WD 2007/ 031969 PCT/ | B2006/ 053324 1 AN ABSORBENT
MEMBER COVPRI SI NG A WATER ABSORBI NG AGENT Techni cal
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for use in absorbent articles, 5 especially diapers
and training pants. The absorbent nenber conprises an
absorbi ng agent made by a nethod conprising the steps
of m xing a water absorbing resin, water and a m xing
aid w thout adding a water-soluble radica
pol yneri zation initiator and an ethylenically
unsat ur at ed nononer, and irra&iating the resultant
m xture with ultraviolet rays while keeping the
m xt UNeA BSORBEREIMBHIBER ¢ORIPRISING £ W ATIOR ABSORBING AGENT
nalntaln a mxed 10 state. Incidentally, the term

"wat er absorbing agent” as used in this invention is
r ef@hki€d Fid® as a product resulting from nodifying
(cross-linking) the surface of a water absorbing
resi n. TBaclkgemondrelafes @ SanTalsoshantemeabgoiobant ir ebsombdnp rticles,
be C

o B o i MEERu R A, AT ARGy AR e i, absorbing
aregeribsuicdwnt Bethed comprisingkiha dspoof mixdtdya oG dbsoyhsng resm water
c r ]EXﬁTpl

o%rgoell)i/lg% g ) 1&21?3{(1(&1&1_@ gcr y r%&llut@fr%fr?&pﬁ I'])a YE&%% 0N 1n1t1ator and an
neft!i]@}ﬂfmlqaﬂé Ansptuied meBe¢r| @ndazerua@la@rrgam@ rqﬁulltfylﬁrﬁvxture Wlth ultraviolet

SarQ?équn'leegeeiﬁ ]QWle ﬁl‘f'ﬁﬁt@tsﬁﬂ"’& irtéf th@H’lll)guI% $h Sfdef RPRLMIBY a mixed
y r ol Zate or acry lonitri copol yner or

acyays. aﬁp@@en&élaoqhy rﬁém “wated abSﬁ@lrpgr&g@u s @ﬁrsd & Bisgnyenfigapig ecferred

thenegh rodﬁ&CLesuﬁ’cﬁfgtﬂ‘(ﬁill hﬁédffﬁi‘férfc@(l)s's@ﬁgmg @e §ur!fdc@ ke Q water absorbing
cryllc acid may be cited hese wat er absor bent

r g§¥hs i nvari ably possess an internal cross-Iinked

structure and exhibit no solubility in water. The

c %gg%enigtic properties which these water absorbent

r e SRR} Mxpected to 25 possess include high

absor pting Rya&RRBGI ey RGRIHAS bedhhilRERS et %s and C&Q[ﬁingﬁtfor hygienic
pressure, _excellent absaorption speed, hig

StPURRAN SuCh iy spRifary, celtan; dpesalle iaper apd Ab g for other kinds of

nesas fﬁm Sf Qs &?ﬁ&teﬂ Q?M@l@{) of rtgénvaataegbsmbmf Q’fsm hydrolyzate of
exa I.Nnce Wal er absor pl ng pr erties
afsl”’g@} %YIBV“H‘? o%féft ARIYBER S P?‘iﬁfah%%ﬁtaé‘&l ‘%&thcn é‘&‘és §£f"\fﬁ |Rplymer,

meapsesdd RESt tdc&’tﬁte 6Bt eAcid 1ep@B AObdIimen enyARMyARS oﬂSacrylonltnle
evi nced by the f gt th?t an increase in the cngﬁslln
3crogehies Or jagylpanide, capplymr, aad dhg Rrodpgl fefrosshinkag ghereof, and

buiartaaligl l&&ill&ﬂfzed I(i’osb-hlﬁke’@lﬁwyﬁc adid Vmiyebe cﬁélﬁ ormped. water absorbent
Part.i cul ar

C PSS, S aaT SR Hov R LBt 1B cpbibdo splbity in

gekat&at rength, and the suction force, for exanple. The

vat er \%36 cﬂa%Zétgr%%ig%?opEr%gé I % E/SQSVVSa%e%%bso%bent resins are expected to
possess include high absorption capacity against no pressure and against pressure,
excellent absorption speed, high gel strength, and fully satisfactory suction force
necessary for sucking water from a medium, for example. Since the water absorbing
properties are affected by crosslink density, they do not necessarily manifest positive
correlations with one another as evinced by the fact that an increase in the crosslink
density leads to an increase in the gel strength but a decrease in the amount of water
absorbed. Particularly, the absorption capacity is in a contradictory relation with the

absorption speed, the gel strength, and the suction force, for example. The water



absorbent resin which has acquired an enhanced
absorption capacity, therefore, possibly shuns
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partial aggregation of itself when the water
absorbent resin particles contact with water and
i nduces extrene degradation of the absorption speed
because the water is not diffused throughout the 5
entire volunmes of water absorbent resin particles. For
the purpose of relaxing this phenonmenon and obt ai ni ng
a water absorbent resin whiclt has a hi gh absorpti on
capacity and a conparatively satisfactory absorption
sp t

a%? nz ééggi gg ? ggs; acghﬁlé nagl énﬂgﬁ\é\@ggsrow% ﬁ%%%ﬁft?}; Cglﬁeggi{ol% possibly
ncﬁhu@l atifore dhyadpomarbeachard bews patiwn ablpactiallidgesegation of itself
rTE\LI%(ﬂd hlle nggtg %%§B§ I‘élsgi tpEl%Cg Sq%ﬁ{aét' Q’lltlll \R’?t? an(i I?I?duCCS extreme
|n|t|a sor wat er rln S no sufficien
efdeemﬂ@anpf o lbsoeptiog sphes b@@@pnm orates peaot @ﬁdseﬂhéroughout the
S Yl DR Py aler GG ighent e5T N particles. As a
means to produce polyacrylic acid type pol ymer of
hi gh wdbetheapsprspiohdelagng s phenomenest sdolwinel a water absorbent
CHTRA ntih IERUSHiRaRBAOH EQHS PR SbhbARNiVRRVLaadtory absorption

partial alkali " netal salt lyacrylic acid as a
mesiPeede @ ripribreshtor arvdngnﬁh@uwgeraabms r)érr%sparh%le% syéagejcpgted with a

t aubgcRat %dmh%léth@ hﬁfr@&%ﬁ%a@%e@ a\’\\@itleﬁ)'le Sqihphh&hod indeed exalts
peroxide radical initiating agent thereby introducin

a B¢ SPEiSTRKitY (eériBe AniBglly AbHOEsH aters BuYl Prieagey myEcipriepflects in
préﬁﬁ%ﬁ% tﬁéﬁbs@ptloﬂ) @E&f‘atndl\tﬁb sus %pfgl%@})f thk tmdlv%dtgﬂ fefsfn%}tfcles

to distribute uniformy internal cross-|links in
pol ymerASahetedis é%@gpdtl%? BB IS BS BOYMRT Afeltigh wter absorbing

fBi@per@ Hf%%ﬁwdewﬁf:h %rﬁ?ﬁ’s@é Ofisthg %ﬁoii(% Wﬂilp&ﬁu&f)ﬁetvﬁignf? partial
ic acid gel havin

wat er - solublﬁgp yacry
cradsddi melRl sl Rafyaorylig pgid t%éhmﬁ’é‘a‘toi“ﬂ’@n?rﬁé%éﬁ‘ﬁ}%ﬁ low crosslink

t Q&ﬁil@% B Heled irP @k Piid skt @ f AdCRek-do iBleBicPod®e @dical 1n1t1at1ng agent
ynerization initiator is adopted. Patent Docune

DB s roerg droks Ty Were iy TR Grosefinkiee day Yoo proposed (U. S.

d@‘h%nt Wobyo A0St mg (ﬁﬂﬁeulatmuia@nbatfe dnlmarm Iihtedal &loflinks in the
agent to Se added omnn to the orm ese ce

of POYFE ANl Hpegsy tp “ﬁtoﬁhf‘/ rfé(fs ik e gré‘ll% é’c{ne cgol preparing a
akbiﬁ)WnléHr Rehid @peiisi vafer-samllcqilyatiyliascinetl haam\gab\e rcrosshnk density
a robent res

evoi d st j cki ne
%t"\%ﬁ‘i‘?:ﬂ’q}’rgerd%?@gief b ﬁé’erﬁ‘aﬁaé‘hi‘(%% Hﬁﬁé%?s a1pOlynrlerlzatlon

gﬁﬁitlla@ﬂ Q@aa(&%&del P&ent dE?ﬁﬂ@lﬂSledlah)sdtb&aéhzelﬂrecﬂss corétrol of crosslink
(ﬁcfeg% ﬁér_eadjlt%lggnﬂ}er%av' 2 gfg@g El%é@%png errllt?tg %ﬁﬁag@gﬂlléiﬁgwmg to the
Phaiifoln ptesencéof d9BBink #ithe %é@)nsr Stdquire petfect waedi abdoftah@properties
fulfills a function a ian initiator, the

L atsbehed TS S fodrodt Rar YR LRt omone
when explikete pasultaci whitlois, usekh thethg P%ntﬂ]ﬂc}dﬂi@ﬁtl lzméntm)ned above is
angd 30 radic Cr.o |nu taneou and ..
o e B Bian SR PO ATE G VR AT s, gt . Phys.
sy@lteﬁm W‘Vﬁc Y f21ﬁ9m;arminJ i Fhibechah. Rhoabidli ik 11998 atidi2Ag). aSince the
hydro conp ent

rpe{su t8 rfluﬁlllg f ungtlo Do ds A TROIYIL él’z%tbognltn(%{a orp r(rl?léor%lé as\(}\B%on of a
ZOWér&Bm&WHBGZTﬁdnBﬁlBﬂ&/hGﬁ 88R4ed B radiation, undergoes polymerization and
radical cross-linkage simultaneously and produces a hydrogel (JP-A-2004-99789). A
reaction system which forms an internal crosslink by adding a hydrophilic polymer

component, a photo-polymerization initiator, and a cross-linking agent together and



irradiating themw th ultraviolet rays has been known
(WD 2004/ 031253). Meanwhile, a nethod which gives a
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cross-linking agent and inparts thereto a surface of a

hei ght ened crosslink density has been also known (U

S. Patent No. 4666983 and U. S. Patent No. 5422405,

for 5 exanple). Such water absorbent resins as cited

in the preceding patent docunents entail the presence

of a reactive functional group on their surfaces. By
effecting introduction of a ¢t osslink between

functional groups in consequence of the addition of a

S t oy Wi th
R A Lt L T

t he watMganahidn rab@nthmi adioh @V@uﬂr ﬁvatee afortienc reslse gurface treatment
c r\%ﬁ‘?’é l:l%ls(s 1@1&5&' %Xntaaﬂﬁl ift étgg s&@ao%? Qﬁle g%gé'd%&tshnk density

resin to acquire water so propertie
evian baerd akso ;kn@\s@ @eS. Pmemtt N@r466§9&$c@dt He Su?etemf Ne.ht22405, for
Snggﬁgl%) ClQery Llﬂep i a%fﬂéd 19 r@cl%ﬁf‘ﬁg ﬁt%ﬁ’tLHoElﬁﬁents entail
he reaction or't e formation of ss- 11 fKS to be '
pethé picpande gk a geaplivgHupcsiopd resauipraa tfl@r su;fac¢80n@ymfﬁ@@lnanatroducuon
eerai !:I%ssth'ﬂ@ b@(v&%@ﬁ ?&ﬁcgf)ne@ %Hu%g i gorggciu%h&t S&NGE aﬁf‘htlz)ﬁ‘ %f a surface
cross-l1nking agent in the "unaltered state, a nethod
whiresslinkipg @gens c#pgblarp! aepadesyits dledbndsianad grruap.rl ﬁgnaéie possible to
Pegi@XiodRe Waef AhofRhe rkdih hisplrARdr FEeRAed QoS Rt @é?ﬁslgaand enable the
resin and heating the resin, acconplishes introduction
Of WRPTGHEDIn, RSN L)) AGSIUER M BRDSAINEAIIRFUics RRfas5CYeR Upgis pressure.

nei ghbeyRadsifte tﬁehﬁse%@ teaG8acRfcrdshBinkih £ 8ddht R¥ntidnbd %Veieqmres
deconposition of the radical initiating agent has been

prtB"foE@@ﬁm(fE)f thg fom;agplé At cirgs-linky gglgq_g%rform‘sp al a\bighk terxirgaerature for a

exgaPlife &d dnkbil§ ¥R oPsuRERS pROSIOHcE 8Nthe LRRE- anmg agent in the
exhibiting an exalted absorption cap aC|tﬁ@mas obt ai ned

bwnéh?f e biRieg? PIFENOH YT §Y RTINS PDAIERHS rRBISPR qONRIBia agReroxide
13Q&c£19iti §ind] aBeHE &S confrdét h RBIM, and e fing QDS 5&%50@lblfsﬁéSQ§@&iuctlon

a techni que for nodifyin the surface, of the
S GEMIGRS i FOINAIEF e SR MRS is bRyl ol Nuace of the

prxgﬁﬁ u? &irkl oadsddﬁq)oﬁtlolpbme Szﬁild’agldltiaﬁﬁg A0 RdsAeBh PBHpased (U. S.
radl ca

ol |2|n mpound articul ate ter
a5 Nﬁ’g 47%35? |‘Y(F # &&¢ ﬁzh $§§H10fiaiﬁtwafﬁr Yg?iﬂﬂéem resin
W %;hlbaﬁltgl anCeaned gb(sol‘[ﬂl}éﬁ ca&cng Gwdﬁmwalﬁe'a Wﬁﬁﬁﬁngl ks h@alung with
radi c [ un owever, it has greatly
Idﬁﬁ?ﬁﬁ”%ﬁg% §§#E3W5§n§8’ Pnst no pressure and
ent ai | @drdery B X-200807383Sdisclodéd- ﬁteGl&n@ﬁQBﬂﬁlodﬁﬁﬁg 8 886rface of the
t echni que .for decre S|n resb E? nononmer. cont ent

o VEPCr AR B g HoSTHIE)E P ARG g by adding a
absodeiimglified iconchiaini ngraﬂmebp(ﬂyrﬁemﬁﬂgecfompbﬁﬁﬂ eﬁti aaitieulate water

cotsata. et o s e e e his

t heethddwseafa tdﬁl&al/\@bl@fneﬁhﬁ@ fcbmp@unde howevdtlrik hgs teheatly lowered the
radbat on.with ul travi,ol el therefore the

ol
PP PO Pﬁ%“?tft“fi ety t1‘%ij3‘ ‘%éﬁ)}ehlﬁﬁf ‘®F  absor bi ng
resi n JBAA-pR26M0MEdEclexs nervbhiguifoe demdaying irdsidaalymond@er content in
2007/ 0318 9b.PCT/ | Bg006/(p§3324 4
a’ waler absorbing” resin by irradiating a water absorbing resin having specific water
content with ultraviolet rays without adding a radical polymerizing compound.
However, this technique does not involve the flow of the water absorbing resin during the
irradiation with ultraviolet rays, therefore the modification of the surface of the water

absorbing resin was performed extremely unevenly, if any.



Di scl osure of the Invention The object of introducing
a surface cross-link to a water absorbing resin

W@w3h31989 i n produci ng a water absorbi ng resiPCT/IB2006/053324
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excelling in the bal ance between absorbency and 5
absorption speed. Cenerally, a cross-I|inking agent
possessing at |east two functional groups capabl e of
reacting with the functional group existing in the
surface of a water absorbing resin is required to
react with the water absorbing resin. The
cross-linking agents which fAdfill this requi r ement
i ncl ude pol yhydric al cohols, polyval ent glycidyl
et hers, hal oepoxy conpounds, polyval ent al dehydes,
polyvalent am nes, and polyvalent 10 netal salts, for
exdisgipwre aithelavenigRe cross- | i nki ng agents gener al 'y

are defyiygi, ake dfrintrJdﬁaﬁ%'zl\éhltf%F c}(!g?—‘é';nlg Y \V'él%r 5&§rblng resin consists

rel evant reactions orned at el evat
t enpeedacing @swatah@sqrbmagﬁm gkdelling| ia deaibalange between absorbency and

apa%h(ﬁ @(;rf %e@f (ﬁe?l@lrall{/ of CI%SA hg; hé@ﬁt ga—%é@mﬁéh Feast two functlonal

react ons or enor nobus e rgy Even
t r@oupétmmlef @r reaqing A the dencherd Seiug Exgeglin he Lsu@ce of a water

Pa}b@&%lnwesnﬂ is/@duirtlo reatd Wil fd w'dé? 3bsdr %ﬂnd eThe cross-linking

radical “initiator as a cross-1link I Ng agen
efdeprtp avhichy B} jthit reqyireypens Snglededrol ghydrig) quomm en%xvaket glycidyl
"’llllﬂv‘;cihetré‘| %aﬁ XS’ 'c@&?buﬂdgpﬂo@}@ﬂgﬁpﬁld%d&r BEYEH1AnY labi¥nek Sarndl Ry valent

demanded he nmet hod di scl 0sed in
J PR Bds. @1758@1@1@# P ey @ats- kb edsals genqrplly are deficient in

ah@&ﬁb@p QMeya&aﬁlﬁsﬁle r}ae%@%‘auﬁ&ls 8%e \f,%}fbn@a dk REeY58d B mperatures
hi gh cost owi ng t he use of a radical

poing sFas PRI Elé‘i?ﬂdll?ﬁ‘%f. appligatipg pf heah orraplond &mﬁ: s&hyss ghy reactions

iqmgaxgm&gﬁgsggg diggnedesi rabl e econom cal |y in
ternms that a_ radical polynerizi n compound is

used. HOORUEHE MelTd dor WENGREHRRFTT BRIEIeE dBb-S atent No. 4783510,

JRyifich 9§&8-2 Qﬂae RG] MAtatdrk0d Vlsd-Hifkihd aW¥nBfthd @ﬁl(:lent reaction
wat er absor resin during the irradiation with

ul RIPCEyS pcdt 2 P’§ dempepriurgnd thecadgitigpl 6‘7“1’@"%‘{5?“1‘ Qe rogyctiyity is also
makﬁﬁn&ﬁ,absorblng resin is performed extrenely

unevenly an s .the resul ab orbln resin

has hi J?(?e‘bd %F’Bﬁpﬂtd%"lﬁ’é‘%d gl ffgﬁp(}(%é%gé% PP @™ W%Fase of the
ah®ebrpéric P Agdis0 PE pichsRte, ad Well BEINQUre s BiYh cSdt dtvengab tafdsaof Sradical
descri bed above, this invention is ained at providing

arP? VHEPMReer for use in absor bent articles,
especi &EHuttierf bt ntsiedi discthsepar - AN d8s-Le@OMiNdesPan &Onalhﬁally in

B, PR ST, 7 B4 0P TSR BY oo
enﬁ@ﬂdsecngl TMASI9E 8- 206008 rdoabﬁ@rlptdlmthe opesit the Sva&s absorbing resin
i RE T e S S HrgaREase: MECROTLPRRT dr M ALy vate
Ofabp(lfrbﬁigl @siromi. peMﬁrﬁkﬁ(kﬂr%&lS 6196\1%_6[5// dnB2ARGBGHhO 3Bt watel hl&orbing
g ;rgieﬁ%stmgbpe oL Blliltsy no?to manlffj:set egceqllent wqa?er}tabssog‘p 1%% properSﬁFE‘:gJlr ch
In the present state of affairs described above, this invention is aimed at providing
an absorbent member for use in absorbent articles, especially for use in diapers and
training pants. The absorbent member comprises an absorbing agent made by a method
for producing a water absorbing agent excelling in such water absorption properties as
absorbency and absorbing speed against no pressure or against pressure at a low cost with

a high efficiency of production.



produci ng a water absorbing agent resulting from
nodi fyi ng the surface of a water absorbing resin and

wha®7osmsequent | y di scovered that the uniformPCT/IB2006/053324
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nodi fication of the surface of a water absorbing

resin can be attained by m xing the water absorbing

resin 5 and a water in the presence of a mxing aid

and irradiating the resultant m xture with

ultraviolet rays while keeping the mxture in a m xed
state. This invention has been perfected as a result.

Mor eover, the nethod, mherebyfihe wat er absor bi ng

agent conprised by the absorbent nenber of this

| nvent 'T?lg dirgseﬂaﬂ@entcﬁg eﬁ?llee Thale qoahéén?%tuﬁg ifl as‘ef‘ﬁclewv(\)}fI Qoﬁlgthod for
ei t her using a surrace cross-ftink agent Ic
hagodusimg amva@sea@mrblag agonposdimte from mpdifenthenturleerabft a water
neatblé]&g grresﬁ)r? 55(9 559 s&]g&ﬁtﬁra&%%re@ttha@ tll[é| Qrﬂfotnﬁrm&flﬁéaﬁfn? of the
for a | time an rmts the production of

t afugfade m @ﬂtelaai@@ibmgrrgmag@mbe étx&mdﬂl yi mgu@nthemltetr @lsorbing resin
aBRATPEAEYin # 3%54%%%%%% A% R dinBInd RedHimixure with
wat er absor roperties as absorbency agal nst

prudsaielel rays whilekeepmet thovnpikiuge 14j gy mixetlfstate- e wivention has been
PrRdugld R redm, |t has been sinul taneously found that

t he wat er absorbi ng agent repress decrease of the

absor b&ergovay ahe gpethng, prheebyrtee ater apecsbise maent @OIPEpGdyby the
| ibkdiBe RheRibee opfhls\’\ﬁ(ﬁﬁlon aDRAD] 'eﬂ;g)lé%raof?l@&hh@ Surface without either
Heretofore, the surface cross-1inkage which used a

r SHERE] HUILC HEawT ibing aagentnwhish dag Jeer ap asveatitingmpogent for the

arboﬁbe%aﬁa@ chetiRERE 5@%&&%@@@%&4@ &t mgﬂ eer@%ra&%fdrq long time and
00C, 20 depending on the kind a surface

c rnsgguq they RIOHECtQg oA R targst pater h@@fbﬁwa@?@d”‘hﬂf’ﬁ’@g R £Figd absorbency
WNBHBRYprEdIe Wadl 8XceBRS QR Qﬁd?lgwﬁ&ed'ﬂ)ﬁorﬁfﬁm&p%ﬁfés Y aﬁshﬁ)ency against

absor bent nenber of this invention made, permts
t HECSSYIE Rt ™o ‘Ylfl’caa]i‘lg]b?ifﬁé’épﬂ%fpﬂﬁﬂ“?tf(}nadl ation with

ul t r aviroh#theé i SuRiidoushORENd Mat Ak WAKS aPRBBSS hdedt Rpress decrease
heat. Furthernore this nmethod can reduce the energ

gy
cfdtike a?sé’&ttﬂ“?yeégaﬂ‘él; ng lPéeSﬂF%&HQ:FT“i?}? pasticipely inphg balance of water
| nbedtbin@propafiecshorten the tine of the treatnment to 25
a large extent co red wwth the venti onal od. .
Si nce Sﬁ* (ofRten Ak S nEH?PéF e%?ﬁstlﬂéa%t”glﬁﬂ at§ raoFf‘ﬁ‘@“Oé‘gé}ﬁthea“ng has
C OfEpéskisell HYrehihRnaRsar Benicd FRPBANUrOhs ihitR ﬂaﬁlgfeeat 1@Nto 300°C,
I s, made, sol ubl e radi ca

does t .use any wa
e A e K o e Eeperass HERAG Atk Dedrmiaiied:s afggnethod
ﬂ}lﬁlﬂﬁ&b’y tlldmwmbr A orb 3 Sig el r(:@lﬂplﬁ@d?? tRCAbs M BEr ;ﬁherbbhof this invention
ul.travi ol et ce.the ormati on. o
U b o et P Sl RGO Sy R oGl igdp s and
ages noededyls mgcdssitateel&ht; ﬂ:h&hdrmmtermlts emejtlsdd (ﬁﬁ)&tdutehthé eh@py costs

S et 1S hEEBAG o BerBRIRE bl TR Sleh pRUPRT e Reatment o
agelaige ckentGamparod itk eheaohyentibieal aloghod.bency of the

T | 30t aaBa: eosPeuEIRL aBREBEbestl Sttt Tayoren
den¢meias ef ihis hentiab sondendges nodee ampwpeesgull@radical polymerization
initiator or ethylenically unsaturated monomer which is considered to be activated with
ultraviolet rays to induce the formation of surface cross-linkage as well as any surface

cross-linking agent reacting by heat, the raw material cost therefor can be decreased.
In respect the material properties, since it does not use any surface cross-linking

agent, it can improve only the absorbency of the produced water absorbing agent against



Al so, the nmethod, whereby the water absorbing agent
conprised by the absorbent nenber is made of this

WO poo2isioen i s nade, can repress the formation BPET/IB2006/053324

10

15

20

25

30

aggregates which are easily occurred at the tine of

m xi ng the water absorbing resin and water in the 5

presence of a mxing aid and permt the uniform

surface-nodification by irradiating the resultant

m xture with ultraviolet rays while keeping the

m xture in a mxed state. The ot her objects,

characteristics, and advantagé% of this invention wl|l

be clarified by taking into consideration the

f

e%&ngﬁg%%sﬁféHbﬁ);?} 99%1?7%&16 glrg{hgém§sﬁfb§g%g§1ﬁné) Op%ssure.

her et 0. AlgQ tBriahodDeberchypthe mte@fabsomng)mm qegrifidgy the plgsorbent

i fonds & b for AT Bd hich

C REORER el A GRRlon, SR 6 RER, b Torf BTy Blrlhies whi

s chie westly cocewredsat gbe ﬁln@nofotfnxalgs@p araids| absdrpiag kesimded ofater in the

qﬁés‘éﬁcea&% X ah(ﬁ] andl€ r&ﬁ%hé"@ﬁlkdnﬁg;uﬁﬁrm&ﬁﬁcaugﬁ gy jl:éadiating the
IS a perspective view of stirring vanes use

t Hesuhiertaningreexidmpiragolebiys Wil kegpipgihe imixgregh d @lwd@wt%f

the stipygi StlkerVELI&Ss, Usgdclstcfeano Eléﬂaﬁﬁg%)é@m& Snvention will be

Det ai | ed Description of the Enbodi ment
i rejaicl oy takdngeing ¢apsideratignsbe hellopvingepnplanatiqsranddlee praferred modes

alFRPEMmcA & 8 in (hE ARKFA R Yen Pherttse 10 di aper or
training pants, conprising an absorbing agent made by

a nethod conprising a) a step of mxing a water

absQr PIeOGipli6S bithe WalBAes and a m xing aci d wi t hout
adding a water - soluble radi_cal polynerization

i ni tiatfdy ldngsdrmaindipaamoap dyvicmussd {fir deistminpg thepbseraency 0.3

angdi Bhid fERMeOf irradiating the resultant mxture
with an ultraviolet rays while still_ agitatin

mi xt ur 1§ 7 15 gFdempee ‘ffﬁﬁsﬁ‘?%oﬁ oh 2 imeelcdiagk made ?fg)“a%?féjrused n
ahﬁ@wa&ngfkaﬁmesThe wat er absorbing resin usable in

this |nvent|on is a water- smelllng 30 mater-lnsoluble

cr oss- FigKed) ﬁ%??ﬁ%?ec&“é‘b%}”eo éflﬂff’érW??gusﬁ H&H‘Fd’é‘g}“ng examples

Th@dtrer. 0(BY Matsrie vewedtlthd\@irrimSvat&ated M thdWysrking\eRathpley)
refers to the water absorbency against no pressure in

an aqueous 0.9 wei ght % sodi um chl ori de sol ution
(ﬂhy@kdﬂ@gﬁﬁﬂbnehméﬁabmﬁnem) WO 2007/ 031969

PCT/ I B 306/053324 7 such i ven sanple a sorbs
cssent 47 UG08 TEY B OF BOR0TbSLertRaOR o g aborbent articles
preeﬁ@iaalblfyr @k in diapat draraiming peats; ARGHrisdfg M AQorbAQ agéd made by a
[ror e nPreferably at a ratio in the range of 10 to
6dnet conlprising
a) a step of mixing a water absorbing resin, water, and a mixing acid without
adding a water-soluble radical polymerization initiator and an ethylenically unsaturated
monomer and
b) a step of irradiating the resultant mixture with an ultraviolet rays while still
agitating the mixture in order to maintain a mixed state..
(a) Water absorbing resin
The water absorbing resin usable in this invention is a water-swelling
water-insoluble cross-linked polymer capable of forming a hydrogel. The term

“water-swelling” as used in this invention refers to the water absorbency against no

pressure in an aqueous (.9 weight% sodium chloride solution (physiological saline water)



g/g. The term"water-insoluble" refers to the eluted
sol ubl e uncross-Ilinked content (the water-soluble

w@oloymasroezonpound) in the water absorbi ng resi PCIHB2066/053324
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preferably is in the 5 range of 0 to 50 weight% nore
preferably not nore than 25 weight% still nore
preferably not nore than 15 weight% and particularly
preferably not nore than 10 weight% Incidentally,
the nunerical values of the water absorbency agai nst
no pressure and the eluted sol uble content are those
found by the nethod of det er mihat i on specified in the
wor ki ng exanple to be cited herein below. 10 This
' nSYlglp Eh V\ﬁd’] %19£ne;aﬁlg)?ebelsbé%rgg&§%lruldlzf a_ltoefc raﬁleé\ﬁ&o? fles& t‘1'1*311? 2 %'/g'? greferably at
o m latlfm guthd yango by frier 109 gigyardmere ipc fgnidmpt a:mno an thie mgpge of 10 to 60
%t ufh%ttt%jn \W&qgﬁ)ﬁubﬁé;’c}@e f}g tﬁé ?M(Pécﬂ&blé)tlnclr(l)sg—lﬁhged content (the
abs rbing properties. Inci dent al I'S I nvent
r e\gimreﬂ@h@;b m&vrm |Cdmwtmdbmdb€nwatpmbmgrbmggemmwhtcb gireferably is in the

S
Rl S SRR Rt O A B, i
 refcmblyaeat dnars. (ol veiheR. bk DpEF iy Disarildn not more than 10
Prgdisfiab! Ync1c%ﬁtaﬂ§ s ﬁfr&%@al%ﬁ%%ﬂh@gat%%rHé&S/ %Qamst no pressure

nmononer whi ch contalns an acid group at the tine of
poing theralyied s0bb1 eoniggieare tpprelowpd b the ps ot ehdegraglagon specified in

V“lh&@o&ﬁi?;é%@mb’l%%‘@bé&tehhéém'b@}b%m' on does not need to
be particularly restricted but is only required to be

capabl dhigfinysafipypigisrapinmakes yise ¢fol Yy abserhige sesifovibigke possesses a

CoRQNgRed @cﬁﬁﬁﬂé loBlalnkd %%@yrﬂé&%gaah @&!mglr&ﬁstc%a aln¥ng unsaturated
unsat ur at ed nononer " by neans of any of the known

et SRSt f“FﬁléhféYlﬁ‘yP%ﬁti FAapid ahspsbipg PRPEH D ﬁ%@ﬂtaﬂl@ thignvention

Pabidr@Ulagr Ay dcRSobduplcBftafiity ufisacRiBd ehbRehel OslR & monomer as
nonomner ?osseSS|ng an unsaturat ed doubl e bond at  the

t tchilomrila weiFleét convaried by IhadrobsistsHesetsib fero MARRCtsEfTrigLo an acid

t Qyrbdp %ftérnv&nbb@ﬂleﬁiaﬁo@m P@f&aﬁmnmﬁl %Mﬁiﬂ _c8&aining unsaturated
(meth)acrylic acid, 2 net h) acryloyl ane. sul fonic

ac‘P%PO“E’r ﬁ?’&@PWWI‘ BPYpH e Dee dunoitir gariga uscc.
2-( mlat I'ﬂl@WabéJr %Boﬂﬁntzreﬁﬁwm% chik BpasRe ibtlsligvinGomgded not need to be
vin

| fonic acjd,. and st e sul fonic acid,. and
séﬁﬁ§“§ﬂ¥rﬁﬁ?mwﬂohﬂoﬁl8”%y8ﬁﬁ5%?ﬁ?&mgFﬂ@Bb08 tbging; Apfained by
MRS ng UCRo@Sndr I?éﬁinbdr@ﬁf ydsamiamﬁ corhifidP ah iethyle@idally unsaturated
th)acryl am d %gg (meth)acrylate, and
W%%ﬂmo it HeryracieRags g A no

g r oup- dbatdyrhiogly unlaafawﬂ axtcﬁdmam ﬁ&ﬁfaﬁmﬁuﬂh redicted but is

m’ H’E‘é al:frgcf thh Iaamrgﬁlg%l? sse&sép@ %@ Ctt}%/ Egﬁ éloﬁblg’ gond at the terminal thereof.
N, Ixachiptt by tha monoineaRydrdihped ﬂh)saﬁ:xfe)dh@i &¢ aiititlc monomers such as

gl Lfg}l-eg})?ﬂr&llgélcﬁn% ‘g E?E%rk)gﬁ ?T\ne)Sl?I—]g C ac%é&q@?@ryﬁ% pfpRane

ussatfosic hdie r2-Giatghytylaide - maﬁylfmmaiulmnmaxlﬁwleyl@ﬁlfdsnMJamd
031969. PCT/ 1.B2006/ 053324

e e S i SR b e o R R RPN SRR <adpighhe

2 r(lm)saauclyhsc(yrietlﬁachﬁmmde Si‘t[l—lsﬁbﬂtltmeda(medl,)acrylamlde 2-hydroxyethyl

2- LB PAAGE WA T3 TEH AR RRSS: SR SodiSlohaniRg

unsaturated monomers such as N,N-dimethylaminoethyl (meth)acrylate,

N,N-diethylaminoethyl (meth)acrylate, N,N-diethylaminopropyl (meth)acrylate, and
N,N-dimethylaminopropyl (meth)acrylamide and quaternized products thereof. These

monomers may be used either singly or in the form of a mixture of two or more members.



N, N- di met hyl ami noet hyl (et h) acryl ate and quat er ni zed
N, N- di net hyl am noet hyl (neth)acryl ate, and

W@ p@ri}@ey yl ami de prove preferabl e and acryl i cP@UIRR006/053324
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and/or a salt 5 thereof are particularly preferable.
When an acrylic acid salt is used as the nononer, the
nmonoval ent salt of acrylic acid selected from anong
al kali metal salts, ammonium salt, and am ne salt of
acrylic acid proves favorable fromthe viewpoi nt of
the ability of the water absorbent resin to absorb
water. More preferably, the al%kali metal salt of
acrylic acid and particularly 10 preferably the

f‘%%b%m@ioin?eﬁ%h@e&%d%&%d (rﬁgt@g%r?f@&% §Cq}1 +}1 ethane

ot assT rove
t halfpriodudt2- @m:th)ﬁcrylhlelda&@cthﬂMammfome@qlfth an@saﬂute thereof,
oy GBS ARAE Rk il h U RAELE, ACNREBh S RRAYE

i fwedacayiate,Pagd érnpth)@sry@ﬁm@mmhvmnrhferabmn@ ey licastdoandéon p salt

ar FMQE gﬂg&mﬁ s 15 such as aromatic

t eni ca hu% ura%ed nononer s havi ng carbon
nunber Whan atnI‘PéfYﬂlaﬁglé salpfs wged as tho moapingyy gej rgonovalent salt of acrylic
ety &wc&ﬁlﬂ&n Hﬁ%@é LAt ﬁfétzaﬁr@ﬁgw%&oﬁﬁ%' 44, Erﬁlr A8Re salt of acrylic

nunbers 1 n the range of 20, alicyc
etdsidl RAYesdRYgatin Famuhavics Prh hiesbHEY Oh glec\aaf@oabsorbent resin to

NUER&H Swdté} Mg pRAGSILT he alkdli ]rgetalaéﬁg &l E{&Y}Jhcea%i(ﬁﬁlﬁi Pirticularly
(rmeth)acrylic acid containin groups havin

c dreferablyu v eacsylicnacidh galp aﬂg@efgifrom AYOIZY SO Pho bgmtm @alt, and

oﬁxﬁggﬁmthpgpgﬁwggbﬁ nmononmer 20 is generally in the
range of parts based on 100 wei ght

parts &t thepgodustion, P%&‘P d%@ltqr;ab%ﬂﬁ'%%f [RsiR eYCT ARG components than

”Bcﬁé hRA&Herd @ﬁﬂﬁerat&f adve nﬁﬁz PR QL iR AnRfindt 08 imphyieh: gOtHQ B of this
nmononer exceeds 20 meg%%% parts, this wll EOSSI
[

degrertien-tirsampleept sugh TARPOBICh SRPRSRER Ydﬁ?lﬁlérl% dgonomers

WalueH asaR&Rk R y1dnR 1P unsifufatdtbh &lonRRSIAN 8 Qhrbbﬁﬁﬁrﬂbéﬁlﬂn@ﬁh range
is used in this invention is |nsolub|I|zed y the 25

£ GBI 20h SO B M s BEAa TRSROmER i Dptga s in the

c r@ﬁg%' df 2ko mayaliogelic RehyRhREE insalataddneshontdys KakBig carbon numbers in
ent

oo Bt g sut T e 55l BT hours ravig
agafion maﬁlsggﬁi tA@rangd of 4/8ts>$ot hare ﬁmrﬁﬁ{ ysacH Zfalr&hobic monomer
unsat ur e rou a or. not ess than t eac
¢ oAl ootes A HE 200Feiet as gt oA 1) AT Rafs of the
Cr@l‘ﬁ}&edlda[lb(i gaageal Mménohler SmeRBBED PAHOOE (]iIO&Be nlﬁbp(ﬁ&@d of the

| ﬂﬁrgfopgaaé Igr?qlrjllf)ﬁ% g@c eécg e%vtgllig tC }ae?rgs th%( wrr&) posmb(?y degrade the water
N, disorbiag pydpemedl ta protivka oyt asbbent réhlfret hyI ol

E gglt ;g %%ﬁa%?é‘gsgﬂfﬁfg%%?‘{% %)ug% zﬂatﬁis énventlc‘)n is insolubilized by the
( ﬁohiye)tpﬁ @pPyh Gmﬂnglcy@ﬂﬁqkmﬁﬁﬁﬂélﬁm&hnk may be the product obtained
CrD(EoR) SEryrave: vang e T v afal dURERG g by wsing an
pohtﬁml angs-linkiigalgers @abissssof npniesshthactwl po@n&mmhle unsaturated group
t re{n or ngtI f(:)sls tl{%&l ?\%ﬂ pe%ctgvrelflgnc 1E)rt11 gr%{l sI 1%ttl$e’ m(t)lgzclzu ar uX] am ne,

The internal cross-linking agent of this description does not need to be particularly
restricted. Examples of the inner cross-linking agent are
N,N’-methylenebis(meth)acrylamide, N-methylol (meth)acrylamide, glycidyl
(meth)acrylate, (poly)ethylene glycol di(meth)acrylate, (poly)propylene glycol



triallyl cyanurate, triallyl isocyanurate, triallyl
phosphat e, ethylene glycol diglycidyl ether,

W@ pwg3gbycerol glycidyl ether, and pol yet hyl ePer/tg2penis3324
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di gl ycidyl ether. These internal 5 crosslinking agents
may be used in the formof a mxture of two or nore
menbers. The anmount of the internal cross-Iinking
agent to be used is preferably in the range of 0.0001
to 1 nol% nore preferably in the range of 0.001 to

0.5 nol % and still nore preferably in the range of
0.005 to 0.2 nol% If this anount is bel ow 0. 0001
nmol % this wll possibly prevent the interna

LR A3, B0 L APOLIS SUBE B RY oa

t hm@alvsalts of pysiaoryjic aﬂdurlyleﬂnelogmoeanetth@negéacrylsner t@ipldpt] lamine,

of [ Y
L, SRR BT IR 55 SERDIA R
stpolg igllbfcéf ol atyeidylegher,rineé p®1®¢thﬂ¢nqgiE0b@gVnﬁyl dvhert hEhegsmternal

f 6§§ﬁrﬂqﬁgnatg§ﬁt§‘ ay & Gd 11:1 {h E&rﬂxgof%%%ue elews Hﬂlfnbfe%erﬁ&rs

I'nt"er nal " cr oss agent I nto
r eact i dic gyeuns 9f e fipraal C&?Hln]gmg agengtotbe usqdigpreferably in the range

po(;fmﬁ 41 'nﬁﬂ‘%?fnoferﬁefgﬁe rﬂ'*:frtheolran%f (;fQT OOlJté O 5 mol%, and still more

neutralization of pro uced

putplerblygn thereneg of H@OQ o) vaokp- a%&bfr ﬁé@ﬂnt lﬂé’§10ﬁ/ 0.9Q01 mol%, this

S %1ﬁ1‘ﬂ6§s§bl§ ?re%ﬂt YHBAkAS] crbfQintR g‘ﬁg&{t fr%{‘?lr%g@(?ﬁ‘&(ﬁiuced into the resin.
i ncl he nononer mentione bove and the internal

Cerg}g/eqsq:lﬁ,klif rqlga Hpamt exgeedpnl H@%O@S}S wil paspibly wndslychsighten the gel

Trk@reﬁ’éﬁl YdTetht 2@ktrORbsbidkhd @mr mwfw“ﬁeh th& %Bsolﬂﬁloﬁsﬁlgadl@ For the
this case are water-sol ub eralca meri zati on

i iPEpdeedensofithrrodilimgedBruswrsialorbe @éer@ae the golymeralysihe pie of the

Peh@Hiaf aloSy-LiAMPMHMiIPRITELL i8ta8d RN esREiIcHR-linking a ent into the
persul fate; potassium peracetate, sodi um peracetate

pdf?%%lgil B rh?&f%oﬁ‘%’tné o% aldr ke pebesrissitaatiethe mgpgmer or after
t &u&mlzadwﬁdf@]wr@dﬁc&ﬁpom@k ogen peroxi de; azo

conpounds _such
3, 2" - ad GBI PIATH W PFIBT B R SR MPRIBRYBrt WEicshtp polymerize
phat AR NIRbINEGch@ nndhmntgl Bt %ﬁomérmdnu@heﬁgbove and the internal

- hydr oxy- 2- met hyl - | hen | - propan-1-on, for exa
X%‘E‘E‘?;‘g LB % & wign e neT‘ilezl%?ﬂX%f‘ﬁlzf‘ﬁlﬂ wﬁ’&f‘t&’fs which
Medah be ed iR haMAsIERY wb@r SoMHN félﬁiéal\lidolﬁneﬁzitﬁﬂliﬁlhﬁtgrs lﬂglﬁﬂﬁg
such as a SH|fIte L- ascorbi c aci.d,

sderulipgs wich gpaipssiumnggiate, f‘ﬁéﬂonﬂ‘ﬁ’? P‘?r%l{l%?es d;ﬁﬂgl“m Pers‘ﬂfate
c mmmhﬂhepeiaeaatefsoalhﬁa peRRanR, potddsilineRGHOMIIS sGANNA Pedcarbonaate,

ntlone bove does not need %Bi§$
E: yh dronegnsy é(t?e{’) BErOTAf128° BT dp #h the
r almez@tﬁsa&mi(ﬁnop&@aﬁé) dMydro%ﬂ@fide amrppoppel eedhliyn inftiatdie
ran e..of

If this co centrati

pangi S Sy Tonelly e Sl A AR GUBES. v feater-solubl

r agdmd pblynkdaition m&anmrpmemﬁbrm dbonk tnfay be eg[ablded With heducing
me T eql uired fo E se tge re %}an

by PGB a0 LS F A G 56 6F 53 St 80 as redor type

PGitih82006/ 053324 10 Iarge wat er content. The net hod

to be opt nerlz tion is not

parti Cﬁ[?l C ncerrlté%{oplolgt%heegmgy i e aqueous nBnbmer solution mentioned
above does not need to be particularly restricted but falls preferably in the range of 15 to
90 wt. % and more preferably in the range of 35 to 80 wt. %. If this concentration is
below 15 wt. %, this may be disadvantageous with regard to heat consumption and with

regard to the time required for drying because the resultant hydrogel may have an unduly



may be sel ected from anong the known net hods such as
sol ution pol ynerization, reversed-phase suspension

Wiy at i on, precipitation polynerizati on, PE@ntB20ed/ (53324
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5 polynerization. Anmong these nethods, the aqueous

sol ution polynerization which conprises dissolving a

nmononer in an aqueous solution and polynerizing it in

the aqueous solution, and the reversed phase

suspensi on pol ynerization prove particularly

advant ageous on account of the ease of control of a

pol yneri zati on reacti on and t h@ performance of a

produced wat er absorbent resin. 10 In initiating the

af pol ymeri zation, the polynerization
1%%?§?§%£8ﬂ§ﬁtloned above is used to effect this

| ni ti atlhometiBdgd desdapked fpothy melyimeetdtion is mit paritwarly restricted but

”Erﬁlgl B0&LIcAP fom il %’%hee ﬁlﬁ&%&l nh@ods Fact! 'aE él\ﬁhgl 23131 erization,
ays, electron radi at rays may be use i ther

simgirsedaphasen sewetsiomatrobmeniztiona mmlgm’em Zegtyromyization, and - bulk

Thay r '
B P TN SRR ALt LA on i
1500m1PF1§¢Safﬂ1§ﬂOIVFft2 bén@@é@r i tanfaauws ppbtﬂem atbqi yoyinerigigg it in the
Q@ou@fsoljaﬁoﬁ angr %QQ@%e(fTﬂ{a% Qﬁsﬁérﬁfoﬂ%o‘fyrﬁéﬁzatﬁdﬁeprf)@enEeﬁ'tlcularly

Of eterrperaturelnlnltlatlng
cﬂdwféerge@ast @rb ﬁcca@%tu Qft e cafer ofngantel plas elymsHEIton erélactlon and the

a%\’l%nnatn@é §f IPY¥aRey IhepiantAgeaUs Wi th regard to
I ncreased residual nonomer in the produced water

absor béhtinitigdng thengforgmengenetl polpaetizafion hy Polwagrizpigen initiator

MY iRoRGERRvE ®Oudeang ,eff@&rtﬁlﬁqﬁ;ﬁaﬁdny @@gdﬁe@%@ Jolly REriMAb R finitiator
absor bi ng property of t he wat er absorbent "resin.

THBeRgRGH abpes, é?tsVéﬁn‘HE-‘ééaéS %&}&B@Vﬁ@ﬁtdﬁwp@wwérradzﬁmowd rays may

I efeClised leih&@ m%;tbh of i bomBAANOREK iIZ @ d;io%d?f%ﬁtﬁdﬁr RGN Pbugh the
a%ueous nonomer  sol uti on suspended in a dr ophabi ¢
or

GARGTAIIE o 7, BRHAUNE (1 §ONTSEFAGEHIepFNdE) @ Uakiaih(o! Neglymerization

4083466 to Mse&%fﬁﬁ@&efe%ly A4HERRde of 1|§Q0 14@’81331341310r@[3féferab1y in
No. 5244735, for exagg@ﬁgiThe term "aqueous sol utiaon

2 5‘h‘ib Eﬂnﬁ?réf |29 & il PERSTALUIEHR fECRLnG rthf‘pB‘P VW%‘?%aE?‘h 66‘”3“’5
anréifl RO B MERITRE] z?dl’ivéltth@ MnayWet diQdbandlef\ With regard to increased
d|s§%%i|Q%Bsglvent is disclosed in U S. _ Patent

469 mer A -he) g@)du(fqg Wl Bbsgzbentf\laesmélgy%ggzself,\ﬁross -linking
4988%d8 malproded 2 thd 1bng, NonscGudb@O d€bradid: the 3e448%:bilNO property of

5145906, .and No. . 5380808 and European Pat ent No.

08148361 ARG N §¥HB086, and No. 0922717, for exanpl e.

The nombeeesn anrdedsfe phast tsugfeasion \polyateriadtion3Qefedst @da byethod of

way.of jllustration in these nethods of pol ri.zation

ca et on £ SRS s TORc R mEEtE it § hydphobic

S Qdrgdniicogolveal. y Mk dizélbiedin Uad) Phent Mg l46985116,8¥b. 3967323, No. 4446261,

pol IZLNg a 2007/.031969 PCT/ BZO /053324 11

DL PR Ra0d aNey o Ry 0E SEIor ABY yREbT PAdHgn soluion

aqj(ﬂbngfrrﬂupmc abfesd @i AQgNETDHD T p(Symdshm@s ae agueoas mydnbmer solution

ogﬂd%{l% glcﬁ%fe&lenrg so?v%%tr alltI 1ZsI (ﬂg:loslg in %Séjl Iga?err]ltt 1\%9I4g£%r01’ No.

4873299 No. 4286082, No. 4973632, No. 4985518, No. 5124416, No. 5250640, No.
5264495, No. 5145906, and No. 5380808 and European Patent No. 0811636, No.
0955086, and No. 0922717, for example. The monomers and the initiators which are
cited by way of illustration in these methods of polymerization can be applied to this
invention,

The aqueous solution polymerization can be implemented by polymerizing a



conmpound such as sodi um hydr oxi de, anmoni um hydr oxi de,
sodi um car bonate, or ammbpni um carbonate. 5

wor@esa y, the neutralization degree of the PCDIBOGHS3324
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wat er absorbing resin containing an acid group (the
nol % of the neutralized acid group in the whole acid
group) is in the range of not |ess than 50 nol % and

| ess than 95 nol % preferably in the range of 53 to
85 nol % still nore preferably in the range of 55 to
75 nol % and nost preferably in the range of 60 to 65
nmol % |f the aforenentioned néltralization degree is
10 below 50 nmol % this will possibly | ower the water

2 ce(fa\a?g 'ﬂg%ra%fzef(%}a?yl W?gﬁw ?@?8%12% nya[cl n%gllﬁ) %Jntdn{ln%monomer such

prasvest aaye sud fand etherearf@atnﬁetmhzmgdm pewde dpaigner Abiteran alkali

Q ' jO h I r
PUNEGE ORI S Sy W PR o, o
al dngwenivthicgrbénadix ogel - | i ke cross-1inked pol ymer to be
15 unalﬁreq&gﬁ ' theCh ahiaﬁofl O(fe eE h(ﬁ W@t @‘Bdl%@& %&R ngosorblng resin
resin, it pr%Ters e pol yne untl a
V\mog?alr@rtgq@re agid (g;;gup( g mol% af,t@e g@mabmd oyg proup in the whole acid
acé}blﬁ)“f &in tM\@faﬁQz ¥ ok 1e*§§th§1p 9@ hfo!l% %(‘1 ¥ess ﬁil%? 95 hgﬁ%g ﬁ@ﬂeﬁtﬂy in the

The wat er absofrbent resin is used
i ieegetafon tp$5 pradfoe ﬁtdbwreaprpf@w@b/rly theyepgq ofaﬁs@ﬂéetﬁ@l%, and most

r ep%f@ram' ify 'fhe I rngR R @0 'Ebetﬁjj Y1900 1Y 1R af oA d G iBn AR R zation degree is
having acrylic acid O (salt) particularly as its

melctPve 8 &nthis wﬁbpm@}m@w fhelwaterr abserbercy kg dhepRigFralpsorbing

WheGh 118 ioBiRidiesh By 19ROt &1l ﬁéstsibgnmhﬁmp&e&%ﬁqmém the surface
dried and subsequently pulverized to a particulate

vdtedrmeabgomnmeisecditgsi n. The drying may be effected by

usi ng gk iRlynRHedliods géhere@l?t thé ckoslllihedd lylﬁer is in the form of a
tenperature in the ran 00 to 220 nd nore

prigreeah YWhils tilﬁeme‘rné}ﬁ’@é‘H%‘Fs 1'2%) hyQogBiie cxussBeked Rl o be

t haledtby &Y braat do QBsm mersdb@&bm@ rbsTR ity préfekSthe f lymer to be dried
i npact shredders, and igh speed rotary grin

i rfE’I“h%I ater Foniene (bhilder F(H@i GPRAT (fesis@rbisgds yhigh |Wh“ Fapegifically
1. deerdbd bdipe. Particl e Technology Handbook (first

edi tion, conpi Particle Technol ogy . .
Associ é‘?lFéiV er a{’sﬂg’e %R‘Rﬂ THEE il’hg’és \R%’&‘Hn bouelgebly powdery
| eagér e&bﬁtﬁ‘b@ft rdsbﬁwm@mexfbtmd BYRRRARINSIE aShieddnRs havmg acrylic acid

cuttin ari.n strikin rubb can
C b Baig e SR orhado AR HYorRRb A a1 Bk which
Meis ibtged tyh @ol@ﬁmdgtlbm Js MPRerbrabl@ Sdritddi £ hmv@uemyt puliAgized to a

and shearin S in nmechani.sos ca us } .

PR BE G S oo d R e e FielRE By wripe p gricgsyen as o
t Vo' hir pipecler 4 RghperQiid retheayngoenf dind e@l 22 Caandredre rpieekably in the
exa@l z %‘B&%ﬁ /031969 PCT/ |1 B2006/ 053324 12 The

Waf e Apg ‘resin to be used in this invention is

pr ef er &bt yseinil the ppbredetion anfoag mleaPpléiﬁﬁW &hisheri; tim'pSct shredders, and

P eséfs%d ro grln efc’solrrlcq

the Particle Technology Handbook (first edition, compiled by Particle Technology

u(peg ! Se pgw ering macglnes clasmﬁed in Table 1.10 of

Association), the powdering machines which possess at least one of the powdering
mechanisms such as cutting, shearing, striking, and rubbing can be adopted particularly
favorably. Among the powdering machines, the powdering machines which have
cutting and shearing as main mechanisms can be used particularly advantageously. A

roll mill (roll rotary type) powdering machine may be cited as a preferred example.



di aneters of not |less than 150 mand | ess than 850 m
(as defined by sieve classification) at a ratio in

wae b@7103m9ge of 90 wei ght % to 100 wei ght % pref eP@DIB00GN53324
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the 5 range of 93 weight%to 100 weight% particularly

preferably in the range of 95 weight% to 100 wei ght %

still nore preferably in the range of 98 weight%to

100 weight% and nost preferably in the range of 99

wei ght% to 100 wei ght % When the af orenenti oned

powder ed water absorbing resin_happens to have mainly

particles of at |east 850 mi h2di aneter and the water

absorbi ng agent 10 manufactured fromthi s resinis

used i h @vﬂte% Q@s%?o%gte egh %(P?er use{ll Eheth% iR re%r@ﬁgﬁ %gwdered

gi ve an unpl eaSant touch in an b

r uptnyr ePr@ﬂq!elbb’opsh @anowgifretl hveateti aperbing radig ovhlctmeor\tvamseparticles of

ab L O e r i nl

pa@%@%ﬂg s&oﬁ& ess%aﬁ)ﬁ) 1%%%&3(4%885]&%%52’? | %s defléled by sieve

poshssificanwyp) algyratigan éhoupoge @fx%bwmgbt% & Wtk wlght&n draferpbly in the

al Fhol ighs e h%q(?ﬁ&Pwé‘lght%o ﬁyﬁ@ubﬂ %e'ré%g/ Wtfn@rah%@of 95 weight%
15 al |l ow

actl?%/e ener rays Oow or

evier] 0 aveighiAnsdineere netlerably dn ﬂlﬁ?b@wﬁm %nvvféélp%c@t WO weight%, and
agfﬁbs@ﬁltefe%tﬁysﬁ’ll%ﬁeeran%érﬁ@9 deﬁﬁn%%éldb \Dé}gﬁt%g a particle

size of |ess gmis used in di sposabl e
di aper ,\Whegy the eafgigprentiongd nowecrsa rwated] @@0%32 Fraifis happens to have

t hhanghpihiQcd Q)Psert'el%ﬁst of50t N ¢ ARRLe@NiRl (e waldt fbsorbing agent
surface of the diaper. 20 The wei ght average particle

di rawfa@pure(d[gqp thyp rqsmelsvyé@(b in 3 Hspesabla ghqp@rs ithe digposable diaper may
pr&fesAl léa&% &S th@ﬁan PP 9&% dﬂ%ﬁtuieﬂﬁ@ to'é%emf the diaper.

nore preferably in the ranq{e of
patlse-db WRley afspetien spAcy may ehféd‘fcé?}g Uine @emlw m@@ ¢hless than

Theol QYA hibhBke &l REM %@d&eﬁa}aﬁgg%gg@fup@a%kp&h@ 8 war, and may

distribution ((TS) of the water sorbing resinis
prafoeid Bp yinfleieq Haiforanigdigrorn with t{leoa(@lvggner% fays. Further, this may

pre@lﬁ)@rl&b lo¥ eve nbR@hdnedtiéht of watéDaberport &pﬁl:ltg(&gamst ressure When
particularly desirably in the range of 0.20 to

Prbe &7 Favift Pt skl et ap Ha0 faingiansed i SGpgrgble diaper, for

0.e3@mpithef HegRkiddinhey pisankk@digh BRViopdhe@bfahe RADEd 616 the outer
size di St"\r/d bution ((TS) means a magnitude which

deUHRceL dhefiansT- decr easi ng particle size distribution.
Faor the water absorbi ng reS| n of this invention, it i's

desirable tqQ have a le siz i sfribution ch
i s not bfl%‘F npTeN i eragty la%e%ﬁﬁa&t Bg thecwpien pppor ing resin is
exprefdtably3dt Idss tHae 300gar dltidthSthﬁ{ 800d ah dmee \irétkiably iffthe range of
icle size distribution ((TS) of t
butash Thrga DB O TAME b Tkates batbied0omys,
this wht I@athintit yaibwedevidiegat pyeicleistpaiisritamion (&) of the water
absor benc ai n res b use of .a
OB E F S P Rg B et 35 B 88 BT Phss i GRYa e tange of
13).20 st 4(b phriowarlyl iﬂesirhbly & the |rzmge Of Q0 td MBS andl lstill more preferably
pass bl LeuQu roduct i vi t. th .
R bt ool Bgbr8aTad. | R o iRt SRk fielifiop®or bificte sire
avistdigeiopafot) aheandiaamegnindo fwhidhe devadasss ahlbs alebicaning eadivle size
distribution. For the water absorbing resin of this invention, it is desirable to have a
particle size distribution which is not simply narrow but is widened to a certain extent.
If the logarithmic standard deviation of particle size distribution (cc) of the
aforementioned water absorbing resin exceeds (.45, this will possibly have a negative

impact on the water absorbency against pressure because of an unduly wide particle size



(D50) and the logarithm c standard devi ati on of
particle size distribution ((TS) of the water 5

W@R®ookiony resin are the magni tudes whi ch are PCT/IB2006/053324
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determi ned by the nethod specified in the working

exanple which will be cited herein bel ow The water
absorbing resin to be used in this invention has an

el uted soluble content which is preferably not |ess

than 0.1 weight parts and | ess than 30 wei ght parts,

nore preferably in the range of 1 to 25 weight parts,

still nore preferably in the ﬂ%nge of 10 3 to 20

wei ght parts, and nost preferably in the range of 5 to

15 r

a fdééﬁgﬂr)rlgﬁ%ll gﬁetg@\‘lt\)glt%gvr . éhég;\%?lg 33318@7 ctoﬁsp?{uo{lér:)? lovsier the c})roductwlty
dﬁﬂﬁﬁ&%ﬁﬁﬁ@h@gﬂmm»the wat er absorbing resin is bel ow

0.1 wei t

ar go. ARt e hoted abbrage BRARE Al 3R WP alborbing resin

t H@S(@bandélee logarplynigsanilard tigvaation of pargéle ke thhelb@twt (Gg)anfdhe water

f u«fb‘é&ﬁ r&‘ﬂﬁe re ttlfkemé@ﬁtﬁ&es%ﬁ&{ Qﬁ QG Yrmife! § EMTOdI E c'if!ﬂs% in the
el uted 5 so e content of the water Ing resin
exeeking cgonpievhish withbe @led hptem helaw. p055|bly i nduce

Equati afc Qfai@ ﬁ@!)l"dg Ere RO HRCREG kil GnveRGor AL &d Qlﬂtegfsoluble

wat er or an aqueous” solution, 1nhibiting the sol

c ciopisAewkich isarreierahbytion fish dam§: laveighicnarts pest inesethan ﬂéwelght parts,

adh&e SRRy & (he l?ﬁl%é Gf Ney ﬁﬁ%\l\ghlﬂﬁnﬂg 6l §Sore ﬁeﬁe?abbt ﬁ' tRe range of
may glve rise to U revent he surface

tr @t%weghtrmw@}c@eﬁ mrﬁéerehiy iy g ryngeaﬂfeﬁ @ %Wﬁgle\mﬁﬁ per 100

t hgeivRtBfs o2Bc ARPRDGOEN AH& MBSIbiRE SSHUT 8F the eméaesbnlgle content
suff|C|entIé;exaIted The wat er absorbing resin to be

usddhg watehpRsortiRge FReinoh bRy Gl 3vighé Py diinadll pgssibly necessitate a

PrIgRardnit@n@ oP ra8 CHAhSGOEroWak fking2 RSB RILALL RS tHurfta i '%Gly?ﬂenzatlon
relatively |ow neutralijzation degree and then mx

t Hsighteacth sev. sk @ﬁh%}b@ay%m%gvv%tes?hﬁowrtcw ACopgEely. if the cluted

Hesbﬁibll’:f @nent ofP@b Yattp abdopiad reSiar §x06@s B0 8RN PardY @M &ill possibly
have been used for the surface treatnent (surface 25

¢ riBdice | HaHpiqRgof # Sale fomponens during, (gt i tioh S Gy, 1t aaueous

t r@afkibn gmammg&h@ 3bluble aGnpWhdnb) fioRe funcASMIOX M a WileP Between the
the water .absaorbing resin but fail to rea

(-
wi 4pce é”aé%ﬂ absorping resit PREEIRh AHE0 Uy Ml - fpowdef

Thatsvenbyhe PRHYER iréatin g fadin qbtdwécﬁﬁgl ﬁﬂtdrmly, WAs alsdr@éwrd: the water
nononer m xture gthe m xt.ure acid and

o n T ndei Grelirir Ty S HE fefled sl o' Sionnce so

as to Imayevagkerabsdrisibg eesinGOBd us€dDmNaisr iatdnfion Ii’na@ rall®rbet dbtained by
30 produce a water a so bi ng.resi n havi

N A PIEPR WHCTARPITBINEISH N hayimeds ’ﬁla“&*?(i}a lqyg P‘?‘l‘&aﬁﬁgon degree
praxduthen meirgr tl&b@ﬁkrchllsdirg wWaesi a[bsérbfngt keginswhthag ebase.  Heretofore,

;gpg)ﬁ{fgnctlp?ﬁm sg!f]apgsggﬁ fggg]g%%tggl l’i)erserlil &%e[ad? %F e surfjacegtreatment (surface
c f@m-ﬂnkmg a@ameﬁx) WTI%@@ﬁdlﬁ'ﬂﬂcQﬁﬁal RGTick BRAD 6332+ redod with the

r bsor N A bt ai ned. L
araion S EERDFEAR o Foor s P ucPnIRAAET R MR the sa
acthgthmfc(sach ds stoclexample, gCO@NaRI MThmeTpy peiyimesinig t 4ne pthylenically
compe oo XGRStk B a7 Yob "l e, or
example) adjusted in advance so as to have a suitable -COOH/-COONa ratio in order to
produce a water absorbing resin having -COOH and -COONa distributed uniformly
therein, and using the produced water absorbing resin for the surface treatment with

polyfunctional surface treating agents, it is possible to obtain uniform cross-linkage. A



carbonate. If this water absorbing resin is surface
cross-linked with polyfunctional surface 5 treating

W@®nn31969 he cross-linkage is indeed at an adveCiI/ERpe06/(0$3324
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yielding a small eluted soluble content of the water
absorbing resin. Nevertheless, this cross-Iinkage
inevitably results in a decrease of the water
absorption property because -COOH and -COONa are not
uniformy distributed. Thus, it has not been advisable
to subject the water absorbing resin obtained by the
latter nethod to the conventidhal surface
cross-linkage with the 10 pol yfuncti onal surface
tr d

\géﬁélj %B%g%: :I'e*?‘srn fég}g ﬁ)tre %ﬂg%%érdo g% QJ%B%}%BQ sor %etgl%/ Ettﬂ%emcally
rretmb@urmﬂ mcnprger] asxaemlc anid brhpade, mﬁlnlcgmpmsszmldltl@enttkm resultant

j&{er."i’s Mtrgﬁze@ %ﬂ rag' li cgrﬁ Shinf QIBCQII a@%% %ﬁlum hydrox1de (I)r sodium

p mar|2|ng a nononer nDno r mxtur
c onponaatlt durckaterabsubidg ropipas surfagd emnssclaikpd withy nglafuaﬁtalnébburface

\'Xg%ggﬁ% g%eﬁtsaﬁ{eyérbég lﬁﬁélé% is Jﬂ(ﬁ%@ QV aﬁ) QH\%&g ean?gcy st@f eluted

rbl ng resin havi ng [ ow n IZIn
deghubte, Comutsofphfewemrs@sor\ha@éwlabéiﬂvbﬁthﬁrées& é@s ﬁropfshnkage inevitably

NeULfi@lid ZQekreadd bRy A lﬁ@édr[%tfb%rﬂi’éﬁéﬂg beckale ﬁ)@l@ dhd™OONa are

hydr oxi de or sodi um car bona wher eby a wat er

aboEniargly dsribuipd  Jhusiirhed noiticemadyisgble GogRicshific wagonigorbing

di 8 §if ioBUiRE byNhé i@ YnethboB ]S fRNconTiRioNAL s%ffa&bér%smn‘ﬁgge with the
agent which is obtained by this nethod can manifest

exXROBITIRHPN AN RCCABREPD BEWIS- pr\SpEAINE 8. thoeogs wherelofhe water

Va8 SRER Ja)%ph@&il By RRVAURGbBn! AWNE W' s | iAAntiON is made, it is
degree as used herein refers to a precursor water

ab¥stRlF ndo r 89dHY havi Wyea #heerbingl itedR | ohlalsgr b8 (Rohgnerizing a
Mo Shopfer/hidBoRGUhix@iré E%gaﬁ:d ﬁﬁaiﬂrc%h‘@oﬂlé'ﬁt Shch dhRi®®§p& ethylenically

groups) in the range_of 50 nol % and preferably
[ rfmf;fﬁléfaﬁﬂ WQﬁnﬁ*iﬁSé‘C’fygﬁ @@ddherebx ‘E‘Pt%‘&ﬁ% i%eC‘Fﬁ%t W@&??%@Pg resin

WeHa@ing aP R Réuitdlizik® Qédted) Ahuf Predb&dl WatbOMbsorbing resin is neutralized
neutralizati on degree can be qgbtained by follow ng the

25vilfy 5y WAl FOMBARY Heh foadim hvdroide Aot A PRSAICTIVRArEfver water

| NBkHBinB OreSHGH cBRiREA! Whick) Ay P-COTH aindi -THOND QEREbuAS. uniformly
bly in such a mann to acquire

I d f
bty o RBUORE A ¥ B BRGREG D Fhadhelfgen Sanites

dedxadllepOwiIbaRAidnGRoRttidshe precursor will be omitted
here. The water content of the water absorbj resin
Lo be dSBECHET VHE' HEORGE BH 0N bl PR dperce as used

aleedibirdTers ag anpreAL LD rviﬂtdﬁgabtsdlbih@lrssm lhmemg laQRu@fRatichOolegree (the
nee tlcularl icted so . l.o as t

neirdle SuBE el Dk S6if Gy T avesegt gy to 50 moi%
C aunitl @reiferatly iide ‘mﬁir@ﬁmatb$zﬁfgb Ioflg td mndn%af Tk pb@irsvg watek thorbing
at 180C for thre hourﬁ ﬁf 007 t313q) foll h
PCTI'T B2YUS, T 332 OW 1874 31%680’6 °get ocaﬁo WSPYHEG, by following  the
prﬁiﬁremaﬂnioyled rrnftt]it&i rwiilg eugdde @ tr@ndrﬁenl\mhghlteo/qncaidﬁlgnﬁ[cﬁ an acid
pref er ab the ran f 0.to.5 I ght % .
im0 mpRSn AR By B p RGO HES U  gpanner as to acquire the
absarhemypnedsduralizng dgreeagiihtsude detetleraxplaediobyf thegrecursor will
nq%Q%gu§ﬂ§C|fled in the working

The water content of the water absorbing resin to be used for the method of
producing a water absorbing agent according to this invention does not need to be

particularly restricted so long as the water absorbing resin possesses fluidity. The water

content of the water absorbing resin after being dried at 180°C for three hours is in the



exanple which will be cited herein below 5 Further,
in the nethod of this invention, during the course of

worRoo7Mgn9ed the water absorbing resin and wat ePCT/IB2006/053324
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menti oned above, other additives may be additionally

used wth the objective to inpart other functions to

t he water absorbi ng agent unless they exert such

adverse effects as deterioration on the water

absorbing resin obtained in consequence of the

radi ati on of the ultraviolet rays. Anti-fungus agents,
aromati c agents, 10 deodorant 42" etc. may be cited as
concrete exanples of the additives mentioned above.

( es| ter

kgmé? In t %B%&L ltyé%%%oagtﬁrHé%@%hg?ngm'mom

agecﬁerabkynp rtlnes@dgeb@f @ h)eﬁ ab@bﬂ%edncidmﬁtveﬂle ofater [gprfent of the water
n«i‘f)?&f)fn r}e§n§ 1§Tﬁlgema%g1n§de\’\@ét 11?69' tgb e ih Fﬂ(l)d: ec1|fled in the working

yner zatlon Initiator an th ethy eni

uﬁgamgkaﬂewwwﬂﬁﬁnéwiMw@nhﬁvwadded at the tine of

m xi ng Pﬁﬂgerv‘ﬁttﬁé mi Qist‘ﬁfsqw;%tﬂs@ Slufin W@tcﬁﬁrse émglxir&eof the water
m xi n There ere wat er

ab%mrgnna desay apd W@tsmﬁmqng@@dm}vovqn @tl@b@éfﬁ/lbé%tmwehm@dlmnally used

t hi,%h B \5%@&1\19@0 in%aﬂ%%r R8s NP he wWalle lab%?mﬁ?@geﬁﬁﬁ@es?they exert

addi ng orily the water-sol ubl e radical polynerization

i ueh aadgersereffegddisn gie@ﬁpry;m@qq émetﬂ??y [VeRgIr C@hspg}mng resin obtained in
ungalcli@edr P RRMRON 8 the NfraliblFera9f. rﬂﬁﬁ ﬁggﬁsrh%e%@taﬁfmatlc agents,

absorbing resin, water. 20 As regards the mXxing ratio

of depgsanty. glcemanbs Gisdds seRncete eaﬂe@ak%b pife pdddtivgs ggananad aove.

wat er I@M&%éiof ‘matarhbmug}es&r eher ahd ﬁfux@ﬁ fH@t | ess
than 1 weight part and [ess than 50 %1 parts,

nore p rl’éf"%?r %qhg)d i herehy thamgisr gbsopipg a%f’@t ﬁ%‘P@fl*ﬁFd 93 rthes absorbent

Strhéhbdi B ehiPineéRioa N ﬁﬁadlé'] thel PRt RRBR Adica ﬂo@ngeﬁz%hgﬁhator and
parts, ﬁart|cularl ef er ab bly in the range of 4 to
y

e, By episaS Uns3 R GO BENORAE 67 BB YIdgth af 6 o g MBnG the water

t ubdGoRI F8h, WaEE Sind RAS Qﬂxﬁ? 00 MRight, Rahbs aﬁer&fy the water
t he wat er absorblng resin f the amount of water is

betOSAPHE WETY ReMPASe by tth; dbsqpgnt m%‘&@é P%‘}hif lbYeé‘V%‘htS made, does not
r adéladd Ma okd bf lelhdlﬁg?“()h@'l @k WadSofubRMalegu 1me§zuﬁ$ra¢1ﬁtlator or
Cross- Ilnkqg tﬁ gﬁﬁected If it is noé ess t han %
m&dﬁﬂg ?5%%1‘ ctpylpic I‘i‘nsi‘ﬂf}?éq bRYquesRett ¢ tEmgeqfeixing the water
ahsesrbapexinagaienst no pressure and agai nst pressure of
t he produce ter.  absorhing_  res In this .
| nt RO e BB o (e Tor s Mo GalFLAPh g Pivg fesingiad water,
SQN:itﬁ‘l’hg addedtih _aglahtountsﬂiteﬂdfaglyb@f ot W8t ean S%&i@lhtﬂ)aﬁrand less than 50
wat er | Sper sl oun ex e
S PR D R PR O ik 386 o BreEh M o preferably in
pahy ;’aagd: 2B i® M5 waighi ﬁd‘r@[ pardduthrBSpréfonglyais thd raf¥2 of 4 to 13 weight
2007/ 031969 PCT/ / 0533 ress. th )

2 B AR BRI b bR et gde t Rk R 55 o (g ehe parts

and thevpaey ebsbfvéng ki NI thf alhbent afuardss Baddwitli weighwipah, this will
ter absorb

e drerReAnant o88 Uiy Ry RGP R PO S graisgese o

abspedoeint 1fi @sik mowildsé theat 8 weahd parts, this will possibly lower the water

absorbency against no pressure and against pressure of the produced water absorbing
resin,

In this invention, the mixing aid is not particularly limited, so long as that it

should be a water-soluble or water-dispersible compound except an ethylenically

unsaturated monomer or a water-soluble radical polymerization initiator, and as long as it



i nduce the uniform m xi ng of the aqueous solution wth
the water absorbent resin, the 5 ultraviolet rays,

wab@nosrdsadi ati on is done in the subsequent stREI/IR2806/053324
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equally and evenly irradiate the water absorbent
resin and thus the uniformsurface cross-I|inkage of
the entire water absorbent resin can be achieved. To
be specific, a surfactant, a water-soluble polymner
conmpound, a hydrophilic organic solvent, a
wat er - sol ubl e i norgani c conpound, an inorganic acid,
an organic acid, and an organﬂ@ salt are avail abl e.
Herein, the term 10 "water-sol ubl e conpound” neans a
co Y r
i eéﬁl'g gtlrjﬂggsu ?@e %%%r&e%ti‘f)gsdéf tﬁ%wh@r &&Qrbgntq%%fr{\’g\% waﬁ%rt anpqglg}ove the
t hawrmoafghe Mireenstshlation with gheawden @swxbgrﬂ resihhe nbidee b addition of
r I

gﬁg‘ﬁ’hﬁfggﬁﬁx{é e§§ tﬂe '«l%a&&gaétfbasoté Lu/na‘ct’c{rhaéso Ee%ﬂe"s P%lﬁldwater and
pdmwp tgr ugéorigi @gmg\ﬁédhe a@legﬁef?(%lé@n voith @gsmd@@brqu gesin, the
SQhH%Nl(ﬁ& raﬂlst V&Jhén H‘fa%faﬁf)@bsl ny‘f’@ e sﬁbs% nf 35 CQE é'ﬁﬂlly and evenly
aqueous 1 tion. Incidentally, e aq
soladipie rﬂlqm%teruah&c@bq@bream@n@tme thesmlfor@hwfa@mqﬂssm&me of the entire
Wi \Lﬁémaﬂs&%er{t%gﬁ chﬂ‘ phLGBydihers Q)le UskBEélﬁé Ya erfat:t}ﬂﬁt 7 %At&gsoluble
aid s not 1npaired. Wen the mxing ard 1S used
patohtmasfcomponsds hydsertiiligorganic prlyanh g ‘ﬁilt@!f ﬁO@bkomorgamc compound
Pat ihGYhAE o £SEbArd %id a-ﬁheanmrg‘dnﬂ:gsaﬁ'a% FaYialb ! kI%relﬂethe term
added Dbefore addlng t he wat er bsorbi ng resin and
watharer splable compeylgs é’@ﬂﬂ‘éh@lc)@fpr%dn]@wt%e WilitpdetlAere o water at
tn%omeiﬁﬁwa@e@f n(%@esmnhz% ﬁ@fé%lﬁﬂdﬂé‘s& aReeysly with

the water absorbing resin, water. The aqueous sol ution
cont ai NG bh@ivisdn g wed ‘theygode o ysg ke miRG Aidhis not particularly

prefiEd®! Yrnblich thbenikiaR R Bly BOude@ i/ e dYMEST FOWABY B dissolved,
preferably in the range of 45 to 70 dyes/c stil

rmCP%PeﬁF(éf(érsﬁﬁﬂe?dqdrfnt%%ﬂ‘i%’l‘fgé ippreagally “6“51 iy hedoenp! ahadueous
Mo tutiph.efiaEiadd iyl tetdaBedudROIBHE maP incbpofie BYaeRIvenls thdn water
the surface tension is bel ow 40 dynes/cm this w il

pokidhip hg ranggn whigh “%018%1&%31 P gheymixigid i olgmPRiFRd- wat er
absor biwigkn! tBS infixiflg hidNg usdae the Peéins O Bne IBSRIIRIgNGe WALiBE aid is not
n is. use as in

and, en the re a di a
d|l%i‘ﬂ§|“ VrfE%“é‘é‘“s‘L $TI1}8 nixgarid gray berabrs q%ggj’ ‘bqr‘f gdrfigg the water
I &itBdrBing ges@andrwadidr ONdréi g sb&félguemﬂy eighg tas dlepsheet tefmixing aid
t he q7 Iflthe urfa&» q§ %n exceeds 75
dyH&s74 Gﬁﬁed( finuliapeeysly BW“’B? PP T Wi f ormity of
t he m Xt h§uedds soltien ‘vb@dtﬁfnng eahiRingQid 1e:S ia Burdded tdnkien preferably in
aqueous sol ti and prevent the ultraviole a rom .
SRS SR B T BB SOR PPt e 4 Y Rdye o, s
aguee lpﬁefﬁﬁlblyl il e rang@bfmmb 19 dpllme/cnaﬁmr @am paf@ngl mnthe( tange of 50
a|d [ tude which det
SB Ayt e S ROt BB b, B rs BT Ower the
V\Qaﬁﬂl@@// AARda s D H’EMdteB%BQﬁ&ﬁ@ &3214dur1ih§ tlﬁe@al’sd bfl@bsbllbﬁlg water and,
sur.factant. us
S AabE R BREel Bu ¥ BRI Bivit ReonE T RGTppr e sbsorbed
ndrquuhtemamwgf @cmaﬁlttvsmg bmbkamit@ om chestupslhemtoa IﬂtCSdlhIEVI g tlersurface
el%shon %‘ﬁ? %(IZ? ?Hrl;es m théso \rzv P%?ﬁlb#' cf gupt%ﬁ Formn}g )(()i:;l HB mlxture of
the water absorbing resin and the aqueous solution and prevent the ultraviolet rays from
radiating uniformly. The surface tension of the aqueous solution containing the
aforementioned mixing aid is the magnitude which is determined by the method specified

in the working example cited herein below.



esters, pol yoxyethylene sorbitan fatty acid esters,
pol ygl ycerin fatty acid esters, 5 polyoxyethyl ene

wa@kwMylosweher s, pol yoxyet hyl ene al kyl phenol et PEr/B82006/053324
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pol yoxyet hyl ene acyl esters, sucrose fatty acid

esters, higher alcohol sulfuric acid esters, alkyl

napht hal ene sulfonic acid salts, alkyl

pol yoxyet hyl ene sul fate salts, and dial kyl

sul fosuccinic acid salts. Pol yoxyethyl ene al kyl

ethers are particularly advantageous as surfactants.

The nol ecul ar wei ght of the 66Iyoxyethy|ene al kyl

ether is preferably 200 to 100, 000 and 10 nore

prefer [

undul ngg%S%thn{wguﬂangtq]%ed tl; thte 1x aﬁ(ﬁ %Ik ga§tv& %Hltf}hdtiﬁlt selected

s Urdra dteaameupi qonsistingrof namlbmmw@cmts add aipwn smfaCtah@ having an HLB

anE??lﬁB{ legsqmgﬁ (%H)g qsed Eg&%se%aﬁl S 81} &E g’tﬁ‘fal: nt%&e §0|?ﬁtan fatty acid

solution, and I nmpair t m XI ng propert e '

SLﬂSfemtmoxleﬂbnet lyerbiiart dathalpstlr lobterg, rpebflgh’cerln fatty acid esters,
Y5 &R Mene dikyi B S Ehy IR B ph Yo yo?ﬂﬁéhl 1

oﬂ%}% %fgle zggl eﬁDlL gctyas eglwmpxiénr?g HJS P b jrylene acy

prasfeess Seiosex mbla@é agfers; thighgiaplephod @ulﬁmceacgyb Pgﬁ%r alkyl naphthalene

C %HQM@ g@ld gﬁ@rzﬁm lp@ﬁfHJ&}%ﬁlyleﬂé’ §1§1Fa§é§aﬂ§ ar@HYR kri éuﬁf%sd@fsmf&%&d salts.

| ess . %in wat ér at roomterrpera ure my be
ci ROésd)Xyethﬁdenee »Berp| ashersy girgy vitagtigulagly c adyantagqons yast iyfaspats.  The

0Xh&lEeulR Ak &l by |tl?é"ﬁol%;é§/€t@l}rlleréé3 glgylp&ﬁeggk ?Eh?hera&& ¥90ko 100,000 and

ol yacryl am de acr
Do grdiritis sogist ) e maicagar waigithy bndslt pige olis, may lower

Cahd Qawmtyh)‘flmecs%tﬂa&&m&wa@y Anexhe &b fanhm@@bﬂ wk Qﬁl%unt to be added,
hydr oxypr opy! | ul ose, dextrin, sodium al gi nate,

arfacrg%sarﬂwlsqﬁém @E WS@W@O@ and ANPHF HGRIXEEr RIPREGY | e surfactant

aqylﬂﬂﬁl@%ﬁék’%saﬁnﬂ@%ﬁﬁ S@Anl*JQflsﬁny)ihE MRflecRFROUAs uddd® small, this
nol ecul ar me%g?t of the conpound is preferably 200 to

1080088 4p the pHEE app 81 ERAMAY 500 to 10,000, simlarly

to t hespebiey&lahples RE (Rl Watdr-sSlBRI polyE{@ tBMBSurafl mb&8molecules
hydr ophi l'i ¢ organlc solvent are al cohol s such as

MeEROPFPS IR OBPEILY of B less fRan Laie GhigIWalgsRbspm (GMpesRYFe may be cited,
| Sf@péﬂi%ﬂle @b@@iﬁ?i alcdhel, )ﬁoly@lh@l&ﬁ@ bxidé Sﬁb@éﬂfvylenéﬂg%blo belypropylene

but al cohol ; ones such as nethyleth o
Xﬁﬁ’L ‘ﬁif%éyﬂ hp%\%ac lﬁx%ﬂ‘f’e SOé’I“H’oJBS}IYaC(‘}S‘B‘Fy P%%’E‘WS% 1mine,
gl rmb)}l, lcarm@bst: etcirgbbééllf\ll{eﬂfyv r@ﬂulﬁ&m Iﬁ%@lﬁoxgrtb‘ﬁl’fyl aé‘ellullo?e hydroxypropyl
rol gct am an t rnma sul f oxi

(ERRLS. A Mo, i 0 s BT ORIUERL B GRS porticularly

Sl.t@lharaé?geetlshyé angergbible! polgihet bythgouad gl Ta®Imolgrubpywepie of the

gl’ %)%%'Pw;% I@?efﬁ?%tl)l}ef Qgﬁ) g(l% z@@gﬁgg éqtl(%: gTae?etrM;/ g&etog{OYO%&l $imilarly to
2,1Be ﬂolycmyatﬁ*ylhyé alﬁ.yl%thpent adiol, gl yceri n,

ut ane di.ol

2-butene-1, 4- %’élﬁ E di ol

1, 5- peﬁg{ﬁ@eﬁf) ‘?‘e hy GrogIC ESAEC T arf ahco Els‘b &%é‘%%hy] alcohol,

di enieytl ledgohbl, piop2t alcch®; eprepydl alcdhpi, rmt}mdl@holpﬁmpmyh alcVol, and

20 /3123%1&?‘9 PCT/ | BZO 6/ OSS? g ano

© T o hebae BT s DRG0 b ReOhed iR RapusB st Figpane. atkoxy

a_r(do]sia:tlbfildn_el glycdlhese seltahgdrbﬁlramayarbxelemsmdh ead hecaprolactam  and

?rgﬁgéc?,ign%{hyi {(])rrkyrreudg OS{I O)ggtiesasu I‘H a)gtdlijraeeth}% sultf(\)’)\gde? Elnc{TIS)orl}(/:‘I‘lydric alcohols
such as ethylene glycol, diethylene glycol, propylene glycol, triethylene glycol,
tetracthylene glycol, 1,3-propane diol, dipropylene glycol, 2,2,4-trimethyl-1,3-pentadiol,
glycerin, 2-butene-1,4-diol, 1,3-butane diol, 1,4-butane diol, 1,5-pentane diol,

1,6-hexane diol, 1,4-cyclohexane dimethanol, 1,2-cyclo-hexenol, trimethylol propane,



As preferred exanples of the water-sol uble inorganic
conpound, inorganic 5 conpounds possessing solubility

W@R00m08196€ss than 5 wt. % in water nay be cit eRlCT/IR2006/053324
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exanpl e, water-soluble netal salts which are salts of
metal s havi ng val ences of at |east one. Mire specific
exanpl es of the water-soluble netal salt are al kal
netal salts such as sodium chloride, sodium hydrogen
sul fate, and sodium sul fate, ammonium salts such as
amoni um chl ori de, annoniun1h¥drogen sul fate, and
ammoni um sul fate, al kali metaft810 hydr oxi des such as
sodiun1hydroxide and potassi um hydr oxi de, pol yval ent

me 18l1%n|% ne St‘f}fé!ﬂla@cﬁ ﬁhfﬂ@ pb’l?b%tog)ﬁr qu é}ltéél'&ﬂ%‘ and sorbitol.

um num sul assi
c aThf;seu mltdmtsommd b¢ ugrall aihemsingly foatne thecfaimg jofim rewfuso nfitveq or more
mag [um chloride, magnesium sulfate, magnesium

carbonate, zirconiumsulfate, zirconiumnitrate, ' '
zi r coniAspeetercdt examplel raforic uaicasdbhiratieorzania combenmd,  inorganic

a ,
%bﬁﬂﬁs%gste?s?] oSrO?l!l 11‘&9rUf% mhwl étﬁﬁr\@ﬁ& mQ}5be cited, for

nium oxyc Zlrconiumc titani'um
c hixamplgewatangplybile masal) palis yhickt ae syl ngtgle bayéngoyadences of at least

al deal i vigRt ﬁ‘)lecﬁ@leian%stﬂfftﬁee&/at@lgﬁ)m&e RGN @S OYHEIPFRA salts such

car bonat es, di hydrogen phosphates, and hydrogen
phiosphamedloritiosodiam kydaresh sulaoang peshiyasiliaia amaynin salts such

arg shidonfidl ok, &rﬂrﬁoﬂlﬂlﬁmg@r@g&l s"i'ﬂ:fhtg anﬁ%hﬁ%ﬁﬁirl i@ &ﬂaﬁl metal

group consisting of hydrochloride acid, furic acid
pHY8fskisies éuczhcqscﬁ()dl“mh)@a‘i”%@nﬁ"@ wsaumalwdrq@fm golylent mgjal salts

besueh hedusiah a@SorftleK @linidiBi ﬁdly&lﬁiridé Adinginklrhd ep(%glhm alum,
metal salts. Then, as exa for organic acid

s elafeaum chgrides cpls1ugy sylfaie, éiﬂglam @r@@a@sma&r@w& @éor?draomagnesmm

t hQrge OMR eSS SkbdAGeOfir@aRk SulBkl JircdH AR INARIS A6bfum acetate,
lactic acid, citric aC|d succinic acid,. mal i ¢ aci d,

arfdrCPHPAFARONGIE] @ircoaiih AREI051UR, PSClaip { AICOR | AnypRjum Carbonate,

al Kkbhit@ (&?éﬁl&hder@ﬁ@muﬁﬁbﬁl%dezﬁtaﬁﬁiﬂﬂ%l@ﬂid&e And QRR@HMNGHate, and
enuner at ed_above, pol ethylene al k et hers,

pofgaicHRly alkeli 516%6 It p fﬁ?a%é’éfltsss&?'h%ﬂl dﬁ%ﬂealca@aﬁt%s dihgdrogen
amma@mu@hydr@@akph@spmeﬁ mxing aid. Wen a
macr o Iecular aid such as_a pol yoxyet hyl en
al kyl A& %"ramrri?él § ’}?ﬁaéﬁeacgqsy%f esthﬁssé‘ﬁs Ofﬁ‘? morganic acid
gbﬁmeﬂ'ed BORY e rowp Iglemi%% of\ﬁ (gbkthldrMB)acﬂf sulfakis faau)(pmgahonc acid,
pre ra 0 refera
GoheBicgiob ot baR1da oy et Siar oraah 8h e Ph SABaE. digtge cartn
paﬁétalcsaltar |'1$he@,|r af @craﬁlbley fdro&@artl@ a&ﬂg@altgl thetsars Bﬂtm&frganlc acids
ave Cul ar e apove
eI R Bl ol D o B D P PR eter 1o Sy itric acid
WRu2HRi¢ 2013 120k RGH/anB2006ic Abid3d#h ad QAkwiathetal 3BISOdndi alighline earth
resiqrapd wat er, induce formation of |unps of powder,
priegent

%he surface cross-1inkage from proceedi ng
uni f or IAriyqngamﬂle]i Rtbinbbltndt heumeuids abdven pofyogyethylene alkyl ethers,

z)l“g:lygggr e,§6§ t er dﬁw%ewoﬁ%?%rg%gl Fsatlre Ql(rl\%%élgeously usablet as a mixing
aid.

When a macromolecular mixing aid such as a polyoxyethylene alkyl ether or
polyethylene glycol is used, the number average molecular weight (Mn) of this mixing
aid is preferably 100 to 500000, more preferably 200 to 100000, still more preferably 500
to 10000, and particularly preferably 1000 to 5000. If the number average molecular

weight mentioned above is below 100, this will possibly impair the mixability of the



| ower the solubility of the mxing aid in water and
conpel the production in an actual 5 device to incur

WQ e@absws9 These m xing auxiliaries may be useRCEIB2&053324
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singly or in the formof a mxture of two or nore
menbers. Then, the anount of the mxing aid to be

added is not particularly limted but is only

required to repress the aggregation of the water

absorbing resin with water, and inprove the

m xability of water and the water absorbing resin. 10
Specifically, this anmount is E)?efer ably not |ess than

0. 01 wei ght part and |l ess than 50 weight parts, nore

pr h

pa\g{t?{: %F r{)g regl %ﬁ' %dug E(gfn%ag%rggf 2 1% %fSB(?{r&ei Oprevent the
wesiugfhte pross- hnkasw |frdm rm®®ecpn§ﬂmrfalmly prd tikdabit dhggacefisition of a
0. [ t l<¥d e : '

h as:rl!:]lfflctléh %\8 ag!grbeﬁé'}r E\%%ns@g%sm?eg 1P ft“la%gé'e?\g ng%C{OB, %lgkr \tzvgl possibly
oflowwethmoleblhafb@oth@ inngfng e in. wa@rmﬂwp@eel they pradizgiion in an actual
H%Qfgglt&gemtulggblgg xing aid may be 15 used preferably in

t he range of to 40 weight% nore preferably in the

range e, rgqmg@umg@;‘lq%nagfme%se(hﬁaleg singly opisy the form of a mixture of
prghesahlore btnfbS. 1 FRGE RE afhodnd O HR WRLiANGLY (PBESMAQN is not
the total anount of the aqueous sol ution.

| riartigalerylinyted Ryl ifrpaly gequirediorepiees Winpgarcsabiebpiohpyater absorbing

r &edif) ’W1Wa'5v§t5r Qhd %Rl%qy SRURixaBRUbE Yer AR tl{eh\?atgﬂ MsBBing resin.
aid, a nethod consists in effecting the m xture

bySpegidcallye th@@meﬁnt anpsFagthapgt Isssxihify 0 dévcight pag tinddess than 50

f Qfcignt 3Rk e moNe PRARAY M XS rar@e e RP@N (3 2O EwdThRt Sfarts Aparticularly
screwt]);]le m xer, arotar di sc t Ee m xer an alr
t

c urelersp b H@ TARER é’if 0.0g (3 tfﬁg}@%gs S lfl,gg)g'e]?refeglbly in the range of 0.1
C QB t51 yRRHd ParksD ﬁﬁﬁrﬁés{ pRIRPAAHINAhd MRL: 0B, 1 WEigh pafkaste 100 weight

pe m xer nmay be cited. c) Keeping the mxture in a
m B@é&i o Ehﬁt"@terﬁés‘ﬁ@% Fein. wREeEse tih @IW@FM%@% FP¥ipgaid may be

agesd peRMaYly Hafe hmgé beo ahAPWEERY:, ndRe ﬁ@f&ﬁﬂy Bfthd Ringe of 0.01 to

i nvention is mad e, TTPI'ISGS m XiI ngt
ADOVHERY B4 SR T BIFICERl R 9% PR 4P d Ogeight%e, based on the

dqsgrarﬂﬁﬂt@mﬁyﬁ]u@m sblufigédi ati ng the resultant m xture

wWith ultr et rays while keepin he mxture in a

movi ng ’%Ct“?1 %@F@%y@ e g "Bb‘gﬁb TRINE JePar Y YFnPT Phadueous
S Upfusies, dndl ﬁ@trﬁﬁmg ahmiafrﬁHtlﬁﬂdYWlﬂﬂﬂccﬁl@l@tS@ﬁ EMAQUSEE Yhe @iRdutd BYOthe use

he wat er absarb in thou

det ABRET MY tivE" K %15 ’Esf)é ﬁ@&"‘gﬁ ‘6‘”‘6’?’ é‘§§bBP’é‘ype mixer,
Thesdadvi typéi alxet, a&@ta&yaylf‘sc WFROmixar, tahleﬁr ArREE8MHe mixer, a batch type
pr.ef e({eablﬁ% have a \é%vel eg(%th of .above 200nm and not

nUABORHRCRST: AMETD AP SEET T SPicaTETHge Ry be cited
m Xt ur €c)dieping tltehﬁxturerladirakd:(mnatef the m xture with WO
2007/ 0 969 /1.B2 053 trav.
ays,  BPRUTSH USEOL o A dbpcioigk et ST By o dosoroem
[ nhe:mﬂselnef mmnwnaomisdnadé,l mn@hmsngxmgwmmeﬂmbmgmdl water and

T SR TR B SRR R, B i

abapr Whifegkaepiap theamtktwa ires mwlnglsttezdn ZéEhehajoy, it is possible to perform
the surface treatment uniformly and conspicuously exalting the water absorbency against
pressure without decreasing the water absorbency against no pressure. The ultraviolet
rays used in this process preferably have a wavelength of above 200nm and not more than
400nm.

For the purpose of fluidizing the mixture during the irradiation of the mixture with



the notion of stirring, the stirring speed is
preferably 300 to 1000 rpm nore preferably 5 400 to

was@70pres9 and still nore preferably 450 to 550P€PIB2006/053324
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the stirring speed is below 300 rpm this wl

possi bly prevent the ultraviolet rays fromirradiating

uniformy. If it exceeds 1000 rpm this wll possibly

expose the m xture to mechani cal damage and increase

the content of fine particles in the water absorbing

agent after irradiation wth the wultraviolet rays. 10

The fluidization of the mixtuf® of the water absor bi ng

resin and water or an aqueous solution and the m xing

ai Wage] )

el TR, LA SOEAL Siba Ptk O, Lol ¥ FsBE o M ang

t yibadiping ghe, afcaersérainaigmixaedar cqwlly mmﬁﬂmbewlpsestmm@ethe mgxture.

coni calykd,OROM LR oMk h @y SEE Qa@oﬁby,gerem AhAGa@PR nuidived by

extrudlng evice, an alt Current m xer, ch

t yipe metiemdlestirring, dsntinmgoweed iy ppeefkrﬁlela@@ia to éDQ@afﬁmu moteyfreferably

15 j r, . :

as4é)g]r%%( ??(? Bp?n Qg%gllfnﬁglggargf% 919 4%'? gje gln \I/\fﬁac tﬁrnflgf §eed is below

ul I0Papmothest willaypssibly pecventtthayliirayieket lraagz Fopyrigpdiptng| upiformly.  If it

hae\!dc&gs QOO(W?Mﬁl @ﬁﬁhg%vhl B&ssi%%pgﬁaog@%mnMC RO tm R rfcal talgllﬁage and
Onm As X the surtace of a water

atm@@ztseﬁte Cp@tgmn)f (lp%la%fﬂ@lﬁse@)t e W?ﬁ@ absasbing agephalisr irgadiation with the

sUlifrAGQeGhRss! i nkage attai ned by using a surface

crosslinking agent and 20 pronoting the relevant

react i dhe BIEHBOR CAtthe migarehefathe Heaicrynbaerbiog ggkn tagd tvpger or an

PUltdus sEBiorSAHlRCRIGH 088 rday Rk arﬂlgelhaﬁed/@t §inedhS REBoRBe known
resin as_descri bed above onpounds such as a

poleyie-dr Examples oh dhe, krywadiewaﬂ Re Ik PP e shaing feeder, a
hakdeR p¥ nGRFPLAAl 1%boﬁ tﬁ)@'nﬁy@f' £8kew apdahyide aMxﬁJ{idlng device,
u

possesses a plurality nctional groups in
mOANSRLAVEE N 1S MR Pé’éﬁ‘?h t@eekn%déﬁ a CopHWPE YIe k%ﬁ%ﬁ*i ¢ ppgldle type

POhiXBE h hhREcOPRRIEe GRED ARENreddsCerl o @petndixd00 to 25
300C, these functignal groups react with the carboxyl

gr oups BelFgiaspr Suth ]r“ﬁ“”lOF?é rayy fibgc gltragiolet aysygieksrably having a

ahs@reiélhgt lgfg&wmm ﬁﬂ%ﬁﬁh@@ﬁhdnﬂ%?ﬂuce ]for Hatl on of a
Cross nke ructure 1n the s ace 0 e
absor biigt %@Pi} or Apodyying (hatupger ‘Pf:ﬂ VAR OORY f?%?l’amcles) the

S%fr@dt@n@ff aasuméee&ro@hﬁl@rgbammé&sy nmﬁg)arshtfsdee@()ssmmg agent and
addi tment i onta gmmge radi cal

pdlf tr“}gzt ‘?’ie a‘Eé‘?ﬁSB‘B}h 3( ‘Eaﬂ8n BEABHORP 7 5'?5 public.  For
I esatfceamekslinkiag icad waner dbbkﬁbithM;ﬁrt @rtiesdﬂbm e Wlohi’pounds such as a

active, ener a d. The net

R e DR S SBPeY Rl Yoo G Byl 2 polyvalent

ampwmmpa@@szém @E{ﬁ@ltyp&ﬁuhﬁﬂﬁh@ﬁérﬁﬁﬁ:iﬂlthe Rdleomab@it thereof
t hi ven terjze

of ra

oyhaTy CHBADeNBY PR DS E ERBRReT S RBATT A el do 100 o
| rBOOPE tisye fumciéonaf graupslat:aer wal gechibogy] pesipfbdiye present in the surface
i rradiatin %ﬁ t he ma@er bsorbing resin .
wetefe e o KyParl o ERelBT Vafteh dpBy Py g dapys inked
i rstdutr@re in the surface of the water absorbing resin.

Also, a method for modifying the surface of a water absorbent resin (particles) by
adding a treatment liquid containing the radical polymerization compound to the water
absorbing resin and irradiating the resultant mixture with active energy rays has been
reported.

The method, whereby the water absorbing agent comprised by the absorbent



absence of such a surfactant and a pol yneri zi ng
nmononer as nentioned above. Also by 5 this

W@h@ragwey i stic property, it is made possi bl e POI/EBRAIG053324
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t he wat er absorbency of the nodified water absorbing
agent agai nst pressure (AAP) w thout |owering the
wat er absorbency thereof against no pressure (CRC).
The ultraviolet rays preferably have a wavel engt h of
above 200nm and not nore than 400nm The ultraviol et
rays having a wavel ength of abhove 200nm and not nore
10 than 350nm are nore preferably used, and the
ultravi ol et rays having a mavelength of above 200nm
a
uggggt?eﬁ ]pmglgst 1{1{7/%%1@}] %89&21’3‘ Iﬁ)rvx%vgil s chargaér?zeﬁ rbgfbgﬁlg %ﬁﬁble of forming
excaedHmgedigoichmg alrtbe us‘étde Oﬁ a watdr aspdmaviedin bb gradiating a mixture
de(ff 'tl(fé \Fﬁér dbgorﬁlﬂg I}&ﬁl w@trég aﬁ’éf th%mﬁ)ﬁ@%sél@ I\&XthQEt?\)éee% [%Sr I?ﬁ/s even in the
cross-l 1 nkage of the water sorbing resin
prabseeel phglch a prfaciagt andta pokynesniging ynanagnsr @fm@monwmbove Also by
bechfgv\fhg{agteﬂﬁigyrof?]%{ya% i@trhﬁﬁ sglkle t'o Ke%\lY tl:le'5 water absorbency of the
si mul t aneous uce cross- age and severance an
poBedibitdy waisr apiashiag azerh eagniasiepressatss GkdPnyithaslawermg the water
' B3 e PRAtisl Ao QlrelORcsad! ation, the intensity
of radiation is in the range of 3 to 100 niWcn?2 and
t he dod#g eﬂt@ww&eadayatpmﬁﬁablg RY$ 2 WavalengeofboveOpe and not more
10(9:994(5@;159 M he WRDiolD ?a}}élllta{31§§’ 'a%e{%leﬁﬁﬂ Sf ab&veURBRm AAd not more

g ressure nmercury l‘anp, a reduced-pressure 20

meRELA3I R mege metf%wblh ardddend dieplraiictaaahayiens vavdength of
ar o e ARheHd el merdi thﬁbé@nmra@éi bt ﬂn&@ pﬁé}wasﬁ Sised®S It RA% energy
as the ultraviolet rays have a wavel engt

pria¥seVidbt Y2l exoeding48h amrse u%flga@ﬁ%ml wéim% eligigit dn energy

Pr & erifBbyitAPHY fend R0 NAKAIO bf R Waitdr H%rblgégﬁmfroﬁﬂﬂoceedmg
still nore preferably above 200nm and not nore tha

20bribs CHE SBERE AP WA BhAFIOY aFf sk HEALRGRR 4 Tikely

I aYiSuleREoudBV RHRROIBE-1inthe MRl scheraflt AldNpdséibl§ detfionkd R water
is 25 not particularly restricted. Incidentally, when

t FOSEPBELGSHI radiation is used, preferably the

accel enatreggdsvid Ed@RiohSofafe £0iaB6K) tllﬁz:\'{n@ﬂﬂtytdﬂ faddi®A iPiadhe range
100 M GEneraI

dos
i rqu’o‘P 2185 Hh‘%{cfrh@nﬁs gie&‘)éﬁgé ngﬁdiﬂuﬁ’bfs lPé%‘i‘s‘%P%a‘i’f 1§0 40 10000 mJ/ om’
{nm&)&ﬁ@mﬂrabl@&s rdyfare &e(li mA uﬂgﬁismem endpeed BhaH |a)te(ﬁ@§d—pressure
ess t 1 m nute ess tha m nutes, sti
rohaeirBa, ATRs JuBt . s JaREL RS SrycTples; R suitabl
2Gradiibtioit @8nceanhspagt dsahd ﬂfrhx}dolbﬂtﬁffﬁ{aabb)&vava&lgﬂﬁéf ﬂrﬁsﬁbly above
t 3 m,nutes and | s t han 15 n1 the fi
R0, T S e SRR e P oBer Al S A RGre than
C r3396ml andkstin gndrd praterabit am)‘ﬁtyZ(bl}hrrCamﬂtnat hed tas 3ehen, thé source may
n the, ca of usj,ng the L .
sRoiny Bt ot Bnb 88 FRRTrRls gt is phaing i gadiation i
OfnoV\@arﬁ@tﬁlZlﬂ)Oﬁai@ﬁ@dPC[ﬁblﬂBﬂﬁl% MOBB Bid4leci@n kalititiah iiOsetl Spreferably
below 0. 1 .mnute,. this .l si.bl revent .t
o b el Pollaf 6P € s KBRS ARt BIGRE b 1% o 1 Mrac
bei ng Skhémiy, ell[EtlhydlaMIrtierﬂlsmnﬁeralblﬁf nbt lessxtb@e@ $ nBlute and less than
?bsgr %%tﬁ&trgors Ip\{\éfgably 8tS f F]s thgc??lgrélﬂ ré&r {g%s/s t\{l\g{l/ 26 minutes, still more
preferably not less than 2 minutes and less than 20 minutes, and particularly preferably
not less than 3 minutes and less than 15 minutes. For the fixed cross-link density, the
time for the surface cross-linking treatment may be curtailed as when it exceeds 60

minutes in the case of using the conventional surface cross-linking agent  If the time of



The distance fromthe ultraviolet rays radiating | anp
to the m xture containing the 5 water absorbing

WO e®i7M319emt er, and the m xing aid is preferabl RCRIB2006333324
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cm nore preferably 5 to 15 cm and particularly
preferably 8 to 15 cm If this distance is below 2 cm
this wll possibly result in adhesion of the m xture
of the water absorbing rein and water or an aqueous
solution onto the irradiation |anp. If the distance
exceeds 30 cm this will possibly not further

i ncrease the effect of the ul £faviol et rays. 10 The
surface treatnment effected by irradiation wth

ul lj;d&lgtdeolL 8&10\;\/ S E&ﬁﬁsghﬁ%ﬂl G % Erev%f? we%&meglgatrdeht 3f§he water

however, comren olr at elevate

t eerlvp@rblag uesers frb@daugesufftwﬂnslywnme@ iops  thie exgesdts @F minutes, this will

a to
HREEAG 0L AL WEeTiK Bl chin 48 BN ARIRERIRAEY. 100,

to preflée ébtaycel fé@é thehairavid@ Gysrarhatingafieiodh¢ pixtere corigiging the

t Wel-’la%go(;omglrés él w%f %n(p{h@frrﬁﬁ?} L\M 1 lg}ls?ératb p@%‘ﬁ%ﬁp Fé;ﬁ[:bferably

tenperature” an C, and 15 ticu prefera
to® km@nﬁm@‘rﬂéﬂmﬂy PryEerabdy § éo éﬁ cBQ ifdhlitd@@ncerﬁdﬁlovw hem, this
t e\ﬂiﬁﬁfoﬁ%ﬂ Feshieth ak?lﬁes‘f’(ﬁlt of ltﬁB"ﬁfxu{rQ 8ftn Qf@tep Q&&%mg' I'Qllﬂ%hd water or an
surface treating tenperature. In the present
i ragaenus galutipr PR@i he ivaliaesdampt Iﬁéhﬁedlﬁ@n@ee)@aqdﬁﬁ@dcr@utﬂns will
' rbo@é?bl 'ﬁs{ ﬁmh&rwc'réag’@eﬁ@ Bifect E)ﬁt)le QuRekiolei gk ment s 20
After the irradiation of the active energy rays, the '
vvat er dbsewbsaircamenteiigeod Beirradiptippyih pljraxiglst eys depsmet require
Harthin@at RRNhovalveR cbBARRTBIWS Sradfiid 2 @m@ﬁ&g@mgéméﬁés because

to 50C for drying. After irradiation wt

ul this dohibitsethe rigly OF aggregafian erhilghaing Hgis roabi ?P%%?Wbéo glevate the

S UEhp&GRureIr @%&thér@%ﬁﬂblﬁy rddii o gre?éi‘éfblyﬁfesst figh hﬁp@tr@(ﬁr@ bRferably to
un| versal |y known surface cross-| ents

a
suett B 101Gyl mrage ity gnly ;B(bP‘W%ﬂne‘ﬁ?mé%W ure and 100°C, and

CORRMNREAS , praRehbB] Kk laeRpeafid G ahe Fangther FBRUBOMOP@r Thus, the
produci ng the water absorbing agent according to this

i IGEPERYT canpe ghdovwes Hiap F"(?r?%‘fenﬁor}ail HHilage (hepeiag frarperature.

enhancim %egﬁi@%ht Ifercof, AR BSRIMM REve @SdeNcaB®fd0suR in an inert
after, ring the radiati on of the active ener gy

raeypé’l.ro’}%’%‘ﬁpl es of the liquid passage 30 enhancing

agentS(@r@hmtﬁ@&@ntSpr oducts such as talc, kaolin,

fuller’ S8 ento activated cla arite, .

nat ur alAl g}?a‘FW}PﬁlO“s‘i’fn %??‘UWB?%Y r3yP B |“iaér ag%bent resin may be

pe@tibhdlg; sulajbcum UaMeaRAPQUNGS Bifdra@® iR khenhiperof SOkd 280eC  for

14 - 18 hydrates (or anhydrides), potassium WD
208%P$31969 PCT/ | B2006/ 053324 23 al umi num sul f at e

dodecahyf@f ataeljatisn eith fal edvios ma;m ﬁlbl Iwfagek @bsderahacebiy diagtie,a surface

m num

h id i de, d .
o TR B i o B PR, 1Btk iR irtagen rpss-tnkine
palgymal @oh aetpalyhghict atcolprdr mﬂhvdlenc @ory pluaipeusis| iagasSalkylene
(ecér%wggtgss dry process:

The method for producing the water absorbing agent according to this invention
allows addition of a liquid passage enhancing agent to the water absorbing resin before,
after, or during the radiation of the active energy rays. Examples of the liquid passage
enhancing agents are mineral products such as talc, kaolin, fuller’s earth, bentonite,
activated clay, barite, natural asphaltum, strontium ore, ilmenite, and pearlite; aluminum

compounds such as aluminum sulfate 14 - 18 hydrates (or anhydrides), potassium



product of Tokuyama K K. sold under the trademark
desi gnation of "Reolosil QS-20", 5 precipitation

w@e@eo3ws9 product s of Degussa Corp. sol d underP@TEB2006/053324
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trademar k designations of "Sipernat 22S" and
" Si pernat 2200"); and oxi de conpl exes such as silicon
oxi de al um num oxi de nagnesi um oxi de conpl ex
(exanpl e, product of Engel hard Corp sold under the
trademar k designation of "Attagel #50"), silicon oxide
al um num oxi de conpl ex, and silicon oxide magnesi um
oxi de conpl ex. These liquid p%%sage enhanci ng 10
agents are m xed preferably in an amount of 0 to 20
we .
dl&ﬁﬁlulﬁa{u‘ifgtret @E&hgﬂrgtfe %(?%LL aFLFr)l/l P er abrlfodgéah)odrgé 5i@minum
ambliﬂmde,oalummnrrt pol@hl(mlpgmd pamingmaptifie 200 ampgmohpam ghereof;

f )
oxt ARSI SR RSB TERRAE iy ranpie g s
i rprodyst f)bifﬁlfudﬁmarlﬁ Iéqwéfb urdes dheutradgmarkvdpsigaatipngofidkgolosil QS-20",
V‘ﬁﬁ@(ﬁﬁié&? ﬁﬂog?sh f%ﬂ PE@QQ?& (?&JP afd Jhg &H@G%ig&n%rkadégﬁgatlons of

er or er addi tives

sucHpegt a?ﬁﬁ’l’ -angd n‘g‘ji!@f%?g 00" )d endy cﬂxaht Conmi@ie& re¢hatap rigficon oxide
agﬁﬁ}hmﬂiﬁyox% rﬂég%@ﬁﬁrhyoxhdé%%%%%ﬁ% tRbdhct SEeEﬁgt%ﬁﬁFd Corp sold

mentl oned above. (f) ter absorbi ng agent erm

" \vitderr thebgesdeniafy dasg&rr@twn &5 ‘Uiageli HQ hi Ssthqnv@ﬁti@ @Hrminum  oxide
r ecfoﬁfp%xt Shadsilah 8kide ?rﬁ§ﬁ€rsﬁl'rrp&u@é3§)mplé}av ThHSe %q{ﬁﬁqﬂagshgdenhancmg
surface (i.e. a water absorbing agent which
urigeRty afsemised prgtesably Banmasppunt of\Rher & Waighwars dngre preferably in an
Prociai 0081 WAL Eei ?ptz,%@l e Iﬁﬁ%ﬁh@@ﬁe@&%m% b altnmrﬁ of 0.1 t0 5

i nvention i s execu ro uced wat er absorb |ng
ageHight hesa il x HI% é\@lgélbgwftbecﬁcwe BGEITRd t VPre 4BigFing resin. - A

Wi RQUOIBRAI @RS BithaRlROARENS ¥dRE i ﬂﬁtfoﬂﬂpoﬁn%ﬁé&l§ solution
It has been heretofore known that the formation of

s UVICER8 AcPsis WalRT- bl dqwifl yapsagi pPrhapERE AR Ahadded i ghigform of

Phyowide! 80ilGa). SRhirnRdRe& fish abl Qn@ftﬁ@ﬁ#ﬁ@nﬁ@l@odorant and chelating
nevert hel ess exalts the ca@?m ty for retaining the

e ey heup&meay Hgaipofaped yvidynihe ragge %’Pﬁ’btf%?F‘lil@b%? essure,

nanel y(t)lveat@;b,@gfrgaﬁglggem agai nst pressure. Accordi ng to

t he rrei;Thod of this invention, the abhsorbency. of th

wat er 1A64EFbi Wyer %@Pﬁ”%%ﬁeﬁ"stas psed 4y s gpve “‘H’?feﬁ% g & water

i %E&Bﬁgdlg@m mwdgeasﬁodlfl@/ GirRVei.dMat Ui abdsdifg agent which has
wat er - sol ub e radic pol ymeri zation initiator and an

Fréﬂri‘ecsélf PSP HFALHD rat ed 30 mononer. This fact is

t houghtwhea ihedmedbd® ftnh piodtdigy netvaed abdortifg SagérfﬂVaQB(Ber@ to this
has i ntroduced . a, sur ink to the surf

ted 2t Bced Crtosstﬁ b ASE i

t HBYGREPR S SISSHFS| h@ pfoéig? VR go5aroms) gegnishagan exalted absorbency
pmgSﬂtha;bres}gm@p\eitlidugﬁec&émmgrtﬁd aasfoﬂ&:hC)t h@m@hbfpresaﬁmonu has been
t he absor,benc ess 0

bar T EaB0arnE dsb e TS TRGH Sikr o PR LR IRes hp gosorbency
nosfephysiefogicalb kaline algaingsso phasurd agd gl,eveﬁ‘ﬂlleleks ooilte the capacity for
pref erab particul ar

t 1. th 7.9/
orEr R oy LTS bl ol & eop nel i s Ryl absorbency
abgeingtpresure.apiciotdingd dtichectimat (sfrthla h&emtmnntge nleseitiency of the water

ga%sorglng rés?ns g’gl'ellgnest Srfessure of é( (?7ak15a 18 1ncreased by at least 1 g/g even without
using a water-soluble radical polymerization initiator and an ethylenically unsaturated
monomer. This fact is thought to indicate that the method of this invention has introduced
a surface cross-link to the surface of the water absorbing resin. In the solid state

physical properties acquired after the modification, the absorbency under pressure is



magni tude determ ned by the nmethod specified in the
wor ki ng exanple cited herein 5 below The water

W@b®oobiosy agent of this invention has an absoP@BEm2906/053324
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agai nst pressure of 2.07 kPa of preferably not |ess
than 15 g/g and less than 50 g/g, nore preferably 18
to 40 g/g, still nore preferably 20 to 35 g/g, and
nost preferably 25 to 30 g/g. If the absorbency

agai nst pressure nentioned above is below 15 g/g, this
will possibly result in 10 an_water absorbi ng agent
havi ng an unduly snal | absorb@ﬁcy agai nst pressure
and, when the agent is used as in a dlsposable

? ii‘hﬁgfgl\rla\lnb yI rﬂ)g Hee thlb{? %@% %&E y nbt{ ledst (h§H§ g‘%@ §t11§ 910&/ n[%eferably

possi Crea e Ie co nent
i ey dess g@ln %g/eckndwgamcm&eeh preﬂaebhfbtm Aéseleap Hoglensincidentally, the

pr r of..l.ess:.t:h g .

RSSO Vo P RO SRS OB B 10 is e

pr@i@rtaflﬂ 9et¢rmlne|delsss thehapthod spgegfiedaincthe ¥@ripag tekauplarcitgd herein
prgigyably not less than 25 g/g. Though the upper

limt of this absorbency is not particularly

rest ri diheavater absosing agerlrcd iy inyertiopdakan Heroewy gaynst pressure of
oJ & & pralhnty E{Qttleﬂ%a% 15t5é7g3£hd41933%£1 50@% ek b}efe'mﬁ;e 18 10 40

preferably not nore sor benc

ag#n¥ill mere prctesahly 80(tQR°é) glgs ab@l”@}w Pregerably tetond? efg.  1f the

abpsrbined aéegl?s’f‘ breba@se ﬁ@ntﬂ)ﬂgd"!lﬁbvé RBelowh PSS 96 PhisQRIT possibly result in
capacity and is not suitable for use as an absorbent

mesRDERer; ARs i Pia s perah havaRg %qn@glyssertaﬁ aREOTOCY PSS Btgpre and, when

di tﬁpegeae is hlﬁedtala@n @@ﬁl%s%la qmpagﬁuﬁ&tlemgdomﬁﬁw ar (t@E&)eds 50 gle,
exceeds 50 t hi | | possibly weaken the

stthisidt ﬁosaw?v lﬁ?fé%sé H%e Spmleﬁp@aa%eéaanﬂavwe aﬁ@&%‘bingg

agent The® %@M@ﬂb&ﬂ ?Qgéuﬁst LB §r3fRO (dEIRNCY p%@é%hlﬂ? hot less than 8 g/g,
pressure. Furth wat er absor bi ng agent which

OUPSIF ri’é‘%feré@é’o‘fqﬂll% (b9 1N S SHIT BRIGTDI aRiest hap; Hegle. and

bypaht@vilaRg pafer@y heNBYs Yha®MBlole. I ahbebihahe ﬁﬁﬁpﬁiﬁft of M BBdrbency is
Si nce the wat er, 25 absqrhing resin is used

aldWbpyEftlarky estEsed 16y Bf?ff‘é%b HP%’&%\ s S g’P? Pf?fﬁ'@bly not more
fhrfﬁzﬁd AﬂTd o/b had k@s fndté%JfrefHﬁBl?hfﬁBf m@@mﬁﬁmstg/gs It iéh@ absﬂ‘ﬁgﬁ&y against no
e en I oves m e vi ewpol n odor n .
sdfetyre (éﬁé? ’Eé’? fomyB g’%h@e nawr Eiftfa'fb"}%ﬁ%’ilf&as @bmdé‘ﬁi small absorption
t f@pa\émsz Qhd abRPEDiabR f6eSkE As fms a%%emq?erﬁm nDéUEbrbgﬁtQarticles such as
resi au nononer on (0] the surface- ter .
Rl TRae o R DS herh g iy SOt (GRC) SXb & e, wis

now i ﬂdﬁﬁﬂly%k@pﬂib (dehstrdngitvednd| prévieht ihe plodapdd) whidr AE3SEbing agent
30. cases,,. The [ nonmer content of the nodified

I qua
wafaP SxhUing 5 thy a'?38g16HCy| a§am&‘rp(fs‘l"sé‘if%\b| y not more than 200
ppm nNRughdge @é enebhbsoriig argaitevlﬁdham obthide paavrdaiado gid inbention is
nor. e ref ra?% . not nore ﬁ WO 2007/0%
e raGee HeeYiod o sEREG HEf gt Ribamet SR/ g the water
aglBdrbing iredin is&sﬁbtrﬁﬁh@ﬁ(ﬁeh}&ﬂﬁdﬁ&s&sublﬂVﬁdhtslb(ﬁﬁbldﬂ diapas, Sthahlhaller the
solL? ontent co d .t ter, absor bi ent s
o BEHHEEORY e SHUEN e S5t el e e Proverd i (R geggine of odor and
wheafegi. n Qrii@anigt e ralisalrbonogner esitent andhe swandrab@rbing resin is 200 to
Cr%S N nkIth Y ARG mon(?rrrleer content of the surface-treated water absorbing resin
obtained by this invention is not more than 200 ppm (the lower limit is O ppm) in most
cases. The residual monomer content of the modified water absorbing resin is
preferably not more than 200 ppm, more preferably not more than 150 ppm, and still

more preferably not more than 100 ppm.



subjected to elevated tenperatures. This is because
t he nmet hod of production according 5 to this invention

WQIo®3/081969 r equi re el evated tenperatures for theCT/IB2006/053324
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reaction and, therefore, allows the water contai ned

in the agueous solution added to the water absorbing

resin to renmain substantially intact even after the
reacti on. When the water content in the water

absorbing agent is large, this pronotes the fornmation

of fine particulates having a_particle dianeter of

not nore than 150 m which pr% ents the generation of
static electricity on 10 the surface of particul ates,

t her eb)ﬁu%érctlﬂe 9\8&‘?5 s%fbgﬂ(%:a% 1?[' v%‘léﬂ 99 Hl%fi Bg thid Hventi on has a small
pneunmati c transp or at hi's resu egra
ofsopthygmt@tmcoplp@p@ ft valsr @m;grbmg aghyts |obt§1nedi @mg@ventlonal methods of
O e SR

corEhQRof cRh BREWIRE abec GANSRAT WAl Wiflce ERRHAKHE agonts are
noubleeied tof hemated Semmpenasures. pridisas heslayseribe mmbp@ of mgducgslwccordmg
Stipl; PaRE SbERLYir ALy R Emb&tare Q% 1h@Riction and, theref
péTt#gu aﬁW? pre?erag]§ nd?lnnrgb %ﬂﬁ 85/% %BU§PMI therelore,
t rdlows wer waterpdoptaiped ithde ggudods sadyionpddgdsto il water a sorblng resin to
p%ﬁlhlﬁ‘éhﬁsﬁﬁaﬂ}gﬁhu SR Aiter@nS RhabdnC ORIHER theRBL @ Wond % the water
possi bly |l ower’s the absorbency of the water absorbing
agdperbing ek istlange tejk prompies theopmagfontoh Eing parfigidaes hagimg @cparticle
Waighe@QF HoPmBR RALTH0 W HIcH Bre QN LB 8heRiioh BF Static electricity on

i nvention can be properly adj usted by the conditions
ofthe pwiacaeitragiselategstherghy fv@pqlh emstitadng hlackeng dpdrgr erpneumatic

I @8dnbhdR@liQ. qhtsrr@@ﬁtm&egmduém pilggl:a@ rl‘sﬁrp@&ieg Buidthh swal damage

nol ding of the treated wat er__absgrbent resin a
t HECHingadyrgt Prewspis 594590“4‘118%%73?6 solif ecopisai pf g wereabsorbmg

aba%@ﬁth@ Rlefér@s Roh@dreah RO Mode Qréeral I§)t P[Q)Y’éj&ﬁn 99%, &ill more
wei ght aver age &grtlcle di ameter (spécif

c ISlesb byt or i PO g geiucyfarly prefesahly, n@th%ore élr?@e%c%r Though

1Gh¢ @wer %0 67 haRELPESKEK aPhot paRichRAy renei€edOt s8R cdflent below
600 m In this powler, the content o partlcles

halWnePessiP ey s c@psofagcy of (Bepyaiss qogorgingragsn pernitveighe

ran ?che athe 96knt @1} thggmitifscbyremg/water aﬁs_oamhlgg %@éﬁﬁgﬂl&ﬁ‘ﬁﬁétﬁﬁhw by this
In e ran 0 0] 0 | asea o

vve‘P&Pi‘Po‘b?ant FORGEY é‘ﬁluétﬁg gl‘ B‘éﬁ?nfre %‘}% (P! tf?ﬂ@eﬂte%‘ab ‘ﬁ%ﬁorm of the
P&t Cibb &¥Ben@ €3 0 bifdig treQmibhd d ity i fon@atiea UsE holdng &fi (Retreated
particles enerated urin thﬁé$;0d ctlon of

he . .
wat et afisebr i 1™ Ul r¥ FedigyMomsicaea 56u‘?‘i‘¥‘?der ééﬁ fpdiied water
cracbs(&bém Nisgim thas Bhpswdeey €ormwheThi hewdat Bis absaghi fHgrage particle

i ed 30 ha o contain fine

epptiutidiocefied Brabrcranon b SaTST A<t e gpet of % 1000 m
abﬁld rﬂﬁef&gblggﬁé fHe rag@Car2dOng 60@ inhi $n ithivvevidennheeswmbdne st particles
aggl onmer at i on t ne. partl es and co u .
iy B0 R sl shy s RSy FE PRI R 20 oy weieh
t hed suoré aoderibl gat thd rivae eif 9ab6 aobm1 I%’lgy WEigROBEL O3 Bfe9weight of the
PCTQI%@OOG/ 53324 26 agent. The particl e-size
di %3 'S t he produced water absorbing agent is
shi f t ed’he tnoiarddier picgheionpacdriliof eo dig evemnpaned teofitchparticles

nﬁn?ratlgg ‘ﬂﬁﬁg tl(}je];l Pllrogucqpn t(hrthgl g\ia o blbggtba errétln t¥ agfgltgmera?e during
vauifed dysstingingnoTlints, ofenwahear the water absorbing resin yet to be modified
happens to contain fine particles, the method for producing the water absorbing agent
according to this invention enables agglomeration of the fine particles and consequently

decreases the amount of fine particles contained in the surface-treated water absorbing



to be mxed with the water absorbing resin, the
condition of radiation with ultraviolet rays, 5 and

W b@7/1de9 of fl uidizing the mixture during radP@I/IB2006/053324
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The wat er absorbi ng agent to be obtained by the nethod
of this invention have wuniformy formed surface
cross-links formed over the whole surface of the water
absorbing resin with a high cross-link density. Thus,
the wat er absorbi ng agents have the characteristic
properties expected of a good water absorbing resin
such as, for exanple, 10 abso?ﬁency absor pti on speed,
gel strength and suction force, at unusually high

Ie [.S [ c i

PEC T PRI 3P NG RO ol p BAEES Bl skl apen i shifed

extewands brgh@rqmthlmslzqsmﬁmamd 1t<o the pertiylsj st ofghe whaies absorbing agent
| ¢ 4 o . .

o CE R e X G of RSB MOVCRRRE nkea iR ShouPor waer
pdlo pereriedarithghe vaier absorbmgiresis theposditon of adiattingwid] wsaviolet rays,

' nanﬁ the]1§0(fe%tf 91d9zf1 gr}ﬁ%]rnllm dﬁﬁ‘@%a&%&@ i ght%in water

(250 es o) I's polynerization initiator are

pers ul ffé%f: e@teg @bspriigg agavb i berphiained by Hreemethripiuwis invention have
pel{n?thBl?t Rrm&N duPRE 8584 UiRks REMRY! SRt Ghe RMNOYERce of the water

per oxi de; and water-sol ubl e azo conpounds such as
2, sarhipg sy Wity prhigh 6156-Hipka Aensly- Mg, dba vinterr sbgerbipg @gents have the

2 c%ara@t%ﬁ@icsﬂrgpegt(es b Ra e a0 WaleP ﬁ%ﬁﬂ resin_such as, for example,
hydrochl ori'de. 20 In accordance wth is invention,

t w@scgmmw@sqrpwwﬁ g pirength, opgt %‘PU%@@P% Hausugliydiigh fewels.
ef f ect gfhdnUhisYinRalibs saG&balidd % @Y R séHce df raﬁ%ﬁhtyleﬁf&ally unsaturated
t enper ature near roomt enper ature and t

s UPPIOEETt the SteHlighatiess nobsoB@Ehio Higethicct eﬁé}é&qu@ﬁ@twy because the

obfvgdep&sh da a&?%@i@éfa‘n@) BresqiRitk i&sdas@f extrenely high
| evel s suc aracteristic ties as absorPtlon

capaci 1 waisEsakRE ik puEatrghmm it g PPl odsetisghed in

f aaG® oMRbCRss hen WatwiighaSiarbaat 26Es nEkaﬁn@& ﬁxliﬁﬁcﬁ&ﬁnenzatlon
to possess. The water absorbent resin which

OBERRB AR Tl @h EPBRTIT ResUlipt 2001y DRt e pad, potassium

USRBJufatt OF hip@adeh arpsrdx@det ORnd dl\;\&&@—%@lbﬂ)l@ dﬁ@p%& owdd such as
tar materials for abs UId

Aﬁgg;%éﬁg Apifinqpepaneyg The absorb &g made by and

t he2 nbtigg- Z(lﬁmfdb}ﬁ)hﬁmeﬁﬁi’épahé]\tﬁfyﬂt(ﬁﬂloﬂﬂé? preferably
used s abs grbent cores in absorbent artic

As
used hel @rer anec Wi Ay nyepiqn, the, surlace: treatmegh o She Water absorbent

ZQgﬁﬁ BXERGRd Hﬁi&/ sts?f&@&ﬂfz) 53&31?34 a r@a?tlﬁﬁtém@aatutd?ﬁiiar ﬁbﬁﬂfzﬁperature
an C

ai ecificall ref.e
o SBE" Biec o o B0 GRS AR lonhuesty JEEGT i, Gnabled 1o
t hearhfeslyat Q:ﬁ;trérhfﬂy \h@fhﬂ@ﬁeli sucahdaibetvnid peapetiiel rs Tahﬁ)rptlon capac1ty,
vari ous exu har ed.fr n1th

arprie SR CT Sstte S G AR gl BRAER rsin i
aohxbéctednmomsmenThdawaef sbsoebeap essich@hidRris odnathell i byeths;, invention,

Satﬂere orey 1sn(%%1ma v usaﬂ) e %or anl ary cotton, disposable diapers, and other sanitary

materials for absorbing body fluid.

Absorbent articles

The absorbent members made by the method of the present invention are preferably used

as absorbent cores in absorbent articles. As used herein, absorbent article refers to



5 Preferred absorbent articles of the present
i nvention are diapers and training pants. As used

wWheeeosney di aper” and "training pants” refers POI/EBR006/053324
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absorbent article generally worn by infants and

i ncontinent persons about the |ower torso. 10
Absorbent articles especially suitable for the present
i nvention typically conprise an outer covering
including a Iiquid pervious topsheet, a liquid

I mper vi ous backsheet and an absorbent core generally
di sposed between the topsheetzgnd t he backsheet. The
absorbent core may conprise any absorbent materi al

t h@bick$shaenR6ml dni c@ﬁ’tﬁiﬁrlﬁféﬁi Qh&moﬁe%’ﬁe&ﬁ@ﬁ@' %fers to dev1ces that are
non-irritating to the wearer's skin,

e e P C e A by Henh e various

othr@flat&edibhbized Fbyh exUshal eAbsoktienaaicles @itiide Bud@reSAR limited to
art| cles_of the resent |nvent|gn, t he .absor bent

dH&Cha “&‘dﬂ‘i?PP’%?é‘ Lt &@P%{Pﬂd@f%Pn fingrs- AT ROAREE G 8t the like.

naterlals comonly used in disposabl e diapers and
ot he sorhent articles such.as conm nuted od
pu‘ﬂﬁ{eﬂﬁﬁ F‘??ﬂf%egt @Bﬂ‘ésr%d &9 PFeSPY r"i‘@&“‘i"b”&y iapeps gnd) tpainingypants. As
Exsophdasiy, ‘aﬁz@err’ bﬂ(mt‘treﬁﬁlﬁglﬁinusf’e&elfs% algBo@d8ntlaliR]e generally worn by
abs rbent. asse %ﬁ@e described in U S. Patent No.
?mg ingont Wéﬁmg BB Ve PRt ur e Cont ai ni ng
I nd| vi dual | zed Pol ycar boxylic /—\CI d Crossli nked V\bod
Cc 0 Herron

or R Hies LR R R T REN: T S

" Hiugh c&fcking irehayhgAdsmidygmtiousAopshedtesliduit intpantois ibackelet and an

Nan g&g Q(t,aﬁe §eneﬁpg§/d ﬁ%tpgff\%%%@‘%ﬁﬁ%eé%h%ﬁ fmsqe tﬁg gar{g%%eet %he absorbent

! Dlosqomsya bbreprAb 0y hesoibeAr tnhietid tharis pawrallly oopiekyible F@afdrmable,

I:)ar%on 1{1‘1%%@'@%2%2%2% or? a(r)l lc%p&l%fé.. mg’s(_g)ttbré%%ndr_rgtglmng liquids such as
Matrae i aall ©itHeo Delﬁmu bodySe)Bdatys Fh widisomand thAllsor bantles of the present
Awtlc ni.n Such Mat eri al s S .
tlgn Sﬂ?g smi ent c rel\r%e\l)/e%mé)rnsga wi%eggane% (LSH a(lit aebrs](i)rbfi‘\nkt) .materlals
5, ®8§n®@7u$dtlm tiiSB@ablﬂaillapeﬂslmmd lothée hbsbibsor dyaeles fohs comminuted

NB\L(?od d)%guz %’1 fg@ﬂ&gh‘fre@ t(E LS[&”n It. 30 And Process For

et a on February 7,

1995 U. S Pat . b5, 397 316 entltled "Slitted
ESERER] MR Rl SRS PR S R R E g n

orPaiiat cNol143, 13].79535 catidbdU." 8bsamnp 08Mid@@E 969ntaining  Individualized,

%ﬁ%&@g )? g@&&;%ﬁ?a%lé%:(g l@séo% bul%ellﬁ]?o@zﬁlm%‘g'l ds@%%&eﬂ% Herron et

ueous
FrabnohiAgigudtnl 1a] 199 nU $uPatepQ 5, 14{9@4?5 eE}aNPIEES Effidigngy Absorbent

t hAﬁcfeQF@ﬂan@?m%éelMQﬁ%m 31(%%9 (T HofnSREE! d% lndber 15, 1992;

bel ow Wi t erence t exanpl es an C
c ddaPaentvio.eX el Bsentitipd DISHQ/S@WP |Ail$01ib9ntnéttlclel Fart leqiv-tVascosity

thesa Mmuekdit E!;Que%%fﬁ&ee(ﬁl Aﬁéh‘%i §enbakly s PABNMSS 5,048,345 entitled
pr opertl es of water absorb % resins
"Absorbent Foam Materials For Aqueous ody Fluids and Absorbent Articles Containing

Such Materials" issued to DesMarais et al. on November 9, 1993; U.S. Patent No.
5,387,207 entitled "Thin-Until-Wet Absorbent Foam Materials For Aqueous Body Fluids
And Process For Making Same" issued to Dyer et al. on February 7, 1995; U.S. Pat. No.
5,397,316 entitled “Slitted Absorbent Members For Aqueous Body Fluids Formed Of
Expandable Absorbent Materials* issued to LaVon et al. on March 14, 1995; and U.S.



descri bed therein were determ ned by the follow ng
nmet hods. All the operations described therein were

W@ a0070gd6out under the conditions of room t enpRCEHIB2&/053324
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(20 to 25C) 10 and hum dity 50 RH% unl ess speci al
conditions were nentioned. (1) Centrifuge retention
capacity (abbreviated as CRC) The centrifuge retention
capacity (CRC) indicates the absorbency exhibited by a
gi ven sanple after 30 m nutes' standing against no
pressure in an aqueous 0.90 wejght% saline solution.
A pouch (85 nmm x 60 nm) nade éf non-woven fabric (made
by 15 Nangoku Pul p Kogyo K K. and sol d under the

t r@@e&\ﬂw& 5@5 hon %ht!lt%’d ‘AbsorbeRt Fam ARSI Fol YRficous Fluids Made
packed uniformy with 0.200 g of a given

md?@?h#@§8ﬁbpﬁémyééﬂﬁ96r wat er absorbent agent, heat

sealed, and imersed in a |large excess (generally
abo}s‘% 500 mnm) of an aqueous 0.90 wei ght % sodi um
MEEES ol uti on at roomtenperature. The pouch was
pul | ed f, [
St andi o T 8 el Bt Fore e RIAY with ke (0
t h\éorlg@gtqwmnlg%uan(f evreRAr{LYs Gx@pplde s dhispiagentien dgl apglimited to these

&E\QXm ﬂeg' 4ﬁ1%1d%nt%ﬁy be u@a&)ag%(q)réiﬁmeﬁ' SR er absortt)lrﬁg resins

or (nmade by Kokusansha sol d under

d dbereinowere Tdqismiped 2by the followwing pethodai ndl he uapgrations
V\’ad%s&ﬁ)b@ bRebid Redichdicl B undE tﬁ@&on\ll\ytlo(lg%f b8t &R erandB€20 to 25°C)

sane procedure was repeat ed w t hout usi ng a water

a8 hBmithly PEIHP aplgsstspecial candiens pstscheniiaacdnei ghed t o
find the veighie rm&&)oa e;@ﬂ? '@abb?e51ate|aeas eRahrifuge

retention capacity %{ was cal cuI ated in o
accor dahe scrffituge f‘ﬁ‘@‘ iop §pias Eoindigrtes thejahgpracrey ediibigd by a

%?C Ssaf le\ﬁheﬁmmmescﬁﬂfdidgfdgglﬁstrn%tlﬁ&tsﬁr@'ih @Iﬁeﬁ?@dﬂs}() .90 weight%

g B?%Oﬁtggv o511 BPRABE B $) g %eﬁ’fi ot wavengigbiepmade by

AszQ{g@l@ﬂPMp KPRV ORIK. e S8R 1d @{ﬁi’emﬁ&tﬂé&gﬂdtﬁh %ﬂ “H§atlon Paper,
The absor bency_ agai nst pressure 0.3

@Sfyg% ‘hirpe Bcked pHETRES b EREY g\%azﬁ}t??’/‘@%%@@gofbmg resin or
qutér%@(ﬂ@ér@ﬁ%ﬂ@%eat&%albd‘ Qg ah@ersfyinda ]gtg‘é%ﬁce%ﬁ@éh@ally about 500

aft r 60 m nut i ng. under e sure of 07 kPa
ﬁglaﬂ“‘f(ﬁs a‘éj‘ﬂgﬁ% 0%1“@‘3) C‘%@F‘g%i BUOZ| 4t ﬁ%or% SHReFwe.  The
I rpoaéh ﬂ/@@ﬁlﬂ&tlig? fidnh uﬁtsbﬂlh&d afiét 30l @inuks oﬂstéiQﬂnglmsﬂéln and drained
uze ertu tain
SRS i WP Rt it Tiea o B Gl behdyfse RBsqrBENCY
C)rglll maﬁ?%@;ﬂusﬂg baéhltrﬁfggaa@epaﬁﬁ(brdﬁlade ailﬁbﬁfsam;fga &Olénmd soXd under
t met.a 9 n. wat er _absor .
T Y H Bt SN A ST E S
unckaghet We (@p mlﬁhrédfonsTh@fsamcf @odtethgapessatepéed 2dhdw Whig) a water
an mdity 50 RH%. a i st on.
o o Eh el i g B iR SRt s e paR B, hen
onh¢ kentdfigt trecatbnsapplig, (ARC)e@/@nvas calculated in accordance with the

following formula using the found values of W1 and WO.

Centrifuge retention capacity (CRC) (g/g)
= (W1 (g) - WO (g))/(weight (g) of water absorbing resin or water absorbing agent) - 1

(2) Absorbency against pressure 0.3 psi (abbreviated as “AAP 0.3")
The absorbency against pressure 0.3 psi (AAP 0.3) indicates the absorbency



outsi de dianmeter slightly smaller than 60 mm and
prevented from produci ng an interspace 10 between

W@ b@n®e199es and the supporting cylinder, and eP@bliBdocd/053324
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produce an uninterrupted vertical notion were nounted
on the scattered sanple sequentially in the order
mentioned. The whol e of the apparatus was weighed to
find the weight W2 (g) thereof. Inside a petri dish
105 having a dianeter of 150 mm a glass filter 106
having a dianmeter of 90 mm (nade by Sogo Ri kagaku

d ass Sei sakusho K K., havi ngz% pore 15 di aneter of
100 to 120 m was placed and an aqueous 0.90wei ght %

S

%&Qéﬁ%(\ﬁgl}y svgﬁﬁ ﬁ (aé‘?r ‘i(ﬁr & ace. é’{@id r?ghd]ﬂ{%lgr é\ljeésg (ngég kPa (0.3
f insben an aguedus OF%)tWQIglrﬂ%§hllne@nbltlf)ml ter paper 107 havi ng

a di ang Y] /s : ﬁe'?tgr

sol d un%glga ﬁrél%gro Jéttg@ﬁlglz . 3{2}@/@‘%@%‘it,zp%g.z¥]2dﬁ"(aan °33 m)
hawdq:gofastalhlﬁ%sksﬁ@é gvasflu@d2e thembattam &f acplastici suppqsang ¢xdinder 100
d'lﬁ &h Rdid d efé@%f ﬁb d SR ud> et%p éIuQe h@?@ %IB? a given water

sur e conpl e vvett W th t cess
r e&bwb@g Tesay @fvr%mhab mﬁ@nmﬂéwa@mﬁoamwc #erndi waedhagrdisions of

Wg3oR| t@rﬁﬁéiiat% bH% 3doel eemihiaedo RHF Ghd a ﬁb?sRﬁJ 18NHdth8ad 104

vvater absorbing resin or the water absorbing agent was
| efdjusigBsorasitpgxerha load; ¢fud- @7 kRu €13 PRie on dledscaipgred pangie given an

| aps&deQfiaig shQMfy strrﬁﬁﬁctﬁan dNEme b{%véﬂaﬁf’r@}ﬁ 5§0d‘ﬂ@§g an interspace
lifted and werghed to find the weight WB (g) thereof.

THetvagss dhepspless angainapptivgssilipderpang ep@bledzl!a pEosinge @ lgymterrupted
( HeBcaVRstidlb&s hdhaed bmthag@a%@a @eﬁ%\’séqherﬁllaﬁy fnahd Qb Bentioned.

fornua usi ng the found %
AbEs \H@ch(gf t'zﬁgaa’ipwws ma%gvglah@ o I'gd gheiweighnB Pezhercof. g
(9) Wside) péuki \M&h alos h@&m%@&lﬁﬁne@&’%@ 5 Rgh, ra%%s@ fier 106 having a

vvater absor bi ng agent

3)
AR Ha0d TR Grienive Saio RIS SOMAPHIR K., having a pore

St aRAaEthrdey i@t d00 M Pkas Pakl bed & ﬂjél@é'[ﬁt()@@vxﬂéigﬁt% skt is@tion 108
((TS) WD 2007/ 031969 PCT/ | B2006/ 053324 30 A gi ven

w0 2H 536w gdgdedt thevyarie devek as the aigpeh upfacst sO&: ths sepker slass
2 bf%‘eé@&n (Hd petd (2%8%6 Jfg%?@&ﬁ&)loummgl 22 C@)laﬁ)'éﬁér ¢ 96119mnlmade by
m m m m m, a "
A5 Y AN TES e Texer gﬁﬁrﬂﬂ‘dtsﬁ ynger éﬁa@ro%f Cant aggsp &01 1\? 2,
c cm.smg u@m%ﬁrhéss (ff@)%dr_}_ﬁti]i/@ﬁ@a Eﬂté’hﬁlbleﬁaéﬁﬂe altah@@gbﬂ 3 hfj Was placed so as
r obabi a e i.cle di ameter
P PR B e SRl 6 R sl rnpved rerefrgm.

V\/GI ght Tav ertdgearparatus Gh@tldh@ln%ee’ wa$ PRedd oﬂ.ﬂte Adresb@ivded filter
for Iglrt cleblb terer:g4l% Zyﬁteb o th
paﬁap?rca}ng AV ARELBPIOPG O 2 P8 VGeg" %%%‘B% PEFEE Yas S $9fRing the
| Clgﬁ[d urnlded e Riaandand eMpsatof one lﬁ((uf&])enw, tHe vid®le apparatus was lifted

resse magni t.ude .
ORGSR Y ke hich T AR T SRS et rosppe 03 psi
NaAAPGE3)i (g/gawamamrm iagacdokdagcamgniht td® wikeci amg & ising the found

weights W2 and W3.

Absorbency against pressure 0.3 psi (AAP 0.3)
= (W3 (g) - W2 (g))/(Weight of water absorbing resin or water absorbing agent (0.900 g))

(3) Weight average particle diameter (D50) and logarithmic standard deviation of

particle diameter distribution (G¢)



10 6S = 0.5 x In (X2/ X1) The classification adopted in
determ ning the |ogarithm c standard deviation ((TS)

WO poovkg19particl e size distribution was effect eBChB2006/053324
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charging the JIS standard sieves (the lida 15 Testing
Si eves: dianmeter 8 cm) neasuring 850 m 710 m 600 m
500 m 425 m 300 m 212 m 150 m106 m and 45 min
aperture with 10.0 g of a given water absorbing resin
under the conditions of roomtenperature (20 to 250
and humdity 50RH% and shaki ng the sieves with a
shaking classifier (lida Si evéY shaker Type ES-65,

Ser No. 0501) 20 (4) Eluted soluble content In a

plasti G g i a@eqre‘bg(%wng%gsjﬁ érxlag Q?a;smygcl Witk J% sgag&aémsie@&d(ﬂs Z

furni she an aqueous
vveSSQhﬂ@@i%]))l measgian2ud 0o m, Wa e pll 0@ dn, 10000n,g126f g 300 ven212 m,

@{%Solrnb hitd45 eﬁl' ﬁl Ertﬁﬂ@t @hd ﬂ%ﬁ%gh’ﬁaﬁ‘ %e@grﬁgges \f@éonéequently

d To the’ aqueous sol ut| on, were sti
yfounst ardrqgplettedt op r &rlogasitiasict QrOé&hlhtacpamn elThe ephrticle diameter

Sl ANORETk LR U, R B0 Sl M T

( 38 by-et X@\MNIHE‘@WW@WCK dl&tﬁ@rers &irdR umdéd % h@ 2 the particle
Pr pdHGE: BARE 5@9@ rggpgt%%-ly, MR- thiogardilic sHAMAR gle@atlon (Gg) will be

t hi ckness of O. nm and” a retentgl on particle dianeter
ofexgrepged bype ﬁ@Bewn@ pornBidp. 0 The gragpitpsle (g pigngies 4t therpgtticle size

VWafstigi R n&Fov ih&sdor®abdMsiR8 mabhifudt dece@s&. 9 of an
aqueous 0.9 weight% saline solution alone was titrated

first 30 with an aqueous OA N NaOH solution till pH
10 and dcheamns wid oariaqueous OA N HC solution till pH
2.7 to obtain titers ([bNaOH m and [bHCI] m). By
performng the same titrating operation on the test

sol ut i gme clabigfidalib®hdo (ehhﬁ%{bnm QAR7ib 9 andard doviation (
BT/ | E2006) CRsaaa ST i ‘and (LELL ) ver o obtal ned.

| A {fePasifdesipy dléfnmﬁtoérwaék?gfé?tﬁff C'}aé%‘i‘gﬂ hF‘cﬂsn%%P 81 sigewpihe lida

ANt S SieTesagiibicf 8 @) theadtitidle 56 O, Y0 Sl 06 har 6@ . m, 425 m,
for exanple, the el uted sol u%l e content of the wat er.

ab¥8r B1-rgd? medPf Wa6c PRl gdedn ihaneauesy widh S&0 & 9f 1 gipe water
f Qibls(ﬁlﬁin@ Gedi®uhdtr ahe BARANO BF rbiEn Qé&ﬁﬁe?@ﬁe 20w esWd)aihd humidity

wej ah t he mononmer and t%ﬂ% ,f,ng,b &altﬁks

AT IGe AR BHERE SFOrSET Bi a5 ST Do Shkeb Tae ES-65.

albgyy&lonegoe).unknown, the average nol ecul ar wei ght of

the no r o 0as cal cul at ed by using the

neut ral(‘lﬂg‘%ﬁiﬁ% Hlgr@e et ermined by titration. El uted

sol ubl én a@nis@néon(aiveir glil\tlﬁ@ an—lnﬁerlvo‘hmﬁeaMeZSGQﬁ a0 lf@aish&r with a lid,

Weh%l t oﬁ m)norrer% R@ 15 .100 x Pé—}CI] - .

LA 8 PRI 6 Y6 EREG e oD B ) e aiven water

( labsorbinpa€di or whiteNakddthing hddal fvas addeti@ khe) aguedfdGolution, and they
were stirred by rotating a stirrer so as to extract an eluted soluble component from the
resin for 16 hours. The extracted liquid was filtered with one filter paper (made by
ADVANTEC Toyo K.K. and sold under the product name “JIS P 3801, No. 2," and
having a thickness of 0.26 mm and a retention particle diameter of 5 m). The portion
50.0 g of the resultant filtrate was taken as a test solution.

First, 50.0 g of an aqueous 0.9 weight% saline solution alone was titrated first

with an aqueous 0.1N NaOH solution till pH 10 and then with an aqueous 0.1N HCI
solution till pH 2.7 to obtain titers ([bNaOH] ml and [bHCI] ml).

By performing the same titrating operation on the test solution, the titers ([NaOH]



(5) Wwater content In an alum numcup neasuring 4 cmin
di anmeter of bottomsurface and 2 cmin 15 height,

wa2@00819¢§ a gi ven water absorbing resin was uPCT/mB2006/053324
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scattered on the bottom surface of the al um num cup
The al um num cup contai ni ng the absorbi ng agent was
wei ghed to find the weight WI (g). It was left
standing in a hot air drier adjusted at 180C for 3
hours. The agent-contai ning al um num cup was wei ghed
to find the weight W (Q) |nned|ately after it was
taken out of the hot air drief! (within less than 1
mnute). 20 The water content (weight% was cal cul ated

[ i .t followi ng formula using these
mngﬁﬁiﬁgﬂqgﬁgﬁ%@gm&ﬁﬁér content (weight® =f W (9)

- V6 (i le(aned giha wiig) alsbrbvwest resin dbresd [oif drgown espuwn)s of demgic acid
> ; . i . j '
g Qi SE B PR o gL, 0 stin
waesn vol Adagdsn agtadade andl thydolwing fanulsabased wasthe average
t elﬁ&lggﬂe{r%el lt'rof ?Qngn(gn%géf ] tlﬂ¥ tlEepsefoﬂﬁc? b§) (heaafocr%gtﬁfoﬁe%operation

tension Kruss Corp and sold un
t reHemie Rmd@m maridaneg al@ﬂ’ve "Werd unkpewivakd averge Sigfccplapweight of the
Tensioalr Vat @(ﬂcuiatedl vy sl Sthedrﬁ:h@él%&ﬁlt degl%e dEtQﬁmH@QJ}' dtféqgn
of surface tension nus? In the range of 72
dynes/cm Then, the n1X|ng ald sol ution adjusted to

20C m@ut&@ﬁhﬁﬁ’e (fdﬁfen§Weﬁg?1%) 1 @"1554 @Qer rﬁ&lséu@éi"'%%éﬁ B€monomer)
same procedure. Incidentall 2007/ 0319

PGH?&%QO@@?OQ@%%M|b§§HWHWE%k@@%Oadopted the plate
met hod N&trm&a@orme@ke PP -at e NHOEAD (MRS W@Jpﬁb}qcm) x 100

cleaned wth water prior to each}geternlnatlon and
thermally cleaned with a burner prior to use.

(Ref er eftwadr x@apl € 1) In a reaction vessel formed by
attachlng a stopper to a jacketed stainless steel twin

5 ar m 14 Bl ARAENES FUR BEHPEREY o DR HREOP yRdacs #Ag< om in

angdighavi.gigg an a'gﬁ%ﬁrwd(@ ABERLAE rddh whi uifdtm]yBscaferd 8h the bottom
pol yet hyl ene gl ycol diacrylate was dissol ved in 5446

g
o fsuiicea) B AR R Fefn éré‘F;f‘Il“é‘P%“rg SPREPUHREIRGAPspRing agent was

m@g@ﬂ {6 ing aRd walchOw40(s). 39t Was gt &’ar@n@ hehot air drier ad]usted at
f 60 mol % to are eact

3 i on degree o .
ng19 (?@ﬁ%q‘? behpesnireontainingaluggy i W?gg‘é‘i\@rféﬁdé weight

12 gwgmg)atﬂmf 113tbey ree@fic wusttmlég et @aﬁe IE}Q ralrgleiemmtlﬁrﬁl%ss tMreNminute).

0 an aqueous t % sodi um pers

Sl Pt saitpb B SEE b Bk sty wil s TollSWife fommula

L-wB&5@aKd3t GeBisdvsaldwbon were subsequently added as

kept stirred to the reaction solution, polynerization

was initiated within about one m nute of adding the

aqueousvael ¢tntedn Sweight?i@e R, { W gpoIWiITeY))/@edigho Mg WalSwater absorbing
cq£&kgguﬁyt at 20 to 95C while the fornmed gel was

(6) Surface tension of mixing aid solution

In a thoroughly washed 100 mL beaker, 40 mL of purified water of 20°C was
placed and the purified water was tested for surface tension by the use of a surface tension
meter (made by Kruss Corp and sold under the trademark designation of “KIll Automatic
Surface Tension Meter”). In this determination, the magnitude of surface tension must
be in the range of 72 to 74 dynes/cm. Then, the mixing aid solution adjusted to 20°C

was tested for surface tension by following the same procedure. Incidentally, this



conti nuously pul verized. After the el apse of 30
m nut es subsequent to the start of 15 pol ynerization,

w@20vyds1vgel -1 i ke cross-1inked pol ynmer was t akePCDIB2006/053324
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The produced hydrogel-like cross-Ilinked polyner was

inaformfinely divided into particul ates not nore

than about 5 mMmin dianmeter. This finely divided

hydrogel -1 i ke cross-linked polymer was spread on a

50-mesh netal gauze (aperture 300 m) and dried with

hot air at 175C for 50 m nutes. Thus, a water

absorbing resin (A forned of3?ndetern1nately 20

shaped, easily pulverizable aggregates of a

p r

v\gtméérnﬁg% g:ﬁ theolsrzﬂgg ﬁ[e“‘l()iruyl V\gﬁ%ﬂﬂﬁ pﬁ p:h a@ %%rouﬂ%? cleaned

mi With wardr m‘mr tcm;tr:h dggéragmatipn el t\mnmalla cmrsdsz&tldammr pii@e use.

havi ng fy 7200 m Then, the particles

whi ch ﬁgghéggﬂeg&ﬁﬂglé ertures of 710 mn the '
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a so@he ﬁcr?iQé%'RMaQ Ha@ﬁi&; Nhé Aonodes cAREALRBH -of Tﬁewg\@ﬂt% and the

absorbing resin (Al) was rated to determ ne vari ous

prispeEdlizpiean degseeaofy @l miof% ¢¢ praparer yrgapgon %‘y@inc althen, this reaction
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size distributions shown in Tab wer e obt al ned.
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gl ycol diacrylate was di ssolved in 54

38 g of
aq‘i&’é%‘%}b"“d& oW GHsle r YWISE dhes plpRre %3%5%%@8 SR HBH e start of

c Z@ddn0R BfdredR1-Wel efdkbisRd Jo@ner @4kt faRdd 6&& | @Re produced
degree of 70 nol %t o prepare a reaction solutio
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5 of an aqueou ht % so r
sd?otlﬁnilf‘é Va3 "*32149"59'35%9"“\EA)$l "gerﬁa é&%@gﬂ?r%‘p% (i )é'ilff%ed with hot air at
L- @S 50 gﬁmﬁess Ofrkils] @mmr@s@wilag aedie Al Yorﬂ)@éﬂ%ﬂ i@Bterminately
t stirre reacti on _ sol ution, rization
Wasilar?em EFS dFricaTe “SEEHS ofet Ao Eor” BatiRG dpnaroduct was
sol utions. Then, the polynerlzatlon was
carrle out at 20 .to 95C f.ornmed gel
cont ng%‘ﬁ Yy HRTiTE, B MO} s (Gt San g refb T and urther
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hoc}ete%lmrnea\}anous properties. As a result of the rating, physical properties shown in
Table 1 and the various particle size distributions shown in Table 2 were obtained.
(Referential Example 2)
In a reaction vessel formed by attaching a stopper to a jacketed stainless steel twin

arm type kneader furnished with two sigma type vanes and having an inner volume of 10



175C for 50 m nutes. Thus, a water absorbing resin (B)
fornmed of indeterm nately 15 shaped, easily
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dry product was obtained. The water absorbing resin

(B) was pulverized with a roll mll and further

classified with a JIS standard si eve havi ng an

aperture of 710 m Then, the particles which had

passed the apertures of 710 min the foregoing

operation were classified wwth_ 20 a JI'S standard si eve
havi ng an aperture of 150 mtéremove the water

absorbing resin particles which had passed the JIS

st [ t S
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\Aﬁio%hﬁe{%ﬁ@sp%%mnm&h%ﬁ lRERQGAR3 304 m$4nd drled w1th hot air at

L-ascorbic acid sol ution were subsequent|
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Washapadl bhshtly 1 WikAb1d aﬁé}@gﬁteso&ea Paftidti@teObr pélFicRd dihBroduct was

aqueous sol uti ons. the pol ymerization was
4i%5d- out at 20 to 95C while the formed gel was

conti n%bls\k/a/cerph%s%ﬂﬁﬂgz edin Ab) Qs phBeRtcAPHRh Qf rdd0 mill and further
m nut ent

the start of 5 pal rization,
h;f&?fsélg‘éﬁi » P@g‘é‘“ﬁ? PR EEVI W“‘&&Sﬁ i&e ?Iﬁwn ﬁ*FePamCleS
prwidaced pab\s)éd iRUPErudrt k& 700 085 |thdRgoing loyéf@tﬁonm@éfe tlass&ied with

forﬂ%fln divided into art| | ates not nore E

S%‘“M SISV PR ) apestire O flgﬁepytooqe{pp&eeﬁle water absorbing resin

hy@ﬁmlwﬁlukmmpmeﬁ-m nkseglandacl ymroﬂmSapsmreaﬁ 160 @&. Thus, a

T o5 B 30T At S 1 B

ahiaiiing gvaries pl‘of)tlﬁblesf Oﬂmgﬂre@ﬂt bh detrelﬁrl’g rpayseday pidperties shown in
ul veril zapl.e .

oo BRCLGE v BeatE Sary P RRneIRuE Tnfa bt

mater ahﬁﬁmmmﬂ@xmeﬂbe)(CD was pulverlzed mnth a rol
' dpitha JiS
navi ng ThA SpPper SRSy fcitht s Gom B S sGt e et vin

arm type kneader furnished with two sigma type vanes and having an inner volume of 10

liters, 9.39 g of polyethylene glycol diacrylate was dissolved in 5447 g of an aqueous
sodium acrylate solution having the monomer concentration of 39 weight% and the
neutralization degree of 80 mol%. to prepare a reaction solution. Then, this reaction
solution was deaerated in an atmosphere of nitrogen gas for 30 minutes. When 19.1 g of

an aqueous 10 weight% sodium persulfate solution and 23.9 g of an aqueous 0.1 weight%
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the water absorbing resin particles which had passed
the JIS standard sieve of an aperture of 150 m Thus,
a water absorbing resin (C) was obtained. The water
absorbing resin (C) was rated to deternine various
properties. As a result of the rating, physical
properties shown in Table 1 and the various particle
size distributions shown in Tahl e 2 were obtained. 20
(Referential Exanple 4) In a reaction vessel formed by
at t
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IR B RS AEEN ool RSN ThE obP 0 SPERMER R, R et was
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agiiaisds casdy urul shigables gearpgatas offy frppftisulaicopr m&deaaldm @fpduct was
OUht@ted20 to 95C while the formed gel was continuously

pul veri zed. After the elapse of 30 m nutes subsequent
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hydr. ogel -1i ke WD 2007/031969 PCT/| B2006/ 053324 35
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paf 31k %t&h@dr@%wﬂ@havrﬁg & igﬁﬁﬁrea&qlﬂl) Wbl Ghe afﬁ@dr%bsorblng resin
Thlsflnely divid el -1j ke cross-1inked poly

wakartichs eyCoRad passy. tﬁ%éﬁ Handard feig2d naApsrIe o 1§@0“h) "Thus, a
anghtéh dbestbink kil @ 1) diak oBainkd S OieOwat&Oabbdrbik @&sin (Al Weas rated to
ter abs,orbln resin (D) forped of in etermnately
Eéla}neeva?\gpqlsyprﬁ I'U%grl gétﬂ ésulgoggﬁ I'é% @ y%cra Qropertles shown in
pardbleCldnatige RiioROYMERIY sifh HstahidHEshowasn TEEI@R Reft oblied.
wat er zgsorblaﬁ resi g (D) was pulverized with a roll
ml o adtCP R ExamRlP 4L sified with a JI'S standard si eve
havi ng I8 0 reap@int w1 Emddle, macﬁﬂ@? stopﬂ'ee tdlﬁjﬁ&ke(éd%&lnless steel twin
pert ures of 71
o e BRE PP ] BRSO TG v v §p tgner volume of 10
stlandas.o4 gicE\pelybayich® g@ﬁol&hﬁfrﬁlhlté avadfdiskbi¥edrint $43264T0N & aqueous
t he wat er .absor bi nq resi articles ad .
DGO R Rt B S0rwBRE kfnelRufbn b B qigyand he
Tmtﬁualﬁatlmati@reeabﬁ 00 bhalgror @spane @D]:)ctiﬁﬁ&sohhbﬁi MBn, THie reaction
absor bi n
vl 3P AR fubPhbstfRidoBi e 10 a0 HRREES" When 19.1 g or
phansiqeadus PO epight’% eslivh pusulfare solugibh endl23ahg of dreaquenus OUsweight%

p r tgslcﬁrbe eTc’c1 oh%{o%tvs;elrebé'lu Ise%ﬂg’ntglha%%d a{s%egtas?ilrr%d %0 t\{\{g rre%ction solution,

polymerlzatlon was initiated within about one minute of adding the aqueous solutions.

The polymerization was carried out at 20 to 95°C while the formed gel was continuously
pulverized. After the elapse of 30 minutes subsequent to the start of polymerization, a

hydrogel-like cross-linked polymer was taken out. The produced hydrogel-like



(Referential Exanple 5) 15 The water absorbing resin
(A) described in Referential Exanple 1 was pul verized

wowranozdm n mll and further classified with tPer/m286/053324
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si eve having an aperture of 500 mto renove the water
absorbing resin particles which do not pass on the JIS
sieve having an aperture of 500 m Thus, a water
absorbing resin (A2) was obtained. This water
absorbing resin (A2) was rated to determ ne various
properties. As a result of the_rating, 20 physica
properties shown in Table 1 afd the various particle
size distributions shomn in Table 2 were obtained.
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size distributions shown I n wer e obt ai ned
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(id jiy %Ea'h@ér@ dickd hf\h& arfdpert@ @ 180 HD® VAL the BRRQTBIRMEIng resin
resin (Al) was placed and stirred with stirring vanes

(i Martigdes iy hadhpaspeq, the JISastandaydogeye) @ 3ngorture of 150 m.  Thus, a

Pq&t&r%@&@fng 5@5%2&) 1) 35 2BQide@M ﬁ%&ﬂ%@ db@orglng Jesth @ 1) Qﬂﬂls rated to
aqueous 5 ght % pal yet hyl ene g %/}go net hyl

Mﬂemme (‘PE@!SCW@P@Z@@O ASHBeeHHD PRYTE pm&@félﬁ%lg@vvn in
Mo @Ul AHa tHL‘e\l'a%ﬁs Maicle ﬁM@rleQ§s%Wn% H1ED weRl PBralned.

solution was added thereto. After the stirring was
cont i ndReferpyial Esampladt es, the stirred mixture was

i rradi gheeawr hﬁboﬂﬂngwehﬁ @K} &s&ibell dy ReRtenBalExh@dgleat W& pulverized
intensity of 60 for 10 m nutes at room

t ¥t AP agg e ala%ﬁlﬁedufrlf'} e Tk everhayiag A apegufsgf 500 m to

d%in@@e thowder Qb(sol:l!ﬁllfg RsipgaKicle whichaldthos 9!186 oHMELENS §13€e having an
pr oduct c§8e of "UV-152/I I Vi C3 AAO? % furni shed
wi PRYC ) s 4t il %Pé Bg st (AQats QUHphy This water

a%sé‘r@ing rdsH0@n) Waerapded d&érnﬁﬁkd@n@ﬁs proPetickS OBNVR rd¥iit bf the rating,

ai.n surface-tr e ter absor bi. agent. (1). .
TG DRI SIS B AP S RE BRI 8 Aot es shown in
vvaratb[emaebbmimgdagent (1) are shown in Table 3 and
the resylts of thet t of this agent for various
physi CZ# ft‘ieB%aéFlX ’8%1 Are shown in Table 4. The various
p hysi caihe wawp abdorteise RONCAY distribedtimReforhasl Examprt wasqfulverized

\}Vl\%“l gpln mill and further classified with the JIS sieve having an aperture of 710 m to
remove the water absorbing resin particles which do not pass on the JIS sieve having an
aperture of 710 m. Thus, a water absorbing resin (A3) was obtained. This water
absorbing resin (A3) was rated to determine various properties. As a result of the rating,
physical properties shown in Table 1 and the various particle size distributions shown in
Table 2 were obtained.

(Example 1)

In a separable flask made of quartz (illustrated in Fig. 2), 10 g of the water

absorbing resin (A1) was placed and stirred with stirring vanes (illustrated in Fig. 3) at



corrected" indicated in Table 4 were the magnitudes
cal culated in accordance with the 15 follow ng

wo o9 CRC (g/ g) after correction of water POHIB2006/053324
of 8 weight% = (CRC (g/g) with no correction of water
content + 1)/0.92 - 1 AAP 0.3 (g/g) after correction
of water content of 8 weight% = AAP 0.3 (g/g) 20 with
no correction of water content/0.92 El uted sol uble
content (weight% after correction o water content of
8 weight% _  Eluted soluble cogntent wwth no correction
of water content (weight%/O. 99 (Exanple 2) 25 A
surface-treated water absorbing agent (2) was obtained
by, , ' e ¢ . .
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resin (C) instead.
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trk%rf@éeotgéé%@dwa‘(@taﬁsror 1131;':‘&%96 @@ agent (3) are shown in

Table 3 and the results of the test of this agent for
10 vari oudhplegrdidens fpr sevnthesss afr e Prasleed waterrahspging, agent (1) are

( Es)ﬁawp ke T4ble B afd %fﬂ%@@@ of eatLdr Wal Slen@ds P4 ?hyas%nf)ropemes

was obtai ned by follow ng the procedure o
Exdfpioanin hhle & using 10 g of the water absorbing

resin (qRd)valibst SRdical THperG@NintdrRing 4Rr whiBe cSNEHiNBs! 'SSwelght%
of the(g roduced wat er absorbi ng agent (4) are shown
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15 Vabllewisg Pihsiacal properties are shown in Table 4. 10
(Exanple 5) A surface-treated water absorbing agent
(5) was obtained by followi ng the procedure of

Exanpl ngb whi) aﬁtefwdrfwﬁ&}l &5V%|Etetocfon%ﬁtl @q&ﬁ/@igﬁt'\;'iﬁ =§(§ORC (g/g) with no
0P ene Cc net Yy et her

(F‘E & 0@@% M@ﬁé)?d—l nunber average

ol eculsgp vBI @Ry alet: copRBionnard@atdtycofledlt HTh wehk )= AAP 0.3 (g/g)

soI tion instead and cha ng the 15 rotational

|
20 ehcye font é’va?fF‘?nrt‘f‘ﬂ‘(a Yanes to 400 rpm The
Condl t iBd&d §olubld Fumtcny (Wieh$% B affdr correction o water content of 8 weight% =

Eluted soluble content with no correction of water content (weight%)/0.92

(Example 2)
25 A surface-treated water absorbing agent (2) was obtained by following the
procedure of Example 1 while using 10 g of the water absorbing resin (B1) instead and
changing the rotational frequency of the stirring vanes to 450 rpm. The conditions for
the synthesis of the produced water absorbing agent (2) are shown in Table 3 and the
results of the test of this agent for various physical properties are shown in Table 4.

30 (Example 3)
A surface-treated water absorbing agent (3) was obtained by following the

procedure of Example 1 while using 10 g of the water absorbing resin (C1) instead. The
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Table 3 and the results of the test of this agent for
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(Exanple 6) A surface-treated water absorbing agent

(6) was obtained by following the 20 procedure of

Exanple 1 while using 0.85 g of an aqueous 5. 88

wei ght % pol yet hyl ene egcoI net hyl et her h 5000

(PEG Ove 5000: CH3(OCH2CH2) "OH, nunber average

nmol ecul ar wei ght M1: 5000, nade by Aldrich Corp.)
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frequency of the stirring vanes to 400 rpm The
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t he roc of e n 5
e el o o Brivis DY Teicen S Bels R EigBy Pgnyiene
6000l H(eﬁﬁ}l‘@éﬁbﬁM@@OOWEG&DM@@D&Q@HW@EGH@EOM@h@hﬁer average

 ee e UG o P o A bha )t PR AL epghaneing the

t hetasbnal fredqu@nssadtale dtdrirgOGneuod 00 Fpen. C o ichnditics f@rthd dy@thesis of

Sytﬂft: Br%alilcsf:d %Jatetr Iggsorbing agent (6) are shown in Table 3 and the results of the test of
this agent for various physical properties are shown in Table 4.

(Example 7)

A surface-treated water absorbing agent (7) was obtained by following the
procedure of Example 1 while using 0.85 g of an aqueous 5.88 weight% polyethylene
glycol Mn 600 (PEG 600:H(OCH,CH,),OH, number average molecular weight Mn: 600,
made by Wako Junyaku Kogyo K.K.) solution instead and changing the rotational
frequency of the stirring vanes to 600 rpm. The conditions for the synthesis of the

produced water absorbing agent (7) are shown in Table 3 and the results of the test of this



produced wat er absorbing agent (9) are shown in Table
3 and the results of the test of this agent for

wa 2007 0896physi cal properties are shown in Tabl BCHIB2006/053324
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(Conparative Exanple 1) In a separable flask made of
quartz, 10 g of the water absorbing resin (Al) was 20
pl aced, stirred with stirring vanes at 500 rpm and
irradiated with an ultraviolet rays at a radiation
intensity of 60 mMNcn2 for 10 m nutes at room
tenperature by using an wultraviolet rays radiating
devi ce (made by UShio Denki K>K. and sol d under the
product code of "UV-152/11 VI NSC3- AA06") furnished

R R S T T AP

obtaln(ENQGﬂwﬁnparatlve surface-treated water

absor b'mu@&% a&&)watgmgosgfﬁﬂ%'agégp% f Qas LREIRATS ?@io)%ving the

of the arative sor g agent
armoqr;ﬁmwvf ifxamals| lewallcanrdng A5 gr efsan aggeeifs ft&rﬁewmehtf% oflycthylene

lﬁ_ca ?.EFEOJOO??E@%OO lfﬁo@@ééhc)a(blli pﬁnﬂ?&? bl &S e%@leéﬁé}v‘@elght Mn:

arative aral

weBh. slegbV H el Kazyo V. >@@ma¢m@aeasyarrdcqhmmgq@e rotational
t r@eqﬂé&? G‘(QUtﬁg stn:f’ﬂg O\fan&%%oaﬂp!mVe Tﬁé%@i’?&lﬁor& ﬂM”tI{e syﬂ§1'e§19 of the

the water "absorbing resin (131) Instead
G bIEC Brobine aggm(Hesd hopn in Fdblps aulibesesults of the est of his

Cojggﬁrféﬁéaylﬁus\’@&ﬁ{o“ﬁ%%@éﬂlg agent (2) are shown in
Table 3 and the results of the test of this agent for

var i ousE¥#ple Yal WO 2007/ 031969 PCT/ | B2006/ 053324 39

pr oper ty %ﬁrf@resreate@vwatérn a&@hﬁrﬁg 4oenl @mﬁag aﬁotayr%d Easamlo%vmg the
In a separable flask made of quartz,

mr@qed%sc@ rﬁﬁlwglerlewﬁe ey ORa< Ofpana%@amarﬁﬁggwlﬂhtg@ polyethylene

W d1{toB M GO(BQ(PEérB@@O alt{% CHITORE A ! a%erlg@ﬁ?lo&cﬁﬁr Wélght Mn:
gfeous t % ammoni um per sul f at e

01 Biidaks Kibe KRt RO AP IBPY fRGHadt 30 Shiggphe rotational

C OiRdgudre§ Coff B sdPinBl vandse®, 600*’@mSt IThé @EndTlions WO tB$ynthesis of the
irradiated with an uItraV|oIet iﬁs at a radi ati on

| RrEAHSPd Yl AaoIRAEERE (DAFe SHOVRIMEANES 40 b IS of the est of this

t eppRIfad waFiBudPhysisdl ﬁﬁ)p@fﬁles Mb kK@M ialableuays radi ating
devi cet(&made nki K. K and sold under the

pr oduc 0@%@1‘%@“@}615/ | | VI NSC3- AA06") f ur ni shed
vvl t h a Iﬁfﬁtsé[barafb@d flge ARl (IRGS 10y drhke \lz@teﬁadmrbﬁgmeﬁﬂml) was
@ t.he pr oduc% code o OM2- N1" %
Séfrre &h‘[ﬂé TRVANS§ PHLE 2B tréay 3\5%‘%‘1‘ 4hHYERY ]ﬁbrays ata
agemhu((rﬁ)nxenﬁh;e of @D G Wi/@n’s £drory syt foesi @mp@n‘atuteh ®y using an
duc rati t er absar.bing . ’Eé
SR oI Ryt fwads BCTE DapkitE: ek ot pphdenhg product
ageaé of OUWH‘JQM@Q&(AO@"alfum[sﬁ@;E szﬁtheaSmalraE h&llilevilmp made by the
Tabl e 4. E% 4% oéll ﬁ]
{ AR <o PR ipfer e e e oty TP SBREERG 1o obtain o
r asinfpaa@l g sunfase-treated water absorbing agent (1). The conditions for the synthesis
of the produced comparative water absorbing agent (1) are shown in Table 3 and the
results of the test of this agent for various physical properties are shown in Table 4.
(Comparative Example 2)
A comparative water absorbing agent (2) was obtained by following the procedure
of Comparative Example 1 while using 10 g of the water absorbing resin (B1) instead.
The conditions for the synthesis of the produced comparative water absorbing agent (2)

are shown in Table 3 and the results of the test of this agent for various physical



pl aced and stirred with stirring vanes at 450 rpm
meanwhile 0.80 g of purified water was added thereto.

woL@onpsat | ve wat er absor bi ng agent (4) was ORCHIB0CH/053324
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by continuing the stirring for 10 m nutes. The

conditions for the synthesis of the produced

conparative water absorbing agent (4) are shown in

Table 3 and the results of the test of this agent for

20 various physical properties are shown in Table 4.
(Conparative Exanple 5) In a gseparable flask nmade of
gquartz, 10 g of the water absé?bing resin (Al) was

pl aced and stirred with stirring vanes at 450 rpm

aqueous 5.88 wei ght%

gﬁ? et‘%?gﬁ%§é?gfpblggthyl et her Mh 2000

( CH3( CCFap)yiveixampleider 25 average nol ecul ar wei ght

Vh: 2060, (BRABION ! et oGRER 13) SR W9 athorbing resin (B1
conparat?&e wat er a sgrbﬂn erit %% magaogﬁgg]g%néy ) was
c anaded @ndh grinrddewigh strfrmm ganfes pt 156) Imrnmt:whlkrﬁé() g of an aqueous 38.5
(th I{t% (grﬁﬁmg Ag%§ E(ﬁutﬁfn v@eﬁ?d&d‘%@&gd After the stlrrlng was
conp ratlve wat sor i hg agent are shown
Tatonemed dergl & Iﬁéluteéstm plgregfmixpyse yas irragfated wetlla@@ﬂtra\fl@iﬁt rays at a
\(/315311%’0?1 Hﬁ@ﬁ%‘gﬁ al 6@“9?@&53 for A ﬁllmﬁ&om&fﬁ t-gﬁlkﬁlsﬁtuﬂs b;’chsmg an

Conpar ati ve 'Exanpl e 6) A conparative water absorb

ng
agaviglg)raysaadingnasdavics dmade gtedo pParld oK. t‘WeSO\]/ShWéilef the product

ahgat b rEVL ﬁﬁhﬂ/ﬂ\ﬁé@f &Rbe' W@ﬁrnﬁﬁ&@kv‘ilﬁda E’ﬁétaf ﬁ!uﬂd@%xﬂﬂ (& by the
procedure of Exanple 1 e WO 2007/

PCTUE BROPan0 838 sadd méerutélp rPgO(tyctsgggieoqf dJWﬁQQ%N\A}é)t {@robtain a

i rbohl']bﬁram@ﬁ@faée‘ tréa&% WHMEPM bR §§en‘(\@3)9 ht6 RAliYiehd ok @fé%ynthems
met hyl ether and onitting the rotation with

st(?frtF‘? REpdyesdecompaiafivg Welke absqening pgsAt (Pfarg phown in Table 3 ‘and the

ul &Y bPIhetest GYBis agbieros QxHbul F%&alfﬁ{)pehlib@ aRYSRbRE §1 BabRi4.
t he produced conparative er absorbi ng agent (6)

are shéwpmpaativgsixample4hd the results of the test of

the agent s&ﬁh!‘rabléﬂ%ﬁfrh&l@!%f EEM’&' Gale PrEPRhk: KB SHRWI1) was
in_Tabl e 4, Corrparat|ve e 7) A corrparat|ve

watlaged a’bds%ﬂ“f?ﬂ NYthaEme vengs R4 % R %?r‘“f“é’ﬂd:l% O30 gt dyrifief} water was
ofadibieth¥Ricer A @hﬁa@faewga&ﬁﬁis&bm@ ag@@mwas oBhindil B dotiduing the
fO|,|OWI§?é roc ure Eﬁn‘@1 while omttin %

t ST ?Sh t %C@M“F(F’? o 8ﬁ}é‘§hf‘dl§r‘?fﬁb‘3 pigduced comparative
I aghit@ldbsurbial afdne (4 latel sBYWH irﬁl’abl[eﬁj/&)d thOretlle of aRRdbdi bOIMS agent for
for the Sy nt hesi s. of the d conparati ve water

ab"é‘B‘P'bsi% iG] @Ffperoy are show H |n Table 3 and the
resul t sCohpdrindetBraiplefs) t he agent for various physi cal

250D 82, B0 Ry g KRB BER £
\Nqilﬁfed ahs edriddngith @sting (zaaq%a atvm rpﬂcﬁmadmad 08530 sft anr &g@delous 5.88
pu\%zelﬁg}rst% A c%]tg}zlgl%gglsycﬁt met yl e er lﬁna rE%‘(l) l(%H?(O%}{Z%Hg)anH, number
average molecular weight Mn: 2000, made by Aldrich Corp.) solution. A comparative
water absorbing agent (5) was obtained by continuing the stirring for 10 minutes. The
conditions for the synthesis of the produced comparative water absorbing agent (5) are
shown in Table 3 and the results of the test of the agent for various physical properties are
shown in Table 4.
(Comparative Example 6)
A comparative water absorbing agent (6) having surface treated part of the water

absorbing resin thereof was obtained by following the procedure of Example 1 while



added thereto. After the stirring was continued for 10
m nutes, the stirred mxture was irradiated with an

W@ kiorasided et rays at a radiation intensity of BOI/MAeNE3324
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for 10 minutes at roomtenperature by using an
ultraviolet rays radiating device (made by Ushi o Denki
K. K. and sold under the product code of

"UV- 152/ 1 MNSC3- AA06") furnished with a 20 netal halide
| anp (made by the sane conpany and sol d under the
product code of "UVL-1500M2-N1") to obtain a
conparative surface-treated waf er absor bi ng agent (8).
The conditions for the synthesis of the produced

S R S0 RL ol Ao 1L P
vaglyool gletbhygh@aind oprigpg theire@tian wits Hewtirring vRags| cblring {ipgradiation
( %m@%gﬁabl\[)ﬁt B ) ne%&ngiﬁoﬁ@ﬁ‘gi\}m@%&nYﬁeﬁl‘é’%tf Ghe @gﬁﬁ’creﬁ'cggxparaﬁve

roceaure
Comj@rra@tsqrbleg Ecan{s!) @resshwrwn e Tabdd hgndlt@e gesahts aftkee tggitod the agent for

Synt Ee3| gSIEé?ﬂc{]}ei(tf%gare sl'ib%dﬁﬁq‘able-ﬂhe conditions for the

produced conparative water absorbing
agent (Gympaptevedramplei/h Table 3 and the results of the

t est of i
oro showoarBap M 96y Qo QNSRS ANRH ISR watr

4lab8<rrtmg|r@91r1}hem@ﬁwaalqb§aateﬂchx fpllowing the, progedugy ple Example 1 while

ahsQrl rlge Hﬁegfoﬁ Qwﬁ:ﬂ@e %%n? vands QRS theSQHE ot th€8itfAviolet rays.
(ol 9% wei content (weight% \Water

abBhsrdsp gomosgwfyqt esEs (5f tlze pyduced campgraliya1y algasbserbing agent (7)
abgOsHOWAGN i"Qo1§§ a15d t]aé re%ul@s (% tﬂeztes% of [h8 abdhy f(ﬁ)l’)m%@tpﬁf/smal properties

absorbing 8 : resin (C
ab%?h@uWﬁgn@@Pl%ﬂ.e 6.6 6. 1 11.4 resin (D1)

(Comparative Example 8)

In a separable flask made of quartz, 10 g of the water absorbing resin (A2) was
placed and stirred with stirring vanes at 450 rpm meanwhile 0.80 g of purified water was
added thereto. After the stirring was continued for 10 minutes, the stirred mixture was
irradiated with an ultraviolet rays at a radiation intensity of 60 mW/cm? for 10 minutes at
room temperature by using an ultraviolet rays radiating device (made by Ushio Denki
K.K. and sold under the product code of “UV-152/IMNSC3-AA06") furnished with a
metal halide lamp (made by the same company and sold under the product code of
“UVL-1500M2-N1") to obtain a comparative surface-treated water absorbing agent (8).
The conditions for the synthesis of the produced comparative water absorbing agent (8)
are shown in Table 3 and the results of the test of this agent for various physical
properties are shown in Table 4.

(Comparative Example 9)

A comparative water absorbing agent (9) was obtained by following the procedure
of Comparative Example 8 while using 10 g of the water absorbing resin (A3) instead.
The conditions for the synthesis of the produced comparative water absorbing agent (9)
are shown in Table 3 and the results of the test of this agent for various physical

properties are shown in Table 4.



Water absorbing 60 33.9 10.1 resin (A2) Vater
absorbing 60 34.1 10.3 resin (A3) WO 2007/031969
wWeEAN/MBR0D6/ 053324 42 [Table 2] Referential BEXEM&/053324
23456 Wter absorbing resin Al Bl C1 D1 A2 A3
D50( m) 345 346 322 323 231 242 (T; 0.327 0.332 0.359
0.339 0.413 0.472 Particle size distribution Not |ess
than 850 m (weight% 0.0 0.0 0.0 0.0 0.0 0.0 850 to
710 m (weight9%g 0.1 0.2 0.0 0.0 0.0 0.0 710 to 600 m
(weight9g9 1.0 1.5 0.0 0.0 0.0 0.8 600 to 500 m
(weight% 3.7 4.1 2.7 1.9 0.0%%.3 500 to 425 m
(weight9p 21.7 22.6 19.2 18.8 7.1 8.8 425 to 300 m
(weight9g 39.6 37.1 36.2 37.8 18.9 19.4 300 to 212 m
(weight9 23.0 23.9 26.6 28.1 32.4 30.7 212 to 150 m
(wei ght§Ploll3 9 3 12.6 10.3 26.7 22.5 150 to 45 m

(vvel ght%g 1.5 2.6 3.1 12.6 13.1 Not nore than 45| m Eluted

%Eoﬁnng 1 o_b{yu@z_tl'@atép_no 2. 3 CRCA  |Tatad o4 el ghsy soluble
100 100 100. 0 de@®@c0 100 } 0.d ggb% | essontain A

csin

m Thi's indi cpt es @oMat er absggr i ngd Whi(whigti&%@s

not pass—a sikve of an ape ture of 1A mduri (weight%)

content

W aesibbirbiagi oh. 5 (Not nore t? s nd| tes|a
watredin @oigor bi pg resgg passed %rouch gggieve of§2n 133
g&é&g&bﬁ B mduring clagsificatijon. (C-[{Dnm This
|ca&ﬁ§ a water absorbing ré4dn passléd t hrough3a 12.2
AN n ort iy ~Ff Clirm AanAd AA~c naot [alaValal A o1 AAn
QI CVCbUI ATl CI CuUurcc Ul \/ T Tty U\.CQ IIU.L 'J Pe e ) a o1 C’ <
(Watﬁfrf SpBIEur b of Dggn during ghassilfication, [Table 3] 47
Rotrein §Hal  Additive conposition ard Surfacge frequency
Water absorbing 90 34.6 6.6 6.1 114
resin (D1)
Water absorbing
resin (A2) 60 33.9 10.1 -
Water absorbing 60 341 103 i

resin (A3)




Wat er
Exanpl e No.

rati o thereof tension of of stirring Duration

absorbing (weight% to water additive

WQ 2008931969 UV agent absorbing resin sol uti on deeT/mpo06/053324

(rpm

radi ati on
Wat er
500 m nl1l0 utes

(Al -

D) (dynes/cm

| e Wat er

PCT/ 1 B2006/ 053324 43 2 absorbi ng m nutes

Wat er

500 m n10 utes

(4) Water
m nl0 utes

3 agent (3)
W)/ PEG Ove2000=8/0.5 51.7 500 m nl0
Exanpl e absorbi ng W)/ PEG Ov550=8/0.5 400

agent (5) Water Exanpl e absorbing

ter

radi ati on of WV
Exanpl e pl e absorbing W)/ PEG Ov2000=8/0.5 51.7
agent (1) Exanp
W)/ PEG Ove2000=8/0.5 51.7 450 10 WD 2007/ 031969

agent (2)
Exanpl e absor bi ng W)/ PEG OV2000=8/0.5 51.7

Exanpl e absor bi ng
4 agent

ut es

W) / PEEI®%45000=8/0.5 400 min10 utes 6 agent (6)
Vit Réferdmi@dmb@prbsor biing 1W )|/ PEE600=8/ 0. 5 [6004 mi 105 6
Water absorbing resin Al B1 Cl D1 A2 A3
D50 ( m) 345 346 322 323 231 242
oG 0.327 0.332 0.359 0.339 0.413 0.472
Particle size distribution
Not less than 850 m (weight%) 0.0 0.0 0.0 0.0 0.0 0.0
850 to 710 m (weight%) 0.1 0.2 0.0 0.0 0.0 0.0
710 to 600 m (weight%) 1.0 1.5 0.0 0.0 0.0 0.8
600 to 500 m (weight%) 3.7 4.1 2.7 1.9 0.0 2.3
500 to 425 m (weight%) 21.7 22.6 19.2 18.8 7.1 8.8
425 to 300 m (weight%) 39.6 37.1 36.2 37.8 18.9 194
300 t0 212 m (weight%) 23.0 23.9 26.6 28.1 324 30.7
212 t0 150 m (weight%) 9.3 9.3 12.6 10.3 26.7 22.5
150t0 45 m (weight%) 1.5 1.3 2.6 3.1 12.6 13.1
Not more than 45 m (weight%) 0.1 0.0 0.1 0.0 2.3 2.4
Total (weight%) 100.0 100.0 100.0 100.0 100.0 100.0

(Not less than A m) This indicates a water absorbing resin which does not pass a sieve

of an aperture of A m during classification.

5  (Not more than B m) This indicates a water absorbing resin passed through a sieve of an

aperture of B m during classification.

(C - D m) This indicates a water absorbing resin passed through a sieve of an aperture of

C m and does not pass a sieve of an aperture of D m during classification.

[Table 3]
Rotational
f
Additive composition and Surface reql'ler'lcy
. . of stirring )
Example Water ratio thereof tension of vanes Duration
P absorbing (weight%) to water additive . of UV
No. . . . during .
agent absorbing resin solution radiation radiation
Al -DI1
( ) (dynes/cm) of UV
(rpm)
Water
E 1 10
Xainp © | absorbing | W*)/PEG-OMe2000=8/0.5 |  51.7 500 | -
agent (1)
Example Water | W#)/PEG-OMe2000=8/0.5 51.7 450 10




utes 7 agent (7) Water Exanple ple absorbing
W)/ PEG000=8/0.5 600 m n10 utes agent (8) Water 10
WE2@M0B®6® absorbi ng W)/ PEG000=8/0.5 600 m neCEBB2006/053324
agent (9) Conparative Conparative Water 500 10
Exanpl e 1 absorbing m nutes agent (1) Conparative
Conparative Water 500 10 Exanple 2 absorbing m nutes
agent (2) Conparative Conparative Water 10 Exanple 3
absorbing W)/ APS=8/5 450 m nutes agent (3)
Conparative Conparative Exanple 4 Water W)=8 73
absor bi ng WO 2007/ 031969 PCT/ 82006/ 053324 44 agent
(4) Conparative Conparative Water W)/ PEG

QVe2000=BARofbidel} 7 Exanpl e 5 absorlbi ng agent (5) minutes
agent (2)
Example Water 10
P absorbing | W*)/PEG-OMe2000=8/0.5 51.7 500 .
3 minutes
agent (3)
Example Water 10
P absorbing | W*)/PEG-OMe2000=8/0.5 51.7 500 .
4 minutes
agent (4)
Water
E 1 10
AP bsorbing | W*)/PEG-OMe550=8/0.5 400 .
5 minutes
agent (5)
Water
E 1 10
AP bsorbing | W*)/PEG-OMe5000=8/0.5 400 .
6 minutes
agent (6)
Water
E 1 10
HPEE | absorbing | WH)/PEG600=8/0.5 600 .
7 minutes
agent (7)
Water
E 1 10
AP bsorbing | W*)/PEG2000=8/0.5 600 .
8 minutes
agent (8)
Water 10
Example 9 absorbing W#)/PEG6000=8/0.5 600 minutes
agent (9)
Comparative
Comparative Water 500 10
Example 1 absorbing minutes
agent (1)
Comparative
Comparative Water 500 10
Example 2 absorbing minutes
agent (2)
Comparative
i 1
Comparative Wate'r W)/ APS=8/5 450 ' 0
Example 3 absorbing minutes
agent (3)
Comparative Comparative
Exalr)n o4 Water W#)=8 73
P absorbing




w@opasEsd ve Wat er

Conparative Conparative Water W)=8 73 0 10 Exanple

6 absorbing mnutes agent (6) Conparative

10 W)/ PEG OVe2000=8/ 0.5 SHCT/IE2006/053324
Exanpl e 7 absorbing m nutes agent (7) Conparative
Conparative Water W)_ -8 73 500 10 Exanple 8

absorbing mnutes agent (8) Conparative Conparative
Water W) =8 73 500 10 Exanple 9 absorbing m nutes

agent (9) *)W purified water [Table 4] Water content

not corrected Water content of 8 weight% corrected**

Wat er El uted El uted Exanple sdfubl e soluble No.

absor bi ng CRC AAPO. 3 CRC AAPO 3 agent (g/q) (g/q)
content (9g/|g) ag@te) content (wei ght % (wei ght | %
at er Exaan? %vggﬁp bing 32.5 27.8 12. 8 35. 30.2_
14CO agegt ? ter| Exanple 2 absorbing 31.[6 26.5
11-E"RATRC 8. 8 VB8 | w/PEG-OMe2000=8/0.5 | 517
Example 5 absorbing
agent (5)
Comparative
Comparative Water 10
Example 6 absorbing W¥)=8 3 0 minutes
agent (6)
Comparative
Comparative | Water | w0 be OMe2000=8/0.5 | 517 | 0 10
Example 7 absorbing minutes
agent (7)
Comparative
Comparative Water 10
Example 8 absorbing W¥)=8 3 500 minutes
agent (8)
Comparative
Comparative Water 10
Example 9 absorbing Wr)=8 3 500 minutes
agent (9)
*)W: purified water
[Table 4]
Water content of 8 weight%
Water content not corrected
corrected**
Eluted Eluted
Example Water soluble soluble
absorbing CRC AAPO.3 CRC | AAPO.3
Yl st | @e | @e | MM | e | @y | SN
(weight% (weight
) %)
Example Water
1 absorbing 32.5 27.8 12.8 354 30.2 14.0
agent (1)
Example Water
) absorbing 31.6 26.5 11.8 344 28.8 12.8
agent (2)
Example Water
3 absorbing 28.8 25.4 - 314 27.6 -
agent (3)




agent (2) Water

27.6 -

WO\R0103Bxanpl e
agent (4) Water

Exanpl e 3 absorbing 28.8 25.4 - 31.4

agent (3) WD 2007/031969 PCT/|1B2006/ 053324 45

4 absorbing 32.3 18.6 - 35.2 20CRIB2006/053324
Exanpl e 5 absorbing 32.5 28.8 - 35.7

31.3 - agent (5) Water Exanple 6 absorbing 31.9 27.1
- 34.8 29.5 - agent (6) Water Exanple 7 absorbing
32.9 28.2 - 35.8 30.7 - agent (7) Water Exanple 8

absorbing 33 28.0 -

36.0 30.4 - agent (8) Water

Exanpl e 9 absorbing 32.1 27.0 - 35.0 29.3 agent (9)
Conparative Conparative vateﬁ5Exaane 1 absorbi ng
37.6 9.6 15.6 agent (1)
Example Water
4 absorbing 32.3 18.6 - 35.2 20.2 -
agent (4)
Example Water
5 absorbing 32.5 28.8 - 35.7 31.3 -
agent (5)
Example Water
absorbing 31.9 27.1 - 34.8 29.5 -
6
agent (6)
Example Water
absorbing 32.9 28.2 - 35.8 30.7 -
7
agent (7)
Example Water
absorbing 33 28.0 - 36.0 304 -
8
agent (8)
Water
Example 9 absorbing 32.1 27.0 - 35.0 29.3
agent (9)
Comparative
Comparative Water
Example 1 absorbing 37:6 96 156 i i
agent (1)
Comparative
Comparative Water
Example 2 absorbing 36.1 82 13:5 i i
agent (2)
Comparative
Comparative Water
Example 3 absorbing 24.0 26.1 26.2 28.4
agent (3)
Comparative
Comparative Water
Example 4 absorbing 32.7 11.9 35.6 12.9
agent (4)
Comparative
Comparative Water
Example 5 absorbing 334 11.5 36.4 12.5
agent (5)




Conparative Conparative Water Exanple 2 absorbing

36.1 8.2 13.5 agent (2) Conparative Conparative
WOR02103249 0 26.1 26.2 28.4 Exanple 3 absorbi nBCHIE2006/053324

(3) Conparative Conparative Water 32.7 11.9 35.6

12.9 Exanple 4 absorbing agent (4) Conparative

Conparative Water 33.4 11.5 36.4 12.5 Exanple 5

absor bi ng agent (5) WD 2007/031969 PCT/ | B2006/ 053324

46 Conparative Conparative Water 32.7 14.2 35.6 15.4

Exanpl e 6 absorbing agent (6) Conparative

Conparative Water 32.2 14.8 3891 16.1 Exanple 7

absorbi ng agent (7) Conparative Conparative \Water
31.6 14.|1Compéaidvel’d. 3 Exanpl e 8 gbsorbiing agent (8)
Comparative Water
2. 14.2 . 15.4
Example 6 absorbing 321 356 >
agent (6)
Comparative
Comparative Water
2.2 14, 1 16.1
Example 7 absorbing 3 8 35 6
agent (7)
Comparative
Comparative Water 36 | 141 | - 34.3 15.3
Example 8 absorbing agent
€]
Comparative
Comparative Water
1.2 14, - . 15.
Example 9 absorbing agent 3 8 33.9 37
&)

**) Water content corrected: Water content of water absorbing resin as determined, and

water content of water absorbing agent is corrected by the weight of added water (8

weight%).
The above Examples are to more specifically explain the present invention, and

5  the present invention should not be construed to be limited to the Examples.

This invention, in modifying a water absorbing resin, is capable of giving to the
resin a satisfactory surface treatment even at a reaction temperature in the neighborhood
of room temperature. The water absorbing agent consequently obtained excels in water

absorption properties and, therefore, is industrially useful as evinced by being utilized as

10  for disposable diapers.
The present application is based on Japanese Patent Application No. 2005-270761
filed on September 16, 2005.
All documents cited in the Detailed Description of the Invention, are, in relevant part,
15 incorporated herein by reference; the citation of any document is not to be construed as an

admission that it is prior art with respect to the present invention.

While particular embodiments of the present invention have been illustrated and

described, it would be obvious to those skilled in the art that various other changes and
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determ ned, and water content of water absorbing
agent is corrected by the weight of added water (8

wei ght %9 . The above Exanples are to nore specifically
expl ain the present invention, and 5 the present

i nvention should not be construed to be [imted to the
Exanpl es. This invention, in nodifying a water
absorbing resin, is capable oﬁ7giving to the resin a
satisfactory surface treatnent even at a reaction

t erﬁ&ﬁﬁ@"ukdﬁsecah Be hﬁ@e Reh&h befaRaRdrondthe %ﬁlﬁﬂ&rﬁ%@&ﬁr&m&ﬁﬁventlon It
The wat er absorbi ng agent consequent| ¥ obt ai ned exce

i S hsredere injgpds Mt AT ribperpended chyms alf pich shyiees af}dsmOdlflcatlonS
I nestStd witlih YheWsk Wk t@sin@inkibged by being utilized as
10 for disposable diapers. The present application is
based on Japanese Patent Application No. 2005-270761
f lT&%tﬂlenslsﬁigtageﬂthruesltamlaﬁB?mier{?& hre o€ tt{m@hﬁddﬁdté(ﬁldasl Bing strictly
al | e SCri (e 0 e enti r

¢ R et s ool SRt Bl p B GHi Pecified. cach

t hcle tin@hiiom isohteAdiy 10 aGUABOth théSreb@dd aluel@d aaasdional @givalent

n adm ssign that |t rior_art with respect to e .
oo ROaRY {5 valih | Bom G e R Bt “Yhgm i
pnﬁ@ﬁﬁﬂm@ﬂmaﬂtmmn4bawe.been illustrated and
described, it would be obvious to those skilled in the
art that various other changes and WO 2007/ 031969
PCT/ 1 B2006/ 053324 47 nodifications can be nmade
wi t hout departing fromthe spirit and scope of the
invention. It is therefore intended to cover in the
appended clains all such changes and nodifications
that are within the scope of this invention. 5 The
di mensi ons and val ues di scl osed herein are not to be
understood as being strictly limted to the exact
numeri cal values recited. Instead, unless otherw se
speci fied, each such dinmension is intended to nean
both the recited value and a functionally equival ent
range surroundi ng that value. For exanple, a dinension
di sclosed as "40 mi' is intended to nean "about 40
mi'. 10
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W@eao7081®e9 sai d absorbent nenber conprising aPCT/IB2006/053324
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30

absor bi ng agent nade by a nmethod conprising the steps

of 5 a) mxing a water absorbing resin, water, and a

m xing aid without adding a water-soluble radical

pol ynmeri zation initiator and an ethylenically

unsaturated nononer and b) irradiating the resultant

m xture with ultraviolet rays while still agitating

the mixture in order to mainf&in a mixed state. 10 2.

An absorbent nenber according to claiml, wherein in
sawdainetihaddtidre anount of the water to be mxed is at

|l east 1 weight part and is |less than 50 weight parts

based on 100 wei ght parts of the water absorbing

resin. {1 or,

or cIa1n?3%mﬁﬁﬂ?€P%9@%?§%”§%qp%ﬁégg tﬁgk%gxgﬁjgtﬁu£%gnwmbm
atconpasing @mbserbmmgﬂd nzdp by & exdthiod gpmprirangcthe sxpps of

consi s S S I :
hydrop%?%gmg%rggﬁ%gggﬁﬁﬁé%?gma&§%€rﬁgg?hg?ggﬁﬁgsggﬁggdmnga
c ofipeaetble rafing mghimicsizaondnisialor and ay ¢jlyipricadly jugsasighted monomer
2Q,,4. An absorbent nenber according to any of clains 1

to 3, wherein in said nethod the mxing aid is added

in an &rdadiatige tha recWmat maxtge Wik yHaviplal fags ahie @l ggitating the

t haR w2Oin M&Ir hhaRdld Smie@sgd. on 100 parts by wei ght of
the water absorbent resin. 5. An absorbent menber

according to any of clains 1 to 4, wherein in said 25

met hod ot Rg amomeﬁgm@fhﬁerlagcomaf?@ c'lanmtlh e«h&e{nml &fid #fdthod the amount
aqueous solution with absorbing resin. 6.

ArPLassBHeTen be fatddy aldeasol Wright rag agfl & lﬁ‘ﬁSShan\/@Qé’Yf‘éghr‘i P based on

SaK@xﬂEﬂ@Pkaﬁﬁm\ﬁﬂ&%@kﬁnagk%hlOn has a surface
tension of from40 dynes/cmto 75 dynes/cm 30 7. An

absor bent nenber according to any of clains 3 to 6,

wher ei 3. AR aB@ktsént ABLB@Acéd@ns W fla6L BB claifh 2, wherein in said method
pol yoxyet hyl ene al kyl ether. WO 2007/.031969

PCHY PBDRROBH 558 ot 0nd 6omaPouAf selerdest IERm thersgpionsittiog o prgotants

t Omﬁé‘rysoﬁlfblecﬂ@nﬁ@ h?ydf hiic oVABK 8bRets) wadr-JolubRidtRehnicht®mpounds,
sur f act ant, poI egg glycol. 5 9. An absorbent
rre‘H‘Pfg?m%%Cé(b (i Efaﬁ claims 3 to 6, wherein in

sai d
4. An absorbent member according to any of claims 1 to 3, wherein in said
method the mixing aid is added in an amount of at least 0.01 weight parts and less than 50

weight parts, based on 100 parts by weight of the water absorbent resin.

5. An absorbent member according to any of claims 1 to 4, wherein in said
method the mixing aid is mixed in the form of an aqueous solution with the water

absorbing resin.

6. An absorbent member according to claim 5, wherein in said method the

aqueous solution has a surface tension of from 40 dynes/cm to 75 dynes/cm.

7. An absorbent member according to any of claims 3 to 6, wherein in said

method the surfactant is polyoxyethylene alkyl ether.
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absorbing resin contains particles of a particle

di ameter of at least 150 mand less 10 than 850 min
aratio of 90 weight%to 100 weight% of all the

particles therein and has a wei ght average particle

di aneter (D50) of at |east 300 mand | ess than 500 m

and a logarithmc standard deviation ((TS) of

particle distribution of fronf®.20 to 0.45. 11. An

absor bent nenber according to any of clains 1 - 10,

wherein the 15 absorbency of physiol ogical saline

agai nst pressure of 2.07 kPa of the water absorbing

agent iSsAatabb@bet nd@ntgt geemding go laps 9f tchrams S0togh.gwherein in said
[ . conparing wth that of
tﬁg&ag?gg §§¥%?E3§§@§%ﬁ%ﬂﬂég An absor bent nenber
according to any of clainms 1 to 11, wherein in 20

said t [ n . agi s :
gr ou eyl 59 gab%](g}ﬁfi %ﬁbﬁ??%%&(ﬂ@%ﬁ% eaﬁyS off ¢ s?;» to @ Sherein in said
nengt %ﬂ the pdteereqlebleymorganic somprund o @atarcﬁoalbéer @@rpl) salhf

from50 to 95 nmol % 13. An absorbent nenber according

to any of clains 1 to 12, wherein the eluted soluble

cont entl0of t he ARetbarbenh sPbpvgcerdimatio pry efclaimadtto @, wherein the

We\k/agalabﬁlﬁﬁltng ré%ﬁfjcoln&n{s%ﬁﬁlcleg of & Eﬁ'ﬁcl’é QiavRico bt atﬁ@efs{ $50 m and less
based on 10 parts of e water absorbi

r ¢§am35014n mma%gfo‘%%\é%ght%é%@ waiekidr o allghe Wr%mg‘ﬁ thgrein and has a

cl\adipfR alerh& ﬂﬁbwl%ﬁﬁﬁteﬁ (DY) oF Qtt afedoboch hleless than 500 m and a
irradiation with the ultraviol et raS|S carried out

urleAritimig ﬁ@&%@ide"ﬂ?’é‘ﬁﬁ arlipadcle é@tﬂtstlowf fropsOeherft45.
menber according to any of clainms 1 to 14, wherein the

wat er absorbin resin i s obtained by p olyner|2|n%
monorrer! thavi ng A&cPyarbent membter asapriing i a3y H319eghercin the

P%drﬁ’&@g & QhyfAdgicad Qalind dgﬁ‘ﬂnﬁ FORRERENOTINIRI & Qﬁe wlt@r absorbing

An absor bent menber accaording to any of clains

15eeirBdeast Phee anghis dess H19a 8P Bfermgd RpRasEd by B&I%Shéa/gwmpaﬂng
pPreiaadthhing (R Wi@GUEEBihg Waier absorbing resin having a

5 low neutralization degree and m xi ng the precursor

wat er absorbing resin wth a base.

12. An absorbent member according to any of claims 1 to 11, wherein in
said method the water absorbent resin has an acid group and a neutralization degree

(mol% of the neutralized acid group in the whole acid group) of from 50 to 95 mol%.

13. An absorbent member according to any of claims 1 to 12, wherein the
eluted soluble content of the water absorbing agent is at least 0.1 weight parts and is less

than 30 weight parts, based on 100 weight parts of the water absorbing resin.

14. An absorbent member according to any of claims 1 to 13, wherein in
said method the irradiation with the ultraviolet rays is carried out under increased

temperatures.

15. An absorbent member according to any of claims 1 to 14, wherein the

water absorbing resin is obtained by polymerizing a monomer having acrylic acid (salt) as
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a main component thereof.

16. An absorbent member according to any of claims 1 to 15, wherein the
water absorbing resin is obtained by preparing a precursor water absorbing resin having a

5  low neutralization degree and mixing the precursor water absorbing resin with a base.



