C2). The -
obt ai neg a%sﬂ"r%ﬁegﬁ%ﬁ i Into a rectangul ar shape of 14 cmx 36 cm. and on

10 t he uppéer. fe lower surface of each. of the rect angul ar

shaped absdr&yfeehagataaslahsfabumglqmbmthshghamﬂmpl ght: 15.5 .g/ n2) having
t he-sanme ' s
D@W %e%thﬁ&ﬁ(ﬁ?m or gt&g%%&h’l Eﬂ%l spoggbl e. di aper

pol yet-hyl en used for ‘ne y aval
was pl aced %?H@“ﬁh&sd) | ene non-woven fabrl c (baS| c

wei ght : 20..0 g(%emﬁaemdssmd ﬁ@bySDMExﬁ@th‘deﬁ@Cﬁg e o
i spo uce t he | sposabl e |apers in
terns of %so%é%@%ﬁ%@gmﬁﬂﬁn ﬁ ?‘?Sé‘ﬁglgﬁn tinder' | oadi ng,

di ffu5| on and surface.dryness. vaI ue
by. SDVE are showphéa a;ggggfal 20 ..,.--':\_.
m xture obta &e?g ?n Xﬂgﬂ% eSﬁ@Tgﬁo ﬁ%n%ﬂ é%q one of ?;._
t he: conpar lediaper er had heen spaked s

Conpar ati vennExndpllewedtoﬂ:aad@kubelmeﬁmﬁl@eé)foﬁbéttﬁ Ay @S vakpnl y pi led

;;)eg:ulise) h?“%%ﬁﬁde or g@ secozeds to o@ggﬁ(ﬁé%%ﬂ%éaﬁgf’?%iﬁgwf*hgrg (B.
1), (B2 )ldsp tedi and @@?ﬂ%sZM)dhtsathag‘]ﬂﬁ%orber was.
cut into adnyg@ssanqm,grt]@ eniﬂfﬁiéSDl@l@tes asat%% hi;"e upper surface

and the | ower s ce of, gach t he;.recta ter absorblng :
papers- (basic \I\é(Igﬁ:l %taﬁmd"”r%m?ﬂ {‘ﬁ %lﬁﬁl &’taséﬁ Ihe

absor ber v@e@moﬁddmpo@ﬂadmperhdaemeaﬁwdlandwmbeﬁbﬂiﬁﬁm%ewas -

Fur t hegnor. F]Bhii dﬁefﬁﬁﬁ] com"rerm aI aval | abl e
di spo?gbl ﬁ‘our rgg\%s aced- on ééjl r('gejle#re%slll1 qﬂfﬁg’ﬁe non- woven
fabric (b JEWaéGeeng;ontaptm@l eahmabletdx@errm e sentenaftheand t hus

a_di sposahlispshblpdiaperandrnedueaiienfival SRliddns 5 indtiesBeiErosabl e di apers
in terms %m&n&%&mthemeasurementvaluewasdeﬁnedasasurface o
L drynessvaluebytheSDME _ _ . o
125 - <Examples 13 to 24> o - S ' S )
. Amixture obtamedbym1xmg 100 partsofﬂuﬂ'plﬂp and 100parts ofone_ B
" of the waber absorbing agents (1) to (12) obtamedm Examples 1 to 120fthe "~
‘ present invention by using-an air blender was evenly plled s0 as to have the basic. - -
e Welght (massperumtarea) of about 400 g/m?, andpressedwrth thepressure of5 o
080 Kg/cm? for 30 seconds to obtain absorbers (B1) to (B12) of Examples 13 to 24. L
“ " The obtained. absorber was cut irito a rectangular shape of 14 cm x 36 cm, and on .
the upper su::face and the lower surface of each of the absorber having the . -
L rectangular shape water absorbmg papers (basic weight: 15.5 g/mz) havmg the
'_ | 'same size as that of the absoiber were placed Furthermore ‘a polyethylene
S 85 - sheet used for a commeraa]ly available disposable diaper wasplaced on aréar
. side and a polyethylene non-woven fabric (basic weight: 20.0 glmz) was placed on, '
.~ the front su::faoe ‘and thus a dlsposable dlaper was produoed o L



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

| oadi ng, 35 -surface. dryness, and surface -dryness. val uel’byla8DRRES ar e
shown - in Table 2. 17 May 2006 51 Tabl e ggAbsor ber Performance.of di spos er
Absorption Absorption Diffusion SDVE used for anmobunt speed area Surface
surface disposabl e under under under drynessdryness dlaperloadlng | oadi ng
| oadi ng val ue seal 45_."' 41(CM2) (%9 Ex13B1287355444 .0 '75 14B2266362437065
15- . B3272341450070 16B4259 . 353458062 17 B5263341440068

18. B6' . 2773444458valiafiofy afthe368ip6s aunedﬁge&(m&aﬁ:ag&sﬂﬂ%eﬁaon arhobiflt

277371440%@4@;,@%%afepsaosaaﬁwﬁaaa 9o SRR 05

25C2247321
surface dryness, and surface dryness value by SDME are shown i in Table 2.
- - <Example 25> :
5, After forming alayer of 50 parts of fluff pulp 100 parts of the water

absorbing agent (2) obtained in Example 2 was evenly spread, and a layer of 50
- parts of fluff palp ﬁrrther was superimposed thereon to have a sandwich su'ucture
- and pressed with a pressure of 5 Kg/cm? for 30 seconds te obtain an absorber (CZ)
g ~ The obtained absorber was cut into a rectangular shape of 14 cmn x 36 cm, and on
" -10  the upper surface and the lower surface of each of the rectangular shaped absorber,
 veater absorbing papers (bas1c weight: 15.5 g/m? having the same size as that of
- the absorber were placed. Furthermore, polyethylene sheet used fora
- commercially available dlsposable diaper wasplaced on arearsideanda
_ polyethylene non-woven fabric (basic weight: 20.0 g/m? was placed on the front
_ 1_'5' ‘surface, and thus a disposable diaper was produced.
- ' Evaluatlons of these disposable dlapers in terms of absorption amount
: under loading, absorptlon speed under loadirig, diffusion area under loadlng,
_ surfaoe dryness, and surface dryness value by SDME are shown in 'l‘able 2.
: <Compara11ve Examples 4,5and 6>
20 - A mixture obtained by mixing 100 parts of ﬂuﬁ" pulp and 100 parts of one
of the comparative water absorbing agents @), @) or 3) obtained in Comp aratlve |
‘Examples 1, 2 and 3 by using an air blender was evenly p]led 50 asto have the -
" basic Welght of about 400 g/m? and pressed with a pressure of 5 Kg‘lcm2 for 30
_ ~ seconds to obtain comparative absorbers (B1), (B2) or B3) of Comparauve S
1 - 25 Examples. ‘The obtained absorber was cutinto a rectangular shape of 14 cm x 36
L cm, andonthe upper surface and the lower surface of each oftherectangular
- - shape, water absorbmg papers (basic weight: 15.5 g/mz) having the saine size as
- thatof the absorber were placed on each of the rectangular shaped absorber. |
. Furthermore a polyethylene sheet used for a commeraa]ly avallable dxsposable a
- 30 dlaper was placed on a rear side and a polyethy]ene non-woven. fabric (basm SR
. weight:20.0 g/mz) was placed on the front surface, and thus a dlsposable dlaper L
- wasproduced.. - - - . —
| * Evaluations f these d1$posable dlapers in terms of absorptron amount e
- underloading, absorption speed under loading, dJﬂ"usmn area under loadmg,
" 85 " surface dryness, and surface dryness value by SDME are shown in Table 2.
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Co. Ex.: Conparative Exanples Industrial Applicability , Thelﬂwﬁ&yQOQESorblng
a ent of thereset i ti hhf Il gpngjven on as t e o owing :-.

effects. <1> The water absorbing agent of the present;invention is
extrenely excellent in the balance in.the water-retention performance,"’

t he absorption performance 10 candor | oading and the :water perneation
speed of hydrogrl, as well as the dryness feeling after absorption is
exiited. Wien the water- absorblng Fgklate i s used for sanltary art, des such

nnnnnnnnn IIan

as aper di aper S n G e fot—ott exXcer1+e+4
absgrb)l ng perlPormanE % &fﬂ%ﬁlﬁg"gm]e. ﬁ’d al.ap - which aybwhe-d
liquid is|not easil ‘SB) on Lé.lbs?l@e%‘il gD&fuswﬂl' Suefage d SHME wht er
absor bi ng| agent and ‘BQ?W& thaSB%ﬂde can| areaused| duyrteabl|\suiface '
absorbent| articleg digper capamderof ekinndet i ng (hiuglerabspr bi ng Ryh&sTRnce
in any sthtes. 52 17 May- 20(doading loading loading value '
- (&fseq). (sec) m?d 1@ -
|1Ex |13 [B1 287 - 855 44 - |0 475
{14 | B2 - . 1266 - 362 437 o .1 65
15 | B3 272 341 450 o 70
16 | B4 259 . 1353 458 o 62
17 |B5 263 341 440 o 68 .
(18 [B6 . [277 344 - 1445 jo - |7 o
19 [B7  [251 365 440 o |60 7y
20 | B8 263|380 445 ° 57|
21 1B9. 271 371 440 o 64
22 |B10 . [264 363 435 o 64
23 |B11 ~  |285 | 854 443 IER 173
| 24 |B12 ~ [265 366 437 o 167
|25 [C2 - 1247 321 . |427 o 80
CoEx|4 |[Br ' 1303 482 - 356 A 35
5 .B2’ - |225 1475 329 {A 46
16 [B3 - 218 1498 1319 . A 36
Ex. ‘Examples ' . ' |
CoEx. Comparative Examples '
I IndustnalApphcabﬂlty -
Vo : The water absorbmg agent of the present mventlon has the fo]lowmg ey :

. effects.
B - <I> The water absorbmg agent of the present mvenuon is extremely exoe]lent m
R " the balance in the water-retention performance the absorpuon performanee |
A 10 - under loadmg and the water permeation speed of hydrogel, as we]l as the dryn%s a
- feelmg after absorptron is exhibited. - - L
S <> When the. water absorbmg agent is used for samtary artlcles such as paper
- --.d1aper, samtary napkm, etc., there isnot only excellent absorbing performance but -
- e 'jalso an exce]lent featurem Whlch absorbed hqmdls not easrly to return under ,' - |
.15, - loading: . o :
| ‘Therefore, the water absorbmg agent and absorber usmg the same can be e |
- ‘used suitably for absorbent articles etc. capable of exh1b1tmg h1gh absorbmg R
_performanoem anystates ' . _



That is to say, even in the case where the absorbing articles are in a =
state under |loading, for exanple, where a user sits down ol7M&s0dewn, the
absorption  anobunt and-the absorption spged are not deteriorated. As a
result, it is possible to provide a water absorbing agent suitable for
absorbent articles, etc. in which. problemsuch as |eakage, etc. are not

i kely to occur. The nethod for produci ng an absorbing agent. of the present
invention can easily provide the above-nentioned water absorbing agent of

the present inverhatns to say evearinthe casdwhaksibiebdabrbiig hrti@ss Ak ihResthfesent
i nvention f ter al s as
di sposabl ngsilang)ralﬁ:Q ﬁar%épﬁ%%d%é%?% n’gl Gﬁ?\g&ﬂrpﬁ%ce
pads, unoleﬁmtf}jtlglst %ft%@ gorpiton speediarenesl degergrated. [ﬁ’ﬂt&lﬁdﬂﬂﬂht&mbpﬁbl@rl ne
absor pti on tcbnmde a vater alserbink@gent'Shitile RirQhsoheAP RIS "Etc. ﬁ%‘}ﬂ,ﬁs

es

capabl ex of e absor bi n @gﬁigor mance in any s y 2006 |
53 CLA fﬁﬁg 'Tldé:irl E%%?aﬁe t OO a crosslinked pol ymer -
including a wat ﬂﬁlesneﬂﬂoﬂé'ommﬁhangrmﬂrsofhhk agant oftthépyéseut infRRG0R cah22)

and an’ i neee epgi“ﬁ%s%??ﬁt?%ﬁfegﬁh%% Do BRI b oiteet¥ i1 g Eai g

wher ei n (a Yt | east one selected fromthe group consi. stl ng of an

unsaturat ed rmnoFuaﬂiu)mi:e (theabsbrbéitaﬂmﬁis%fﬁ Ziﬂ fbd and a..
aJ@P 1S at

rmnoal gj i car box c I east one” -
sel ect’ed fﬁ mtaR ro Iggfjé aﬁ%"%ﬁ éﬁp

Igas,i nyl, . -
nononer arlPRRes e padﬁnﬁnd@p&ﬂxforumgﬂabnpéﬁ@oﬁsrét@)yhc
aci d; (bl )pétshabtd éﬁlfmﬁé' of a - o
bi's(met h)a LY md(g pgﬁzélget gﬁgﬁ at of p(l)?y &giﬁqu boﬂ“ltyl et her -~
of polyol;“ WE)P m&mmﬁta@spect to the -
total mass of the vi nyl nmononer (aI) and/or (a2); and wherein the o
following formulae (1) and-(2) are satisfied: (Y)-1.14(X)+69.5 (1) - (X) _
((x1)2 + 4 x (x2)2)1/2 (2) wherein (xl) denotes a wateéer-retention anount -
(g9/g) of the water absorbing agent after being soaked in a physiological
saline solution for one hour; (x2) denot es an absorption amount (g/g) of
t he' wat er absorbi ng agent after bei ng soaked in a physiol ogical saline
sol ution under |oading of 0.9 psi for one hour; and (Y) denotes a liquid
perneati-on speed (m /ni n) of a physi ol ogi caI _ - _




saline solution after the water absorbing agent is soaked in a
physi ol ogi cal saline solution under |oading of 0.3 psi forloMayRo06. 2.
The wat er absorbi ng agent according to claim1l, wherein the forrmula (3)
and formula (4) are further satisfied; 45:5 W5 100(3) 2 _<(Y)<75(4) 3. A
wat er absor bi ng agent conprising a crogglinked polymer including a

wat er - sol ubl e vinyl nononer (al) and/or a vinyl nononmer (a2) that is
formed into the water-soluble vinyl(gﬁggggé (al) by hydrolysis and an

i nternal crosslinking agent (bl) as ntial constituting unit; 17 My
2006 54 wherein (al) is at |east one selected fromthe group consisting of

an unsat yr at edArWQEbrCcﬂfLe unsgla eqﬁlcggl sﬁ{ sa& gltmg%(?hgﬁrr boxyr} lc(y?lc: gag?d

a nonoal kyl est lﬁg g
one sel ecfd¥atersoluble virghmoagmerdailh gn@br@ V@W&mdmmdm €a2i¢hdt anhydri de

vi nyl nonﬁoMechnﬁtolmwmlris»lutﬁetv@ﬁﬁl ﬁtmomé@f(ﬁw M%ﬁol%fsahﬂaair?d
e”group consi sting of

car boxyl i kS at one sel ected fromt

a bi s(neflht%g%gly?r& ki %ﬁ"ﬁgﬁﬁm ) ag Ap espentipl consFHRtREMBE! v ( et h) al | yi
ether of pol yowhezeia umat ha‘as(; bnbbelei:téli 0 the §r<ﬁ1pT&$r$é¥SMh§|6f aaspect to
the total yHRS$H; V, r rei,n at | east
two of the fol &a\?ﬁd m’?“’ éiﬁt I 0 éﬁ fa %ga%g?‘jét%ga(’% f?%’%qoé‘éfﬂc aciland & a5t one
metal | i c BIOSQEHEY (‘5‘@8?1' ?fgtrhwartumed Q}émwh@@)cld’sel ected fromthe group
consi sting of F@H.Z)Q@at%ast@ne sé[bct&lfroﬁﬁ'thg’ coﬂ‘éisn% flar» Pt and Auis

cont ai nedy a mass % e mass of the
crossli nkeicfgrﬁ A KLY %{d% IPX OI?SI’%H "T:)‘%fgr qvEel al%‘}y Sﬁ@rﬁait icles (d)
havi ng anmam@ﬁﬁgdepwumsﬂteraﬂezl@ambowlléﬁ)ﬁdhm and a specific surface area of
20 to 400 er/g ss % based on the
Q1715 ERNBLBRS sl A ARTEVRL effugedndiBine PR g i o carri ec

mass of t ssli.n

out with S&‘HF @@STS@?B& £ Pﬂly{getlag@m aQeUZQPOIHﬁdamd]QOMmﬂh}aﬂydevhaﬂ ion (S)
of the absfydlgsicandnal yzed by |nfrar ed absorption spectrophotonetry of a
car bonyl an ester bond or an am de

bond is 1gr glrjpl %’i‘gﬁaf Sﬂh%n‘géﬁgc‘f& @Irfégg%;w{"%ghéeweqt e the detalimass
pol yrer . of theinyhmemnoasdni) agdbge(az) aaaording to claim3, wherein the
cuprace  Fhoashihkimlow g R Alde R0 afh (8 didSsUileFe o oss!inking agent
(V)2 ~1.14 (X) + 69.5 6}
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
3 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<(M <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;



standard deviation of the absorbance analyzed by infrared absorption
spectrophotonetry of a carbonyl group or an amno group is I'DMay 21066s. 5.
The water absorbing agent according to claim3, wherein the _

wat er -i nsol ubl e spherical single particle (d) is anorphous silicon oxide.

6. The water absorbing agent accordingsyo claim3, wherein pH (10 mass%
aqueous solution) of the water-insoluble spherical single particles (d) 1is

2 to 11. 17 Mn . 5 - A, method fo roduci ng an absorhi ng agent
corrgri sing a c?/gé%gglrﬂ(gacﬁ 1%8@5?&?“%&%%5%‘89@%3%&%1&? gemasyngwt ampnoner
(al) and/ gnsatunaged mm@a@oxyﬁg)acidaam ussdtorated diohrbdxdydicwri€hndd ubl e
viny! monamRfoslRyests ohtit ChyShuta RCIRA AR LT 0SS! nking agent (b 1)

as an essenti al anstit ut i ng uni t, erern”(al’) i's at least one selected
from the group 35 et ilenptomeselecind dvaim the @rawp sovsistivgydfiac aci d, an
unsat ur at diagtbexylioagitliambydritleavichyd morwieed kil 1656 LE1SA bhigsypsat ur at ed

di b | Lo | ne selected fromthe group consisting
3 P Ehon( ol Sefled §1OGfF

of a dicarboxy ) oner and | ower al kyl esters of
nonoet hyl eni ¢ utsldis phleast onerslsated from dhe @oody) cmsiatinlgeﬁat one se: ect edf
from the BistmptkAesyIahiias. Pélytmehh)at | , bphagrylate o
pol yol and P I {r?etﬂr']) al | yl ﬁe%’ ﬁ%l? )ofEg%F%gféaagﬁgég%ﬁﬁ&%e&ﬂ%&hﬁ)&ﬁér 0. 001
to 5.0 nag%/%q\x%’ﬁ spect to the total mass of the vinyl nononer (al)
and/ or (a2); anamehetef tbBtisl0eGt tid B0 BbEH% xfefthtﬂlaepé&!tbqyb Qgta{l]fihg@r I zation
steps <1> i X > ay.Sstep of polynmerization o

crogsl i nk(()ait ﬁé@%?{"q‘f’r‘%ﬁ:‘ u%fizg‘n&?"r (Fg?isatn ne condition selected fromthe
group con¥hgrgipgtdeast twe of the following conditpaisyabr ita aBbarecanigipdr at i ons of

al), (a2), other> yi : _nol ynerizatipn and (bl)
e 1x10-4, &é%as{; it Rt O3 IPROLC SmEAPR) Beflvel TR S ARADER'GET) 40 5"

(b1l) and ¥ U thE1&FaHP congistmgiafe pol yneri zation t enperature is in the
range of K&3)¢ MhdlwiZn RasRA, Pd, %@; Cldng)s( 'Iﬂ;,: Pt atdralerég% fié‘igt{di @% g:f(?@lééh Z et al
CoC L il B DRSS, Loy SRl St e B St
Rh, Pd, Ag, Cd,<&»Water-immolubld sphermalisimglé pgeticles (@) haviakudi agerdigeant on
and/ or a giaeiclabizBRIf9C BB nii 2hPa $hEA LR s ultath W e XAFSD th R llljllg)gearsepher ' cal
single pac%%'taciln% igl e 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.

4. The water absorbing agent according to claim 3, wherein the surface
crosslinking is carried out with the surface crosslinking agent (b2), 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 8, wherein pH (10

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



havi ng an average particle size of 1 nm-500 nmand a specific surface area
of 20 to 400 n2/g with the crosslinked polynmer; and <3> a skt7ddap006
surface-crosslinking a crosslinked polymer by a method in which surface
crosslinking is carried out with a surface crosslinking agent (b2) to form
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claim 9. dicarboxylic acid anhydride vinyl monomer and lower alkyl esters of

monoethylenic unsaturated carboxylic acid;

(b1) is at least one selected from the group consisting of a
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 at least two steps of the following polymerization steps <1> to <3>
are included:

<1> a step of polymerization of a crosslinked polymer, including at
least one condition selected from the group consisting of (i) to (iii):

(i) the polymerization concentrations of (al), (a2), other vinyl
monomer (a3) capable of co-polymerization and (b1) are 1x1074 mass% to 20
mass% based on the total mass of (al), (a2), (a3), (b1) and a reaction solvent;

8 (i) the polymerization temperature is in the range of (T+5)°C
wherein T is 0 to 60; and

(iii) the polymerization is carried out in the presence of a complex
(c) formed of at least one metal element (c1) selected from the group
consisting of Fe, Co, Ni, Cu, Zn, Ru, Rh, Pd, Ag, Cd, Os, Ir, Pt and Au; and a
ligand (c2) including an anion and/or a neutral molecule,

<2> a step of mixing water-insoluble spherical single particles (d)
having an average particle size of 1 nm - 500 nm and a specific surface area
of 20 to 400 m2/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
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spectrophotometry of a carbonyl group or an amino group derived from the
ester bond or the amide bond is made to be 15 or less with respect to one
particle of the crosslinked polymer.

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

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

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

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

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

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



