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WD 2006/ 088115 PCT/ JP2006/ 302782 1 Description Water
absor bi ng agent, water absorbing article and nethod
wo eovospssadtict i on of water absorbi ng agent 5 Techii/ae2006/302782
Field The present invention relates to a water
absorbing agent, an absorbing article and a nethod
for the production of a water absorbing agent. 10
Background Art In recent years, a water absorbing
agent aimng at absorption of body fluids has been
widely utilized in sanitary goods such as a
di sposabl e di aper, aIT%sgﬁﬁﬁFg}ﬁnnapkin, an
i nconti nence pad, and the like. As this water
absor bi ng agent, for exanple, cross-linked polyners
Wi e paetoad by inent a gkinzed paltygacr gbiso deidgardrtikd e and
i ke have been known, which have been generally used
ime phod chipat @ FoRRS tal e PoGdh fHbEE 3P & RE Figh h 619 Bt
sheet-like, fibrous, filmlike or the |Iike have been
al so known. Characteristics expected for this water
7e8R$ardd Ng riagent i ncl ude wat er-absorption properties,
i.e., high absorption capacity w thout |oad and high
absdrtpt ipone 88 ndapaci ¢ ytaoder ed 4 bad, t ofa galrss.absorbing
However, problens of sanitary asgects and

X dor. st
agpBtal sécoRSTRFBd P heldiskCLE nd %eausjﬁﬁtl%woga i ¢hrythe
h di bl ' nection with
prggggégf?ﬁafﬂ§a?fec{ %ﬁeag¥%%?§§éﬁ%fé§2nﬁ?hry aspects

and odor, they 30 may result fromthe raw materials of
the water absorbi ng WO 2006/ 088115 PCT/ JP2006/ 302782
Bagkground Art - :

In recent years, a water absorbing agent aiming
at absorption of body fluids has been widely utilized
in sanitary goods such as a disposable diaper, a
sanitary napkin, an incontinence pad, and the like. As

this water absorbing agent, for example, cross-linked

polymers of partially neutralized polyacrylic acid and

the like have been known, which have been generally used

in particulate forms although those in the form of
sheet-1like, fibrous, film-like or the like have been
also known.
Characteristics expected for this water absorbing
agent include water—-absorption properties, i.e., high
absorption capacity without load and high absorption
capacity under a load, of course. However, problems
of sanitary aspects and odor must be also considered
because it may be used in sanitary goods such as
dispoéable diapers. In connection with causes that
affect the problems of sanitary aspects and odor, they

may result from the raw materials of the water absorbing
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agent. Anong them one known cause nmay be attri buted
to an unreacted nononer that remains in the water
w@bmenksingy agent in a slight anmount. Ther ef or ePCT/E2006/302782

amount of residual nononmer being lowin the water 5
absorbi ng agent has been desired. As techniques for
reduci ng the anmount of resjdual nononer in a water
absorbent resin, (1) a proCess in which anount of a

r adi cal polynerization initiator added to.a nononer

id r two_ 10 tinmes or '
ag](fgydedhﬁp |tg§§%k FS}/%@Ng“O d5-7283° map)bg n?&d?sﬂs]%uted
td nawhichradads galneabyieF | Zzatd ©n rd Akl ihat of 4 Stﬁ@de‘gater

to a hydrogel polynmer during or follow ng
2 bt Yerbhioz s gen t( JPnAaNos 12004 5a7b1R) ¢ . andhd By fare, the
Al 0cess in mhlcaga reductive substance_ is added 15.to
LW dr Sl 56t Y |a%rP&DQ%e&'@%FP&;éﬁW?@nbﬂﬁB water
r [ e ver, (4) a process
ab§3x3§§8%8%ﬁgg Eﬁﬁﬁ%g suegﬁagggM?ég§1xed i n conbi nation

whenAa wetém Bhaersbenir nesdacis grives a\/\_vhétlnad1 oafqli%ﬂéiﬁdual
surface crosslinking agent solution (.JP-A No
mOHMﬂ?LBﬂ@S)a WAl e(5)asprdtest e ashheh (d )realuptrlowsess in

d wh ter absorbent resin after
Wthor;hn;It %?ncﬁ‘brllg sﬁ?&cerggds%ﬁ‘ nBANGY PPdat Rt A Aivdddiator
ap
adwdd ’@omaxhrﬂgnéfﬁfe'rvaii)ﬁusi%hl Qhﬁet&%ée%ﬁg:gn%tl on\gﬁ’gcgstwo

i nsoluble fine particles (panmp

t iR iccatmicare Non RilY D84Q7 )F,r addibhes |(idke-pene.abs8-7203)
di scl osed. However, when the anmount of residua

(2dpnémeP HC e Bduddd uglnhght he téc,ahiﬁqaé descryhed iizrtion

| t wat.er
irihe bote 1 agpERge 1) onf (2 e er g il o,
foahsoF bt plEsy e ¥R 2906988131 -RCH PZQ@@/43-0%178% 7 9% and

has cone to be seen through a top sheet of
(3absomsiggess in which a reductive substance is added

to a hydrogel polymer prior to or during drying (JP-B
No. H7-98847) were disclosed. Moreover, (4) a process

in which a reductive substance is mixed in combination

when a water absorbent resin is mixed with an agueous

surface crosslinking agent solution (JP-A No.
H04-106108), and (5) a process in which a reductive
substance is mixed when a water absorbent resin after
completing a surface crosslinking treatment is mixed
with a mixing activator such as a surfactant and water
inscluble fine particles (pamphlet of International
Publication No. 91/03497), and the like were also
disclosed.

However, when the amount of residual monomer is
reducéd using the technique described in the above
processes (1) and (2), the resulting water absorbent

resin may be colored. Thus, the water absorbent resin
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article, leading to a problem of deterioration of the
commerci al value. Furthernore, because various severe
weondiosiions are required for reducing the amouPtT/B2066/302782

resi dual nononer, physical properties may be inpaired
due to deterioration of the polyner. Accordingly,
there exists a problemof_difficulty in achieving a
bal ance between | oweri ng df residual monomer to a
dgsired_level, and keeping or inprovenent 10 of
absorptio roperties such a S (N} cit :

ha i3 F‘Fg&%sgﬁ%%ﬁ ioo%gca%zcc(?ﬁy%g &r géfcléglged asznsdojtfﬁelng

artiKee,lnadditipnoalsgromitdie sasgetafribeaabova of the
processes (3) and (4), a problemof em ssion of a bad
commellkcimay bealaised whifctrisebeidreaed Pechesgerivagious

from 15 a conponent generated upon the heat treatnment
5T AL ENEOTIL | bRiTRy S SpF ¢ KPP i B MGCHE 1The Hadetount

reductive - su and i Ltises j fL£om
Ofraj\:/veﬁ%\tdeurall%\l ,B%g]laqr}%ﬁgh g&@ﬁé%lgr un%ts)gg‘rjcelég Pﬂ%%/ be
im#@@%@kﬁ'UduzherﬁﬁofQieté&ﬁ&ﬁr@t@@ﬁssesfarethet subigther.

or use in production 20 of absorbing articles such as
Acdbapensyl Wbr édvere alsiostinat e ehdemnfo f hdiddoveulty 1n

process (5), when the ter b bi . t .
R BREVEE | rbm AL AEET bINGLARETL! & C LOEH TR & B apep Tdual

m01t1p8ln|eq)’\ec% d@éﬁ&lreic{]gﬂé\hgl?”fgﬁ{@t epi g dyali PReement

robl'ens of great variance of the 25 amdunt of

o f I 8Bls@ua) t MBRONEF o pk rthice wabercfabssr b agenton anapgcity

~the absorbing articles may be involved in which those
wihaeiutg ltdwedamdmo op tied drpa Adkohet QRFch hadd fgd the

. been r duc%g to.a desired | evel r 0 S
11_5F3ef hd 2 t%ﬁ&l?dh’t_ﬁ‘&sa?m&& %Pgreésiygégl éﬁjrtgnggrrheer %Cove

roge @%y reduced. (1hi s JBy-683W &0 BRAK £MENn0b OdObad
P %% %%%6 Oé8?15 PCT/J 2006/ 302782 4 and sanitary
smaspents; ber rpricvé dewplodudissbeltl @f edpeo basdehd g e rom

may be, under current circunstances i.n which .
a component generated upon the heat treatment in the
following step through binding of the added reductive
substance and impurities'derived from the raw material,
although detailed grounds are uncertain. Therefore,
these processes are not suited for use in production
of absorbing articles such as diapers. Moreover, also
in the case of the above process (5), when the water
absorbing agent was removed from an absorbing article
such as a diaper followed by measuring the amount of
residual monomer, problems of great variance of the
amount of residual monomer of the water absorbing agent
among the absorbing articles may be involved in which
those having the amount of residual monomer which had
not been reduced to a desired level, or those out of

spec are found, although the amount of residual monomer

is surely reduced. This may result in problems of odor
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| owering in thickness of absorbing articles has been
preferred, thereby decreasing the anmount of pulp or
wo bwedsdlike of hydrophilic fibers that constitRPCEIRA0@302782

absorbing article, and in which further increasing the
probability of contact of the water absorbing agent

with skin of the user. 1O4D scl osure-of the Invention

An object of the present i‘nvention is to provide a

wat er absor bi ng agent having a | ow anount of residua

noner,, small varjance of fhe.amoun f. r.esi I
anﬁgﬁﬁﬁé‘rtaaﬁﬁn Srpa%%t§’ofo%a‘?‘??glléj%gipz]éogiuscttrgb%#i%or?fans ec
as h & VoL al gyabsorph hen praneshtesi ranth HebAtes in which

sanitary; a method for production of the same, and an

loabsdrby ngn atti ckee skheo pr ebertirb hventar t élcdlsos ahelsy been

investigated in_ order to solve the probl ens_describe
pPrapeve;e *Eahezf(?@ér%%aﬁ§ﬁc%l,n9ttﬂﬁsa$‘8&’ﬁﬂttorf‘%\tpufp % ne
.yariance ,of .th unt : Ldual; no : ;
ll%ﬁt ef%;bsh&%%'ﬁgghggg%t%s gfr%oélgf‘lsabgglr%?nggghﬁjf%E%seuchthlS
ab83%rH apgrsreasul és dnam bhehivad iAncehefr faf¢reke isigeche
di stribution of the water absorbing agent, and that
prbbeduskithyeref acerdi £ £&r entesh2b watele aRserbing agent
_absorbing agents in the anmount of residual nononer
ngﬁnﬁbk%ﬁeoﬁghbg§ ofSPhrticle size distribution, the
anmount of residual nononer varies depending on this
vari ance of the particle size distribution. Mreover,
Dikl WRSu reveat egdhtehatnaeharigenanount of the residual 30
mononer is found in particles having a smal] particle .
VWO 20069088l PETLIR2G0B? 36284 N BEBEiO anbRgtPherovide

articles of the water, absorhbin ent_. e :
= GELErT PORTSD el o5 bRy hter SbeltBi Ry Cdghse jdual
moSIWR + ed ézﬁﬁi‘ﬁs%g'ﬂ%ﬁ%' ches dkemdhguranparat ye idual
produci ng the absorbing articles such as
monomer among ranges of particle size distribution and
favorable absorption properties, and being sanitary;
a method for production of the same, and an absorbing

article.

The present inventor elaborately investigated in

order to solve the problems described above. As a

consequence, it was found that variance of the amount
of residual monomer of the water absorbing agents among
absorbing ‘articles such as diapers results from the
variance of particle size distribution of the water
absorbing agent, and that because there are differences
of the water absorbing agents in the amount of fesidual
monomer among the ranges of particle size distribution
the amount of residual monomer varies depending on this
variaﬁcecxfthe‘particle size distribution. Moreover,
it was revealed that a large amount of the residual

monomer is found in particles having a small particle
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5 di apers, the water absorbing agent occurs particle
segregation not a little. Thus, it was reveal ed that
wao b@casmaunt of residual nonomer of the water aRSDIRROGEEB02782

agent supplied to each one of the absorbing articles

such as diapers varies, and at the same tinme, particle

10 size distribution also yaries. Furthernore, when

each amount of residual nomer of each water _
absorbing agent was neasured by its particle size, it

s 1A Jrﬁgﬂgditﬁjf%‘g&)e% i%rioeusnto Pf légs%g%%larr 3 n?ggi%iifzg agent.

gr eat 'n-each Ta . ,
di st Mok isgye c 15 1My el §perhbirCal b¥wdd r Yaga elyc bg;aécg?bing

that although the amount of residual nonomer did ne
a9¢drly sbs mehppidre d cdnparagus amimign ¢rhea patitd cé €s havingt he
t he sanme @grticle si,ze, for exanple, anong the .
apé)aarﬁ‘gluegs vt Qucgdtd itdre apgedtingtas qJefStﬁap;h as
; t un . [ esi | .nonaoner. of the |
dl%%igg]l'e?%gv?ﬁ%@?pa%?%%lrgglégzead(ggnr?otogr%ﬁser Pahicle
s e300 gatvams dibtenenti e DaLt hehw@gpunt Qfad estgualied that
nononer of the particles having a particle size of
thengmepnthed 309s Ahusiermehemsar to £| ebe wereetak@msorbing
ing difference 25 between the

fram on i aper, suggest ] _
agﬁﬁ%egugéﬁﬁéﬁia%a%§95 G r9 butitén. PO hes Rditdscles
sulch wes J o4pd {that, £ he samyng of {ﬁé'%gﬂe HE%8”E£é¥t§cle
wat er absorbi ng agent differs in each range  of
s ipar tiiclter $bze idbstal bot ram,ied Uci datrtge bhatre vaFh @AC8ach
of the anount of residual nononer of the water 30 ‘
amgpdyy g AfSitdtakemeRemedh afso? dichy waties] ealvmo MBing

oo RIS BT PR 6 resul from

erences generate

t hERNONEi e ANBRG U T 8RgeS Of 3 Balt] ClrE?ﬁioﬁeer is greatly
di stribution which may be attributable to acconpanying
digdgrregati on. B cCausasg of o fheaditff € ens ¢ zien dtinet WY 1 on .

Mogg 2%§é¥?ﬁca11y, it was elucidated that although the
amount of residual monomer did not vary so much when
compared among the particles having the same particle
size; for example, among the particles having a
particlesizecﬂfnotsmallerthan300pmu but the amount
of residual monomer of the particles having a particle
size of not smaller than 300 pum was different from the
amount of residual monomer of the particles having a
particle size of smaller than 300 um when the particles
were taken from one diaper, suggesting difference
between the ranges of particle size distribution. In
other words, it was found that the amount of residual
monomerofzawaterabsorbingagentdiffersleeachrange
of pérticle size distribution, elucidating that
variance of the amount of residual monomer of the water

absorbing agent taken from an absorbing article may
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nononer anong the ranges of particle size distribution
maybe considered as foll ows. Wen the water absorbent
WO e®i6/881$5 obt ai ned by aqueous pol yneri zati on, PEEJIP2006/302782
amount of .residual nonomer in the hydrogel polyner
after 10 conpl eting polynerization is usually 50,000
to 100,000 ppm however, the anount- of residua
nononer beconmes several hundreds ppm when this
pol ymer was dried. This event is caused because the
r g I ons kot r iLning i.n the hydroge
o pol %grféghi% ggeélcﬁgéﬁ t (g%fgar e duat néfqynt of
repef dub lpohyreimEat b hgdarnd Halgekenper Y e c1e size
Jprovided by drying. In this stage,  noisture content
digrt ¥ hb uduk pacehéicht me ypbleymert gebugrab 1 enabl agelompanying
Sepggéicles whi ch can be dried at high speed wll be
|C§F§Jé€3rined, therefore, the residual 20 initiator
IS i Idvated, i : ounter . of .the .
rmnoﬁrrg(r,El S!aé/n% fﬁet}?ésc%gglgkyiénéZt&%éa?%rteﬁé #I&\(R/élrne% CHFeFhdual
morfvem dechmoedy rth st i 8 gedlbenp.a Aeeend RAlYe distribution
pol ynmeri zation of the residual nononer will be
Maye PR R AFESERGT 60 thewapnofBrenenmensate makargebent

t . t hat to be dri.ed,
B RIS e S e R I
o fsmaklk ideha 1pahb helksr of; (f he ol %‘l?};clfr 88'@'1 Aégci’e}/&g%go@ft er

vapor which evaporated during ng - may rbed

conp ke ingupfcelcemefr iotdiet odr i edusatid BI y Sbi, 0l geyo alG®, 000

al lqw the 30 nononer to be present in a |arge anount
PP theV&rMidr WoRE0F6r088 115 POTE $RZDOBL 302782me T becomes

f I [ '
o< £ PUELa WALy PO E38 Lo ROMEEA AL .

evbecause thepolypeicAlLer t¢MbEIAE L8 tion initiator
pol ymeri zation is brought into contact wth oxygen, g

remigerebyocanst hg hyaotd yalipolymd hepanitiicat ©s 4 @discah the
on(}he gel surface and small gel particles through

residual monomer to permit polymerization under a high

temperature provided by drying. In this stage,

moisture content of the surface of the polymer gel and

| small gel particles which can be dried at high speed

will be quickly declined, therefore, the residual
initiator is inactivated, or probability of encounter
of the monomer and the residual initiator is lowered
due to the declined moisture content. Accordingly,
polymerization of the residual monomer will be
terminated. Therefore, the monomer remains in a large
amounteﬂ:partsthatareeasyix;bedried,specifically,
on the surface of the dried matter and small gel
particles of the polymer gel. Also, monomer vapor
which evaporated during drying may be adsorbed to the
surface of other dried matter, which may also allow the

monomer to be present in a large amount on the dried
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acting wwth oxygen in the air. . As in the foregoings,

in the step of drying the hydrogel polyner, it is
whedosessads t hat t he amount of 10 residual nDNOPET/JP2006/302782

varies anong the gel particles, thereby fornng

gradation also present in one particle in which the

anount of residual nononer, becones greater at the

cl oser point to the surface side. Furthernore, when

the dried matter of the hydrogel 15 polyner IS

| veri ze S _nee nall arti ar, ted t
ma%i%r??ﬁ?@s %awﬂa aq arge gro&% fe? gtbglﬁgr%zaglon
o £MRRQITES « HECRUSE rﬁBﬁoﬁi&ﬂQﬁu%@HaﬁrﬂﬂZh{@Jd Yna PCBHr 8 ifd oW1 ed

the surface part that is likely to di srupted and
beicrol sides athar ge awdwrieof resifdwal 20 qompAwrting the

al though it may depend on the apparatus for
PORVMRF L Z&t HAR e nP O Rkt ér‘l’g%sSPBbWCFeé”fht pgoxygen,

t I
g Do . KVl ses Bpasg Suspenst g pol MpCiat i can

onMie2y£nseuurhawevesndt hendiLiif ejence s pttikel @spwHirough
of residual nmononer on the basis of the vari ance of

acmﬁmgcwe@i zexdistni bot itdrei 8 idaused. When wat er and

t he suspensi on oIvent cl ohex hexan r_t.he

i ke}Sard eHpfi %%gaffw ¢ Patifth SFFer Sonfraitg the
p e d

hy Bk (@R I00T DERTES it S 0RE 07 ES” WRa e aq ot o

relsir@ugh ehutd @feicnt ¢ atrhiee sol ¥@bth.g | tiidi sgestagerticles,

differences in the residual nononmer anong the ranges,
th@frepﬂaytfélr@lanZegHiasﬁtarﬁb@@l dhS& © LUSEE. 1RveR e PRdlighcle

£ P oS08 TanOreL ol scgonet ak B iepenl K9 e
atVah €S NEIYEeN fd e pard i ¢h s ANFEgear sgi qrarticles.
Because the anbunt eluted frominside of

Furthermore, when the dried matter of the hydrogel
polymer is pulverized as needed, small particles are
expected to be particles having a large amount of
residual monomer because the pulverization uéually
occurs from the surface part that 1is likely to be
disrupted and includes a large amount of residual
monomer, although it may depend on the apparatus for
pulverization.

When the water absorbent resin is obtained by
reversed phase suspension polymerization, any
pulverizing step is not generally incorporated in many
cases, however, the difference 1in the aﬁount of
residual monomer on the basis of the variance of
particle size distribution is caused. When water and
the sﬁspension solvent (cyclohexane, n—-hexane or the
like) are eliminated by distillation after completing

the polymerization, a part of the residual monomer is
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the gel is dependent on the surface area, the coarse

particles are estinmated to be nore apt to include the
wdaosesildual nonomer. Fromthe aspects descri beeI/JP2006/302782

- her ei nabove, the present inventor introduced "index

of residual nononer anobng ranges of particle size

di stribution (RM: Residual Mnoner- | ndex)"

cal culated by the following 15 fornmula (1) as a marker

for regulating variance of the anount of residua

nonomrer anong the r s of particle size :
elW%?gi%ﬁf?i%gSPﬁheeaggféro%bjs%ﬁi éleagse%%f’eélﬁcd' thstRts
st%ﬁ%regwfﬁéggﬁég§_iﬁskﬂéﬂrQEWHﬁﬁliW$Hbﬁ@rf®dong the
thln_a predeterm ned range, a water absorbing agent
rar’Pe BayEngaa tiowl anpiine dfi srtesi budl 1 onomer cang sdal | Even
vari ance of the amount of residual nononer anong the

thqla%_@?st]@ﬁ REPUATe SitzerGisstA VBt i BRVATRE beily Constant
sani.tar was ,acc i . = - .
Ao B RpP s e FRE andRe is r eLrdudoT Bhit

vo IPRRIEK, 5 of c khepeatips e absaribialg pgenti bhavisngand coarse
particle size of smaller than 300 m anong the

papattilcdes chastitsei hfe tdamounattere hbserdi hyoagemsipgp of
represents the apmpunt of residual nononer of

] the

th@t/»aggﬁoatb%o@ﬁpﬁglda%@‘ﬁt eV R S01T DEF it @2si 7 of ©36F S°
. m ng t t / 1 ;

Dot IP2000T 057428 CEonat {1 | R the Wit 6 absar biieg 1°

re 8980ky1 andnRM:rrepresents the anount of residual

mononer of the water absorbing agent. Wien RVA is O,
RM Fshoul dtbe Oasieots | dRVAC RiPIC redhs T &d 3o Gre the

val ue for (RML-RMR) 5 The ter_absorhi ng _agen
pr%%@artdﬂﬁ’@f%ftpﬁel&rte%%%PC%V?yéﬂ?Sﬁ P% E%Ealr lﬂ‘%‘:h%&’&"mer
amd85er r%t?}sgoég' ngfagggtrt CORri §iinek ayy AsPriitai Pabn  (RMI:
corfponent” a wat er sorbent resin which has a
Re §FasSr] imkadnsd r uthudree: J ickadiaglated by the following
formula (1) as a marker for regulating variance of the

amount of residual monomer among the ranges of particle

size distribution of the water absorbing agent, and

thus, by regulating this residual monomer index to fall

within a predetermined range, a water absorbing agent
having a low amount of residual monomer and small
variance of the amount of residual monomer among the
ranges<3fpérticlesize(distributionznuibeingsanitary
was accomplished.
RMI = |RMi-RMz|/RMa (1)

wherein, RM; represents the amount of residual‘monomer
of the water absorbing agent having a particle size of
smaller than 300 um among the particles constituting
the wéter absorbing agent; RM; represents the amount
of residual monomer of the water absorbing agent having

a particle size of 300 to 850 pum among the particles
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constitutional unit derived froman unsaturated 10

carboxylic acid and/or a salt thereof and which is
wWo@bioaiossi1s by a surface crosslinking treatment BCDIrR06/302782

the surface thereof with a surface crosslinking

agent, said water absorbing agent conprising

particles having a partic%e size of 300 to 850 gm and

particles having a 15 particle size of smaller than

300 gm wherein the anount of residual nononer is not

; but t._higher t.han_500 and
] i iRt 2 eaP ol 2 By i angpe  RMa

reforesbatd)ths apbuded errd HaB Ul Blondhee f the water
absorbing article according to the present invention

abEshipP i 8k adeen bf or @imemt ikdhed swat, eRMabsarchi hg bagent .Also,

e thod for the production of _.a water absorbing.
IR}Qéﬁ?E%Echﬁﬁﬁb 88 tgRsprédeht VRAVENt T8 cOMbr T B¥s) -

25 (thedwatepr %fb@QEBH%%%%IP’X%@?S%%%%E@ Yo present

pol ymeri zi ng an aqueous on o
invechudibmg ian unsatal Bied Iof HOXyhite ACILh 8B¢AME agent

salt thereof in the presence of a crosslinking agent;
COMPIL 7Sdi¢h o DR HIL-RITTgP alwararr absorthentwaesiknakd®rbent

recursor ich iis in powder formand includes WO
relie bReLTs /?Pfo‘b%g%gfs&ke?o PPEMES hhbrdgiding a
cop@diehe id7810f 30D t0R30% mand ¢ paRti gles haying 2 . o4

particle size of smaller than 300 gm as nmain
cagdrmponéntcs by idr yang /sar dahyds ogelt pekrweer ahel | pwedh is

y pulverization and classification to adjust 5 the
O]‘Dgérﬂtfil%ll%ys‘f1 721 4SS Uk ¢ 86,1 (851 B ost & dfmebttamniognd the

' b ti i xt f said :
oujaiate Bagr Bt Esh, YRR S P s Lo

watlkasshbBlkimgi A e@geﬁﬁiQbﬁﬁ@igf%81@Ef@ﬂ%ﬁé@nﬂaving a
around the surface of said water

particle size of 300 to 850 um and particles having a

particle size of smaller than 300 pm,

wherein the amount of residual monomer is not
lower than 0 but not higher than 500 ppm, and

residual monomer index (RMI) calculated by the
above formula (1) is not greater than 0.30.

The absorbing article according to the present
inventioncomprisestheaforementionedwaterabsorbing
agent.

The method for the production of a water absorbing
agent according to the present invention comprises:

(1) a step of obtaining a hydrogel poiymer by
polymerizingznlaqueoussolutionofeamonomerincluding
an unsaturated carboxylic acid and/or a salt thereof
in the presence of a crosslinking agent;

(2) a step of obtaining a water absorbent resin

precursor which 1s in powder form and includes
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10 absorbent resin precursor, (4) a step of adding by

sprayi ng an aqueous solution that includes a
W@ 00b0881¢HNt ai ni ng reduci ng agent to sai d watBCT/JP2006/302782

absorbent resin, and (5) a step of subjecting the

m xture of the water 15 absorbent resin and said

aqueous solution to a heat1 treat nment under an airfl ow

of not |ower than 40C but ‘Rot hi gher than 120C. The

wat er absorbi ng agent of the present invention has ‘

| ow. appunt, of .resi dual manaoner and has spmall 20
PRI L AREE dI° ¥ h SarfbUHE Zof. i Sudle MonoRRP &ford Qhem and
paanges e®f Wavhing & shae tdistei Butions ¢ ts'ﬁ%fi@ﬁ:e'tMSnBOO

it is used in absorbing articles, variance of the

HmaEcUnta 1 of coeg duah tonoyed rgiung abser bisngr 85Li1ICIES1 yme r
artiﬁle segregati on becones small. Thus, .

{
£ e‘?‘f’%?ygﬁspk} ddtiet & Atey° Be? provi aéd even athovght ptadigust
tﬁ%§%§ak@i§$@ogmgg)QEEQQE%uQE5%|n1type\Much have

een in wdespread use in recent’years. As described

above3)t ke Pprepents i sveatiorifiguad ydhat thessesedual resin
mononer, of a water absorbing agent 30 is not present
PDYhondgEAduEl § oK ultR ®dt e?aablsorbirg WEO20068)688115esin

PCT/ JP2006/ 302782 1 agent partjcles, but i
prﬁg J|2]"(S:(ﬁ?‘falralnyopiah WAt Pca%s%?ﬁrsﬁgll%ﬁéﬁtgs abtBffned bych can

£ o2GUeRHSs cRA Y PR ZAY | Qo hh g MR @esu.f§88t&f]$ah@-e£ter
anount on the surface part and in i ne particTles,

abaglosdb enth respectptoctiresovdf er 5 absor bi ng agent
particles. According to conventional nethods for
redutfhg #hesteBi doal ABAGHS , Wecameavhe g resi deajueous

»oRAETE Ua% belielia be grosent hompacnavely oo
a geeduct 89 stied r paicdial o BRNOABE nhas, been 10, garried out
toward the inside and whole of the particles

(5) a step of subjecting the mixture of the water
absorbent resin and said aqueous solution to a heat
treatment under aﬁ airflow of not lower than 40°C but
not higher than 120°C.

Thewaterabsorbingagent<xfthepresentinvention
has low amount of residual monomer and has small
variance of the amount of residual monomer among the
ranges of particle size distribution , therefore, when
itisused511absorbingarticles,variancecﬂftheamount
of residual monomer among absorbing articles due to
particle segregation becomes small. Thus, sanitary
products may be provided even though it is‘used in
absorbing articles of slim type which have been in
widespread use in recent years.

As described above, the present inventor found
that the residual monomer of a water absorbing agent

is not present homogenously on/in the water absorbing
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in order to treat the residual nononer of the water
absor bi ng agent as a whole (inside of the particles,
wo arogesgias ti cl es). Thus, various physical propRCT/iEe06/302782
of the water absorbing agent were deteriorated. As a
15 consequence, it was difficult to achieve a bal ance
bet ween | owering of the agpunt of residual nononer,
and favorable physical properties such as e.g., high
abforption capacity under a |oad, suppression of
coloring and the |ike. ver., _accor.di t .
ag%ﬁ?h&f%%?c ﬁﬁﬂm?PEnQ§P%ﬁgﬁ%%§%t #%3%%%%&:§§%§rblng
agéR3idud + HRRQIEIL PNhigh d basswd peReand: dt AR PAri tchesy be
of the water absorbing agent particles is selectively
préseatted, nt het efrgyer ambalrancenbsfhweessu t fwers ngaoft Eed in

_residual nmononer and favorapl e physical properties'ca
fipg p@adchi B4EE 1 WThSPespbtt Mt o HERP Safer tacgso? ?ngwarlcer

nt. p hnvent i t-he: pet had f ;
oo BREHED AU Ep PR RO IBL Ry g dona
me tAdde M8 eseafucivgrihenreds duwlneansnfer, because the
selectively treating the 30 residual nononer on/in the
restdfeck amiohppme par tixfes WOLAF062088118 be present

PCT/ JP2006/ 302782 12 of the_wat bsar bi £
hoBSHIRPES ) o LERariph 8195 HEEmetHodBPar- b oddct T OF 61" 7

tr%g%ﬂg§§e%% r?@&hgﬁﬁg(§wgfy@s§@%3ﬁ'ﬂgh@%er_has been
treatnent, followe y  addi ng an aqueous sol ution
cakriclddiong: a snmakd ehreubh sdfda@ dnduiol ecoftighrimgrticles
~ reducing agent, and further subjecting to an
inagdid¢bnalo heaeattr el frerte yheeRd la MpPedet &r fifneghe water

condi tion) may, be enpl oyed, or.a_nethod r., :
abﬁro&ghjc?goﬁgcﬁ%a 8§e?i“ﬁp{9g§angsrésﬁ’a entt kgﬁ iRAFLgcLes.
1a%'g-e 2005+038123) may The; &) Sq 81pb e Hingder a0 sebpetedies

conditions. According to the nethod for production of
oft baepreseatr biventbamng suyéatewere deteriorated. As a
consequence, it was difficult to achieve a balance

between lowering of the amount of residual monomer, and

favorable physical properties such as e.g., high

absorption capacity under a load, suppression of

coloring and the 1like. However, according to the
method for production of the present invention, the
residual monomer on/in the surface and fine particles
of the water absorbing agent particles is selectively
treated, therefore, a balance between lowering of the
residual monomer and favorable physical properties can
be achieved. |

With respect to the water absorbing agent of the
present invention, the method for production of the
same is not particularly limited. In the present
invention, as the means for selectively treating the

residual monomer on/in the surface and fine particles
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crosslinking enabl es honogenous addition by spraying
of a small anmount of the aforenenti oned aqueous
waologossams | n addition, according to the methoRCT/or20068302782
production. of the present invention in which just a
smal | amount of the aqueous solution is used, the
aqueous solution is prefer§$tially i ncor porated by the
surface and the fine partictTes, |eading to selective
and preferential treatnment of the res:dualfnnﬂonertzo
on/y r nd_the fin articles o e water
ofabrysﬂoér]b%]%ge%eégg%é%%%peggﬁpg ﬁé‘ﬁt%? &trent O Fd i HgRL e
thendee ta g edeser girkat: &k hfdrPWe £AS: /A t;g‘le_eggrnec?o'irl]lglsention
according to the method for the production of the
( siatfer cgbs v Myl adentg dfr ¢ AE medbt présgflowseny ofding an
t he aqueous sol ution that includes a sulfur-containing
APEREF ngSLYEht 1PE hofbgeHEdU Ty 2ni %8R Wt hamisalwat ept 2
b ' s i,ng, . and ubj.ected_to a heat
Sutqﬁg% rrgﬁim{%' ‘grgé)fb%r e,qg%igggﬁrh&t hea%éeé!ste’ of ?Pi% yva&glfrther
sualjsor benty resi nhawdwi vaoH 10 ant 3% 9f nkesi dudlger a
mononer depending on the difference in the WO
P r 20567 988115 PCTP IR2006HB02 T8y 1S eagvgs)pédpgbtn_ & enethod
ize distrihution, the ul fur - cont ai ni_ng reduci ng
foggentpre??lu& ehtlly a9 ostel’?L rejs’ildualrjaﬁ%ﬁffb‘ﬁﬁle, aftptent
safi a L t. _hayin t o
A e A e O 2P Bom e K & B st uncte
s edfe atesdduad noinoien sanong dher dianges Of tpas t itd €hszeror
distribution can be obtained. Thus resulting water
Propdibi ARG agerft | Tt coressht doksvestt Ypne of Bunface
S l., and h f avor abl e hysi cal , pr.operti es, ,
o R e Bt ehe R S e e i Bt ky sPea ving
ofPr@peskizas, Panbuew ardy @Rsor Rl O REGRErS L &g u%@ﬁfeous
a. load, due to deterioration of the polyner.
solution. 1In addition, according to 'the method for

production of the present invention in which just a
small amount of the aqueous solution is used, the

aqueous solution is preferentially incorporated by the

surface and the fine particles, leading to selective

and preferential treatment of the residual monomer
on/in the surface and the fine particles of the water
absorbing agent particles by a heat treatment (drying)
under a predetermined airflow.

As in the foregoings, according to the method for
the production of the water absorbing agent of the
present invention, the aqueous solution that includes
a sulfur-containing reducing agent is homogeneously
mixed with the water absorbent resin by spraying, and
subjeﬁted to a heat treatment. Therefore, also in the
case of the water absorbent resin having varying amount

of residual monomer depending on the difference in the
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Because the absorbing article of the present

i nvention conprises a water absorbing agent having | ow
wa2ooanesim3 of residual nononmer and smal | vari aPCEIR06/302782

t he anobunt of residual nonomer anong the ranges of.

particle size distribution, sanitary products can be

provi ded which are not coLgred, W t hout need of

concern of variance of the amount of residual nononer

due to 20 particle segregation, and occurrence of out

f ec roduct s, .Best Mdde.for Carrying,Qut the
ra?ﬁﬁ%gtié%P Fbﬁ%%%gﬁfgfé t he® Wafer ag§6ﬁb$ﬁ8u§§@ﬂ?{ thethe
sud¥ @bsedhithgiafitd £l ecand ithe g8thpd é?%ﬂ#?%ﬁ%q c1lel on

of a water absorbing agent according to the present
thienyermtd dnawi b nivenex pl andethius det aidt aecop dorg 19gtdgent

erred enbodi nents, however, scope of the present

r.ef
hai[‘)’r?\fé‘?]t iORYi sARBE HourtE by € hieSét ades G peMeis. 1an@0 small
itLan ¢t LN | i.fjcations, alteration
v 8 S hE et B0 B0 g i Affioafhaatiard the
rahigi 4 Ut wohhall c depanitdangl f semilidier $6eP&a@e obtained.
principles of the present invention. The first step in

Thitge T1REHSF 09 VhE gr cdbstiningf aagyevaten sabsotbcrg ored,
agent according the present 5 invention is a step

ao %“%8%&%&Vﬁg%&gwﬁQﬁe%%ﬁl§mﬁlkheﬁﬁ$aﬁﬁéyfﬁ&P4ﬁble

ph§lssia- & ef epred, d P 3% 0! VFBEng&! Y 9¥u@ﬂﬁ’.”§r%b ems of
nmonomer i ncluding an unsaturated carboxyfic™ aci

impad/mneatsal ¢ £t heleph itcm be palypericzess, Theirticularly
unsat urated carboxylic acid is not particularly 10

abpiofhRedCds | BHPRSTit s 1ubAeidre ar bbryld,groubsein to

: | e, but .exanples thereof include acrylic
deggﬁﬁg9¥%§t(€%r9 iéﬁE%FEP%ﬁﬁT%FC acid, itaconic acid,

Ci Nnedteu AL Gn&r b eagld and-1he J i ke- kﬂé'gmesent
~of performances and cost of” the resulting eater
ingksdrbdngcomprises a water absorbing agent having low
amount of residual monomef and small variance of the

amount of residual monomer among the ranges of particle

size distribution, sanitary products can be provided

which are not colored, without need of concern of

variance of the amount of residual monomer due to
particle segregation, and occurrence of out of spec

products.

Best Mode for Carrying Out the Invention
Hereinafter, the water absorbing agent, the
absorbing article and the method for the produétion of
a water absorbing agent according to the present
invention will be explained in detail according to the
preferred embodiments, however, scope of the present
invention is not bound by these descriptions. In

addition to the following exemplifications, alteration
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15 agent, acrylic acid and/or a salt thereof is _

preferably included as a main conponent. Wen acrylic
wa@eiod/ossids or  a salt thereof is included as a PEi/aP2006/302782

component, i.e. , when a polyacrylic acid (partially

neutralized) cross-linked polymer is included as a

mai n conponent, 20 in addii'on to the aforenentioned

unsaturated carboxylic actd, a nononer nay be used in

conbi nation as needed. Exanples of such ahnDnOWE{ _

i.hel : | QN .ynsat ur.at ed noners .,such. as mal ei c
A BN A1 B3 UISFLIN B S TRROTEL S U0, 25, TRLET e
anatilr iviowyh 135 tok uenesy £ 986, @i dy <3ty gpesul fonic

acid, 2-(meth)acryl am de-2-met hyl propanesul foni c

aci dThe2-fiesl) sdozy| oyl etthanesulfadi €oacitthe production

2-(meth)acryl oyl propanesul foni c aci d and ,
széwﬁ? t%%lﬁ%%ﬁ cr3AYl FosSphatisrgaike shhes Boesent

i nkhet ; p r - C i.ni.ng_unsat ur at ed

S 888118 P JRB00e s 0oTeE T e g rys;rBHSﬁng?clymer

(hleydr Drplf tgr DUPmEGNTEE i Ngo  ¥RSAY HFaled JTONONBES iy il dge 1 )
group-containing unsaturated nononmers such as

Py(meth} a¥dyiani de, mavenfayl (e hjacrydani de andnSaturated

/ L\ . ) " o

cal%!}?g%}?%?gicgélcﬁbr@:ﬁl}éélggghghmsgg’t gg]enroe 5‘501[:']8 ]ggnpgll?/lmegrized.

Thi, Nids BRAYA aElnae] byt Phacry] gt 8, -

N, N- di et hyl ami nopr opyl ("net %) acr%/ﬁages arﬁat partlc_ularly
1iNiN-eldi nethylcang roprdpyh aeetthbachysd aei deir ol yihg Adkss in
10 These nononers nay be used al one together wth ghe .
OngfBPLFETH + Bnelluling FRurnt @8 Tarkeo/f ilcrlcal;ildl@aa@t/rqgl ac acid

|t reof, .or two.ar. nore these nonopers may be _
mef Bl £ 0T e "R DU - &gﬁﬁyo&%f??ﬂgsswfﬁmlc
aclbg unsedubaied carbaxyhinyy Iy, acidihncl udipg agryljc ¢
acid include salts of sodium
performances and cost of the resulting water absorbing

agent, acrylic acid and/or a salt thereof is preferably
included as a main component. When acrylic acid and/or

a salt thereof is included as a main component, i.e.,

when a' polyacrylic acid (partially neutralized)

cross-linked polymer is included as a main component,
in addition to the aforementioned wunsaturated
carboxylic acid, a monomer may be used in combination
asneeded.'Examplesofsmuﬂlamonomerinclude:anionic
unsaturated monomers such as maleic anhydride, vinyl

sulfonic acid, allyl toluenesulfonic acid, vinyl

toluenesulfonic acid, styrenesulfonic acid,
2-(meth)acrylamide-2-methylpropanesulfonic acid,
2-(meth)acryloylethanesulfonic acid,
2—(mefh)acryloylpropanesulfonic acid and

2-hydroxyethyl (meth)acryloyl phosphate, and salts

thereof; mercapto group-containing unsaturated
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l'ithium potassium amonium amne and the IiKke.
Among them sodiumsalt is preferred in |ight of
wWeowb®88114Jsi ng anount of acrylic acid and/ or aPGHIR2006/302782
thereof is preferably not |ower than 70% by nol e,
nore preferably 20 not |ower than 80% by nole, stil
nore preferably not | ower ghan 90% by nol e, and
particularly preferably not> | ower than 95% by nol e
per the entire nononmer conponent (exceFt for t?ﬁ
' . crossl inki,ng agent described ater). e . .
molur{r}%g‘%g%i’mt ipghiﬁﬁﬂ o by mﬂ%ygﬁﬁe}w he 28 MRECH P aRINg
unad Hlu §BaUd Cont @bRidige FRAONET Hinfxch ydi nggr%ﬁf l—lr':.%naccégning
its neutralization ratio is not particdadlar i'mted,
umﬂatuhehﬁmtrm¢uaMGanaw¢mh;xmémwmmeMﬁJQWﬁmla@@de,
neutral,ization as needed. For applications such as in
N- gﬁ?¥ (PO & S LRMHES be 30 brought gggglgggaict and
.ty I t aki Jnto. 8 o
N’ﬁcé%%%&a/%6%%%?)%Siﬁﬁéﬁgggat%ﬂ%%_ annetessPy ot ing
uneut wabitzad i on ol | ombrgidespol yneri zatd gy, the
neutralization ratio may be preferably not |ess than
N, Nood by eivdl el st noe t hyrlebt et ht) lwamre 90%ty, mol e, and

. bl he | 5 1imt bei 50% by nol e
N R LR i = BBy RO 15 REE E The and
N,@mdﬁﬁékﬁyigﬂiﬁﬁbPSpyﬁ( ggh@%c?%l%ﬂ@&%%znuithelikeu

pol ymeri zation or ‘reversed phase suspension
Theole mepinzat e ps. W yhdughutshead cancansr ald pacak 1 hgild tne
aqueous mononer solution is not particularly I'imted,
afpfe RN STt dblyp it Wrades At vt RO%yOyi eeirghitd beh ot a

Ri r 709% weight, and particularly preferably
2 E O P Ota 20Ty SeI SR AR Sort 4 GRE S iy ookt od
asby wei ght.r /D5 gOVIEl 1 Whgn the aqueous- pol ymeri zation

15 or reversed phase suspension polynerization is

carriedmpdig s cof $0l weret 1 otdher: tdam saterr casdbea abskylic
acg%?%ﬂéhuding acrylic acid include salts of sodium,

lithium, potassium, ammonium, amine and the like.

Among them, sodium salt is preferred in light of costs.

Using amount of acrylic acid and/or a salt thereof is

preferably not lower than 70% by mole, more preferably
not lower than 80% by mole, still more preferably not
lowerthan90%knzmole,andparticularlypreferablynot
lower than 95% by mole per the entire monomer component
(except for the internal crosslinking agent described
later). The upper limit is 100% by mole. When the
monomer is an acid group-containing monomer iﬁcluding
acrylic acid, its neutralization ratio is not
particularly limited, and the neutralization may be
perfofmed.following'theneutralizationzﬂsneeded. For
applications such as in sanitary goods which may be

brought into contact with a human body, also taking into
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conbi nation. Further, type of the solvent is not
particularly limted. The concentration of the .
waoweoss1sononer sol ution is also a preferabl erGDIRA06202782
content of a hydrogel polymer referred to herein. The
solid content of the hydrogel polyner nay be
determ ned based on a drigg resi due-yi el ded after
drying at 180C for 6 hour The pol ynerization can be
carried out using a 25 radical polynerization _
s [ di cal ol nerlzatlo |n|t|ator
ot bteafll 25 ERH e E gt or el g on

artlcu arIy im

fd&ﬂé@ﬁﬁi@h@?%l&ﬁgrﬂkafh@ﬂU@E@H@%EPQiQQ@%EHﬂratlo

have been utilized in productlon of conmon wat

maabsbrabimgeégeratkslyiep@m hgs30 whathel@ypeyofmbhe but not
nonomnmer nerlzed and WD 2006/ 088115
916&?85265@/% Y 1% b8l y et 28N P TDARGITE DhE. the lower

h
1iRXAIPhes £ 5@6 B o L PPLHEE qle MRt HLAE Y haRY sos

as e.g., persulfate ts su
hqponaselun1persulfate and ammoni um persul f at e;

per oxi des such as hydrogen 5 peroxide, t-butyl

per oXiGe Pankly e tHys @t ik atamneb e peraxi ded ant by agueous

unds such as azonitrile comounds, azoam di ne
pogﬁﬁ%%un CE981i ¢ %foan1H?ﬁ@réﬁggound%haSé&oanﬁééF”ﬂlslOn

0%t abkyl az Pe
pcgggp?ggogfé(gKanldgﬁopropgne)dlhyd?%%ﬁ%ﬂ?ﬁ%téﬁﬁllﬁf the

a g e v azobingiie ¢ 2s biiudarzohi ne- Zdﬁ)ﬁﬁ@@d@ﬂl%hl@rgﬂhlted
bride; and the |ike, as well as photolytic initiators

budidif Rrefgraehzorh derivatthed iehyy dediokat ilves, not
hi éPHH?QB”?Odekéy?%%yeﬁﬁében Qﬁﬂfngpqsrl ggé%%%%arably

Z0 conpounds an
noperfogeneesand oef fieet kq Jiedupe f}foiee%' 5 than 60%

nmonomer, thermal ini |aunszﬂepreewe

bypgﬁygmgte ¥alntsovamg mhéncﬂh&rngﬁ@ﬁ%rp@iymerlzatlon
or reversed phase suspension polymerization is carried
out, a solvent other than water can be also used in
combination. Further, " type of the solvent is not
particularly limited. The concentration of the
aqueous monomer solution is also a preferable solid
content of a hydrogel polymer referred to herein. The
solid content of the hydrogel polymer may be determined
based on a dried residue yielded after drying at 180°C
for 6 hours.

The polymerization can be carried out using a
radical polymerization initiator. This ’radical
polymerization initiator is not particularly limited,
but one, or two or more may be selected and used ad
libitﬁm among those which have been utilized in
production of common water absorbing agents depending

on the type of the monomer to be polymerized and
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Al so, a redox initiator may be prepared through

conbining with a reduci ng agent that accelerates 20
walewongsasi ti on of the aforenenti oned radi cal PCT/JP2006/302782

pol ymeri zation initiator. Exanples of the reducing

agent include (bi)sulfurous acid (sulfite) such as

sodiumsulfite and sodiu isul fate,” L-ascorbic acid

(ascorbate), reducing ne?gls (salts) such as ferrous

25 salt, amnes, and the |like. Mre preferably, the

hotolytic.initiator.and the therpal initiateor
po %’Eﬁrji%agér?tﬂ né‘ﬁ%ﬂ.l%lﬁs?rh%'am%}fagpltense r%gi cgfl% same
1nPPLWEr{ BatinMm | Dttt HF oirlk t@u%hp%yn%r.i%.a; | PrséePfate
Is preferably not |ower than 0.001 parts by wei ght but
saBBsnetudti ghers ¢ Hamn? prar $ 8 e wei, gho,t aanelipar pecus adifipte
WD 2006/ 088115 PCT/ JP2006/ 302782 , 18 preferably th
ancrlpmm@bmwm FF R§ UG- TAL Bar tREBY et YRt Sy £Fe %gaﬂgen
Im.t, bein . Q5 par i_ght r
Pe{RF i of ?hgmgc grre%).se%Eéwﬁs#ngalgﬁou#%oco}%yﬂ%th%QYketOne
peF8diiGAl ; PO YMBbIEAs h AR S RIUcRILE beioigi t puRre tdhapbunds,
0.001 parts by weight is not preferred because the
a z gaavitd tyeofc empeact@d , nonpreri (e 2e2 B dgrieat GITaP Ot s 4
amoynt of residual nononer in tﬁﬁg%ﬁSU|ting wat er

az@p¥drdft ng agen®mPEUYheFeased. P PFSst, th& UBPRGRAS
o ner.eof We ' -
2 A R R R B B R PR AP O de and
2, partd £otbakl [ - absamnpt d aa odapasi-ty- yhipr opd wad difh ydeoch
resulting water absorbing agent nay be inpaired, In
loaddicti amditheslifkest, pﬂf%fvé?iigda@e@él@s%oéYﬁrldblléiﬁBfLators

the resulting water bsor bi t. to b
o brapos by B S, 255 QLR BT 8 08 A1 920 ves,

LDV THSETY S < o g beenucas vadarcos,

azbhetehpoaindspaindenthef ltilee .[)hyﬁﬁca][iegﬁlgggcgfi eshduecost
to |l owering of the residual

performances and effect to reduce the residual monomer,

thermal initiators are preferred, and persulfate salts

are particularly preferred.

Also, a redox initiator may be prepared through
combining with a reducing agent that accelerates
decomposition of the aforementioned radical
polymerization initiator. Examples of the reducing
agent include (bi)sulfurous acid (sulfite) such as
sodium sulfite and sodium bisulfite, L-ascorbic acid
(ascorbate), reducing metals (salts) such as ferrous
salt, amines, and the 1like. More preferaﬁly, the
photolytic initiator and the thermal initiator are used
in combination. Using amount of the radical
polymérization initiator in this polymerization step

is preferably not lower than 0.001 parts by weight but
not higher than 2 parts by weight, and particularly
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nononmer under conventional severe polynerization 20
condi tions and drying conditions can be avoided. In
W b@sjosd1ysrer i zation step, instead of using thePCH206H/302782
pol ymeri zation initiator, the polymerization reaction
may be carried out through irradiating an active
energy ray such as a radi éion ray, an electron ray,
an 25 ultraviolet ray or the like to the reaction
system In the polynerization stEp, a
nke

P [.inki . CLQSS-1 ] ymer, or_ a .
o237 L SEOSE LRk N0, J VPP 10534 LKE] RAL ML O 2 i one
arsudth@suppemtlermat beresg!d nlil5ng>aa9@§tb9sw@%drfé gﬁér 100

formed, because the 30 water 'absorbing agent of the
Pagitezehty iwmkahitorr hathe WOR2006/1088115e using amount of

PCT/JP2006/ 302782 19 cross-1l.inked structure derived
th réfr%d;)hc ﬁlsé)t BPEF L ZAF bORY R hérd whd?ofng d@lwer than

egf.. he |, Aat: | + cr I ipnki t,,_ any of
O oan oy ety or el oki'ig agerk s RaA e0t RS BF U et he
qupol yireyi 2dble tms atwdahesh SmerouRsy i e 088 FQ'e%Oé'”teha@rthe
two or npre reactive groups in one nolecule can be
AMPIHYE  Shlecidq i dxantpl BOtdeesof inj chederesglting water

LN | enebi s( et h) acryl am de pol y) et hyl ene
abg%%ﬁé?%@?%?a%%yll&%fea 5 y)pJFBp%P&%r@F%olthe using
amdiietdn @geylabe.y gty 'ﬁ%ﬂ@éﬂkﬂzmé’f%{% is not preferred

tri(meth)acrylate, glycerin tri(nmeth)acrylate,

beglayoee i nwadrant abe stethadoyl ateropetdyl €86 ogdeticularly
nodi fjied trinethyl ol propane trn;neth)acrylate,.
abSGHREL PPhFRER C L hExARARhPadod Bl ¢ sleéghlting water

; , Lall iy anurate,_triallyl, Cy
ab%ﬁ%‘% 2?2%%%]{115?%“)%@&#%;1%%;%}§§I vyl o&?a?%&heﬁl?ﬁo! yWt is
noet pyleeMer gy ele ¢ g ¥Chdyl o181 BRI ofglt}‘feerr@?&ji gli)ﬁCd Wlter

et her, ethylene glycol, polyethylene glyco
abgegdyl eae aggrbl tgllyeermm; tb, bdutadediel, may be also

hritol, ethyl enediam ne, .
rag%@é@ryt In the resent 1invention, the residual
monomer can be reduced under particular mild conditions

for the treatment, therefore, impairment of the

physical properties due to lowering of the residual

monomer under conventional severe polymerization
conditions and drying conditions can be avoided. In
the polymerization step, instead of using the radical
polymerization initiator, the polymerization reaction
may be carried out through irradiating an active energy
ray such as a radiation ray, an electron ray, an
ultraviolet ray or the like to the reaction‘system.

In the polymerization step, a self-crosslinking
type cross-linked polymer, or a cross-linked polymer
in which a crosslinkable monomer such as an internal

crosslinking agent as needed is formed, because the

water ‘absorbing agent of the present invention has a
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20 et hyl ene carbonate, propyl ene carbonate,
pol yet hyl enei m ne, glycidyl (nmeth)acrylate and the

wO 2Goe/0ssdne, or two or nore may be used anong tPEE&ER2006/302782
The. cross-linked structure by the crosslinkabl e
nmonomer such as an internal crosslinking agent may be
formed 25 through polynerization after adding to the
nmononer once in bulk, or through adding in divided
fractions. Alternatively, it may be forned through

addi ng. to the _hydrogel pol r_fol 1N
Cr%ﬁ?ﬁﬁé?ggﬂcﬁtgﬁf%ﬁF&M§8¥$%ﬁdc£%§#i%&n&Q%ﬁgPFated
caBBoMRFED¥EL ¢ i e NPt &F ARSOrbeteresim. ofakhenpresertrnal
WO 2006/ 088115 PCT/ JP2006/ 302782 20 invention is not

crbbmiltietk i ad hasen whi ghycaf beoprodudedrnbyl che srelhoking
for production disclosed herein, but  an cross-1nke
agpBhymet a VA UAEHG tHE EGHLR | P%%%Fl&%l?ledé%f’f%ﬁura ed

from t.he r t] d ' ' h
9r QbR o C T OhEr JRn i pRS g, bt Pu g roups

in MNONES 1 6@R IS ROANES- & Ay fe 8l T UGIHE €1 fYlicekderth Py eapehieng=o £
t he pol yneri zabl e doubl e bond of each nononer

in¢durdeet ure. gi-ol dedVf Ndmmoublyd doml GG th) e legide,
single bond (-CGC)) by . a polynerizatipn, 10.reactian

(PP exBRPIE i ng arm@rﬁy%PHt he intercgjafmgr &)S?Fﬁlyicinégte’

t b et erm ne i bitum d '

(pgggpa%fg%fslt%gof t he dg%?(réeddll wat er a%p%:eﬁgﬂggg%??ate'

t r hewevey L oilp geparad , ittirs (pret ey ahlyyhatd over ghayrerin
15 0.001 noles but not_ higher than 5 noles per 100

t r fdlmesst h 0B athel Asforerd 1 Wee R ithe agsi ngaafoure dracry late,

ochOOEAAE! o85S0 0 9000 15| 0T L1, P00 pzopane
g TR e e enned. [ cont g abptheLcox
hegapace ti )teendgltace, triallyl cyanurate, triallyl
isocyanurate, triallyl phosphate, triallylamine,
polyallyloxyalkane, (poly)ethylene glycol diglycidyl
ether, glycerol diglycidyl ether, ethylene glycol,
polyethylene glycol, propylene glycol, glycerin,
1l,4-butanediol, pentaerythritol, ethylenediamine,
ethylene carbonate, propylene carbonate,
polyethyleneimine, glycidyl (meth)acrylate and the
like. One} or two or more may be used among these. The
cross—-linked structure by the crosslinkable monomer
such as an internal crosslinking agent may be formed
throughpolymerizationafteraddingTKJthemonoﬁeronce
in bulk, or through adding in divided fractions.
Alternatively, it may be formed through adding to the
hydrogelpolymerfollowingpolymerizationandallowing
for crosslinking later.

Moreover, the water absorbent resin of the present
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be | owered. The internal crosslinking agent may be

added to the reaction systemonce in bulk, or in
waelbawsesdls fractions. In the polymerization stepCT/arpgoafo2782

various foam ng agents such as carbonate (hydrogen)

salts, 25 carbon dioxide, azo conpounds and inert

organic solvents (for ex le, O to 30 parts by

wei ght per 100 parts by i ght of the nononer) ; a

hydrophilic polynmer such as starch cellulose, a

 derivative of starch. cellul i | '
in %%P?éc?rrli/ ?/31?% %a&? dla% 5 1("[5%1”? Q:au r@?‘% S)p‘ggr \eph(r)] ?anarg rk%) Hogé geiged
by(aq%yr@ga;wo«i%ef)poo § 2006/ 0884 154RCH IF2006h302783, BLt any

cross-Tinke mer (for exanple, 0 to 30 parts by
cryekghti peedlPo 1yard s tycheidghig dfh ¢ keomphdriery 1 onany unit
of various surfactants; a chain transfer agent such
de s Vel fapdsbher 86 Bene Y(thypoBRo S R BF I( 6+ Pédfpicd,Sd -
0 5to 1 part wei ght per .100 part.s: wei g th
Th?‘ronon%??sg%%\}g%émaad%ed tlgﬁtl%e regc:etlls‘logggyst e?}\trgg{ the

a £ 5eedeh t 1 Bhihouats t bR enol yer i gabird s enper ad uretkacture
not particularly limted, but may be preferably not

yi%ﬁw@d bhaoOCi bgt hoe HaghenettianakdeC dopbdenepand of
en 10 the polynerizatiqgn t erature i ower t
==S0CROPRE Bo) Yrbri 2t o Vi Seoree g iy Bha Te=c)
roductivig. reduced,~a 0, t lealy+
tug?&%_r{;?esé%?gqt%xeg\%&{r léag’go? bgﬂt a'(%%sian ?rg)}@gaéétﬁatlon
refeterd®rared: éRamgonérast, when the pol ynerization

tenperature is 15 beyond 140C, the physical properties
of tlheingt emowbsorctfertheedind qryaBe 9y Redildgrking agent

deteriorated. Al so,. the pol,ynerization ting'is n
mafar Bl SF by T HECEH, = But ry: CBE odtePFrred Gd O the
ch ki fum dependi pg @n, d YRE SQfre & hgaPRNONEH s8Nb 1 HG agent,

pol'ynmerization initiator, as well 20 as the
hoRely®y i zat igem éeayer ai tr ¢,s gnde feerdb kg noibrkover, than

the pol ynerization may be usually carried out
0.001 moles but not higher tharn 5 moles per 100 moles
of the monomer. When the using amount of the internal
crosslinking agent is lower than 0.001 moles, the gel
strength may be lowered and the extractables may be
increased. In contrast, when the using amount is
higher than 5 moles, the absorption capacity tends to
be lowered. The internal crosslinking agent may be
added to the reaction system once in bulk, or in divided
fractions. 1In the polymerization step, any of various
foaming agents such as carbonate (hydrogen) salts,
carbon dioxide, azo compounds and inert organic
solvents (for example, 0 to 30 parts by weight per 100
parts by weight of the monomer); a hydrophilic polymer
such as starch . cellulose, a derivative of starch

cellulose, polyvinyl alcohol, polyacrylic acid
(polyacrylate) or polyacrylic acid (polyacrylate)
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under an ordinary pressure in |light of the apparatus,
ease of operation and the |ike, however, it may be
W@bk®e/08812F ri ed out under a reduced pressure foPCT/iE2006/302782
pur pose 25 of lowering the boiling tenperature of the
pol ymeri zati on system The hydrogel pol yner obtained
by the polynerization hagla solid content derived
fromthe concentration of"the aforenenti oned aqueous
nmononmer 30 solution, e.g., not |ower than 10% by
wei ght, but not 2006/.088115 PCT{ JP2006/ 302782
cxfEghar ThaA 709 SITeT GRE. RENGLar | ah. RulidriYeatS PY
we 8h8t PaSsi hbegarsk Nasgedeti g Uer a Mat R rahsekhentany of
résin- precursor (second step). The hydrogel polyner
vat$ouw efardld gyt subjsect ed dtoa t he tsexoad est epgemtt heuch as
state 5 of particulate forns of approximtely 0. 1-to
hy GOm0 TABO TR hoACHS (RYPA®N RS RGL gt ¢ f EQRrT§anpLe, 0
limted u : t hod i [ 0 : a
£ ndatd 16 “outh ars oHEcd¥an 0 BaeT €om Nt PaYHE TBE Fne

moRb&feef ¥ ednd had e thed dayt BOc hkerpakalis e 4 gshem bhewaeeded.
than 100C but not higher than 10 250C. The lower limt
may Zokt poefar abhg 1ROCTy el z paritd cult&mye ppréfigfabliiy not

150C, whil.e t.h; [imt b f b 220*
pakhd %Jf#e&l &rfrg}‘fsf%ﬁ,er%ﬁyma%%e PR E i e dower
not .parti.cul a i.M , j ch be.d i.nad
enf FRLILALY LTAER el opu DR AR e
thBebbaryiasia desbhedesq)d facoitentls 15werexanpl 6 0M0f the

| ower ‘than 80% by weight, preferably 85 to 100% by
p o heimght 1 zarkd ariel peePerading s96 ¢ MY DB W YRECHRVItY

is. preferred that dryi I s,conducted _such th e
ma ¥ P %?P&e%b_t am‘reoaggédr}ﬁheg Bgé’sal%% ié’rz%gérttqes of
th%m“§EETV@b%%f@eﬁ@“&éb@%kWa?”%Qi@kEQQﬂ%ﬁﬂbbdﬂ In
the dried residue yielded through heating at 180C for
codthrssby t heawei ghhebebarleydeyiingg t bbnnott droper atthame  is
beyond 140°C, the physical properties of the water

absorbent resin may be likewise deteriorated. Also,

the polymerization time is not particularly limited,

"but may be determined ad libitum depending on type of

the monomer and the polymerization initiator, as well
as the polymerization temperature, and the like.
Moreover, the polymerization may be usually carried out
under an okdinary pressure in light of the apparatus,
ease of operation and the like, however, it may be also
carried out under a reduced pressure for the purpose
of lowering the boiling temperature 'of the
polymerization system.

The ‘hydrogel polymer obtained by the
polymérization has a solid content derived from the
concentration of the aforementioned aqueous monomer

solution, e.g., not lower than 10% by weight but not
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90% by weight, in light of ease of pulverization. In

general, the drying may be carried out usually within
wQ@2o0g/ossaus s in |ight of the production effici ePCyIP2006/302782

although it may vary depending on the particle size

of the polyner gel, the drying tenperature, airflow

whi ch may be enpl oyed an he like. The dried polyner

is pul verized as needed. Al t hough the

pul verization may be generally carried out WO

: 5, RCT[ JP20Q6/,302782 . 23 gn.the dried matter
hlg‘?‘%%gég%?’aﬁﬁoéi’ égﬁﬁw}g‘? o%?gi 509 e T ne Yisfgt z€d and
clatsepi f it drays bealdnd cabriggd; out oy dde a@¥%$ﬁént resin

before drying. The pulverization is preferably
pPreguy edrouf seeamdt soep)part idles hadirpg &l a pdesimed is

ti si ze can be obtained, and nore referab
prggﬁ'ﬁl %aﬁé(utsqlﬂﬂ 6Gdtt Sef ettty PEORIE 27 ﬁ@% conhdei%rﬁstat e

£38. Lichi d WL phi ¢h, | L8 parLisgl aying a

° S%Eriti cle size of ﬁ%@% %/%e%ggg%r}ﬁe“ﬁg{‘tﬁ&dy?%rl%o St The

me phloweri gatd o iirsy Nod pat th guttaird i 1 bivli § et mPile NYouL0any
conventional ly known net hod can be adopted. The

mephad cle Yhichiisteppmdmndneg theadj ashedthiyng oven are

I.Sper.si,on | ymeri,zatign and di spersion drying in the,
uspgr?:lacrblj% eggé}r/ edas iI?F rje%e?§§(foep%5§€1 §15§‘J1én’gp§ndrylng
t e RBIWEE |;2at | e articularly in

elg t he casel%?ngggggﬁiégotgﬁ%}ﬁgg f%&gléu99§rﬁ}§ﬁ?ﬁithan

258Rd. clrassi flibeati onifEy: beagarnsé eg rut e abary di igeg t oy g
adj ust_to _have a predeterm ned particle size

Pagitdtqy batiloh.PThE epld v eyi 260 YRt t whidbt athed uppelhe 1imit

ul.veri zi step is.classified as needed to give the
ma § o fades R hr R o 289 B5bY Lo R Filel exreferably
200sgal | yndog et 1 fan; 200 9 ; ban
850 m therg y é%ju%%?%glto ﬁ%gégggépé%égﬁfqiy il%ltecb
whpeédetaey nbaed e tparniclesd siaebdi st Hibuei pprasopowden that
As the _method.
the resultant dried matter has a desired solid content,
for example, not lower than 80% by weight, preferably

85 to 100% by weight, and more preferably 90 to 100%

‘by weight. It is preferred that drying is conducted

such that the dried matter obtained by drying has a solid
content, which is specified by dividing the weight of
the dried residue yielded through heating at 180°C for
3 hrs by the weight before drying, of not lower than
90% by weight, in light of ease of pulverization. 1In
general, the drying may be carried out usually within
2 hours in light of the production efficiency élthough
itmayvarydependimgontheparticlesizeofthepmlymer
gel, the drying temperature, airflow which may be
empldyed and the like.

The dried polymerl is pulverized as needed.

Although the pulverization may be generally carried out
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for classification, any conventionally known nethod
25 can be adopted. In order to obtain the water
w@bwoengsiny agent of the present invention, w PET/JIP2006/302782
respect to the particle size of the pulverized nmatter
as adjusted, mass nedian particle size (D50) may be
limted to fall within a 32 narrow range of usually
200 to 850 gm preferably 80 WO 2006/ 088115
PCT/ JP2006/ 302782 24 to 710 gm nore preferably 250
tiLecularl referably 300 to 500 gm,
On}%%%?%rﬁ&%ctoﬁgén%%o};%tehﬁ par %Eloe%g/éfogﬁfﬂqlérO]?ﬁﬁﬁned
inl5thgnmd s€ ol teflato the D150 3% by ;we
preferag?ﬁrg@to g}:{s by vveiyght, nor e %rgej%%\aéﬁ ;!/ﬂ%ttgn the
P Zo¥ g rine| éﬁtf,o%ﬁd partingul arly Thef erablyed i patidyy is
ﬂg%ghg JAlso t he dafo&gnentioned pul verized matter .
P rray have % GBI gHtedr 8ttt T bAAT dtesehdhgigles having
a PRAELEIKG &y Si ; 0 particles having, a
par t ilclegdsip;agrg%cg?rgl fsgr?%hgr?q?oﬁo%ooggjr%%%gﬁgt’ | 88§ more
p rtetfaeir B35 bub rodte @r eater Hag85/se 1 e Merig0yepulite 1 82ing
preferred that particles having a particle size of
COopGtL & BN Sera 8 har- Lispugmwibut chot alraryee 1 ot emr 60@agmicles
hadl8 controlled to account for not |ess than 90% by
Weiyht & RITFETdre POES &35 {A&n, L 95908y M ghMetimpd for
uaRek parkitcubar | ys nefod e % jght. Jp t
P entire pulverifz% ﬁg?%e?éxEQ?ESES%%f%’W@%@Eg fﬂ%t?ﬁﬁ: any
cony i v é om Pt beetlerovnedie Aot o £en Sbhze Lilspridwtion in
whi ch the amount of fine particles of snmaller than
150 GhFi Batdskehredswng 620t sémutel Phngathb eraski usted by

R T L SN R AR L L
papafidceles ar e anpyed s ineeded AfL8h (R, se suspension
pul veri zation with a comon apparatus for

poglvasst Lzedtion -sudlvwesvarnesh sjieaveraThe proatseularly in
the case of aqueous polymerization, pulverization and
classification may be carried out after drying to
adjust to have a predetermined particle size
distribution. The pulverized matter obtained in the
pulverizing step is classified as needed to give the
massn@dianparticlesize(D50)<1Eparticlesoftwually
not smaller than 200 um but not larger than 850 pm,
thereby adjusting to have preferably a predetermined
particle size distribution as powder. As the method
for classification, any conventionally known method
can be adopted. |

In order to obtain the water absorbing agent of
the present invention, with respect to the particle
size of the pulverized matter as adjusted, mass median

particle size (D50) may be limited to fall within a

narrow range of usually 200 to 850 pm, preferably 200
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25 particles renoved in this procedure may be

preferably particles having a particle size of 600 to
wGo®o/0s811aand nore preferably particl es havi ngPEr/JP2006/302782

particle size of 850 to 2000 gm Furthernore, the

fine particles renoved in adjusting the particle size

distribution nmay be 30 preferably particles having a

particle size of smaller %6 2006/ 088115

PCT/ JP2006/ 302782 25 than 150 m and nore preferably

particles having a articl ize.of smalle han 200 |
tom l’75’?I‘?us “rné'm)v%a%eco E%Eﬁgﬁ%i}’eszg‘% go di éggr déras 20
pa&%@%&ﬁ§rl®ﬁp£@féﬁ%@i§h3d@eﬁomgb@e subj eGt edaba tion,
the pulveri'zing step 5 as described a%ove agai n.

coAtsmt tde teroped finé gardf cdes Liwyr behdnsd&dedn rasy be
they are, however, a step of regeneration_to

€ ive - .
copkrget Ll gar ticc ks brt AggFoker éYteelsg]PF'pQﬁ?%%Fﬁ%elﬁf ofnro 3%
t Le u s@rbent gesin, of, &4
o R AR S0 TRIER Py hay e haged: DAy of bt dge one s and
paditsicd ©sed 1y ptbifleach1SI gt s tRatientbNoseight. Also, the
6228930, 5264495, 4950692, 5478879 and European Patent
afNeremgddRi@nJadpaiebecpatznd mapptpeatfal Noave a welght
2Q05- 38123 and .the Iike may be enployed. 15
raEdR oA AEIG U L5 HeBedchhEdges i S both®i o 830
umJ?BaB%%ecfQIL%%t H%@Pi#@ag' g%ﬂ\'?i 1%09,%23@18%5&121%{5% than
step” "of recovering fi'ne particles containing a large
308MpHNb foh Jtesi glyial t ARROME9 Bspbudesord bet abevet e 95/5.
fine particles are recovered after 20 reducing the |
Mozesure rof EsidSalPmpAGHeTed THikatt RAKICJRl$s having a
preferred,as one of the oethoqs for rodugction to
Pagitlsf het fié ARaler Pdbs i BR eargg}la%fl?ﬁe”mp Bdefot larger

thii-l'?lv%rbtd. gﬂn Za|51n%tQSnWJ]P?eEOE_opE%%ﬁ@nfgirs‘ﬁloocsqcéé5‘ than
apanes atent Application No. 2005-38123, a
9oradiycaleight, still more not less than 95% by weight,
and particularly not less than 98% by weight in the
entire pulverized matter.

For example, for adjusting to give a predetermined

particle size distribution in which the amount of fine

particles of smaller than 150 pm is lessened while
controlling the mass median particle size (D50) to fall
within a narrow range of 250 to 600 um, coarse particles
and fine particles are removed as needed after the
pulverization with a common apparatus for
classification such as a mesh sieve. The coarse
particles removed in this procedure may be préferably
particles having a particle size of 600 to 5000 pum, and
more preferably particles having a particle size of 850
to 2060 um. Furthermore, the fine particles removed
in adjusting the particle size distribution may be

preferably particles having a particle size of smaller
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pol ynerization initiator is not added to a pol yner
gel, but a thermal initiator (thermally deconposabl e

WO 206084115 pol yneri zation initiator) is added tBCT/JP2006/302782
aggl onerated particle side obtained fromfine powler
generated in 30 the step of producing the water
absor bent resin, WO 2006/ 115 PCT/JP2006/ 302782 26
foll owed by drying while owi hg thus resulting
agglonerated particles and polyner gel to coexist.
Acco ing to this nethod for ction rison
&% b P o eo P WP ER X REPRAD |1 1 bt CLEH Pacr e 2

pa?ﬁ%@fg ﬁii@eo@ﬂgﬂgﬁﬁE4 taddi tbem i fnthe 8AME removed

anmount unit weight of finally obtained water
coalrsor beat t ireekbe ) menalll @sd { ke aedéduals roneyes rteg deut in

reduced nore effectively. Al so, such an effect can be
gesia d br | {heac Mder &F vméﬁlér%%ﬂdwl Eaeagéﬁt‘f%rl&lng step

as{%ﬁ%%%? qgﬁbgbo%galg in place of the therma

re speci Prea ly, the nmethod for the
prodyckicon t i raematerd aisos enttresi @sdhs@l bsediistarded
Japanese Patent Application No. 2005-38123 conprises
asoMkﬂmlagea ol gverr gek mﬁﬂmgO§\Mﬁ@¢n§mﬁﬁbpﬂgtO give

property; bt ai ni n Ionerated di.n
L LB b L fara o e T ot LRshstt oHe Tdaif g & Eorm
£ o3&heghed fd oMy gﬁ% QLU %begé)fbgrﬁg: ofe éfﬁré@lthe present
initiators, oxidizing agents and reducing agents to
intvhenfipe pewgerbahiachiéd. mﬁmynmfleudmspmmhmﬂbmed in
of a water absorbent resin 20 and has a nass

Ungdred chéadie® FanH@ Npﬁmrﬁ¥%89%ng%2&4%%5to4ﬁ§p692
e | ow ng,.t he %g§ e
54@%@%@% E‘S&Ppt Rkt §E ﬂ@co?é% ?b %%gg%neg%%t?%gent
apdsebasaddn ﬁ@pangsms?@tsq%Apahldcatmp@ Nosi ke may be
005- 38123, a bal ance between 25 |owering of the fihe
empavsiee dgener at ed during the production step, and
| owering of the amount of residual ,

In particular, according to the technique
disclosed in Japanese Patent Application No.
2005-38123, in the step of recovering fine particles
containing a large amount of residual monomer as
described above, the fine particles are recovered after
reducing the amount of residual monomer. This
technique is preferred as one of the methods for
productioﬁ to obtain the water absorbing agent of the
present invention.

In the method for production disclosed in Japanese
Patent Application No. 2005-38123, a radical
polymerization initiator is not added to a polymer gel,
but a thermal initiator (thermally decomposable radical
polymerization initiator) is added to agglomerated

particle side obtained from fine powder generated in

the step of producing the water absorbent resin,
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monomer in the resulting water absorbent resin can be
achi eved. Mre particularly, according to this

W0 poessieh, a water absorbent resin which inclRPCESP2006302782
smal | amount of residual nononer and has a favorable
WO 2006/ 088115 PCT/ JP2006/ 302782 27 physical property
can be obtained while effe%%ively reutilizing the
fine powder generated in thAe production step of the
wat er absorbent resin, wthout increasing 35| Ing5 ,

f itive faor., reducing the residua ,
f%g%rao(ﬁpl gglg%ig e dé lec%edgé‘il%ﬁﬁjﬂg gfbb‘ﬁ reSUl;lng
aguhsinstiaigeal phHeeAr1d 8i tirdd O 1 PXEedH 2509 ANt S, 804 ¢

reduci ng agent%). I n other V\Drg? ?hl S n%t hod ?or _tﬁe
AGst@Edén Dt ft fal panek hats drdem r odsiat 1 sna :mt h@ﬁnp@gison
whi ch the resi.dual poponer can be efficiently reduced,
Wl\i%ja i Ha2dith dﬁk}lﬁgbé‘ngf’ieﬁ%?leﬁflé&l_iﬂﬁotreﬂrﬁs Cbllil_fectly
ddreg o] i0 . cling,. of the fine
° powde?,e qgg}l Igglg?\s%glsa%%llévgg%llanl%g%lllynt%he same amount
(peonventiitonas i ghecyet | AgneEt hpdsbafa fhae RAWEr bHPBent
aggl oneration. Therefore, the nethod for productioh

redise) 03B@ P a5t Bapasssied Patemo nappe rcabi be Neduced more
nmpl e of the nethod

05-38123 is referred as _an e ho

eftgff))eré'%ifggﬂeplr}(’)bluctA![1 i of S haflr %%28% n@a&gé?fi similarly

RCICHF dign t at, 4 A v ion. r.ei . as
atcanl exggplgqeﬁéc@)ﬁcl taﬁlemn}g?ﬁgtglfﬂoé] fgﬁtgrpgoogfgdﬁcffo%\ﬁy&gaaagent
i swatee dabisorblrgeaget taccot Hengd D tihe t present

i nvention, the nmethod for production disclosed in .

Japaiesé PReRt TAGH | txri Gk aame pbost mm;kml prosluction

e ' [ il . Howeve this t hod_for
Ofp%(%%gtg%gﬁlb%sgﬁ%ghfcesrteﬁ tt eo{di %)C/Ht%eggojr?d%\?ﬂan%s_e Patent
Apgasics & ptiican, Met i poadditgen $o the %ﬁ%@é!fhﬁﬁta'iorﬁ@ng a

bel ow, alteration can be made ad |1 bitum w thout
Podem ¥i ng <k onheld y i nei pwest of t hitss oebiiarty f oproperty;

obtaining an agglomerated gel by adding an aqueous
fluid containing at least one additive selected from

the group consisting of thermal initiators, oxidizing

agents and reducing agents to the fine powder which is

obtained in the production of a water absorbent resin
and has a mass median particle size falling within the
range of 10 to 150 pum; and drying while allowing the
agglomeratéd gel and the polymer gel to coexist.
According to the invention disclosed in Japanese
Patent Application No. 2005-38123, a balance between
lowering of the fine powder generated during the
production step, and lowering of the amount of residual
monomer in the resulting water absorbent resin can be
achie&ed. More particularly, according to this
invention, a water absorbent resin which includes a

small amount of residual monomer and has a favorable
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production. This nmethod for production conprises a
step of 30 obtaining a polyner gel having a water
w@b®enksinyy WO 2006/ 088115 PCT/ JP2006/ 302782  2BCT/JP2006/302782
property (hereinafter, may be also referred to as
“pol ynerization step”). The follow ng steps are not
limted, but in general, step of drying the polyner
gel (hereinafter, nmay be al'so referred to as "drying 5
step") , and a step of pulverizing the dried matter of
ynmer hereln fter ef
ph%§1'c%uir vBri %ﬁt ety ) Be Ig,%%hegr;go ho%ésﬁfq{/#%gt%ﬁfeely

retE?Hll\ie_Lri 784 PRkt E'in@@%%ﬂd@f:tgeéme'f%k@@ Bhshsgfesaaedtion
to as "classification step) may be further i ncl uded.

stdp Bdr tritoailastyr t4h sonbedd fos iproducthomtcampeeasing
referred to as being_a nethod suited for continuously

us predacigna Wt e abSerbente r 88 Fn TSt Whit & fat BF S Pdual
moggﬁg%gegégaesﬁp tJ1|§M@r Qnount Qfy r es %gﬂﬁlimPQomaioup

|ned roug reutilizing the fine powder “1
cofbtiad hedgl 85t A epmoguct h 00 ieft G vat ek iahisol hent greast 8 and
(for exanple, fine powder renoved as a waste materi al
redudmegaigeertesn): i onéd oltdsst fi eatison tdtep maghak for the

Mor e eci f [ t.hi t hod f
prgfiéld?[}b:fpgn fDZ%I wltac’:claesr Y%énﬂ%%gitgeaed%lSngfquaeougth()d in

whgﬁw dcontal ﬂa%%lagnoﬁsgétr eng, qﬂ@néffgcaeaﬁe@wdr@a%ed

group consi sting thermal initiators, oxidizing
andQ@ﬁSEQBQUﬁwM¢I@gbé@éﬁh&ii@f6ﬂﬂﬁ¢ér;mﬁQEbESMQﬂ)the
referred to as "essential additive") to the fine
prpowdet iahi ¢ sEs251i0kt ai nl”e@ICM?]th@gppédGéﬁ ohlBe govder,

b bent
cali 384 al Rrig w ERIn THed r Sde bF T t 050 e T Rerdrgna L
reglgztc,al fhpgm@%k?&%%@rfaiﬁg p9%|de(f‘e§l?k8@fgth‘3ra,gcj@&!mﬁﬁ:at:Lon .

IF'so referred to as
Therefore, the method for productioh disclosed in

Japanese Patent Application No. 2005-38123 is
preferredaseﬂ)exampleof1ﬂuamethod:hn:theproduction
of a water absorbing agent according to the present
invention.

Hereinbelow, as an example of the method for the
production of a water absorbing agent according to the
present invention, the method for production disclosed
in Japaneée Patent Application No. 2005-38123 will be
explained 1in detail. However, this method for
production is not «restricted by the following
description, but in addition to the exemplifications
below, alteration can be made ad libitum without
departing from the principles of this method for
prodﬁction.

This method for production comprises a step of

obtaining a polymer gel having a water absorbing
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"aggl onerated gel" or "agglonerated particle"), and to

30 dry the agglonerated gel and the polyner gel while
wOD0g08M™I1088115 PCT/ JP2006/ 302782 29 al | ow ngPe€Ti@rmoeas302782

coexist. In other words, the agglonerated particles

obtai ned by m xing the fine powder and the aqueous

fluid are subjected to a dgging step together with

the pol yner gel obtained ih"the 5 polynerization

step. The aforenenti oned aggl onerated particle

[ ' hod for .producti on y be

R T es | Pt Ha e, it B1 &Y 1 Aol pBwder SF tf nd> 2

“pa Inpdean pat tioel essége)of tiheeaggy icl 0
.being not |arger thaﬁ %O nm %reféggﬁﬁs%%gﬁp?%bfbfﬁ%% not
1igrd- #8r e bprief erabky «: 85, t e 5tmp Jhedefyareg vhen golymer
reat mass ofg inte rateg gel_is obtained by m xi ng,the.
ge% n@'l%%;\?dé}a hE ThdQ4ulsuL ¥ 78I e foFERst e yRAg hdying

R wveri i ON. W LY, e aforenentioned
> aéﬂglgﬁeégde%qp%\%kcpg E)ggfgéﬁr%ozlls%grg%ceon ehtdoftatter of

ther gfcel poley ot 1 hi ghere 1han t25% bya yWeieOR{1 s H0F@ ferred to
preferably not hi gher than 70% by wei ght, and still
ASppPd hY 8fdrably AGEHI hhednidhan B59pby fweilght siifiying the

Li . of the ad in dryi,n he lower |imt_ being 20
P u%é’%gbnﬁgﬁ% %amguegrht&‘%ﬁ l&%@f ’[BFaYm Vi@¥t Pessl $ Rakegigrred

t oby swei @ik )k.s WAEB atthie, ADE ST e L9t LobRe - g
aggloneratgg'parﬁicle beco g eggégg%VgF§EEVE e%nfﬁéﬁied'

Parladtcwl attley pol yhers gelethadt i aldy i peemleteod Vidwn be
y be occured in drying with the polyner gel. 25
re%g&ﬁ%gnﬁotéﬁtﬁ?%Pﬁdﬁn@??ﬁadiﬁ@it@dtﬁ@ﬂlﬂthénuﬁusly

Ly hqﬂ I ogActio {ﬁ?en t he aggl oner at ed

prpa&%gﬁés_a&%&éﬁ. %ﬁo EE gréﬁﬁ%ngﬂugﬁaﬁﬁma water

abbegeidiet Weldy & hei pal YBfe B€hmbh A D Pr 1231151 RS omer
anmount of residual nmononer of the resulting water

can be obtained through reutilizing the fine powder

obtained in the production of a water absorbent resin

(for example, fine powder removed as a waste material

in the aforementioned 'classification step and the

like).

More specifically, in this method for production,
it is important to add an aqueous fluid containing at
least one additive selected from the group consisting
of thermal initiators, oxidizing agents and reducing
agents (hereinafter, may be also referred to as
“essential additive”) to the fine powder which 1is
obtained in the production of a water absorbeﬁt resin
and has a mass median particle size falling within the
ranggof]ﬁ)tolSO;ﬂm thereby obtaining an agglomerated
gel (hereinafter, may be also referred to as
“agglomeratedgel”<m:“agglomeratedparticle”),andto

dry the agglomerated gel and the polymer gel while
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30 absorbent resin tends to be nore markedly
i ncreased, WD 2006/ 088115 PCT/ JP2006/ 302782 30
WO besessite, it was necessary to keep the npi stRCBEJIP2006/302782
content of the agglonerated particle high, in |ight of
the residual nononer even though a | oad may be posed
in the follow ng drying s%gp. However, according to 5
this method for productiofi; the residual nononer can
be reduced enough even though the noisture content is
onparatively |l owered, and.applicatio f_thi tho
alf%?’l&godutclf‘?%‘n %Ei)y 50 &1 g ¥ i cantclanf/\,he(g]nﬂl%er n@%i g'rgé the
aggﬁeh@ﬁaééb' S, Wi-tchi g the G premmd i pnedniangey thdh&ine
I ne powder has a particle size that is smaller than
pottie rpamtd ditee sh ze eafu s hElwdtere mbsovbgmtcredi hot o dseying
obt ai ned by this method for _production, d has been
steBneil £ 5RE T v Viridat 64 asP e lWakt & rﬁgﬁa?ﬂeé)ln the
ener al s. . descri bed above. Cenerally, it is
PO%Y%%%%%%%t?ﬁE% %gefhé wat er absorbent resin has a mass
nmeditafe par td €b eendzei 6B (spewyiond iyt dUS stpadarictcle
sieve classification) of 200 to 800 m and for
refranm®, tdhe imatdriabseebbmd résin sbtadned bynt Hay be

nmet hod for roducti on preferahl di
Papaificts ShE zmsgfbe@)e Rt E LR o T Reas0 e TRe fhe pas
| i tteryiel ' ;
@ FRn B Pl 2 B I L L P 0 Sh Sl Nt dole
be @i arbt pREFiged @ shae (DEQmf abliente wathin @ he desilrednm,

range described above, and specifically, the mass
angdedicare 26rgdrafebd %i¢e3fD50) $alrs withesedfirr eangden 2

of 10 to 158 . mas descrj bed above, . Lt j qg [ .t hat
ITERE FRET L slnﬁf\ﬁﬁﬁ%gdpgregli cl'e o:ﬁ)gglori‘é%u étéﬁ |larF$ythe
rigmalargthan, {150, & fgpecddsed b d) Sratkantdr dashvavey and

classification) are included in an anmount of
puprefier abky i) wa 11008eby 3 swiaght, and stil |

preferably 90 to 100% by weight. In _

The aforementioned agglomerated particle has a
moisture content of preferably not higher than 75% by
weight, more preferably not higher than 70% by weight,
and still more preferably not higher than 65% by weight
in light of the load in drying (the lower limit being
peyond 0% by weight, and preferably not less than 5%
by weight). When the moisture content of the
agglomeraﬁed particle becomes excessively higher than
that of the polymer gel, partially incomplete drying
may be occured in drying with the polymer gel.
According to the findings acquired by the inventor of
this method for production, when the agglomerated
particles having a low moisture content are dried
together with the polymer gel in the prior arts, the

amount of residual monomer of the resulting water

absorbent resin tends to be more markedly increased,



10

15

20

25

30

WO 2006/ 088115 PCT/ JP2006/ 302782 31 addition, it is
nore preferred that the shape of the fine powder is
WO e0vegsd1aF obt ai ned by aqueous pol yneri zat i onPCTIar2006/302782
spherical obtained, by reversed phase suspension
pol yneri zation, in light of the 5 strength of
aggl onerati on. Moreover, %@e fine powder may or nay
not be one subjected to a~surface crosslinking
treat ment ‘whi ch has been generally performed in

roduction of water sorbent _resins, 0 - |
thgﬂe ronra?.fvejré, W%rsw r%n%ﬁeu?%afﬁ/erégf ikseera? sotlb%r rrrln?tles(}.ure
conPeld J1 nedoxgen bt abhred Rys £he cirodicghonief 1d ght of
wat er absorbent resin can be subjected to the
thaf ereenedt bdned agygleamesaenorthdnghererladadt e ¥ ilne posed
~ powder_obtained in the classification step may be -,
L0 pF Bforf RO 8 e8.: HOUBVEE S Bot BRIF THe- f P PEAd&Y o
1 t.al ned 4 n t I Pficati,on : q f
thle%agn%tg{lgg_t ﬁféﬂ?inggﬁééggcIﬂu}ggd]%%)e/sola@%%gl [ rtloerrneéfr can
bethedhided é&Rotlin psoductimsughep v@yndestsett i @ohlent is
aggl oneration. Qherw se, fine powder obtained in a
coupkfrerehv edteg,ower efd ne rpbwder 1 obtedi hed si ffat Bépapgrtdrod
roducti on .20 process (other,production apparatus) .can
fogeQﬂ% Uty QﬁyL@8d§ﬁﬁﬁ%ﬁéﬁﬁﬁ ,%h%gf%&fp%ééé'ure
COH%%A%WEaﬁ?% % 208, GONPRS td PP RS d Hak ofe d Ne aRQ) & Ter
gel to be dried together, or may have a different
conposeti Dite dlowelar ha preeperrahl gl et ez hbsgowdesmaller
havi ng the sanme conposition 25 as that derived from

thapetpsl partgelle ¢ beedpifel ogea her aRgP Heendedeghn to
i ght .of e nixing r.formance with th aqueo

bef?}gllg&la{h%ég?%}ithglgf P%%i}é%%;?ofh%rgéjn%éé)%g Er’e%%o#]%tahse been

cohivd Poudern 1 s Preherably Bokakeweh td@ni 835G 130g8®Ieral,
preferably 40 to 100C, and yet nore preferably WO

as20dRe OBBbED P HIR20066802%82L 1y, it is preferred that

the water absorbent resin has a mass median particle

size (D50) (specified by JIS standard sieve

classification) of 200 to 800 pm, and for example, the

water adbsorbent resin obtained by this method for

production preferably has a mass median particle size
(D50) is from 200 to 450 pum. The fine powder is a
residual matter yielded by excluding so that the
resulting'water absorbent resin has a mass median
particle size (D50) falling within the desired range
described above, and specifically, the mass median
particle size (D50) falls within the range of iO to 150
pm as described above. It is desired that the particles
having a particle size of substantially smaller than
150um(specifiedkanISstandardsieveclassification)
are included in an amount of preferably 70 to 100% by

weight, and still preferably 90 to 100% by weight. In
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32 45 to 80C. The tenperature of the fine powder nmay

be adjusted ad libitum by incubating, heating,
weowbiosgl1dr the |like in each step of the prodect/irmoas02782

the water ~absorbent resin. 5 The aqueous fluid which

may be used in agglonerating the fine powder is

prepared by dissol ving t$ af orenenti oned essenti a

additives in a solvent. Ee sol vent is not

particularly limted, but exanples thereof include

.q.., L | . . . ‘
sy Bt B SEURRLS SOLULONAA0, 10 RO R pe o e

fi@bcohobiasuch as methe ghtahol , oettwinakicohpl, aqueous
n-propyl al cohol, isopropyl alcohol, n-butyl alcohol,

polgolkut vt aalicoholt heard tsbue yh cal Coledlt a keechebysuehvas sed
acetone; ethers such as di oxane ,and tdtrahydr of urah;

phaseansdeP QUEH oFs RN UMt hgREdam db? sLF Ao &t the

such s di vyl i de, a Lke), . 1 he

Stfﬁﬁgt}?nogl ngh{ioﬁg%%g&pcﬂ@éi cgﬁrtpérlg‘ﬁé?t'i )etshé;%ﬂle powdex

ma $td LRH P nft RIGhATeLA | 8¢ cldhe osal enf aigw kudess hansring
In the range of preferably 90 to 100% by wei ght, nore

t rppefermbl ywdd 30 thas00be by weegts 2 dAd t ReSbP¥aEd in

i ncl udj ter, al i i cul arl f s
DERBASHVEPT 7h TRE CAAGRRT PRI o by Be BPd LR Dasd T Y-

angmﬂﬁxéggwnﬁﬁér@3¥”isa@ﬁébvﬁé¥§ftﬁ%diCrosg'?*'”@
agent, "a chelating agent, a surfactant and the Iike
i n thelr ange nebwide 250 bhpaine he yadviaat pgesiwt tileirs of a
met hod for production. For exanple, as the
wateass|dpkond agbnt Tenynt ysanf PRe SEpfgsFed to  the

L SR 7 A
poldad 4, Jpver hag of nt henwat en 50l bk @ LOMPANest 8 pANEa30 be
I mprovenent of the strength of aggloneration can be WO
p r 2064 OR8 W15 PGTE3B2006/ 302882, B3t only the fine powder
obtained in the classification step but, for example,
the fine powder excluded by a bag filter or the like
in the production step may be used in the agglomeration.
Otherwise, fine powder obtained in a different step,
or fine powder obtained in a separate production
process (other production apparatus) can be also mixed
and used. Furthermore, the fine powder may have the
same compoéition as that of the polymer gel to be dried
together,<N:mayhaveeadifferentcomposition. However,
preferably, the fine powder having the same composition
asthatderivedframthepolymergel1x>bedried£ogether

may be used.

In light of the mixing performance with the
aqueoﬁs fluid and drying efficiency, the temperature
of the fine powder is preferably not lower than 35°C,
more preferably 40 to 100°C, and yet more preferably
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expected. Al though the thermal initiator which may be

used as the essential additive included in the
waewensH1$ |l uid is not particularly limted asPCDMPO&E302782

it can be 5 deconposed to react with the nononmer when

the agglonerated particles and the polynmer gel are

allowed to coexist and dried, but exanpl es thereof

include e.g., potassium persulfate, anmoni um

persul fate, sodium persulfate, t-butyl hydroperoxide,

hydr peroxide, 10 2,2'-azobis(2-am di nopropane)
45di}é%y rochl orf?ég gﬁé‘%%a%ﬂﬁ.oinigﬁ& ®, PRECET deay be
adijm sipe af gar edp iangna y pen suldat engal hesiehnas %%ddil][fhg or

persulfate is particularly preferred. These therna
thienilth ke ok mychbe igsedo 4l griee protduoc b onpref t bareafater

may .be al so used. 15 Although the oxidizing agent
abﬁﬁ%% eﬂ%y]ﬁ%sﬁged as the essential additive included
in thgeaquegus Sl 4 d ¢4, got cthcularly linmited as :
| ong ag it gan react V&t%a tﬁgﬁ%%ﬁbneﬁg%%enbﬁhe used in
aggdgimeenatiety pai¢ il ©s poddiche i PP rgel b3'@issolving
al lowed to coexist and dried, but 20 exanpl es thereof
thep@finfecvedit i pRedgat eeokiidi ki addidyenes sichaasolvent.
hlaorate, .bromate, chlorite an i.nor gani ¢ peroxi des
Th%rs%rlgaeﬁll’l.g 6&6&?%6%‘3?:?@'!1&1{}3? d aBbtegdHeut examples
thé&@dﬁmnwdﬁﬁgd@“ﬂ@?bﬁﬂ“t%ﬁ%@i§uc(ﬁﬁeous solutions
hypochl orite, persulfate salts and hydrogen peroxi de
ingSuabimgl b hydrdpbyl iperoxyde iand beazop pesexedample,
and the |ike. Anong these, persulfate salts and
LoWgdr Ggenc npdrox Wehare prediey feal aaloper stiinl eadalalsol,

_ riicul y ferred. These oxidizing agents
" g%?ﬂiﬁl%%%géﬁ%hefggpﬁ%%y%rai&é@?ﬁerEGP Y bal&iode L
isb&@tyﬁoaBUUH&@hahHetU%H@%mgaﬂﬁ%%oWh' BY e Used a5
as WO 2006/ 088115 PCT/ JP2006/ 302782 34 the essentia
acatding veeithed wsleduich the dduwecusef buid tétrahydrofuran;
amides such as N,N-dimethylformamide; sulfoxides such

as dimethylsulfoxide, and the like), and the like. 1In

light of the physical properties and strength of

~agglomeration, the solvent includes water in the range

of preferably 90 to 100% by weight, more preferably 99
to.100% by weight, and the solvent including water alone
is particularly preferred. Moreover, in the agueous
fluid may'be also included a small amount of other
additive such as a crosslinking agent, a chelating
agent, a surfactant and the like in the range not to
impair the advantages of this method for proauction.
For example, as the crosslinking agent, any type of the
surfagecrosslinkingagentdescribedlatermaybeLwed.
By including the crosslinking agent in the aqueous
fluid, lowering of the water soluble components and

improvement of the strength of agglomeration can be
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Is not particularly limted as long as it can react

with the nononer when the aggl onerated particles and
wo bae/ogsalymer gel are allowed to coexi st and dPCEER2006/302782

which may 5 be either an organic reduci ng agent or an

i norganic reducing agent, but nay be preferably an

i norgani ¢ reduci ng agent, gnd in particular, a

sul fur - based, phosphorus-% sed, or nitrogen-based

reduci ng agent is suitable. Specif:c, exgnples it

i e.g., sulfite 10 (for exanple, sodiumsulfite,
ex%%%g§§?0n1gulfite, anmoni um sul fite and the Iike)

bi sUALitth® §Rr texam @rma30odidint PheWf 8l ROLASSIWD ysed

bi sul fate, ammonium bisulfate and the like),
aspyhesabfiare; 1dilt Adohit éye {nictlhidedten theraghicnasesluid
. thio%ulfat . nitrite, 15 djnethyl sul foxide, thiourea
154 BKi de?aﬁﬁd‘s(b‘ﬁ' & LY nitkpyERcoAtai APARP o:a@anilé: cand be

oNasely S a ¥ afe) i.ds | et hano. | am ne,’ an

det%he I#E%iiAﬁgﬁg ?ﬁ%ﬂ%? gﬁﬁ?ﬁr-%@%@leg %@Fﬁ@ a§rfs, the
agigl quae e diga sulifdtes albﬁstlhfea%a%,lyﬁb[égsé‘lafﬂ L& and 1owed

dithionite are preferred. 20 Preferabl e exanpl es of
Cotpeegdiat et «bF Legol bdet sovinpl esalttss r potfassicimde e.g.

§%Its.and anmoni alts ng all, sodiumsulfite

. Anp ‘
poanéss%%fnur'r?ﬁrsﬁﬁl#?taé Sr e PRROICURr IBE TSt eRESd. sodium
e uci t I roo.
e T herdor rag B Y 28 Phoea 135 S Whe =gl Paioniae,
2,addiazvbisa( 2 hemirl i obticas Ohei)sd i pref 6 ced FPAG and the
.those described above, and in particular, use of a
11g6&rsul At endal Fhes dei npesosdmealisomeres ereédrrednd a

.0l f i bl hi t of, excellent effect
peggurlle%%%iegg g%zlsclres%’&% Iﬁ\é%gerrgrs.o U8ontRAESFFLtAES  is

paesseiiiak1adqitde ¥edde dhe agueous ﬁ/pr%%,qwj]%ﬁlétors may
PCT/ JP2006/ 302782 35 fluid is not particularly

beluaktedl due, i srpteferabimo r 6. P08T dwf Iahybeebghio pafed .

thegigﬁo%a%k¥ﬁelgxg%¥gf%§ agent which may be used as
the essential additive included in the aqueous fluid
is not particularly limited as long as it can react with
the monomer when the agglomerated particles and the
polymer gel are allowed to coexist and dried, but
examples thereof include e.g., inorganic oxidizing
agents such as chlorate, bromate, chlorite and
inorganic peroxides or organic peroxides illustrated
also as the aforementioned thermal initiator such as
hypochlorite, persulfate salts and hydrogen peroxide
as well as t-butyl peroxide and benzoyl peroxide, and
the like. Among these, persulfate salts and hydrogen
peroxide are preferred, and persulfate salts are
partiéularlypreferred. These oxidizing agents may be

used alone, or two or more thereof may be also used.

Although the reducing agent which may be used as
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When the content is | ower than 0.0001% by wei ght, the
resi dual nononer may not be reduced enough, while in 5
w@ewssEty when it i s beyond 1% by wei ght, col BCT/ampoai302782

finally resulting water absorbent resin after drying
may be caused. In addition, the essential additive
(particularly, thermal iné&iator) may be used in the
pol ynmeri zation 10 step, as'the case nmay be. In such

i nstance, with respect to the content of the essential .

ddi t i i h us .flujd, i eneral, the anount
e R Lo B R el Bnil B e bre amecotE Tluia
i sagghoperaii ®@nlias- 1 prief grakly ok 10 APQ% b weight Mg

preferably 5 to 1§P4OO@6by méﬁghtfﬁgnd s?ﬁll m)reea818 With
ther eienabler 10hea 300% Dygheightabed hes ardwite sf ah® the

ssential .additi added in the polynerization step

Pocatbuhtd peraufi & M GRE bP CPR& Inbhoef @Aschertyich may
beWWe t he parti.on. of sential .additive . :
eindLmEdf%?t%g%éﬁégugéﬁﬂF?ﬁirgg%ﬂﬁmogsﬁﬁu%QPrganlc
reddoi thye agdad ,i notite pakymesi zatd pArS 2% oYh Hganic
t he above range, the advantage of this nmethod for
refustiie¥i GO AR nodnkke abcampridivedlatrn téhe sceksfsr-amsed,

ri bed gbove (i.e., when the essential additive is
oh ST BB P Belrett it D Ogtedhy 52 Seie "Rt nding Bment is
addigine a EEsthe p zat | t nd, t he .
suBddiiye AlieLT e RAUMIBILY eSS B 0 et fite
(fbe tkxzmapdet,ypesoditie didffeienrs, t pet aGhar amt esiustd tte,

of this method for(froductjon is to include the
ampedenth o U hditts v 4 ik e idg@bous i ©ite30f Al hawgiple,

20306 0eB 1 PETF 20081405782 1"5q Bo Stows | h EconpaRRSGHL uT
biwulllE {1 HesS £age, thhe asseniial, addifi¥e(Partdcuhar) Ve

thermal initiator) nmay be ad%ed separatel’y in an !
trafkhiitoanyest ept of riehilsioehod, thiosulfate, nitrite,
dimethylsulfoxide, thiourea dioxide, phosphite,
nitrogen-containing organic compounds such as amino
acids and ethanolamine, and the 1like. Among these,
sulfur-based reducing agents, in particular, sulfite,
bisulfite, pyrosulfite and dithionite are preferred.
Preferable examples of the salt thereof include sodium
salts, potassium salts and ammonium salts. Among all,
sodium sulfite and sodium bisulfite are particularly
preferred. These reducing agents may be used alone,
or two or more thereof may be also used.

As the essential additive, a thermal initiator is
preferred among those described above, and in
particular, use of a persulfate salt as being essential
one is preferred in light of possible achievement of
excellent effect of reducing the residual monomer.

Content of the essential additive in the aqueous
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for production apart fromthe addition to the aqueous

5 fluid, for exanple, addition to the polyner gel
whedoengs11subj ecting to the drying step, additiPCT/RR00d12782

dried matter (dried polyner gel) before subjecting to

the pulverizing step, or the like. Using anount of

the aqueous fluid is not %Q particutarly limted, but

may be preferably not | owe than 25 parts by wei ght

but not higher than 280 parts by weight per 100 parts

. wei gh f.i er, . This usjng anmount

£ o ARt b RBiTy ot BB gt L Pidrf © 208 “par 1S By o Lerably
0.\ @httoand syi vk impre ﬁ)éﬁf@ﬁébkxn@tpol#dgkghgrn #@Peral.

150 parts by weight. Wen the using anmount ‘of the
Whgdueous Elowittent bheydrmdv@80tpartt O by OWei Yhvy gedajht, the

mass of integrated gel may be obtained, which may lead
retsol%éégsgﬁ%/ Bf I ﬁ[}%’]epo&r)}?%grﬁﬁdlcp%@v@ﬂ%%brth\@llle in

Lpou t : ' e -ag rat ed parti.cles

co%?%%get'o%nﬂe@;% g? g% gjn%f?r%@s ]1°og$d39?§?atg%etﬁr§f’r}§.rﬁﬁg of

fioertIaste swebinhe wstog amustbefnt hecaqueoustbllifhying
is lower than 25 parts by weight, strength of

mayg ®nErRatI®A- my be insufficient, thereby possibly

di sabl i ng.excell ent characteristics, of the final 25
pL%cﬁ&gég&gﬁ’a 'nkb% Wﬁpgﬁ%ﬁlaﬁ %tﬂﬁead@ao%%gt;ilo%rlyr
t u L, Xhg. h I X| .
e e adCtne atesus 1 PhT d iy Thebid Ghs it at ion
steyescubed tihen aggloneratibse.of fThe sfiche pawdeince, with

however, in particular, it is preferred 30 that the
regqroust P e FenFradvE cusiyhhcat g nipbalt AddMB ive in the

2006/ 302782, 37 agg| tion., Stil]
TR b Aol g R oTA T b B GHEBUTTEMS® (R ediohont

ofaqueaus £luid gndlyabe fieropandery are. gpicth k23 AN 4
speed, thereby permtting aggloneration. nce, no
prgfeataays loftonbédratled gelight, more preferably 5 to
400% by weight, and still more preferably 10 to 300%
by weight of the amount of the essential additive added
in the polymerization step (amount per unit weight of
the monomer component). When the proportion of the
essential additive included in the aqueous fluid per
the essential additive added in the polymerization step
is out of the above range, the advantage of this method
for production may not be accomplished. 1In the cases
as described above (i.e., when the essential additive
is used in the polymerization step), the essential
additive added in the polymerization step'and the
essential additive included in the aqueous fluid may
be the same type or the different type.
‘Characteristic of this method for production is
to include the essential additive in the aqueous fluid.

Although the effect in terms of the adding amount may
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5 but agglonerated particles of which size was
directly controlled can be obtained. As a
weonsesience, further drying and pul verizing PEEIP2006/302782
gel atinous matter to give agglonerated particles may
not be required, and in addition, problems can be
avoi ded that are caused ig 10 obtairing the great mass
of integrated gel, i.e., %roblens of deterioration of
t he ma}er‘absorbent resin itself due to cleavage,
entang] enent_or the |ike of the _main chai a ;
be;ﬁ@quﬂ ﬁﬁ%ﬁaﬁ&f?%sm%ébr%%%fh&&fefoﬁkgrgéﬁégalal
add e Mg g OF e § eem A kpeaded estidh @ 0f n 135 @ gel)at maops b
(%?%ck belﬁb f or med. Ingpreferred enbogﬁnents oR thg@p ©
ad@ggl ergratately the tenperiaitreny shemqueotdifd ungthod
upon heating may be usually not |qwer than 40C,
f o et e Aaisl 1 ABt 2PGvieE T EREN B, 2 AAd Tor R gPng}%bWueous
not | ower than 6QC, : till
£ 1 Efler TPita 0L (57 G000t £ The URRGr T LT e {he Do Tore
suﬁfga%fiélwr € oMash beq poti  pwet ethana dtihe bonl keg tHoéntiried
of the agueous fluid, and the boiling point may be
matadglemst(ecd:lrdhe\der;sellylrtgm abeénathefiocgfe auditeohisfg gto the
salt or, other solvent, pressure 25 (deconpression,
Eﬂl%%ﬁﬁﬂé%kmanftéﬂa'tﬁﬁfI?ﬁ@.i' ver, great alteration

i's t. caus t gh e rat ureqi i gher

thagg%ﬁgg, %%gsgggre?ﬂ$heth?enﬁ% g?%fg;of§%g§iaigggr not
paihae yt0OLI RRY ibei tedgl lnut emploped p \Mhea rlel aquesud ower

fluid is previously heated, 30 it is preferred that
thahe2ésyent fal baddieivbti SWD Pobehggd1g5 than 280 parts

PCT/ JP2006/ 30278 i
by a‘ﬁgégﬁgt PPt | 6) f%%g}:l%e g/_r ?v%%éhg{ ecpfrggﬁlt ghl%é/epg%der .

! ively
atr d CROl
T G ORI e Gi't kY Che -t onei Py g aduetus Tluid 10 a

20 CORRAF ki e} Y wiear glet amoamtl whi £h lhado Sebgenelieatad]y not
i medi ately before mxing with the fine

higher than 150 parts by weight. When the using amount
of the aqueous fluid is beyond 280 parts by weight, great
mass of integrated gel may be obtained, which may lead
to necessity of further drying and pulverizing the
gelatinous matter to give the agglomerated particles,
and to need of an enormous load for the drying. In
contrast, when the using amount of the aqueous fluid
is lower than 25 parts by weight, strength of
agglomeration may be insufficient, thereby possibly
disabling excellent characteristics of the final
product, accompanied by difficulties in agglomeration
due to heterogeneous mixing.

Although mixing of the fine powder and the aqueous
fluid may be merely executed upon agglomeration of the
fine powder, however, in particular, it is preferred

that the aqueous fluid is previously heated upon the
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powder. In preferred enbodi nents of the aggl onmerati on,

it is preferred that the fine powder itself is also
whe@besB113 n addi ti on to previously heating thePErIRoUB302782

fluid. 10 The tenperature of the fine powder upon

heating is also not |ower than 40C, and preferably

not | ower than 50C, in gggeral. Because great

alteration is not caused ven though the tenperature

i s higher than 100C, the tenperature of not higher

than 100C. may be,usually 15 enpl y ep the fj
ag%ﬂ%@rr?if%glr%" isS%erl‘.ed?/Li 6%%??/’ %cac?ée/g,gltrﬁ% g(rjo%e u%%ﬁlegred
emBOL iRt £ cul@rby higitRd, sRuteofier exanpl earddiethe fine
heating may be executed through incubation after
poheatr ragr dymdryd digator tthroughpleesd i nheexebynad ynif tang
separate manner. 20 In preferred enbodi ngnts_of tq:

29 GUGRGHER BEPA  HBBA i Riotg I St IGhS Shedd of Ortd-ed 9e L,

. h | Li . . o .
bu f%ﬁ%ﬁ&%@?g%%é #%gFf%EEEthfW% @ngg&é;ﬁé%r@lﬁké%ly

Speed neans tinme period required for
cokPrRl1et & A0c AhXbRJodf: 4 e daquenus klar slegidride, ffoether
powder to produce 25 agglonerated particles is short.
dr Wbng sape@iﬂﬁmﬁmaﬁ,izjmmtb@r igrdl st amdpy Medrh¢heto @l ve
poi nt at ich the ueous fluid is brought_into .
ag%%ﬁﬁﬁﬁaﬁFﬁwPﬁ&?*%ggsmﬂﬁgrQEEiP§h§%%%%rE'Wna89 o
ad&@%@%ﬁhERE%%Pgﬁ%mﬁﬁk %@rgﬁgfae@%%@égd%¥gtchu%ed in
mxing tifre, is short. 30 The mxing tine is
obpheefreradl yomet dosger mhams 3ofi NinWe POOGEABBYES, 1i.e.,
PCT/ JP2006/ 302782 39 nore preferably not |onger than |
prebiiemns anfl doseripehEdan Y idhe 17386 1t § 6P SREN IWESGS L 1

.. th i Xing ti is lon onogenous .m xi ng. of,

£ 500G 15A F HRA TS 1 RESRarer Ty Che g L1 KE of the

ma?.‘nf %F}%Lﬂﬁ’cbﬁﬂdbé gieatgd@ssyaf cn Wﬁ%@é@qw@rdlﬁ a huge
Iable to be formed. Fur t her nor e, en the m xing

fotire teqiaarddngn thex esgentdml faddi ta veneaded state of

a gelatinous block being formed.

In preferred embodiments of the agglomeration,

the temperature of the aqueous fluid upon heating may

be usually not lower than 40°C, preferably not lower

than 50°C, and more preferably not lower than 60°C, and
still more preferably not lower than 70°C. Moreover,
the upper limit of the temperature may be not lower than
the boiling point of the aqueous fluid, and the boiling
point may be adjusted diversely by alteration of
addition of a salt or other solvent, pressure
(decompression, compression) and the like. ﬁowever,
great alteration 1is not caused even though the
temperature is higher than 100°C, therefore, the
tempefature of not higher than 100°C may be usually

employed. When the aqueous fluid is previously heated,

it is preferred that the essential additive 1is
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i ncluded in the aqueous fluid may be deconposed before

subj ecting the generated aggl onerated particles to the
wa@leop881$3 ep t ogether with the pol ynmer gel, theeEDB20040302782

raising inpossibilities of the essential additive to

be present in a sufficient anount in the drying step.

Mor eover, when the m xing %% continued for a long

period of tinme after conpfeting the m xing,

deterioration of performances of the resulting water

t ' 5 be caused_such as increase in |

Sfarer "o Aot tr i T8 e BHE MR i pE e on Faving
a cap@ciitytindaly s §adeoardnt PE tliide Of M‘@m}"@éﬁ?er ture

absorbent resin. Exenplary neans for acconplishing the
O IniudtAgratcoal hingh speed Wmgni mvicked chatbi nthé heemaining

heat ed ueous 20 fluid into the fine powder at once

TG T4 ST PPnGD RrcBEWET Wbrd - ilh PReaBquEbhs ) Ghohad
beleh Hagduald y fﬂﬂl%ﬁie%ﬁ’egﬁgfgr@c ;mfgﬁn{@%gw\ﬂéﬁé}:he fine

spraying or the roration o
poatssor bent resin nmay be caused because the fine powder
may forma great 25 aggregated bl ock during the
oper hRiRRS LG hag dBbodiended.s Tifnbhpepioarl fneration, it
. .Char e, heat aqueous  fluid . s preferably not
lsl%%&%ren]?ﬁéﬁ Egagce%%%ﬁjenepl?gf’gl%lv %gtlfl difger hdfated
1in30 &eCt i and v®sh rRref erably n 9t 4! t €G 144
Al'so, as neans }%gr achlileviyng 30 tlﬁly%@}?(fenlggl%g‘}égu%i é‘chluld'
Thepeed\p ear proces fi it whi £hn eheofvideer W) 20066688148 is also

PCT/ JP2006/ 302782 40 powder is charged into the
NoKeaP¥S fadueust § 1@ R i pee fsttaklygnotoitonee y timahh&0°C,

snfbugBrecoot L be Blsn s LuslEalety 1008, canseq

ance, the tine perro

ev@ﬂ\/\ﬂi@fo&?hp"t@f@r@@}nﬁerpétbﬁ?'%gﬁrs t}pﬁgh%r(mclﬁgﬁ 1%, the
y n nos

preferab not | onger than 30 sec,
teppefrably nof hangeh itghesw 1@ hsae. 1w addhbiObe usually
emg ? elgfy w aenrf Egre ?Ecicr?gplplo%vhéeng til?:eserri)f(l ggs a;rgvgloguhsly
heated, the procedure is not particularly limited, but
for example, the heating may be executed through
incubation after heating by drying, or through heating
externally in a separate manner.

In preferred embodiments of the agglomeration,
upon mixing at a high speed of the heated aqueous fluid
and the fine powder, mixing at a high speed means that
time period required for completing mixing of the
aqueous fluid and the fine powder to produce
agglomerated particles is short. More specifically,
time period starting from the time point at which the
aqueous fluid is brought into contact with the fine
powdef until the time point at which the agglomerated

particles are produced, i.e., mixing time, is short.

The mixing time is preferably not longer than 3 min,
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speed may al so involve concurrently m xing the fine

powder with the heated aqueous fluid at once. In this
waoosnstiahnce, tine period for charging both of P€TIEMIE@302782

preferably not |onger than 60 sec, nore preferably not

| onger than 30 sec, and nost preferably not |onger

than 10 sec. Al so, the aggboneratedvpartlcles can be

al so obtained continuously through concurrently

charging 15 both of themin continuity to allow for

] X I ed, Th [ periad required for
mo(';ﬂré;: %rté eearég%gponé?gte O}a??%crggaéhd hé“%b’(yn%?dgeV‘OSt

prwhiéeabdly ok og Lhewd e coexistci.s pred gralky nds $H8" ¢t ime
as possible, taking into account of the deconpositron

isofl 020 t HroBeg&TI9aF mddiltiye £ Wiea dheepalynErugel ansl the
.gptaineg continuously in the,poanerlzatlon step, the
fi

aggl one &re@%%r?ﬁ&oé%é aﬁjéfrﬁ%&‘él therdth 2ofifioRfousrys of
int@ sHBiRE 91t he dIi’!aBQte.Stgg a%e?ﬁﬁ‘jfﬁ{retd ti néeuggtrhgegtdmore,

in a preferred enbodi nen er the gener
whagyltdremat-etngat ipe is taggyl onry,ated padéeke P Wi tive
. _may be ascertained by a optical mcroscopy based on
1R g6t 1nhaih e aslwe arist f 1 widjmdiyvbeudle pampcless before

l.0 . regate while, Kkeeping their, shape, and the
s z;cﬁcg}:%gltgaf%%eey%aerneeEﬁglqdeﬁ%f%l%rﬁﬁ”fF‘BI particles to the
drgiisconidgwous Rae theles, i p absgpt fgn Af VWO o1 thearep
r?&%&%ssn@ 5SS 3p3006) 505582 8 B ?uyg{ﬁd. YGooh “ETEPY
radmyimg the aygylbrieriat édspart i ches canske hlie a PohyaEr ek to

while allowing themto coexist, the difference
bepRiiEenithd lsol i EEMERNEapBqWY Lol nt k1S Poljimer step.

o8 100 oL BN TR B s 1 oo
ofnoistdirer €ent erimp 8ke i g thgePRALYEL g9eh -1 B® st ion of
noi sture content rate of the aggl onerated particles

performancesoftheresultingwaterabsorbentresinmay
be caused such as increase in water extractables,
lowering of the absorption capacity under a load, and
the like of the water absorbent resin.

Exemplary means for accomplishing the mixing at
a high speed may involve charging the heated agueous
fluid into the fine powder at once while stirring. In
other words, when the agqueous fluid is gradually added
by a method of, for example, spraying or the like,
deterioration of the water absorbent resin may be
caused because the fine powder may form a great
aggregated block during the operation, or‘may be
kneaded. Time period for charging the heated agueous
fluid is preferably not longer than 60 sec, more
prefefably not longer than 30 sec, and most preferably

not longer than 10 sec. Also, as means for achieving

the mixing at a high speed, a process in which the fine

-
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is preferably as small as possible. Specifically, 10

ratio (A/B) of the solid content rate A (% of the
waowbossarat ed particles (agglonerated gel) to POEIR00G/392782

content rate B (% of the polynmer gel, in general, is

preferably not |less than 1/3 but not greater than 3,

nore preferably not less than 1/2 but not greater than

15 2, still nore preferably not |less than 2/ 3 but not

greater than 3/2, yet nore preferably not |ess than

4 .b_b r er .than_5.5/4.5 and particularly,
po&éﬁérgﬁlghﬁgﬁég.igt%a%%?igeé%ﬁ%n%gﬁﬁﬁﬁﬁ HGEd e
stdubsiagti aldytthe pape) cndhenbhe nathe o B)mgty. HE a1so
20 solid content rate A of the agglonerated particles
iliysthatesl i d Eonttdnt srdtres Baofcd hetpel yokmegebeirs c@Ut for

hof t he ﬁgovg,ran e, grying of both conponents which
CORdF 1 Ble dd'§ PPV 961% 1t e herarvyenestisi oneer than

el t.her oY ' ndc i, ed er eby
60pé6§gi'bfn)?(}12% cauﬁlgﬁé%tﬁf%gﬁ ggl%llg%rro G&h ogn&é:’neac’ and most
prprfeht 208 yi nngual iltgh ge Fhet hemm "1gol sk cont eph” gakensSion,

to the residue ielded by elimnating volatile
© X @HRplonBiNt B e APy e%@m aapomp Wasarn § riohet he xgel @tda noush i gh

bsor bent, ' I I I ted
50 84S mp Te L 38 el 3L BB RE oot hd Y OF b oF bentE e
polesn.wienetRe WR 2008/ Qé{%]éoaugqﬁﬁpzcgoaaé 3(2%@%2 4% this

the weight of the solid content as describ above i s
inpéferced tnims "wpmbbidt yfof sohbdguong emic's h Waid echeen is

ratio of the quantity of solid content per the wei ght
Pr&f b §& BOthdrn satekE hass rhere cr esorr s motefiemgtbly not

Lo X o et R b B it St e AvhTanet [8PSIRE than

10toetkthe propert et (2§ gobmet 8F NI d LN n be a1s0
gel ati nous wat er absorbent resin, “correspondi ng

obappmexd metoel tyi ho ol yalter e tihy edo hy: ustibé naaty nghtheying

both of them in continuity to allow for mixing at a high
speed. The time period required for drying the

agglomerated particles and the polymer gel while

allowing them to coexist is preferably as short as

possible, taking into account of the decomposition of
the essential additive. When the polymer gel is
obtained continuously in the polymerization step, the
agglomerated particles are mixed therein continuously
to subject to the drying step in a short time period
in a preferred embodiment.

Whether the generated agglomerated maiter is
agglomerated particles or not may be ascertained by a
optical microscopy based on the fact that a plurality
of individual particles flock to aggregate while
keeping their shape, and the fact that they are swollen

as multiple discontinuous particles in absorption of
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10 aforenentioned solid content (% from 100% Upon
drying while allow ng the agglonerated particles and
wo bwopgdiyhrer gel to coexist, ratio of the aggPOMEr2a06@92782
particles to the polyner gel (in other words,
recycling amount of the fine powder per the 15
guantity of solid content ,in the polyner gel obtained
in the polynerization stef)l is determ ned so that the
quantity of solid content of the aggl onerated
garti,c es (agglonerated gel), i.e., the quantity of
2 5ot CTontent of the fine powder before the
agglieh atyi, 0h: nBeGONEs 220 PsRberabl Y RRirgieatsdas &han the
40% by wei ght, and still” " nore, to be not greater than
po 35Uy wed ght whridte gr&hl ewintdrant 36% by aveigrhe xiwdt, the
_greater than 25% by wei ght, not reater than ?Q%'by th
diSiegtR D CRoL Gr eaeEr thans P89 hyCOoNiHht F& St ef &l r&F the
in_due order pe e quantd ty ' ol | ontent |
po#ﬁ@eprol yITer SE]IO.{ k@(ﬁt#%ﬁaﬁ y,cqg;rhgénl%omgrgt% m't(tr’i sb@ the
agBedHsshRld apalonfcazd t (bg beyarmk denkye Weieghteehn the
general, it is considered that the recycling anount
moaf thihee f i menpewder et et hef quanei tyo lomessl itk tomedt the

iin the pol ynmer gel obtained.in the_ 30 polynerizatian
moS Bt BT 0%y BN S < ROE RS S65G DI LS o 1es)
. P 27, actd cal,d £; Hhght ok ifically,
1spgg%%§t%%8aﬁélg9f i%%eﬁgr%ﬂé{él n%oién%%b&%si dgrptaeih(ide%nlgfa Y
rath® resyd) ng ranpuet s®f ithedhnermpowdert dbefng %t wdstthe

40% by wei ght, the anmount of the essential additive .
aggdern¢ hadegh et ag 152 3 ol a pe ledqurbas e & PE ) ito Jdty solid

small _with resp tq the entire water, absor t -
COPdS Tt b &S gﬁeP%dr %gp?ﬁié’meaﬁgggr%érajtrgdggpleral’ -8
' t.oget i h I : leBrl £1@dn 3,
BB, L00F) QR IO BOL U S s dinis

mofreCyod ¢ g ramuntnot fLkes § itlea polwd@r bitst Tfot greater than
approxi mately ten and several % by wei ght, the /a3rm nt

2, still more preferably not "less than 2 ut not
greater than 3/2, yet more preferably not -less than

4.5/5.5 but not greater than 5.5/4.5, and particularly

preferably 1 (i.e., the solid contents Dbeing

substantially the same). When the ratio (A/B) of the
solid content rate A of the agglomerated particles to
the solid content rate B of the polymer gel is out of
the above range, drying of both components which had
been mixed is liable to be heterogeneous. Thus, either
one may be overdried or undried, thereby possibly
causing'troublesjllproduction.and]problemsjlfquality.

| The term “solid content” refers to the residue
yielded by eliminating volatile components
(predominantly water) from the gelatinous water
absorbent resin (polymer gel or agglomerated gel), i.e.

resin component of the water absorbent resin. Herein,
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of the essential additive may be | ower than 0. 1% by

weight. In other words, this nethod for production in
wokioehsdine essential additive is added to the BOIER066/302782

fluid enabl.es the residual nononer to be reduced to

the 15 desired level with a very small anount of the

essential additive, in copparison wiith the cases in

which |lowering of the resrdual nonomer to the desired

| evel is intended through adding all the used

ial itives to.the _pol r gel. 20.ln this -
O oo B ocher Fort T naombaUher &t 6= SaibRd e ae 1o
refier peky ey gelquerdii ed Wi & Bl oW c heM th i 16 the
coexist. Preferably, it is desired to execute ryr ng

ratil ¢ hefsthce dwanhilchy a0 £l sadtid pantcofttper the weight

o299 oner at.ed farticles is brought into contact with at
25 '&asP e Pat P OGS t W& heFyneP SgeioenEt ef Aatinvelipcieding

vdE%tPE%f@Hﬁﬁoh@ﬁtéhfsd&%g?eg%ﬁ%ggu %jJQ%gﬁaaﬁontent

m xi ng the ‘aggl onerated p rcles"wth-t he
raget . (Fhe¢ . dyiag, myhdetexecutdiigt the slt€efk 1 Nearers

agglonerated particles being honmobgenously m xed with
Lot hé ol yiePPgalt 180 ol %)n the svatewnof imeluded in the

rated rticles bei WO 2006/,088115
geg%% gggblﬁa/ 3?55%2‘? 451‘%&‘?5{%%“% ni XEF 10t harc L gsanding
idd i ha I t her. S ' t.0
D R Y oot ot ba BRE HOLEe o P AE iy ene
afogrmmentdamed sufiidi entdyenacconpl irshas byowerel y

drying. in the state_of being 5 slightly m xed or
har dY§ORi x & Bkndes#tidbkd aBov®vingt hohte pard§tometyted

o . b " opeci fioally, i
D e eEE FoR T TS HeC DU UbrT Gl CPhGe ST Bhe 17 5 pi pB the
agoll difle 22 ey hig Heh L sconpegted ﬁg%%ﬂmafpggggtw§an§ther

carrying out drying, for exanple, IF 10 n disto
wogldsow thke wgylomer anedipar bifc] ehet of i aenvesgednt petrhethe
qugH¥3€§ é %gﬁgg ggd@&%gogxelﬁglpolymer gel obtained
in the polymerization step) is determined so that the
quantityofsolidcontentcﬁftheagglomeratedparticles
(agglomeratedgel),i.e.,thequantityofsolidcontent
of the fine powder before the agglomeration, becomes
preferably not greater than 40% by weight, and still
more, to be not greater than 35% by weight, not greater
than 30% by weight, not greater than 25% by weight, not
greater than 20% by weight, not greater than 15% by
weight is preferred in due order per the quantity of
solid content in the polymer gel. Additionaily, any
lower limit is permissible as long as it is beyond 0%
by we;ght. In general, it is considered that the
recycling amount of the fine powder per the quantity

of solid content in the polymer gel obtained in the

polymerization step of beyond 40% by weight is not
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belt, followed by executing drying together as they
stand. According to the prior arts in which a
wpessibdfizs e salt or the like is added to the ppCHE006/302782
gel 15 thereby reducing the residual nmononer, it is
i mportant to honogeneously distribute the additive
such as a persulfate salt 0T the like to the overal
pol ynmer gel. However, %lng into account of separate
oper ati on of nixing also becom ng necessary, it is
i ndi.cated.,that, 2 hani 0 u
ox 0 GAT  named eyt BeC d, or et P & Edpedn oY
ot heﬂa}é@hégslna;@%r&i@ﬂdetx%ﬁhb% get had fefc & Dduet bamunt
it is believed that the essential additive included
ofi nhichef aggl grevdeed bpamg cd s mreyt né0 neepsyaigptactthe

on |l owering of the 25 reS|duaI pononer th h b
amqindd %g@g@nmgw bR ot Tror et R SR ARding
OO{,P 5&&631&6{&%@“ @méilﬂgxt%%s SQE: to the
e |ng rying. a tter course, it iIs
enﬁﬁ)ﬂ@Wa{J@ém §§B|@Jﬁoéﬂthﬁm&meﬂ®lﬁhﬁnd‘d)efher drying the

aggl onerated particles with the poly 30 In the
agagg:lrmmaamb et t of tehe t@g@tﬁmmemm it?m%/méywr gel,

/ JP2006/ 302782 45 obt ed in the af nent i oned
wh %F Y3t ég jﬁq%%lii?éé’ i%osgaga%‘“é% PatHht 8A§'p‘1 'n%%tuwelght
whbQ  2005- 38123} ithe PRELING e £ heneof fehal nplRRSer is
amount of residual ~nononer. Therefore, upon
appioseihaatdlon ten chtdi aeng Sa tesiredvpaghitc] etBezemount
distribution followi ng the aforenentioned drylng st p b

Of(&ﬂﬁngsﬁﬁﬂﬁkﬁﬁe?%@ﬂ&ﬂ?@ e REorlEeRE diwp 0-15
t ed d th .
oSSR S5 S Lot e oy, gl 1.

wh@@“k%ﬂed%@§@ﬁtﬁgyné@@lg%@@gh%mﬁéﬁéa gel weserafieslous
I'n the pulverizing step has |ower anmount of residua

f lodrbreralcbapatéd e g hdubilneorpomder twi bgi mefdineed to the
powder)_directly generated by

desired’ level with a very small amount of the essential
additive, in comparison with the cases 4n which

lowering of the residual monomer to the desired level

is intended through adding all the used essential

additives to the polymer gel.

In this method for production, the agglomerated
particles and the polymer gel are dried while allowing
them to coexist. Preferably, it is desired to execute
drying in the state in which at least a part of the
agglomerated particles is brought into contact with at
least a part of the polymer gel. Alternatively, it is
preferred that the drying is executed through mixing
the agglomerated particles with the polymer gel. The
dryiné'may'be executed in the state of the agglomerated
particles being homogenously mixed with the polymer gel,

or in the state of the agglomerated particles being
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drying and pul verization of the pol ynmer gel.

Consequently, total anount of residual nononer of fine
wda 2opassiixl es having a particle size of, for eReH#2006/302782

smal l er than 300 mis reduced, therefore, difference

in residual nononer, for exanple, between the

particles having a parti%Me size of 300 to 850 m and

particles having a particle size of smaller than 300

mis 20 decreased, thereby being capabl e of obtaining

th . .ah i t_of i '
1 GRS Shar PP AP nled o RERE g BYALAOD g
In I[£sh8rl RESREY At oird ilrhe B anenenhé ened Fep gehudedi on,

in the water 25 absorbent resin particles of the
lopeeserg ¢fAvémd onepd dorael emablomert ¢a50% by swudifgheiently

2 GPBEAL KB G L0 L o0 by WA Th S Mhehiehet Rt ©F Peing

slfgﬁgrlggn Sk N J,L0808" gdn{i@;étﬂe Above s SLER MRS s ove,
use t ent

e wat er absor resin particle of 30 tﬁe

wiPphesenbdvestuilay 1 iytm fRY e tadydntagehvsnddeheuns sWate .
2006/ 088115 PCT/ JP2006/ 302782 46 of performances

Sp bedduisea bl vgr dat ¥ O BINSfBleboar ¥4 tihahh euRedgeneraged that

one thereby, having a higher wat.er .absorption speed.
£18H8 Aforethh EoReq othtel SHERTHaNY Fettntue SheE e an

[ j.ust 0 ul epsi S P Ei | S
R T R s e R A N R TR
ne@8deW@ ghird , tror e Jprewverahky gl ¢we@a80=g/ parhnicrdes to

to obtain the water absorbing agent of the present i
CORHEEIE ¢ ohNtA sbhej Piike agjfudi®eds B Pilnt| @be titfe 9pnveying

o BB L3R5 AR 3 P00, 2 AR 21 BLSLEL ALY ey
st WBigdht, Auddwesipref erablyn 88 pe 1H0%hyrwei gt @fhich a
total particles. Logarithm c standard deviation (ac)
pepbulfate salt or the like is added to the polymer gel
thereby reducing the residual monomer, it is important
to homogeneously distribute the additive such as a
persulfate salt or the like to the overall polymer gel.
However, taking into account of separate operation of
mixing also becoming necessary, it is indicated that
the mechanisms of reducing the residual monomer may be
distinct in this respect. 1In other words, according
to this method for production, it is believed that the
essential additive included in the agglomerated
particles may not necessarily act on lowering of the
residual monomer through_being‘mixed.homogenouély'with
the polymer gel in the form of agglomerated particles,
but it may exert some effect during drying. As a matter
of coﬁrse, it is anyhow permissible to homogeneously

mix the agglomerated particles with the polymer gel.
In the agglomerated gel of the fine powder
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particle size distribution may be 0.2.0 to 0.50, nore
15 preferably 0.20 to 0.45, and particularly
wee@bessady 0.20 to 0.40. The wat er absor bent PCE$I2006/302782
precursor obtained in the present invention as
descri bed above nmay be adjusted to have the
above-specified particle %%29 20 distribution, and
absorption capacity wthout” load for a physiol ogica
saline solution before the surface crosslinking my .
e.preferahly_n le 32:0 re. .pr -
S R e e R e G
JaltBéhtéé»‘é” ap by eprief exgphy 4bt 1 6nb0 Mg g. 250Beqiy abisgn, ofthe
he absorption capacity may be carried out through
pacontalot $i nghetre af or eatatiirondde s pol §meniiat ioh residual
condi ti ons and %¥gng condit#ins such .as the internal

MORPFEST i nkt RE andRHe B k&S o B hé Shatter™ otalhing

e [ regursor as

o RRUPENL Q£ BT GUA0T oL 80 Tyt RGN e

a £ PeHdR006/302 B2y 144 eress| (dkihad seaipeiiiierallowing
permtting crosslinking around the particle surface

thet hi ed steppntatesed ng 2golomarated f acketr eacht, the

t he wat er, absor bi agent f the present _invention
2 £0AR 0" bBOA o By ety o8 PRE HbE b pt FOF capreRyde
(rWLLhOUL cLeady (CRE; neent rifyge r f et eatiaR, £@pacickyn to the
pr feragly 95 to 50% and nore preferably 90 to 60%

aggfl dner ahsat ptd byeapacitteydwi h hobe phdadd CRE)L ipfsdrep has
~ the surface crosslinking. As the surface crosslinking
loggantamauay fodcer © 36 derdk I PRIIRYL ag el 3whe ehteak Forii ne

- bond wi.th | aroub i _
Do PRI THEE exaipes STITERE soltbog tarhed ShEEREed by

dr9eny thalqf ol @B asi£F i okondofepr et geabl yolymer gel.
dehydrative ester bond) with a functional group

Coheardozyl lgr pupptefl amquobycafboggliidual monomer of fine
particles having a particle size of, for example,

smaller than 300 um is reduced, therefore, difference

in residual monomer, for example, between the particles

having a particle size of 300 to 850 um and particles

having a particle size of smaller than 300 pm is

decreased, thereby being capable of obtaining the water
absorbing agent of the present invention having small
RMT.

Content of the water absorbent resin regenerated
in the aforementioned step included in the water
absorbent resin particles of the present invehtion is
preferably O to 50% by weight, more preferably 5 to 405
by weight, ‘and most preferably 10 to 30% by weight.
When the water absorbent resin regenerated in the above
step was used as the water absorbent resin particle of

the present invention, it may be advantageous in terms
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15 acid based water absorbent resin include surface

crosslinking agents having a hydroxyl group in the
woreioeosdies such as pol yhydric al cohol or am no BECT@IR006/302782

and surface crosslinking agents that generate a

hydr oxyl group by opening the ring such as 20

al kyl enecar bonat e, oxazoluﬁgnone, oxet ane and epoxy

compounds. Exanples of thi's surface crosslinking agent

irclude pol yhydri c al cohol conpounds such as ethyl ene

glyco et hyle [, Ar | ene 0
OftgFFéé%ﬁyﬁgﬁagalggb ,Mgglﬁg%ﬁéfé%éfb y%% %ﬁﬁé%péggﬁ%.than
un@leoh e rhitdpropaeedicdl e rdbREt MA v Ind- propanedhels water

2-nmet hyl -1, 3- propanedi ol , di propyl ene gl ycol,
ab2 o pk i pnmetthg Edl, 3- pent anedi ol ,

2,3,4-trinmethyl -1, 3-pent anedi ol ,. pol ypr | ene 30 .

gl ycoPre gl &ty smepdi yorecer i ﬁ”,atzgﬁut gﬁggl/?ﬁg&in& , Wstn

1: / wA=but [ Lo

o R Ao a1 L. B pent anaarol > 16 Revanot o PeotEted
pyliZ-syct sBevaneneblBanal o £412- eyictlobaxanedi rmehbanalf 0.40

1, 2-cycl ohexanedi ol , trinethyl ol propane,

t odp ePagd el meo r erp sefaior Rkivne - 59 &1 Yordpraopylehe,order
ners

t hyl - | bl ack I
topaHp BEMY hi Mol = edo- BPFEHIT LB, S $e85r b Folt MRgPresent

in?_%rrpiieb;. epoXy seoMpPounds; suchyas sl ayl epe ghycolde the
i glycrdyl ether, polyethylene glycol diglycidyl
paétihes 1 el yoeros opeloyd yei @yl iet her ,aOuditglytepokferably
polyglychdyl et her, polyglycerol _polyglycidyl ether,
90pricpyl 8¢ gbycale HIBIEyciBYF cetthes £ e 15dt yr Spy BRe 100% Dby

weg.lc%t%gh nglgif}ge!ngé)lsreg%%%abalnd.% .Xf:Coi (.jL%IO% b%plvyealnagﬂ% of total

enetli-am ne,

polF DYLETEL LA e Tk I enml g B o0 (o) o0
particle size distribution may be 0.20 to 0.50, more
preferably 0.20 to 0.45, and particularly preferably
0.20 to 0.40.

The water absorbent resin precursor obtained in
the present invention as described above may be
adjusted to have the above-specified particle size
distribution, and absorption capacity without load for
a physiological saline solution before the surface
crosslinking may be preferably not less than 32 g/g,
more preferably 35 to 70 g/g, still more preferably 40
to 65 g/é, and particularly preferably 45 to 60 g/g.
Regulation of the absorption capacity may be.carried
ou£ through controlling the aforementioned
polymerization conditions and drying conditions such
as tﬁe internal crosslinking agent and the like.

To the water absorbent resin precursor obtained

as described above is subjected to a surface
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pol yet hyl enei mi ne, pol yam depol yam ne, and i norganic
salts or organic salts (aziridiniumsalts and the
wo pdoe)pssither eof ; pol yi socyanat e conpounds suchPGEJIE2006/302782
4-tolylene diisocyanate and hexanet hyl ene
di i socyanate; 20 hal oepoxy conpounds such as
epi chl or ohydri n, epibrong ydrin and a-net hyl
epi chl orohydrin; pol yoxazoline conpounds such as
1, 2- et hyl enebi soxazol i ne; oxazol i di none conpounds
such .as, N-acyl oxazolidi npne and_2-.axazolj di.none, ;
Cr%ﬂsﬁglléh]él’&gr boh&fe Loltpoundd stich™ gc@l%g LBYE 1 ERking
ar&uéamﬂ%@lﬁﬁ%ﬂ%@ﬂé'#ﬁﬁ?&ﬁﬂ'@tﬁigumg&§ﬁ$:2*x@cording
4,5-di net hyl -1, 3-di oxol ane- 2- one,
to &dcHi ges hylfals 8-di exdlmaeet 2- bhes water absorbing agent
4- et hyl -1, 3-di oxol ane-2-one, 30 , ‘ .
of 4t hediosgReRky |-V SNdilgxel A& R onel YAd B8 0Bgheyer 1N
th%?%éi]s%zﬁop?géggglzga)‘%)a%ée"_gjj_lyo%éidﬂk?éﬁ'%e'l%éjcﬁ]e(CRC: centrifuge
refef1di oRt BYbalk Bt g oxangyZe B ANy 95 to 50%, and more
1, 3-di oxopane- 2-one; cyclic urea conpounds; oxetane
prefepainty 30cto 860 dxef anee 2bmwinyt bret ga®aGity without
3- et hyl - 3- hydr oxynet hyl oxet ane and . .
1oadet My < B- MR 9k §mithy | Xt ahes o1 YV Eteit “ hefal
conoungs, such, as ,lydr axidles, or, 1ch 9 i g8 n@f, ZiaNCsurface
cal ¢i'um ‘magnesium alum num iron, “zirconiumor the
crbike i Ard nihes e ke. ADBY thesef sunf ace esasst i nkineg with
10 agents, at |east one conpound sel ected fromthe
a gaobpxybnskeuimg oo pefemyuriec alddhost rédnpbangsamples

epox conpounds, polyan ne conpounds, and I
OftE@F%ﬁQIEgQ@t&ﬁfgﬁ y Hggaﬁgéﬁlyﬁgﬁg(ﬁﬁ %%aﬁg ester
boﬁ%”po(‘ﬁ‘ﬁgf%&%ﬁfg'ta‘%'r{fyd&@ft%xpé efgcakly, wbadsurfiacen a

crosslinki ng gent nmay be one or nore conpounds _
fubeltecsd ed 1f gerodpe (cgroupx gangirstumy of pobyphypdracboxylic
al cohols having 3 to 6 _ ,
acid based water absorbent resin include surface

crosslinking agents having a hydroxyl group in the

molecule such as polyhydric alcohol or amino alcohol;

and surface crosslinking agents that generate a

hydroxyl group by opening the ring - such as
alkylenecarbonate, oxazolidinone, oxetane and epoxy
compounds.

Examples of this surface crosslinking agent
include polyhydric alcohol compounds such as ethylene
glycol, diethylene glycol, triethylene glycol,
tetraethylene glycol, polyethylene glycol, pfopylene
glycol, 1,3-propanediol, l1-methyl-1,3-propanediol,
2-methyl-1,3-propanediol, dipropylene glycol,
2,2,4;trimethyl—1,3—pentanediol,
2,3,4-trimethyl-1,3-pentanediol, polypropylene
glycol, glycerin, polyglycerin, 2-butene-1,4-diol,
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carbon atons and including 2 to 3 hydroxyl groups in
one nol ecul e, epoxy conpounds having 6 to 12 carbon
w@t@essiad kyl ene carbonate having 3 to 5 car boPCHIRM08/302782

20 and oxet ane conpounds having 3 to 10 carbon atons.

One, or two or nore of these surface crosslinking

agents may be used takin% into consideration of the
reactivity. The surface ?osslinking step may be

carried out twice or nore in light of the effect of

the sane. . In_this 25_instance,,.t second a :
1'%{#Fgﬁqﬁf%?épsrn&’%ég%ﬁﬁ?ﬁg&Qnu us?h%?é@nggﬁfd101’
l,éu%%Q%ﬁ$ﬁ9§§h'm“ng agent as, bhatyénohRecdhbslethanol,
cycle, but they may be carried out using a different
1, Butfade oe paslddikinag hageol, As anilno2 akyohbd hetiaghe darl
be used as the surface 30 cragssljnking agen

tr g pEAGIAd REORAD Be ExEripIFRPE T h D 506 baapalamine,
PCT/ JP2006/ 302782 5 i to- rdbed pilock

PC”&&%§¥F”%%?H365H%Unt gfggﬁgﬁgg% é%eggggssgﬁﬁgfﬁggagentoc

Coﬁgyyﬂg%gyefm%@gﬁﬂggry@wmiﬁban(lOthEw%sﬂ%thritol,
wei ght but not higher than 10 parts by weight, and

D- parbiicid ar lgn8 peefrdrabby iwi EP e | 0ABPIURIE bEUF 2S
0.01 parts by_ weight and the upper |limt_ bei.ng 5

LIRS e Ot L 500 Yt B -Gt GRS IED afby 01

. absor.b resj rec er &l Q%HH& 1MYether,

(jl%gygléggéndiigﬂgﬁgthe%ﬁégéggggﬁpog%d %gd t he y eEnet

di&0pRinasion t heyeehl ydsedoll the dbhsur,face polyglycerol

~ crosslinking agent within this range_enables .

potygdsid hitivAge Hbrest t P e RHAG ThE Luf Paceiorl ¥hbdwdt efher,

o TR R e BRoUAL Y6 | hi- urf Gt Jar oSEFeki R Cagtnt CaF o

po?é%%ﬁk&o pParts, BY el ght s, hot  pref erdiedybecasgeaafine,
not only econom cal inefficiency, but also

di@ﬁ@@ﬁéﬂ@tﬁmﬁmmheqfInmessary(Hbﬁ$bhﬂ@hgp@@ﬁﬁrap@ﬁe,

formng an optinmal cross-linked structure_in an ,
teabg@ﬂﬁﬁéeaﬁm¢ntamine, pentaethylenehexamine,

polyethyleneimine, polyamidepolyamine, and inorganic

salts or organic salts (aziridinium salts and the like)

thereof;polyisocyanatecompounds:ﬂuﬂlas2,4—tolylene

diisocyanate and hexamethylene diisocyanate;
haloepoxy compounds such as epichlorohydrin,
epibromohydrin and oa-methyl epichlorohydrin;
polyoxazoline compounds such as

1,2-ethylenebisoxazoline; oxazolidinone compounds
such as N-acyl oxazolidinone and 2-oxazolidinone;
alkylene carbonate compounds sucﬁ as
1,3-dioxolane-2-one, 4-methyl-1,3-dioxolane-2-one,
4,5-dimethyl-1,3-dioxolane-2-one,
4,4—dimethyl—1,3—dioxolane—2—one,
4-ethyl-1,3-dioxolane-2-one,

4-hydroxymethyl-1,3-dioxolane-2-one,
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The using anmount of the surface crosslinking agent of

| ower than 0.001 parts by weight is not preferred 20
whewanss1its inproving effect of water-absor ptP@NIP2006/302782

properties such as the absorption capacity under a

load and the like is hardly achieved in upgrading the

sane. Wen the surface cr §s|inkingﬁis execut ed, upon

m xing of the water absorbént resin and the surface

25 crosslinking agent, water is preLerﬁbly gsgd asta 4

L unt of t € e yon part_

1'§§lﬁgtgxhat%§p?gf%¥%bl y not \A%i g eeg%/ﬁanlzg rﬁglr?§a6’f Z-one,
4, vt ghine t et -more- gL eferadly el over than 0.5 parts .4

by wei ght but not higher than 10 parts by wei ght per
llﬁ%ﬂﬁ@ﬂ%@%ﬂebﬁwﬁﬁghtQﬁcﬂﬁesmkb@(mmeMumﬁsthXGtane

wat er %Psorbent WO 2006/ 088115 PCT/JP2006/ 302782 51
COMETRRYA t holGdiF t mBY var)‘7X(feib%ﬁéi'nghoﬁl‘ﬁ“[(ﬁéth?é@hxetane,

- hohe si ' t d the like of the
> \;H/gétrﬁelrl9albs%lr%gﬁtﬂ%ﬁl%%&rﬁé@ﬁ%ggﬁ@ en the surface and
3 -ertdsg L i-kingdirs exee thed, o WpeRn &; M XpRA Piat by Mat 6fet 41

absorbent resin precursor and the surface

COgRISSN ki g Clgent, hwy dyerdphe i o or ganlier ises/entt maync,

d i nbi.nati on,as needed., Exanpl es of .the
Ca%%ﬁ%%hiﬂ%é%?ﬁ&ﬁ%ﬂS%F%ﬁﬁn%ﬂVcﬁﬁﬁﬁ'bé%ﬁ%ﬂnﬁqmt%¥sthe

1ixdesp dnal ude howes . al aahols sHeh &S yekhyl. J&feggﬁﬂking
et hyl al cohol, n-propyl alcohol, 1sopropy al cohol’,

agerdut yl a8l detrod t osebutonipatieehale Bed ttedUt ¥bm the group
al cohol ; ketones such as acetone; ethers such as

Co&%ﬁ%ﬁé@%uﬁ%%tP&%ﬁﬁﬁﬂ&ﬁéﬁ;%#W@é§ﬂsuﬁpm@0undsr epoxy
S T
o xergak cc SRbveitd SByndas Yk @Qié‘gr%%ﬁeyﬁg'ceﬁg}d&llgs are
size, noisture content and the Iike of the water

sualysdy bent Mesia predigsab L yhutt imay sher paekerahd ysnatnking
agent may be one or more compounds selected from the
group consisting of polyhydric alcohols having 3 to 6
carbon atoms and including 2 to 3 hydroxyl groups in
one molecule, epoxy compounds having 6 to 12 carbon
atoms, alkylene carbonate having 3 to 5 carbon atoms,
andoxetanecompoundshavinngx>10carbonatoms. One,
or two or more of these surface crosslinking agents may
be used taking into consideration of the reactivity.
The surface crosslinking step may be carried out twice
or more in light of the effect of the same. In this
instance, the second and the following stepé may be
carried out using the same surface crosslinking agent
as that in the first cycle, but they may be carried out
using'a different surface crosslinking agent.

As amino alcohol which can be used as the surface

crosslinking agent, ethanolamine may be exemplified in
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| ower than O part by weight but not higher than 20
parts 20 by weight, and nore preferably not | ower than
w@2angs11hy wei ght but not higher than 10 partBCD¥P2006/302782
wei ght per 100 parts by wei ght of the water absorbent
resin precursor powder. It is nost preferred that the
hydr ophi li ¢ organic solve% is not used (substantially
25 0 part by weight) for the purpose of reducing
source of inpurities which may possibly cause a bad
aa§TRlilon Yaen dBe swdace qragshifigag is executed, a
hethod i i whi Ch™af t er m xi ng water and/or the
hydnophhbi gmerganicr seleenir fhth the s1r{iacea nPGgent may
crosslinki ng agent beforehand, the aqueous solution is
be \ix 26667 @88 Y15 FCH IP2006h302 7820 082 prinked by wpigfithdgout
or ~addi n r opwi to the ter .absorbent, resin, -
nofy BOLOE LOH ef Or SR SnBWoyeRi: IRE et id FF WhPEH 2T 1Y
X i L s7 gQnduc i & o Ppeferrsg.
o Y e Y eyt dTou et ey ral P g e Bree by
we pgéfteraabd yt hiee upange i mQ.t1 Heoi 3605np aands Moyeweight per
referably the range of 0.1 to 200 min ternms_of mean |
1OSarﬁ>ﬁélté3 sioze. IR apparalEs WIESR T n AR KPHE S resin

wat er absorbent resj recur,sqr_ and the rface
OTEEHECT P AP RY Loy et O O VAl EY At Rydr B 1 29 on the
u s QHIBRInG Shve Rt Preferabhy ihast gbeat e Xxépg .forcee fOF the
honogenously and reliably mxing them Suitable
suexXanpt esrofs £ henkiixingagepgarat b iimctuile, remgge enables
cylindrical m xers, conical _double wall m xers, high
crgpfeddl BEAMT iYeRiSXETS, 219 WS hhBEd SHXERSS (GbbbRe Water

abrsn.o)g: réc'mt.sgre%\l’(!nrgné%cgrge kgg?gllreﬁ: t%’[é‘hk@ﬁ%%e& side. thereof.

puI ver!2|ng rs, r _ m Xers, alr OoOw m Xers,
ThbURUlIA gesmoipt chrt YRR etk g8ch %efSss 16Ok i AYOEY ent of

| edige m xers and the |ike. Wen the surface

begposs|ldkppgts exevatieht afsenot preferred because of
not only economical inefficiency, but also excessive
amount of necessary crosslinking agent upon forming an
optimal cross-linked structure in an absorbing agent.

The using amount of the surface crosslinking agent of
lower than 0.001 parts by weight is not .preferred
because its improving effect of water-absorption
properties such as the absorption capacity under a load
and the like is hardly achieved in upgrading the same.

When the surface crosslinking is executed, upon mixing
of the water absorbent resin and the surface
crosslinking agent, water is preferably uséd as a
soivent. Using amount of water may be beyond 0 part
by weight, preferably not higher than 20 parts by weight,
and more preferably not lower than 0.5 parts by weight
but not higher than 10 parts by weight per 100 parts

by weight of the solid content of the water absorbent
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20 m xi ng the water absorbent resin precursor and the
surface crosslinking agent, a heat treatnent is
WO eooblogs11s carried out to permt the crosslinki Pgr/arounid27s2
the surface of the water absorbent resin precursor,
thereby obtaining the water absorbent resin. Mre 25
specifically, for allow ng.the crosslinking agent to
be reacted around the sur &ce of the water absorbent
resin precursor, it is preferred to carry out the heat
treatne in_ light, of the r tivit e
Tegrogsl ?E&ihnogu%éenjﬁ IsrLlaﬁfJ! ?’8?“3@ %%bt%%ggﬁ ar Qb us 1 TP
paPEQAUCE i 9n And Rradiehi-w tyonTeeat AL tienpenatis eoWO the
2006/ 088115 PCT/ JP2006/ 302782 53 of the heat
wateeatakesd ricee pt efcersabh y portc i owerr £+ han 80C  but not
hi gher than 250C as the tenperature of, the materi.al
Al THERGR £ ey 6 4R HepERGITIG BRTHe bRpFapited, upon
. ¢t ossl i pki . t ' t f
m R R B R e od P Lo Ea e e e ey od ¢ P
subkgguid et f 95 stihim healy t reaimept amyh PperseH dbgct hatcganic
| onering of productivity may be caused, and in
soandint orey deongedous sembace et 08stBrikpRg c@nnobxpaples
achi eved,, thereby being l.iable to causg.deterioratian
o £ off B ISBAEORH b Fr Gpey EPES ok ST oaa: hdb o8’ B Lsea
in" &1 81 G i1 3w ags@0sghidid §8sa98Rkn A $Omethyl
the treatnent tenperature of higher than 250C i s not
alpief®r | ed t bgtausiec b he 1yat er pakegoy bertl a ek ,presopsorpy 1
may cause heat deterioration per se. 15 Apparatus
algoad ¥ ornchity h¢ b htHe Hemtbuted fgtohRdyahé kadihtyL
dryer. or heating_oven.,Suitable exanmples_.include
al&%&?lCongﬁ?ﬂﬂé%hé%fcpraﬁgfe?%%%%ﬁ@(anggﬁﬁﬁg neafh 2s
dibkanséer type, holaihheabsiranster tydedesdi eletdiiic as
heat type dryers or heating ovens. 20 Specifically,
N, belditypey Of oowedn stenri ngrtgpe, ssdrfexides such as

dimethylsulfoxide. Using amount of the hydrophilic
organic solvent may vary depending on type, particle

size, moisture content and the like of the water

absorbent resin precursor, but may be preferably not

lower than 0 part by weight but not higher than 20 parts
by weight, and more preferably not lower than 0 part
by weight but not higher than 10 parts by weight per
100 parts'by weight of the water absorbent resin
precursor powder. It is most preferred that the
hydrophilic organic solvent is not used (substantially
0 part by weight) for the purpose of reduciné source
of impurities which may possibly cause a bad smell.

When the surface crosslinking 1is executed, a
method in which after mixing water and/or the
hydrophilic organic solvent with the surface

crosslinking agent beforehand, the aqueous solution is
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type, rotary type, disk type, kneading type, fluidized

bed type, ' airflow type, infrared radiation type,
webk®@enssams beam t ype dryer or heating oven nay BET/JP2006/302782

exenplified. 25 Although fine powder may be generated

again due to danage caused in the process follow ng

the heat treatnent, it be renoved by further

provi ding a classificatrgﬁ step well before obtaining

the final  product and may be preferably subjected to

article 30 size enlarging,step (aggal o at' n
mlg @81ﬁ%r§(¥ﬁirﬁcﬁ26ﬁ%/§‘§%ﬂ7§ Sél gge"plr% orﬂeﬁeri{‘tl ondgter
abéb%%éﬁtr%@gﬁﬁabk@EﬁPSGEV%s|§E§$éﬁ@bmyﬂéﬁp96yed A

aggl omerates in particulate form together with the
me thoel fowséri ehichxhady keers mbé gilmed 1§ ramducted is more

classification step of the pul verized rtic
rhgFirethe FdalT iy (AT Y o GGTmEBE BRTWESH & i Ehin
i_ne ubJectedto parti [ e nl ar
pr?#@prii%ig{ ion "6 ¥ fie A t?of f% ?loﬁe gldwdéagfwg more
@%% abl et@%ﬁ éﬁeét@%“OtP thecamoynt iof t8enfd REE mean
er efore the heat treatnment nay be preferably

pammtlcgleaserzdo than 5% by wei ght, and nore preferably

not reater than 3% by weight. The proportion_of th
L]‘\g%xéfngl heaPPﬁéfaEBﬁderu%?%er ltrheprﬁjegtlntgr eal Water

W
abgfoyli%gn % %&%'pq;gc{J%esrﬁkg arpcﬁec.f}?érsetgr@%(@éj%erégrs@rig{]@lng

e par Si ze- rged particles is liable to
aghed overed, waded5 dhe absarpiplonldapacityamiy beolvent
al so declined. To the water absorbent resin obtained
prag aesblivbed s sbovel i xderestarge i@ra@de@ownously and
' sol uti on hat__i ncI S & +

rei&%ﬂ%i‘gg%%?%% u‘%@dumsﬁbl ‘?.-@grﬁ “Croly ste oy he mixing
B g L ??L2°Saf°fﬂ.’“%?§§%°l£ﬁ?£?%?ﬂzf§ {ingeat
doamuat wh 1nesindugk rapnonet glesedded stirring mixers,
V-shaped mixers, ribbon mixers, screw mixers, double
arm kneaders, pulverizing kneaders, rotary mixers,
airflow mixers, turbulizers, batch type ledige mixers,
continuous ledige mixers and the like.

When the surface crosslinking is executed, after
mixing the water absorbent resin precursor and the
surface crosslinking agent, a heat treatment is further
carried out to permit the crosslinking around the
surface of the water absorbent resin precursor, thereby
obtaining the water absorbent resin. More
specifically, for allowing the crosslinkingvagent to
be reacted around the surface of the water absorbent
resin precursor, it is preferred to carry out the heat
treatment in light of the <reactivity of the
crosslinking agent, simplicity of the apparatus for

production and productivity. Treatment temperature
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above for obtaining the water absorbing agent having
nmononer and havi ng snal
nononmer anPChJR20e5/302782

| ow anmount

wQo a006a881€5 of t he anmount of
25 ranges of particle size distribution,

of residual

resi dual

wi t hout usi ng

the technique for recovering through reducing the
the fine particles (Japanese

r esi dual

Patent Application No. 2 -38123).

mononer of -

The surface

crosslinking is characterized by 30 enabling
of a smal

%diti 0 WO .
S 15Eb LRt ¢0 war aghesus 0°cC

°£3Bb8) tsviia Pt

referential a

Fs5hbet 30258

busolik £ Om tPh L he PRE LI ol £y sur
In the aqueous solution can

l,Lubl e pol yner

crfgel iB8d % age

1ofMlf U R GRNtA O ng 1 edy
may

be not

| ower than 1 part b

ower tshéln

unt

cin

c n j j.cles
, RN SAPE R By vne
magganta laa pLastugcbnpomeay, vany deipiemidiabi ah agenemmloyed
an 5 inorganic salt or the like

ent

Igte et ef tMeWhi dkemRerature of
is. to be dissol ved

PECHar 5By ReFgHE e putmRoperiod
rehiughesdt fane 16hpark saly e ghne or faps eber all yi og%tlothat

y wei ght but not higher than 1

lopgrisn gyo fu gheu st L Vi trvome yploef erabd ydnos nidower atlan: 1 on

nofglffioRt, 5t 22
" thBadb Py Lwaight @%H‘P«% hicgher.fhan 5
per I00 parts by wel ght

af orenent i

is not preferred because excessive

oned | ower

t but not hL?E?

AGTufans?

of
[imt,

ai ni.n

r, than 10 garts by

bl GAAROF ok 2R&A eved,

LLs by

&%E%H of

t he water d%sorben% resin.
ab¥berp t henlp raopantt iof s wahele it Sal 0verd t haAdt Memaining of
, . 0.5 parts by weight,
thRofdgehodbs A% A§loMmEhag afrbts sdlgdonttimttreatment
i ncludes _a sul_fu

- t
teliREA" BBSGr bBrt PISTE

redu

gi.ng, agent with the

fray- IHe" off PP Eul 1S NbPEovieF & fister ed
beabRWd He¥opd e spReirdd At redl 1% patls %Jrr\/\ﬁ'ﬁgji“cause

ener gy

ng

hep$ ceguered iatadjruspéng steo. gi ve a  desired noisture

content as described |ater, '
Apparatus used for carrying out the heat treatment

t her eby

may be known dryer or heating oven. Sui

table examples

include e.g., conductive heat transfer type, radiation

heat transfer type,

dielectric

hot

heat type dr

air

yers

heat t

ransfer type,

or heating ovens.

Specifically, belt type, grooved stirring type, screw

type, rotary type, disk type, kneading type, fluidized

bed type,

airflow t

electron beam type

exemplified.

ype,

dryer

infrared ra

or

heating

diation type,

oven may be

Although fine powder may be generated adain due

to damage caused in the process following the heat

treatment,

it may be removed by further providing a

classification step well before obtaining the final

product and may be preferably subjected to particle

size

enlarging

step

(agglomeration
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| eadi ng to di seconomy. Also, it is not preferred in

l'ight of stable production because handling of the 25
woreoob8831% ol | owi ng m xi ng of the aqueous sol ut PCTIREAYS/302782

be difficult. Furthernore, when the anobunt is beyond

the upper limt, 15 parts by weight, unpleasant odor

may be devel oped during drghng at a high tenperature

for adjusting to give a desrred noisture content in a

30 short period of tine. Additiong;lyé6mhen m?te; |nt

006/ - / JP2006/ 3027 anpynt of not

nggég%ﬁmﬂ1$ﬁ2%ﬁﬁéﬁﬁlgg P J%PpaFF§QRFr ight i&° give

1 aadged, phhie Vel 66 3kserdenbmkasd e BBY n AW E€98L8 st e form)
rigidly, thereby necessitating pulverization after

togrsk hgr AMddor dihg ifd ndisosdeapurverizinegl Iséep, obtained
. s%%fac crossl.inked |ayer which had been already .
0 orved szld%s%ﬂwje&,t%ooirﬁ%,e Pﬂééﬁslrre%lzﬁﬁ_s@raﬁgibﬂles
Gapasi u 0 .. be 0SSl chi eve
bewbreovgy? g%%ﬁ%?ngf%?ﬁgggﬁgﬁﬂ?lco%gaﬁﬁﬁﬁﬁgcﬁéchdb%Fﬂgthe
fiagemtowdy hes phgkerablly trott h OWBE thas1@. 5 7z AELS PYging
wei ght but not higher than .10 parts by welghtf and
S LRt e Aot @P erdBl 91 rof 1§ Baea ot G t;jaetslbysogeumr abfter
t i gher than parts by weight per 1 parts by
th\%gihgﬁgtco;}cﬁg%aegwaet% g@sgﬁ%gnﬁ){'}%‘é?%. O\/ﬁeﬁhtehef%l.@iengxi%der
ot S M I Ring .r j |
beI&ower tﬁﬁ@fﬁeygggrteﬁgﬁitﬁg% dgleogg%%%a?,q%hﬁg ﬁa{:r?aster
thiay Swebghtie idelst 1, ednef mmietp)réedli%lbenbesdﬁ@‘@ter than

,hononer. may not be achieved. In contrast, the using '
3% AABUHE L BEYy ond T Hife PuspRe Cltilm 1 ,oﬂctkp_armszymm@mhz fine
il excessi ve, appunt, of dﬁitlon [ require .
o 6 = Ehoa TRe T RS URr ol nand iy Vb ohe 15
noPROSY 1 ¥e rakc@npBRicR, bY deteriprat] on,of Rhysical v 016
properties and may be uneconom Cal in terns of sts.
sipaeseniarged particles is liable to be lowered, and
the absorption capacity may be also declined.
To the water absorbent resin obtained as described

above, 1f necessary, is added by spraying an aqueous

solution that includes a sulfur-containing reducing

agent (fourth step). Particularly, this method can be
employed in the step of recovering fine particles
containing a large amount of residual monomer described
above for obtaining the water absorbing agent having
low amount of residual monomer and having small
variance of the amount of residual monomer among the
rangesof;wrticlesizedistribution,withoutuéingthe
teéhnique for recovering through reducing the residual
monomer of the fine particles (Japanese Patent
Application No. 2005-38123).

The surface crosslinking is characterized by

enabling selective and preferential addition of a small
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is preferred that the additive that includes the 25
sul fur-containing reduci ng agent accounts for not

wo owensginin 0 . 001% by wei ght but not hi gher PCEHIP25QH802782
by weight in - the aqueous solution. In the present
invention, a small anmount is sufficient because
sel ective and preferenti a% addition onto/into the 30
particle surface and the fine particles is perfected
WO 2006/ 088115 PCT/ JP2006/ 302782 57 w t hout

deteriqratin hysica erties. a . h
Sl ruP-cont a?%ﬁﬁé%}%%%?%;&&a%%nﬁg Fr% Lﬂéiéfg&g,{luém Surface
andUkfide, pRetassium sul fit eh£abgudBusuldd 1 et iAOBhUMbe

sulfite, sulfurous acid, sodium5 hydrogen sulfite,
in@btdssi um hgtedgenisgl f&gentameni pharhydrogeponent, an

sulfite, sodiumthiosulfate, potassi thiosulfate
anaifid IR tRilos @GR B, nBgnBSNG® £ bER Polyme?, an

. i.ne, t.ne dt. lLke. r or r

{nGHRRL RS A LI RO L1 8 B0 0 o DGRy o

wa@ed hydyegem sihéidelsald-scane pref agr eddudihigghtyenft is
the effect to reduce the residual nononer and cost.

t o Pree ddgueo Uy esbmaty bre niedt liowes udekaphe. 5 parts by weight

oo AL TG PSSR 00T S0 SELAL U P o
e ] F1oN 1 f i
rof ARG Thied Hielny Jih ecmiptetagie thon 22

pa ftametery &y gspray ngl IVMeanr ap redler sbig ofot heower than

sprayed droplet is preferably not smaller than 0.1 m
1 p20r bueynoe Ligdrgdrut meait 3009 e Takd amwrel graf Esably W et t -

pper lim isZOOmAItEuh y -pr.oblem.is not
an agtalzrctujrgﬁ ThiisBE Eveh® %ﬁgrﬁg?helocﬁgﬁl g]thaﬁéSQapr?eratn by
we PAhtd 6l &¢Sinzs of 1 §mRl 4 ernbbars Opd rMs idyWikli ot ber 100
common because selectable spray nozzle 1s [imted, and
parts by weight of the water absorbent resin. When the
amount of water is lower than the aforementioned lower
limit, 0.5 parts by weight, homogenous mixing of the

aqueous solution that includes a sulfur-containing

reducing agent with the water absorbent resin may be

difficult. Moreover, the amount beyond the upper limit,

15 parts by weight, is not preferred because excessive
energy for drying is required in adjusting to give a
desired moisture content as described later, thereby
leading to diseconomy. Also, it is not preferred in
light of stable production because handling of the
mixture following mixing of the aqueous solution may
be difficult. Furthermore, when the amount is beyond
the upper limit, 15 parts by weight, unpleasant odor
may bé developed during drying at a high temperature
for adjusting to give a desired moisture content in a

short period of time. Additionally, when water in an
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25 selection of the apparatus could necessitate very
expensi ve design of the apparatus. Furthernore, when

wo bwordssapd et has a nmean particle size of beyonPCBDER06G/302782
nunber of droplets per unit volune of the aqueous
sol ution may be decreased. Accordingly, probability 30
of encounter with the matﬁgbabsorbent resin to be
m xed WO 2006/ 088115 PCT/ 006/ 302782 58 may be
decreased to result in failure in achieving

am?glqlchenforlilfs)tmlxévpgr E(Ignfearr?f@k[ighul%\foeé]rt 59%1%“: ¢ hfﬁsg?g:gi%s by

reduce the "anpbunt resi at “mononer 18" ac

weYaH@ancesof aidige @mourth Of §eskduala i®pmRIn 8noaAg stite Smay
particles is generate, and failure in yielding desired

agpesigaiak nononet gilntdex, may beheseghted. Theedssagtating
ppar at us used faor addition of the _aqueous sol ution

puiﬁf@f@awms Brdat© ni &gt FOrce. TESQ@APLESIdf thi s this
rel . ot | cvliondti aal- i '
reggﬂJ@ %%gﬂégg%aéw g%%fﬁgﬁiﬁgkggﬂl ﬁéﬁal%%é§r%hlch

ni ca m xer's, speed stirri

hatll X4 6n Yishaped nsemsd rmhhoman derss; rogeldgw ahxershus,
doubl e arm kneaders, pulverizing kneaders, rotary

depiixee @, adisdrpwimxergpawt bul iZedsr watehrd ypay not be

| edi m xers, continuous |edige mxers and 15 the
poﬁﬁwéngnaé§H+ﬁ§€¥£e aqueous sol ution by spraying, the

aquegys 3Rt Ui on that;dincl udes g sl fwqeentaldbAgaining

reduci ng agenf may further include other additive such

reds @l ghekajda my agenthe appledid r ebiponent, larw®O than 0.05
antim crobial agent, a water sol uble folyner,

pairict ahive saht St it ilkkg Begc ity AUER - teoRtere L gt ,
onl Pl LT U, WIS BROBKTRY 2y TLERLE by watone
bulthan 0. 1094 %e Y Meh bt phute Q%yﬂiv@ﬁ%lﬁ he8r5Q®Ydarts by
wei ght of "t he 25 aqueous sol ution. the chel ati ng
wedgdnt , od ditedatianger absorbent resin. -When the using
amount of the sulfur-containing reducing agent is lower
than the aforementioned lower limit, 0.05 parts by
weight, desired effect to reduce the residual monomer
may not be achieved. In contrast, the using amount
beyond the upper limit, 10 parts by weight, will be
excessive amount of addition for required effect to
reduce the residual monomer, and may be possibly
accompanied by deterioration of physical properties
and may be uneconomical in terms of costs. Also, it
is preferred that the additive that includes the
sulfur-containing reducing agent accounts.for not
lower than 0.001% by weight but not higher than 50% by
weight in -the aqueous solution. In the present
inveﬁtion, a small amount 1s sufficient because

selective and preferential addition onto/into the

particle surface and the fine particles is perfected
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agent having high sequestering ability and chel ating

ability against Fe and Cu is preferred. Specific
we@2@apssass i ncl ude chel ati ng agents havi ng st abP€T/482006/302782

constant against Fe ion of not |ess than 10,

preferably 30 a chelating agent having a stability

constant of not WO 2006/02@115 PCT/ JP2006/ 302782 59

| ess than 20, nore preferably am nopol yval ant

carboxylic acids and salts thereof, and particularly

am noc rboxy c aci Its hereof
Wlﬁgﬁé% % %F%&ﬁg %%x %%%é %ﬁeé%ﬁc %xamﬂes 5
of thesg @@gwﬁf%%ecéﬁ@@@@iéo@ﬁé§nhﬁ@lﬂgﬁuc1ng agent
dlethylenetrlan1ne pent aaceti c acid,
intnuﬁmyb@uﬂ&mrmmmﬁ&ﬂmxa@nﬁasswnm sulfite, calcium
cycl ohexane-1, 2-di am ne tetraacetjc acid, / ,
sumﬁmoxﬁﬂmmétw chedfamiore (THRESGW Aciycifp sodium
hy §ERA SRS LE Rl <y ElIYR o BUNEL oY PPBOE A ELIARLEL!, Cafiich i un
ene L am ne t traproplona et1c acl
hy draldeh - Nscaf hexymet Byld iaspar tiici @siud,fate, potassium
N—aI enyl -N - carboxynethyl aspartic acid and al kal
thiretsall Saktes, al kahicpeieamt h nehalo sl £8.t anmonimagnesium

salts 15 or anmine salts therepf. The. s
th épﬂﬁie]nffa&?rrpﬁéi’&tf%fé%tr&|YSz*%ﬂn8r %h?t h ?Xke
a e r SO t
tw%ng§£ bh ﬁgﬁégélgﬁ?ie%%in?ggﬁttlcgggﬁgé These,
sutLﬁfllaiél)/é@Detsebhaﬁmy’t@rh@éaﬁ%&ilfila(él da120s are preferred

N- hydr oxyet hyl et hyl enedi am ne triacetic acid and a
insalitgttthep Eof har e Wb E tpried er¢ @8 Ccq i hedreisdifivasdi Agnomer
nmount  of 'the sane may be usually 0.00001 to 10 parts

SRThht, and preferably 0.0001 to 1 part by weight ~
per 9 paryt @Mu\ée' ghd o Pfittikg, Wat eh a@bsorent wiRSd N. the
e afore nti oned plant conponent may be bl ended

suuﬁdﬁecbmﬁﬁuﬂﬁdbtDeﬁ&qmm@sdgemE|@Hn beefapbbliynedd by
001
supplying in a droplet state to the water absorbent

One or

resin and mixed therein. It is more preferred to be

mixed while being controlled to give minute droplet

diameter by spraying. Mean particle size of the

sprayed droplet is preferably not smaller than 0.1 um
but not larger than 300 um, and more preferably, the
upper limit is 200 pm. Although any problem is not
particularly caused even though the droplet has a mean
particle size of smaller than 0.1 pm, it will not be
common because selectable spray nozzle is limited, and
selection of the apparatus could necessitafe very
expensive design of the apparatus. Furthermore, when
the droplet has a mean particle size of beyond 300 pm,
numbef of droplets per unit volume of the aqueous

solution may be decreased. Accordingly, probability

of encounter with the water absorbent resin to be mixed
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to 5 parts by weight, and nore preferably 0.002 to 3
parts by wei ght per 100 parts by wei ght of the water
w@ab®enksms resin, for the purpose of exerting PEEIER006/302782

deodori zi ng performance. The plant conponent which WO
2006/ 088115 PCT/ JP2006/ 302782 60 can be used in the
present invention nmay be ferably -at | east one
compound sel ected from pol'yphenol, f lavone and their
anal ogues and caffeine, and nore preferably at |east

e e Ot PR gul nEE = oAl | SN S Nl cougiteving

hottey &h ebenentioned .antine ceghirad , agesh tBou the effect
particularly limted, but may be any known

toameidi ceobhal aayennthad e andaml baehomicat ast beitieved,
and exanpl es thereof inpcluyde antim crobial agents -10

Vot el | D Por TBARD B JEARDIS HITO36706, SRS the

palidlfs] 8BSOLDER L £3L0 F @ hich; L0 AQUPGUSe1 §OIY Ik 3 red
that includes a sulfur-containing reducing agent was

readdeda ils isubpretredi hdex tieat entroetudryédg by

heati ng, thereby obtaining a water absorbing agent 15
in theestat 8i6fJ aggPenier hte ($Ffch Seep)addifieghe fofthe

t he aggl oneration str th, .the heat treatnent.my be

= o P2 Gt B O RaP Tieh b Ave Reon G S phra 58" f¥rce.

Ex3Rgel Ekedoy diyidi ng ithen yei g%tpal@%u%fteirngmcw e.g.,
yi el ded t hrough heating at "180C for 3 hrs by the

cydeirght i2@ befbxke tdhe dpoyiingg 1l ofionddl ¢ owerl It henhx &%y high

- weight but not higher than 15% by weight. Lower limt

spefed et 1 At Umel £ohifent 2 BE SpRéfaabl yr 29PRR mixers,

scﬁe: gt {r%%pedrspart%ilgﬁ!oaré y 8%%? erg le%c%?rg% by%giiv%h_lizing

_ e uppér Timt may be preferably 13% _
knee §dt s, and Par i gikardy, 25rpnederabky 2% byryeilghters,

For the heating, a heat nedium of airflow such as hot
badiah rayp bel eslddy e Thiex heat, tcanpel atuges (hedtl gediiners and
the like.

In adding the agueous solution by spraying, the
agqueous solution that includes a sulfur-containing
reducing agent may further include other additive such
as a chelating agent, a plant component, an
antimicrobial agent, a water soluble polymer, an
inorganic salt or the like described later. Content
of the additive in this instance may be freely selected
as needed, but may account for not lower than 0.001%
by weight but not higher than 50% by weight of the
aqueous solution. As the chelating agent, a chelating
agent having high sequestering ability and chelating
ability against Fe and Cu is preferred. Specific
examples include chelating agents having stability
constant against Fe ion of not less than 10, preferably

a chelating agent having a stability constant of not
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tenperature or material tenperature) may be preferably
not | ower than 40C but not higher than 120C, and nore
w@opnes1es abl y, the lower limt being 50C and PCEIRZOMEI02782
WD 2006/ 088115 PCT/ JP2006/ 302782 61 limt being 100C
The heating time may be preferably not shorter than 1
mn but not |onger than 2 s. Suitable exanpl es of
conmbi nation of the heat tehperature and the heating
time include: at 60C for 5 0.1 to 1.5 hours, at 100C
for 0.1 to 1 hour, and the _|i n the.conditi
le|SsS ouF%gfnthiztsb ’ranénzo,]g?he %ﬁggﬁ%ﬁy\pgo I%I\?lvl?le Jétflgspalirleant
cadbippishardi §smamersgdrotthéakld Mg whthiphthisularly
range is not preferred because state of the surface
p reff @ heblgsudinimp wareoapsdbchiagid® agent #ayte $drereof
wet that strong adhesiveness is %rovi ded, .tgl.ereb&'
hapdyeg vP ng Tdif T BuFRy” P A¥Handl T AYPas powdgFtihc examples
ofCONt s 1 ofgffafén%oo high, fguperat ure-apd t0qnciude
long " tinme peri not falling wthin this range is not
dienef el ead thecanseof di seconopgnicrad € gy cof energy, asid,
15 wel | as possible |owering of absorption capacity .
t ritlertdughentee ek oo hkieng react i bepracedded resul timcid,

fromthe surfagce crosslinking agent slightly remained_.
CY&H] ef‘ﬁél%i e?“&%s%?%ﬂ?g agent%‘iﬁi&iaﬁ%%%&fc the  2ctd
w-3Queoys Ay ien apdoReati iRy 20 the; gaekied out acigq,
ZLIt er |y% tkE% sar@pagparalt us,l or in di#ferenlt act
e tapa¢ At ydssc o Thei beaty @ vy rbei earini ed out a asidthec acid,
while stirring or while standing still (substantially,
ethithoueddtdmiNag), as | 68F EAPERP1eRAFE At Gre and acid,
_nmoi.sture ,content can regul at ed 25 fall within :
N %reget Sad é)&<¥%ﬁgzl_,y]§oweyer, %%Rasr]?%rcefer ably 2619
N-GAlF& 89104 WAkl stapdingy stiddpbotpel Miti CUshAg 4 Dkali
all ow formati on of |0ose bYock. %’he heati ng nay be
metarY isedl o8t alkerl overd ayitigmete Wwateek t absampertium salts

or amine salts thereof. The salt may be either

completely neutralized or partially neutralized, or a

mixture thereof 1s also permitted. Among them,
diethylenetriamine pentaacetic - acid,
triethylenetetraamine hexaacetic ‘ acid,

N-hydroxyethylethylenediamine triacetic acid and a
salt thereof are most preferred. In addition, using
amount of the same may be usually 0.00001 to 10 parts
by weight, and preferably 0.0001 to 1 part by weight
per 100 parts by weight of the water absorbent resin.

Theaforementionedplantcomponentnmykx?blended
in&juarangeof'otoilOpartsknzweight,preferably0.00l
to 5 parts by weight, and more preferably 0.002 to 3
parts.by weight per 100 parts by weight of the water
absorbent resin, for the purpose of exerting the

deodorizing performance. The plant component which
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resin to which the aqueous sol ution was added to have
30 a thickness of approxinmately 1 to 100 cm Lower

WO 20060883 2006/ 088115 PCT/ JP2006/ 302782 62 of PC€TI#&P2006/302782
t hi ckness may be preferably 5 cm and particularly
preferably 10 cm while the upper limt may be
preferably 80 cm and partbcularly preferably 70 cm
Thus cured water absorbin&lagent may be further 5
subjected to. pulverization, or classification as

needed to, give the water absorbing. age cordj
cafHE e pecahe | TNt P oS Srhe LOrii beLcPraad Rt tpab Ly
atdefinedoas ERRRANLRA &I c@XCd §d NEmWeb L 3 k¥ 10f flikerone

surface of the water absorbing agent particles to give

andOtpevderanaltdtaiaf oredentd Dhed neatandeatmentp segprably
In the present invention, (A -a plant conmponent, :(B) .
atalpAShardit FRFRICRANT o‘?eﬁﬁc&egﬁnf&oé%iﬁ, nEG" tefnic
L nor gani ¢_fine hel (i pchydi ( oo} ht ;
ac%@dr a?%}jf%%is e_)pggéri%%él ﬁkeggrrellyliqtggf u%llﬁjer %% %as aaCld'
Mo22dU a8l GANSt hifkedmeht asletli e t Ontilter 6beladt | 8gent is

agent, plant conponent and antinicrobial agent
notes e hedcuierel nabdvenl Pedor ditigty, maar i e fanot i dsown

b [, [ . th .ab bi_n .of .
2R T oFeBUmL I TRERET 87" 208 (R Ing AotnE Lor Thoese LAY Y/
anho é@aﬁ%e%a £ QLRI o £ ad%ht:!l\{ﬁfe By, VakY% HePBRAIING ent s

obj ect unction to e i nparted, however, the
diamoung edayiif al Fow tdk amiphies , r amged ol ogertet ARG 16596 .10

parts by weight, preferably 0.001 to 5 parts by

wei ghte” atmt sti [Ab worbeprlef 880IY P9 07DO2Nt & B parakecus

wei ght__based on the additign. apount f .aQne ;
solfiinotia tor 100 PANES b RAIGRLE oF WHet ddiars Feducing
2 gBRSONPeRt JHeRId. 1 A NsAPRE At e d! R& &OUPE 2@Imd Q¥RH k¥l ing
0.001 parts by weight rray not result in sufficient
byehkectiagd ftirectéby oo theiaddid ionedtyri apegcoebdinghidgent
in the state of agglomerate (fifth step). In light of
the agglomeration strength, the heat treatment may be

carried out such that moisture content, which is

specified by dividing the weight loss after drying

yielded through heating at 180°C for 3 hrs by the weight
before the drying, of not lower than 1% by weight but
not higher than 15% by weight. ©Lower limit of the
moisture content may be preferably 2% by weight, and
partiqularlypreferably2.5%knzweight,while'theupper
limit may be preferably 13% by weight, and particularly
preferably 12% by weight. |

| For the heating, a heat medium of airflow such as
hot air may be used. The heat temperature (heat medium
tempefature<M:materialtemperature)maylxepreferably
not lower than 40°C but not higher than 120°C, and more

preferably, the lower limit being 50°C and the upper
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30 the amount of not |ower than 10 parts by wei ght nmay

not WO 2006/ 088115 PCT/ JP2006/ 302782 63 result in
wappsogsliate effect in view of the addition aPOLM20065302782

may | ead to deterioration of the absorption

performance. (A) Plant Conponent 5 In the water

absor bi ng agent accordi ng .0 the present invention

can be bl ended a plant conponent in the

af orementi oned anount in order to allow deodori zi ng

erformnce Jhe exerted, anpl es_of the .plant
1185 HaThg 20D R Ce R oReAT I her PR TR G e feraply
no@f o epeRtd Oned phant GorposeRt sndacl LEBgR Y. thEaebl ilrs .
j aponica (canellia), Eurya japonica and Ternstroen a
Sujdednl ea aavdatipd ¢ § ke o t vestebnstplant s, obryzZehe heat
sativa (rice), banboo grass, banboo plant, Zea

te(“@(ﬁ’rnf} unighestdahd et Re T F ka9 ﬁ%ﬁcé&%hbﬁﬁntsqt a@% C for
ol £6, PLagL, A5.1 1 ubioRous ) At £, a0 e, Ky e

orf o he plant conponent use e "present
llk@VGntW@énﬂﬁMebeomj’@ﬁbn obtaumned ff tamst ke mpj@ntthe case

(essential oil) , the plant itself, plant residue and
ofektaact Pon tr@gpam@td#r@héndpl‘%mp @u@?@l‘édtdén%yperlod not

faﬁroducts In production, steps,in 20, pl antﬁgrocegsbrégcause

r}dllfé?r)yqjamlagflooi_c{hblsocléégg l?ncﬂfyf e |

s tB4e rg% QE%t%QQEQE% Uﬂ“ﬂﬁ@ rE%%T%Qng(@a%@£YXB%%Eblng
netal salt In the water absorbing agent according to

agkhet m2by preesentveitheéntti et rangbadbleendedna spoliyey plrentided
metal salt, particularly a polyvalent netal salt_ of
th@r%feké)Yglath@1é’clifélg|qﬁlfﬁé%]d?%n@hth%%éllé\ﬁ)@rﬁPP&’rder In

co&ez{/ag% Iniéhbomesrefcgfw%cpgrﬁ?r Hapg ?QQuroé a.lrhd too long

n nol sture a sorpt
tll%l yyalentgreh gk sabt 10fn g0 wnterganith agl dréf\ﬁt;%h &y not

be used and m xi ng nmethod are
preferred because of diseconomy in terms of energy, as
well as possible lowering of absorption capacity
through the crosslinking reaction proceeded resulting
from the surface crosslinking agent slightly remained
on/in the water absorbing agent.

Addition of the aqueous solution and heating may
be carried out either in the same apparatus, or in
different apparatuses. The heating may be carried out
either while stirring or while standing still
(substantially without stirring), as 1long as the
temperature and moisture content can be regulated to
fall within the predetermined range, howevef, it is
preferably carried out while standing still to permit
curing to allow formation of loose block. The heating
may be carried out after overlaying the water absorbent
resin to which the aqueous solution was added to have

a thickness of approximately 1 to 100 cm. Lower limit

-~
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WD 2006/ 088115 PCT/ JP2006/ 302782 64 illustratively

shown in, for exanple, International Application No.
weQn6A8K43 JP1355, disclosing netal salts, ot hBCT/aem/302782

al kali netal salts, of a fatty acid, a petroleum

acid, a high mol ecul ar acid or the I|ke 5 as a

pol yval ent netal salt of %ﬁforganlc acid having 7 or

nore carbon atons in the ecul e, which may be used

in the present invention. Illustrative exanples of

the ,organic acid constltutl the l.ent t al
ofg ecthe thie O]?lagﬁl c dbfd ||%)c ud® Iegﬁegil E&lyn or ©¢m, and
patartay_r@@egrhq/fektew@ﬁasgysqcm @8, CH DL E %@i@,uggfeyﬂ ICimit

acid, octynoic acid, decanoic acid, Tauric aci
mawyhsnpceﬁmmablgmaﬁtcm aeind] @hmﬂlemldﬁﬂyiﬁt%@éﬁably

aci d; trol eum aci ds such as_benzoic acid, ristic
7058, ﬂ%ﬁﬁn%%ﬁ@da&%¥e%éﬁh%ﬁéh&%&rﬁgﬁﬁ& may be further

suggwgwa%ﬂ PR o g MO PEL Bl 8 as

acid, and p ysu

neHoMwRYer o @ﬁg—@ltﬁl@cweszeﬁ&i&b@gr@ﬁa@b@k_ﬁ;)élntgr%lao\&ﬂomha to
the nolecule are preferred, and fatty acids such

theaﬁrrcﬁ%eeeu dnvertyldr. acTde g@tx;urmgcdaemklldedaramQ:ve is
Iaurlc acid, 20 ristic acjd, 3aln1t|c ac

de ﬁ& A &P OPSIAT 0 aditF ShBeHF Ry §&QP%ﬁéltY ‘of the
su?f@r@@%‘ﬁt@gecﬂétt%r %ﬂ)s@&% JTFF% a%?gﬁng ?Jf alf?l CII'ES to give

organic acid may be nore prefe y acid
pohawimgian tirsat filcat @de haric n @dt e a BOkeUH emeh@r step.
exanpl e, caproic acid, octylic acid, 25 decanoic acid,

| auri® ’%Pdprrﬂﬁ?@ﬁ:l dnate Wt ipalmi tht 2apildrndsnpament,

(R30o MESK PLELST 3Bl 1 LU Sl ey e o o
1ngggaﬁ}3i @Cluffn@andp%%t D@‘l'e‘?sgt a(rlné'mﬁéltﬂ'g@t e ?Poygomg%rsdlte

nmpl e, auri c acl nyristic acl palmticC

hydradtedr oz iaci d. o WOL2R06/ DB8 115 PT¢ JPRRAG 802788 cd as a
minor constituent, in addition to the chelating agent,
plant component and antimicrobial agent described
hereinabove. Accordingly, various functions can be
also imparted to the water absorbing agent of the
present invention.

Using amount of these (A) to (D) and (E) other
additives may vary depending on object and function to
be imparted, however, the amount may fall within the
range of generally 0 to 10 parts by weight, preferably
0.001 to 5 parts by weight, and still more preferably
0.002 to 3 parts by weight based on the additioﬁ amount
of one compound, per 100 parts by weight of the water
absorbent resin. 1In general, the amount of lower than
0.00liparts by weight may not result in sufficient
effect and function to be additionally imparted, while

the amount of not lower than 10 parts by weight may not
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65 (C) Inorganic fine particle In the water absorbing

agent according to the present invention can be
whb@ndesiid norganic fine particles, particul arPgT/IiR0er302782

i nsol ubl e inorganic fine 5 particles for preventing

bl ocking in noisture absorption. Specific exanples of

the inorganic particles m@%ch may be used in the

present invention include'e. g. , netal oxides such

as silicon dioxide and titaniumoxide, silicic acid

L 4icate) . pat.ur 10.zeqlite and synthetic .,
T e R PR B et o aM okfed S Fhe 1Adaition
amAmNg, t bemMasi i dboybde r 89da%iild i Srathd apsorption
(silicate) are nore preferred, and silicon di oxi de
Pegifdo skingd - aci d (silicate) having a mean particle
si ze ,qf 3%?01 to, 200 M as neasured by 15 Coulter .
count(g’r) f8& ar¥BENS hore preferred. (D) Conposite
hydr at,e [ t . ahsar bi accordin
ahed RXi 4, 4 8.t he, watey; 2 %#%g%d§¥€5a§%%%itg the

to the present Invention can’b te

P rieykeat ed n vexi te oimnal didli g BilRG @8E Si bilGaft Of oZig¥n @AE in

al um num 20 for allow ng excellent flowability after
theppdiafr e asd pe loanerirowdbi kinde oft paidee wad e ed diez ing

bsorbent . resin or,_ the water absorbing agent

pe\a%ﬁgs%% ggcermi%sotu &) 89 1i’ﬁalt AR ?ﬁerogl loengelant

comttelhenly deodophizlng fuBGhihigcbe gxgided. 29, FON ¢y
exanpl e, the water absorbing agent according to the

a fpresyean tilmrendi mha olit aiomgrb by ntthe iafor esent i gnedcamellia
nmet hod far production as one exanpl e has the anount of

jaﬂ%ﬂhﬁﬁl(ﬁﬁ%ﬁéﬁﬁﬂﬁerﬁpﬁﬁﬁk@aﬁgmﬁ¢@a@h@QTanstroemia
3 2 rEhaE ot dphg ) UL Bl N RPOhi By Ok o oUEY Ahartiva
(r'R2006p88HAS FeHP2006m32d881 86, zea mays (corn),
wheat and the like in poaceous plants, and coffee plant
in rubiaceous plants, and the like. Form of the plant

component used in the present invention may be extract

obtained from the plant (essential oil), the plant

itself, plant residue and extraction residue of the

plant yielded as by products in production steps in
plant-processing industry and food-processing
industry, and the like, but not particularly limited
thereto.

(B) Polyvalent metal salt

In the water absorbing agent according to the
present invention can be blended a polyvaleﬁt metal
salt, particularly a polyvalent metal salt of an
organicacid:nltheaforementionedamountforimproving
powder flow performances, and for preventing blocking

in moisture absorption. The polyvalent metal salt of

an organic acid which may be used and mixing method are
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0 but not higher than 500 ppm The anount of residua
mononer is preferably not |ower than O but not higher
W0 ban/ 080 ppm nore preferably not | ower than BChiR200mi02782
hi gher than 300 ppm nore preferably not |lower than O
5 but not higher than 250 ppm nore preferably not
| ower than O but not hig%%r‘than 200 ppm stil
preferably not |ower than 0 but not higher than 150
Dpnlhand parLicuIarIy preferably not [ower than 0 but
.. hat__hi r_+tha p t iyn, CO f;
11 P Re hohonde 1 5580 PP pafyrts Dheun Roserpag onal
apphavest soacryld .c e doandl prra st thesedfoscanrt erietal
of unreacted acrylic acid and/or a salt thereof is
sahbts hicghtee rt hamn 500k ppi m@enlt helarroumt of Feasitqualcid,
nmononer of the  water absorbing agent of .the present .

2 PRVEMRTBRM @Cfsdbeﬁoﬁ’dl%omﬁ&rﬁg%g&rsr?eﬂdn&fp peRe Like,
aseg1§% Qgﬁ%héﬂﬁgE@'K%aﬁ%m%kuéﬁagﬂbQEQQHé%ﬁduﬁ%ving
as an absorbing article such as a diaper followed by
7 svwehldng. cEwdder aorey s t aki nthe i NbA caoecbant wifich may be

possibility of contact with the user's skin, problens
used danitthed Yo S pEctts Immyehd iPBe | Addiwelrajgive examples

dditionally, this amount is not preferred als
Ofﬁtggu%:g%%éci ﬁ‘ﬂju%n%%nﬁﬁcyltblégé te eo%o?%géf?gegft fhetat
sa Mprker th%U%rtggaﬁ%ta%ﬁQﬂ RAMIEH J A JTRN RS Ur bRObSialrfched
of the absorbing article. For exanple, the water

faahsor kidgdageptucaccarsli ngap2» to theipresenttyivent iaonid,
obt ai ned by the aforenentioned nethod for production

Oc‘aﬂéﬂm%?e)@aﬂﬁfﬁe ﬁ@s‘?%ﬂré‘ﬁ dual & mohdHert § ngél Ry ristic
ter : t : i.ng. f | ' :
ac&%éat graq[erwaEX6 3?63_‘31%% oW NY; cora{Ty%ﬁy’ L&Y bgjfg%rqp 8 %1d;

I'S préfera not l'ess tha

pebilo Notimgeat 85 tham 02366130 AW ed gr ablni s 89l acid,
| ess than 0 but not greater than 0.20, WO 2006/ 088115

naBEHRPR6064 303782nafh s olilc nece dor eher abhphithiokgegcetic
than O but not greater _
acid; high molecular acids such as poly (meth)acrylic
acid, and polysulfonic acid. However, organic acids
having a carboxyl group within‘ the molecule are
preferred, and fatty acids such as caproic acid,
octylicacid,octynoicacid,decanoicacid,lauricacid
myristic acid, palmitic acid, oleic acid, stearic acid,
beef fatty acid and hydrogenated castor oil are more
preferredf The organic acid may be more preferably a
fatty acid not having an unsaturated bond in the
molecule, for example, caproic acid, octylic acid,
decanoic acid, lauric acid, myristic acid, éalmitic
acid and stearic acid. Most preferably, the organic
acid may be a long chain fatty acid having 12 or more
carboh atoms in the molecule and not having an

unsaturated bond, for example, lauric acid, myristic

acid, palmitic acid or stearic acid.
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than 0.15, and particularly preferably, not |ess than

O but not greater than 0.10. RM =1 RML-RM2 | /RVA (
wa2goehssanerei n, RML represents the anount of reGi/aRea06/302782

nmononer of. the water absorbing agent having a

particle size of smaller than 300 manong the

particles constituting the.water absorbing agent; RWM

represents the amount of residual nononer of the

wat er absorbi ng agent having 10 a particle size of 300

to 83@,m ggg%gggcggr%% %%r‘é:?@itei tuting the water

absorbi'ng. agent; a represents the anount of
resi duwal tenonet eaf &4beowdd £hg ab§enki ngcageis e, tne
RVAis 0, RM shall be 0. The residual nononer I ndex
POt enf neyrbentiretean nbd byl subjestt |hzgotrt@eaJr:1\§ter fine
orbing agent .to . sieve classification using ; '
bag aﬁagredsg’sipg‘v%glﬁé\;i%ﬁfyrﬁégﬁe&péﬁi%l‘épié 6 BEY2 ighd ine
padf0iaLeand &dyf aypy SELERI NG JgoamRunt ofy regidral .
mononer of particles having a particle size of
absymat perd drhan 308p e ighide of e2@ 38T &kCl @t hawh BY dnorganic
particle size of 300 to 850 m respectively; ar]d .
PadbsEiedt iyl £8r BhenPeoge dr 1 thet heerdne dhudretion

. resi dua no f, the ter absorbing ,agent as |
ln&?tsﬁecgrgﬁ lr?]équeg%éril:. &dC&osleS | RUE % Jac%f) dioxhfle and
tirest dual o rarRNErs i ndex bgyand (@& 380; ES L0} s%ﬁcl‘?raeé rdedran
because it is suggested that there exists the
zegdriaaceodl tshenbimeuntc ozaebi degl raranes, amnbc, clay,

article size distribution of the water '
fgﬁeﬁth,e ahtkehus AR Paifde®i sHe bapondisfxide

' - IS n the basis of the
Y e ads Aoa phiird &% 5P Je U Bt ALt B Bi=ERed, and
sivdtesnabserbi ag agants YDi2006/ 988115 Eﬂ/i%DaZQQg,/ 3%/B2g a
68 resulting fromparticle segregation, when this

mewat g7a rahisordi ng zagent 0s WEEdton 2200 apsoRY Neasured by

Co%Tﬂgéebounter method are still more preferred.

ber n egltﬁgfa

(D) Composite hydrated oxide

In the water absorbing agent according to the
present invention can be blended a composite hydrated
oxide including zinc and silicon or zinc and aluminum
for allowing excellent flowability after moisture
absorption (flowability of powder after the water
absorbent resin or the water absorbing agent absorbed
moisture) to exhibit, and further allowing excellent
deodorizing function to be exerted.

For example, the water absorbing agent aécording
to the present invention obtained by the aforementioned
method for production as one example has the amount of
residﬁal monomer determined by quantitative
determination with HPLC (high performance ligquid

chromatography) described later being not lower than
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It is preferred that the water absorbing agent of the

present invention has an absorption capacity 5 .
waowrdkoss113 oad (CRC) for a physiol ogi cal sal i nePGDIROG@E02782

as neasured with the nmethod described later is not

less than 30 g/g. Wen the absorption capacity

without load is less than_30 g/g, hirgh absorption

property may not be exhibrted when it is used in an

absorbing article 10 such as a diaper. In contrast,

. e Rl T oy 60
0 b BpEn R PpR% dd g Th | Piin SBRORRH RSt Aual
mpieduet iien pndreasisly GBE Maywbe Wien Po ebgrabl v Mot gher

| ess than 31 g/ g but not greater than 55 g/g, and
Chyar t4 €01 Py e efepalsi e nab 135 assl dhar 31 ghgobbtit not

.nat _greater n 50 g/g. \Wen equl ation of the .
h%é&%?pg% c%@chBWMW$ﬂ6ﬁtHﬁﬁéereéij %PttHQWﬁﬁngan 0
[ t t p nt_ . iLaventi LS 4 Nt ende
e narefees than 30 Bro T ot Rabret Shatid yEE Tover
theonddcbed troo @it hdighaet thess £ban 2 30s@/i0i i Npreferably

anticipation of |owering of water absorbing capacity
nodt LR¥SWat &M absdr bentc restn begbes atidiar o 5 f pplve,  and

o L el TP A Re 1 B P Lodis tinah O Bhel i b i ghes
thalisor penpphesi irgeassy Hked; gn ctdqﬁpgﬁesl‘lt%f@feth%u%onomer

obtained in the third step, in an anmunt _
usest rigs poinei pg ltyone e zedded naqeecusibelditddvel b d Sicrylic
preferr that the _water absorbent resin of the

acﬁjﬁes&ﬂfﬁﬂ§en?i ofidhds &N bIBEpt | 6P apati t 9 fundereacted
ac%a&?%{:pégiq aﬁ?g/%@a a(A&El% galke%a ﬂ%?ﬁgaﬁc?%zhglg geljgailzhan

i ne sol I on as neasdur

5 0de sish bedwWR R0060881d EnRCY FP20Q6/ 302782 0 BImkat &1 +ne
is not less than 20 g/g. Wen this absorption

wagggackbps anbdéna kiggntoadfi SHesptdann20 ghyehtgbn is
' t be exhibited when it is
begfgaso %td(??agprrrl?pk?arlctiysgg{lnr%ay be emitted after absorbing

human urea in practical use as an absorbing article such

as a diaper followed by swelling. Furthermore, taking

into account of possibility of contact with the user’s

skin, problems in sanitary aspects may be also involved.
Additionally, this amount is not preferred also because
bad influence may be exerted on health of the worker
due to scattered powder in manufacturing site of the
absorbing article.

For example, the water absorbing agent according
to the present invention obtained by the aforementioned
method for production as one example has a residual
monomerindex:(RMI)determinedkurthefollowingformula
(1) béing not greater than 0.30. RMI is preferably,
not less than 0 but not greater than 0.26, more

preferably, not less than 0 but not greater than 0.20,
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in an absorbing article such as a diaper. In contrast,

5 the upper Iimt is not limted, but approximtely 35
w@r@oeiossibel i eved to be enough in Iight of diffPCuin2god3v27s2

production and costs. The absorption capacity under a
hi gh | oad may be nore preferably not |ess than 21 g/g,
and particularly preferably not |less-than 22 g/g. 10
When regul ati on of the abéﬁrption capacity under a
hi gh | oad (AAP 4.8 kPa) of the water absorbi ng agent

of the present_invention s, intended t not le
stihgnm ggﬁ’eflee@%lpig/i &no%h]oﬁfa %&%&Jngugt%écd%%& a??gianter
endfit . hass 40ano20 0f gunh,any| gipald cap0ky | SE i NG <6l than
wat er 15 a sorglng capacity of the water absorbent
0 kesi mdef greaaddi tiloanol .the. aqueous sol uti on t hat

i ncludes a sul fur-containing reduiing agent in the
f ourRMI stepg, RMi-RMz | /Rdiaat er abséofrbent resin

crossli d on the surf t aj L4t
whe pierd! it ﬁ%pgﬁ%ﬁ%ﬁﬁt@ﬁgogﬁﬁﬁﬁépggd?ﬁgﬁﬁﬁg efﬂ%nomer
o f addedy,aquesusy selr 1 .95. a dke wateviakser biang: agant safze of
the present invention regulated to have the
smabseyptiBAnCcEHBE by wiridwgt theadoaot imtebesonhat3dcing
g/ g and the absorption ca acitM under_ _a high | oad

f
thAokAas ERAPBOIGID BFERN hatlnst EBHRT alivel yie Arount

' of.sn_yggriid af oﬁgﬁ%r}tgtoh; cHherefor e, 51h 8o Aden 638§ 0ft USBring
rticle I

i'n~an "absorbing a , particularly 1n an absorbing
a BLbLICl &1e0nstiéubed 3 o hebhe y@t gh aabsegbitng: agertticles
and a hydrophilic fiber as the main conponent, it is
cosgittiabh§ imged thet he'atbesr bphg QFPiLEI% FIRBRFINg 2R RMa

hi gh content of the wat absor hi ng_agen car.
r e PaETE 988 fl@ﬂ‘ﬁcﬁ%?”éﬁ\ggf)%fw d%ﬁc e eorf%'reg:t i%ofﬁ)t\%%e frater
t.al . wei th e bsiay bhng eghand bhke 0.
ab%&ﬂ?%bﬁ?lgggﬁﬁéér.gvﬂ@%hﬁg%iEg%agéefu?ﬂe core

CONCERtI atd ®sidmya be preafenahbl y 30dex 100&utsyin weingtit, be
more preferably 40 to 90% by weight, and nost

determined by: subjecting the water absorbing agent to
sieve classification using JIS standard sieves having

mesh opening size of 850 pm and 300 pum, and a tray;

determining the amount of residual monomer of particles

having a particle size of smaller than 300 pm, and of
particles having a particle size of 300 to 850 pm,
respectively; and substituting for them together with
the value of the residual monomer of the water absorbing
agent as determined described above in the formula (1).
This residual monomer index beyond 0.30 is not
preferredbecausejj:issuggestedthatthereexiststhe
variance of the amount of residual monomer among ranges
of particle size distribution of the water absorbing
agent; and thus, variance of the amount of residual
monomer is caused on the basis of the difference in

particlesizedistributrn1ofthewaterabsorbingagent
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5 preferably 50. to 80% by weight. In the water
absorbing agent of the present invention, when

WO e@alsslidn of the absorption capacity w thourCT/oRdod/392782
be not less than 30 g/g and the absorption capacity
under a high load to be not less 10 than 20 g/g is
specified as an arbitrary ﬁgtion,.as an alternative
parameter, total absorption capacity (TAC) for a
physi ol ogi cal saline solution which is calculated by

s ' . [ it i t hout . | oad
T o B Y b S s Sgetex
abasdpadnef dg8nkPai & SHARG a%ﬁ%@«?%@%o%fbil(q% f%@%le.

described later in the follow ng formula _
pr ef établyPrstf ¢ sssa Hrdra 65t gbgwather tob ab rabisogpihent of

capaci t y be nore preferably not |ess than 67 glg,
1j5%8%ﬁﬁ%?§3|aHﬂF%PgFéFhNRF%otaPes§b@mﬁPV@C@¥gcﬂmﬁ§lty

: ' ' f than 65.9/9 i .
e E a8 e b R oY st SR Brupoify mgut Lo

a snok azen r edhw bittred hdiene t holds desRer i Be@N 13089FD BOhot 1ess -
article such as a diaper. Although the upper limt is
thagt 30 §i/'t%ed, Whppr briemabelornod ogf gasa beéltiewdd toubeload

. .enq in_li 5 of difficulty in production and
lschset%g*lfJ ) n(%)gz?c%lﬁ%@bs %P%Q%i%ométy may not
bel &UIESBALST ADSRER! i 00 %D%@éé{ Wt %%tab's%arq?i%g)a'rticle
and SAAP (Single-layer AAP) represents ~single-Fayer
suatis erptd ahi gppaci t yinndentad 98d ohel.bp3@ KRan{8/ 8} not

VO 2006/ 088115 PCT/JP2006/ 302782 71 When regylatlon
Ligl G 3@ ¢ St aBsdi PX e teapucittd) 9(TAG)S obetlieevatierto be

o BRI LI0 SRR o B BLESAIL ) AMILI 00 LE SIS,
CRCORGYC e tdr at b abl 104 b1 €55 dihans 5 6§h%./n9 3Ng/g but not
antici pation of |owering of water absorhbing

greater than 55 g/g, and particularly preferably not
less than 32 g/g but not greater than 50 g/g. When
regulation of the absorption capacity without load
(CRC) of the water absorbing agent of the present
invention is intended to be not less than 30 g/g,
regulation should be conducted to attain not less than
30 g/g in anticipation of lowering of water absorbing
capacity of the water absorbent resin before addition
of the agueous solution that includes a
sulfu;—containing reducing agent in the fourth step,
i.e., the water absorbent resin crosslinked on the
surface thus obtained in the third step, in ah amount
cofresponding to the added aqueous solution.

It is preferred that the water absorbent resin of
the piesent invention has an absorption capacity under
a high load of 4.8 kPa (AAP 4.8 kPa) for a physiological

saline solution as measured with the method described
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capacity of the water absorbent resin before addition
of the aqueous solution that includes a
W@ 00b0881¢HNt ai ni ng reduci ng agent in the fourtPCHEIEP06/302782
i.e., the water absorbent resin crosslinked on the 10
surface thereof obtained in the third step, in an
anount corresponding to t%g‘added aqueous sol ution.
The wat er absorbi ng agent the present invention
having the total absorption capacity for a

i oL.ogj cal I lution, of n Tess . than 65 g/g .
la%%yof?én ng %?gﬁegﬁé go 6ii%ﬁg6ap§@??? afFﬁBu?bﬁéﬁagtlon
caiplac LORPMI SO W Wi Jhe1aff epgntianede water, 8bgorpi ng; oy

agent regulated to have the absorption capacity
abgttout on padrof rhgtmhgssotthir 88hg/yi eed then it is used
. _absorption capacity under a high |l oad of not I|ess.
10 RN 96§ g7 %nﬁh%ﬂfgﬂo?%e 98Chsesi i Alémfar ably Fewtrast,
or, cent [ : re tioned core
th%oﬁiﬁ??a?ﬁﬂ?%sg%ir1%h%qﬁﬁéggbiﬁygr?Paaf%ﬁmately 35

g/ pr éfseireedi bocalss desi ¢8du@bsoR pLightcapacii¥ rofcdPey in
absorbing article can be achieved with | ess anount o?

Prege Glal en a#sdr Brmd igenThe25 1 motrlpitsi o nstancec itlye under

cor oncentration may be preferably 10 to 70% by
2 KT InESAoRE HRe ot P 56 T8F 21800 BY CnkRgit £ A Fbst/ 9

anBl ¢f£F ablyn B0 1 9 %@??Er 'ﬂytn&ﬁmgﬁ%%fﬁﬁgﬁfzz g/g.

absor bi ng agent "regul ated to” have e absorption
capdthey wietchold thicad cof et hes® #HenomBe 392648 @Rthder
t he_absorption capacity under a high | oad WO

a bpgb/ dgd 5 PEF $PH00e] 302782t T Wi tast abessrbhary 20yent

£ Qe t he wat er ahsorhi ng agent, . ulated tq have
t he t%?%lseaetsolrnp O ‘capact t %?nﬁl@to{ %Igoe&e fitein 165 g/ghan
20 Mgy doe Mayer Absenhbidith ageNts: thah dRet gt hed ra}ﬁain not
par anet er either separately or concurrently. 5 e
leppesédrninlegt/y froumdttikatp & he canouft 1ofve ¥ esydua water
nononer of the water absorbing agent varies
absorbing capacity of the water absorbent resin before
addition of the agqueous solution that includes a
sulfur-containing reducing agent in the fourth step,
i.e., the water absorbent resin crosslinked on the
surface thereof obtained in the third step, in an amount
corresponding to the added agqueous solution.

The water absorbing agent of the present invention
regulated to have the absorption capacity without load
ofruﬂ:lessthanlﬂ)g/gandiﬂuaabsorptioncapacityunder
a high load of not 1less than 20 g/g often has
comparatively superior gel strength. Therefore, in
the case of use in an absorbing article, particularly
in an absorbing article constituted with the water
absorbing agent and a hydrophilic fiber as the main

component, it is suitably used in the absorbing article

having a high content of the water absorbing agent (core
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anong the ranges of particle size distribution, which

had not been known conventionally, and according to
wevpassisdn of the anount of residual nononer PCT/ER066/302782

10 range of particle size distribution, it was found

that the anmount of residual nononer varies greatly on

the particle size of 300751'and t hat the anmount of

residual rnononer further 'Varies greatly on the

particle size of approximately 150 rn. Therefore, for

"reqguyl atjng _the 15 residual . mer jindex_qf :
Co%?@géﬁa#ﬁggwﬂgﬁft%P?%ﬁlw%ﬁ%@?nog'%ggtWS%%ér$gﬁagPlng
agéht! Snumeald Al A Qp BE NI i p&entraln partsclesshaee, the

distribution, i.e., weight ratio of particles having
comepardhckatstzeiom 308yt b85@mfecaiatyi dGksthavli Bfgsa by

particle size of _smaller than 300 20 m and the amount
we pg hiti ndi pHEEL PALES havilng 40 phPt Pl % P¥i Y8181 snaffey mOSt
ré@gqﬁﬁ;? 9@§.w@8n8%H§hb al yes.gre out of the specific
P range de cr“%ed bel ow, "regu ation of the residua

monanger dmdexy fay rheadiddrpetihly Myeoverc fwhenet hpresent
wat er absorbing agent included 25 in thin disposable
inwubsdribbng whteirclesgsliet asndpapehs akwp el thave paprcity

. preferred in recent years, has top. larg particle
WlEP?él,tf O%Qarﬁ:)?e%?\he‘hoa Ig?ﬁeq’ nGRGet ?fo &jﬁic‘—’]%% the
i Ng; anPardd ' eyond (850 gmyare dachuyeed,
ab?ﬁék§%5§ge%%§#%F§F§é;g?8%ﬁg mate? absor bi ng 30 agent ©ee
thARY 2i0r Ij At st Bp ewdafl e dsaskiam aaridicraeasepWdon, as an
2006/ 088115 PCT/ JP2006/ 302782 73 unpl easant ness
albrperd ehvedrby amet agar Eot Thakesor®tieRcHppeity (TAC)

absorbin gent i cluﬂyn t 00, | ar.ge nunber . of
£o PR (LY BLHAA hG°0 PAroH B o1 ELd St I T bt ©4 T8 1B Eed
byprs%fk%f,?@uf‘@fng_b%rp' BY ArLhelast Sohurdhgpmarey thehout

particle size distribution and 'the mass nedi an
lopar tcR® sirze 206 iagibé el agbsordd sig rageine i cdpselity under

correlate wth the value of surface area of the
a load of 1.9 kPa (SAAP) as measured by the method
described later in the following formula (2) is
preferably not less than 65 g/g. The total absorption
capacity may be more preferably not less than 67 g/g,
and particularly preferably not less than 70 g/g. This
total absorption capacity of less than 65 g/g is not
preferred because high absorption property may not be
exhibited when it is used in an absorbing article such
as a diaper. Although the upper limit is not limited,
approximately 100 g/g is believed to be enough in light
of difficulty in production and costs.

TAC (g/g) = CRC + SAAP (2)

wherein, CRC represents absorption capacity without

load (g/g), and SAAP (Single-layer AAP) represents

single-layer absorption capacity under a load of 1.9

AkPa (g/g) .
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wat er absorbi ng agent. The surface area of. the water
absor bi ng agent corresponds to contact area between

W b@e/g81MEmt er absor bi ng agent and the aqueous PCTjIR2006/302782
such as body fluid, and exerts great influences on
wat er absorbi ng behavior and the absorption ability
as described above of the_water absorbi ng agent. Wen
the nunber of the fine p? fticles are too | arge, ge
bl ocki ng 15 can be caused to possibly reduce the

adat Toh. “poukt BELCE) o ChEL B At SR o6E Wb R RGPS TEY

ity Bteri-Gration o
(TRRYI r gRNEeRL MY a R i NgLeasedi ndueabe sealder ki@ Opresent
dust in production of the absorbing article. In
ingentirash, ierirtbendenrbetocofbeoarse Z0epartibhes $8 g/g,
too large, absorption abi] ?% of the absorbin

reaﬂlt%ac%%aﬁhw%dlaeeaom Polfr 6¢ ad Broot Less than
653099 Al ol SREAG, £RYRR0 dI (6GLAASE, O N MU T 2680 rbing

er abso ng agent. 9 Aécor ingly,
ca@@rttlr@y @E Uﬂﬁe pes t el e ZebedT dissinbutd fohref athie tion
wat er absorbing agent is also inportant in |ight of
ofregutlati on afuelerabsorsgtiwhicabi | i tadf thén@tedes a

bsor bi ng a t, d al | i ght f
S ol PG L P ePS el ot B DR Sﬁ%%ergﬁﬁo Srep,

i.kn copgideratian gf, e, 30 af prenent Leneds1inked on the
C|rcunstances t he wat er absor bi ng MD 2006/088115
suB@HdQ&Q%{c%af?&%tﬂna@emh phethaipresandpi nverdn egmount
is strictly controlled to fall within the fall ow ng
cogaupep O wmat & atb@@r Bidthe dgertu P UEhe PFBESR™ -
|nve ion_.is controlled ta nclu not h L
\Aﬁ’ﬁh‘t’atf shoer BihaRe élge avtld%gheappraer %cltteﬁglve%Elon
ha%fl t lapger than, 850 puightheieire-ypher @Psorbbry a
agent, and to have the content of the particles of
ph@ﬁﬂébbgﬂﬁﬁu 450 imdes agundtohi gliendthale 5% bypan 65 g/g
i ght, preferably

often has higher absorption capacity without load in
comparison with the aforementioned water absorbing

agent regulated to have the absorption capacity without

load of not less than 30 g/g and the absorption capacity

under a high load of not less than 20 g/g. Therefore,
use in a comparably low core concentration than the
aforementioned <core <concentration wused in the
absorbing' article 1is preferred because desired
absorption capacity of the absorbing article can be
achieved with less amount of the water absorbing agent.
In this instance, the core concentrationv may be
preferably 10 to 70% by weight, more preferably 20 to
60% by weight, and most preferably 30 to 50% by weight.

When the water absorbing agent regulated to have
the absorption capacity without load of not less than

30 g/g and the absorption capacity under a high load
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not hi gher than 2% by wei ght, and nore preferably not

10 higher than 1% by wei ght. Weight ratio of the
w@2006i0841€3 having a particle size of 300 to 8BOI/R20a5/302782

the particles having a particle size of smaller than

300 gmmay be not less than 5/ 95 but not greater than

95/5, nore preferably not %ess t han 20/ 80 but not

greater 15 than80/20, and L¢i11 nore preferably not

| ess than 30/70 but not greater than 70/30. Mbreover,

it JiS ferred controll.ed such that the .
Of‘ptgr%ﬁclscjlegésg ﬁ%\??lngé(g %Zf’gt’i glnecpsﬁ}}% %F%ﬁdi %ﬁ'ﬁPerﬁ*“f‘Piaﬁgent
relhl] gkt o metve arger thham 609s Bancoynt | ggs

t han 90@626)b -neight, further %ot |é§§Htﬁ§§ﬁ§§§§gyg% not
lewes gitan £l 9 pamd g b ard yt rat abessrb hay 98%byswehghtmeet

of. the entire water absorbing agent. The water

Eh G BPRGSGERE 1S EBRGT of PRA T3 Pdve OB ARES tedeak 1y .
partivgbe .Si 0) re ge. of
pr efié?gb@f%%g(r% éfap%ﬁntgﬁorgyﬁﬁgpe?gﬁty %g‘(? tJ"eHRt of

remidundlpardn subar lof prekeral ¥r380 0rB90 PMg8RE varies
controlled to have proportion of the particles of

aner] |tdhet hah JI59 g beinigl 0leos8%dyd weicghitbution, which

ref er abl 0,.to 3% by weight,, and nore preferably O
haf%o rég/o£ bg’%%? ghto "% gﬁ’d“b%ggil&ﬂ%?‘ﬂy'pr%?l@r FF§oodiqng to

' coil?daibjiy’%%’ﬁingmf + A VR ROQHAOS 1§e§%&$§?&1§/n\?\£}§é§zon75each

, mass nedian particle size o r
raalysordd mgp agentl afd ey eadglsanet atitdron n { hewbuEtd St epPnat
and fifth step may be increased by 5 to 30% over the
thgpsmeBicar paf eFéidial z@ogfoAE Wetet e absordehi yr esi nthe
is preferred that | ower

5.hefore the a ration.. |
PaRit L o® barcant 0P Mseart thias (H15t AHbeamdy OBerPRLdual
aeh part b edlh 9 [ er ] dm t here
“oARhOAI LML Y B ARSI AP 0L o

approduchaar lof 16@ presenthieneentien) eSrakegulating the
residual monomer index of the present invention to fall

within a particular range, it is important to strictly

control particle size distribution, i.e., weight ratio

.of particles having a particle size of 300 to 850 nm

to particles having a particle size of smaller than 300
um, and the amount of fine particles having a particle
size of smaller than 150 um. When such values are out
of the specific range described below, regulation of
the residual monomer index may be difficult.
Moreover, when the water absorbing agent included
in thin disposable absorbing articles such as diapers,
which have been preferred in recent years, has too large
particle size, for example, when a large number of
particles having a particle size of beyond 850 pum are

included, the coarse particles of the water absorbing

agent may lrritate the wearer’s skin, and increase
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10 aggl ormeration step, the water absorbing agent is

characterized by having a snmall. content of fine
weansisdies, for exanple, those having a parti CPET/si20e5/302782

of smaller than 150 mdespite of the mass nedian

particle size being so small. 15 Logarithmc standard

deviation (6~) of this par7]f3i cle size distribution of

the water absorbing agent 'F's controlled to be not

| ess than 0.20 but not greater than 0.50. It is nore

oo SRR SL LmUPRS LU, TR BE ELE A o,
td@pﬁét@ﬁﬂéwyoibiﬁ@3§@%né9§§bﬂgdiﬁgeﬂ%geiagge number

absor bi ng agent of the present invention may
ofcemtant eplatrs ibel @ast hbesind karl D 46 ghmit hwii endt ze is not

reater than 0.90 g/m,. It is nore preferred that the
pll% Frfeicin' © 5f at?qégﬁﬁllﬁl%eﬁﬁttl)/’v‘l@%ontrol I Ield to bebO.

50 2 ile t upper, Limt is_contorolled to, be

0. SOﬁugﬁ?r%iﬂsee’V\a?gF %Eas%i—f%f:nq]ge ageht rlé?%fégluﬂnh%g and
thanmais's egid s npolb veri 2Bd $hapeo £04 wd XE G BRIIAY ¥nk0Gent

hydrophilic fiber such as pulp. The irregular 30

clmAkYi ged rehlapber efidits tihe thmt uef opubverized ambhebf the

2006/ 088115 PCT/ JP2006/ 302782 76 preferably the
waplﬁ%/é???@& ?9e?gierf1%quegg§ Pf §RE[ zaalfﬁféno%&he water

i h f j rt i i ze _distributiaon.

A G g R I

wattheer sabborrhasgd awpdati be Conpeneriuspeel fi eguby thech as
met hod for measurenment described | ater being

boﬁlryef érldbt §-0 889, XAt SNy Beprief drabl ye@ des 2. @nppnater

2GR g BT DRt Cgar ericti 415 17 RFBEAT 108 pARDICY s
debW¥id eat abb&le Mhehd e SalfH5 sBased, Yol gLLke  when the
numbercﬁfthefineparticlesaretoolarge,gelblocking
can be caused to possibly reduce the absorption ability
of the absorbing article. 1In addition, possibility of

deterioration of working environment may be increased

due to scattering of dust in production of the absorbing

article. In contrast, when the number of coarse
particles 1is too large, absorption ability of the
absorbing article may be reduced due to lowered water
absorption speed caused by decrease of the surface area
of the water absorbing agent.

Accordingly, control of the particle size
distribution of the water absorbing agentyis also
important in light of regulation of the absorption
ability of the water absorbing agent, and also in light
of finish of the absorbing article and working
environment. Therefore, in consideration of the

aforementioned circumstances, the water absorbing
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conmponent is detected to be beyond the aforenentioned

upper limt of 2. 5 ppm it is concluded that odor
walesoswgsils from t he sul fur-contai ning reduci ng BOEM2006/302782

added in the foregoing step is emtted fromthe

swollen gel . In this 15 case, when it is put into

practical use for absorbing4 articles, the wearer may

experience unpl easant ness,  "and al so i nvol ves

di sadvantage in sanitary aspects. \Wen the aqueous

tLen at, .l e l.f ur - cont ai_ni r educi n
ag;églleﬁtb?stg d%)&l%]%%#%eav\rgfeeﬁ%lﬁ ajbio?ggﬁtcn%egi ﬁoé‘ft(]g?lled
tot hiea ST fuaicteh €hOSS & NkioNgL & & eAlgTEAE oHQ Obtain a wat er

absorbi ng agent for the purpose of reducing the
anpuRb SoV ates] et © rbAaTER,g e mbsDE [ith ©p P& spert hesrofit ion
1t Ne resulitin ter a sorbing agent nust be S
sUfdT EFEMT S coRtsitder &8 98 maldiEoh £825 $egubat iwmight
o fofc Hhe appynt; OF gukfug,bas Lle; g9 nent_in
t he r§QMtir@ materiﬁé r%iﬁ%%ﬁ%ﬁ%etgl%%$$gwﬁﬂﬁr}arger
thidhe @bOVenr anget hlen 4t s feespetr d8i@bkedng agent, and
description will be nade bel ow. For regul ating ?he
Loaifine bh St 9 RE ehidsedfving ipert3s toapoferaman ltche than
resul ting wat er, absorbi ng agent to WO 2006/ 088115
159&%%%%?36@?% E9ReRITh Gt it Qhe' abevE r angefamebly
no@queoHsSe $0kWd 0 8Ndy Lhe; c#‘ﬁi:‘?r 2ahg R Hent Barreec‘fgr LY not
‘the surface crosslinking treatnment nust be m xed as
hipgdreogéreousl Yy b yaw eposist bl e Weaingh thes fBans fUsB@ particles
therefor may be 5 preferably a . m xing apparatus
hagdNih@ ®agiehelm ®iime 9HrT@0 aso desaritbedoabbeeparticles

RFEREL S
na L Ot B Lo By uer, O el 1 roRanorond) biapy be

nokaykes s gyt bendest g gyed, due o OgRINCEss dappge %959htmore
to the water absorbent resin 18 fromthe apparatus. I'n

pPrpdeiaiolar, ndien thesaquelbas @ AR 0 onbtihat risel uges@ter
sul fur-containin duci n

than8d&28, ang §%£$l mo%e preferably not less than

30/70 but not greater than 70/30. Moreover, it is

preferred to be controlled such that the particles

.having a particle size of not smaller than 150 pm but

not larger than 600 pm account for not less than 90%
by weight, further not less than 95% by weight, and
particularly not less than 98% by weight of the entire
water absérbing agent.

The water absorbing agent is controlled to have
a mass median particle size (D50) in a narrow range of
preferably 200 to 710 um, more preferably 250 to 600
pm, and particularly preferably 300 to 500 pm, and
controlled to have proportion of the particles of
smaller than 150 um being 0 to 5% by weight, preferably
0 to 3% by welght, and more preferably 0 to 2% by weight,
and particularly preferably 0 to 1% by weight. In
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agent is supplied in a conparatively large droplet
state to the water absorbent resin, and probability of
wepmosties with the water absorbent resin is |POT/JR2A065/302782
15 wat er absorbent resin failed to cone in contact
with the droplet is subjected to "nul
m xi ng", general |l y referrg to, in the m xing
apparatus. Hence, the surface crosslinked |ayer which
turned into a dried state after the heat treatnent
tep is scraped away. by 20 [l fa and t
ad@f‘i%llﬂrh’g eABEr IS%%I aegm%?}ﬁgﬁcapeparsa %% gg ag?le water

ab SORSEUENCEe nlche ritaskld & §9 oved €4 t 1S Arbivlge 8860k th step
exhi bits remarkably decreased absorption capacity

andinderf tah hsgled caay ( RAP Yn8rieReedpbysitato 30% over the

characteristic value of which bein reatly 25 ' .
ma gff BECSR ByP Rbkdgen?i T Y Z26f o?hg%seurvgaa%‘érc?ﬂ%ﬁ]'f}ﬁ?&‘&e.reSln
befD% e "8 HidACELR 1L T CULL 40 PRLRLR R Bl R L Lower

absSorbing a dit avi ng an absorption capacity under a
1iRigh d Page (AN ¥. 8tkRa)skepth athasparid cahate Ieael be 7%,

while having a particular absorption capacity w thout
antlopd r30 ¢ CREX.1 Mite, speéilfd ddle yuPBAYNG ithiet waayr thereof

absor bi ng WO 2006/ 088115 PCT/JP2Q06/ 30278 78 agent
bej ferudidtt’ t g Tsurfa é‘-rﬁ%s%lcafnke%%?féﬁe SrbERE oS fo
prf8IdL 204 the sul fuits conb aislidige T edyginth e 2G8Nt, 1Ay~ an
wat er absorbing agent having a particular absorption
ag§apatd t ¥ twidhowt épad CERC) wandea pabtsawibangs agent is

absorption capacity under a high |oad (AAP 4.8 kPa), _,
chamidat eshamd e Yy RREIBIZ i Ry tHeaddouonEedl f @f fine

palased volati| e componcnt egul at gd i, fall fLbiLn e .

oul &% cofvent ? oRla I"y” exi'sted.
ony$¥$T fpeﬁfydwg@num:&E%#%W@O%%SQHE'ﬁ%séomedian
t Rat - i'Acludes a salfurtcont ai i ng reduci ng agent to
pathd c hat eri adsbelery sesismalfier the surface
crosslinking, when the aqueous solution is mxed by _
spr dyp gg ndi thmilse standard deviation (o) of” this
particlesizedistributioncﬁfthewaterabsorbingagent
is controlled to be not less than 0.20 but not greater
than 0.50. It is more preferred that the upper limit
may be preferably 0.45, and particularly 0.40.

Bulk density (specified by JIS K-3362, 1998) of
the water absorbing agent of the present invention may
be controlled to be not less than 0.40 g/ml but not
greater than 0.90 g/ml. It is more preferred that the
lower limit of the bulk density is controlled to be 0.50
g/ml, while the upper limit is controlled to be 0.80
g/ml.

This water absorbing agent preferably has an
irregular pulverized shape for fixing ability to a

hydrophilic fiber such as pulp. The irregular

pulverized shape refers to that of pulverized matter,
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dropl et dianeter falling within the aforenentioned
preferred range as in accordance with the method for
wdaopogsduEt i on of the present invention, to oObPEI/P2006/302782

wat er absorbi ng agent that could not have been _
obtained hitherto was enabled. Mre specifically, it
becane possible to obtain ? wat er absor bi ng agent

havi ng an absorption capaz ty without |oad (CRC) of

not less than 20 32 g/g, and an absorption capacity

]_Jgnfi h d (ﬁﬁ:’ 8 kP) of not less.than 20

P gEV\%I t‘S}egcolﬁg%ﬂe t yveg%h ebl ti nﬁlatnch% armpurt? of @aqueous

pﬁWﬁéEl&@@ﬂoﬁ0|a&id |}%v§9§pﬁ%%maﬂ'§9@ln%tr%1159 f@ldarticie
within especially strict ‘region of to 3 ppm

sipg t Aésrorebuaddini on of the 25 aqueous sol ution
enab| es obt ai ni gg]the wat er absorbing agent with the

amount TStC Y 8ird Tl Frotd her PERRER 1T F@EPtwihdf wantent
o fdesie 8¢ 1 ARNYE, 5 RIS Hf 4 Elgeglg%ng}&qgntfg abfné(%tctgy the

properties of the water absor agent

mettheo det hod of or meroguetintm of thespressat 301iAventi OPeing
bei ng able to be kept at high |l evel are WD 2006/ 088115

b rede 3pRd0s/B02T82- 579puncerrqnaenprlqoimneb,lytohm 2h 0 ppm,
gsune el a was el evated throu
fugng‘%ﬂg EE%JF%EJT ac B ’tﬁEl\/&a]té?OJéBSBFﬁéfﬁrably
0 resinginto wet £ gwol et s nd rface
c?%sslli nkegﬁyeréggca%g%%es%g%%ﬁla% %estruc?& 6b 2%
(unitee ipe otegsl damage Bihcught t hber etwlfﬁrromuah@ewal lvofp@@lle

and the stirring nenber of the m xing apparatus, as a
COmPQR et 31'%161’%%§€d’—9pﬁ obab? £i b?yandeﬁb@u@tf@rﬁme\moned

upyéervi@tn?{ acpf%rbg r?f’]{ néaggo:rﬂc Hg gt Ofgtor derived

queous solution

fr@asw@@hﬁbwe-cM&%qwmﬁggsd\&eéfﬁ agagﬁ%kﬁgﬁnin the

of the present invention a brig tne

fosfeagmwinpesterthas e70t préfferablyhadwbadssr @ad’ll 71, 1anghis
cag%ne$”g£eE%Pus put into practical use for absorbing
articles, the wearer may experience unpleasantness,
and also involves disadvantage in sanitary aspects.

When the aqueous solution that includes a
sulfur-containing reducing agent is added to-the water
absorbent resin after the surface crosslinking
treatment to obtain a water absorbing agent for the
purpose oflreducing the amount of residual monomer,
absorption properties of the resulting water absorbing
agent must be sufficiently considered, in addition to
regulation of the amount of sulfur based volatile
component in the resulting water absorbing agent to
fall within the above range. 1In this respect, detailed
description will be made below.

For regulating the amount of sulfur based volatile

component in the resulting water absorbing agent to
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not |less than 72. The noisture content may be 1 to 15%
15 by wei ght per the total weight. Although

wappbigsii ons of the water absorbing agent of PCTEP2006/302782
present invention are not particularly Ilimted, but
preferably, it can be used in absorbing articles such
as di sposabl e di apers, san%gary napki-ns 20 and
i ncontinence pads. In particular, excellent
performances may be achieved when it is used in

i navi [ concentrat,i.on of water absorbin

faglggw{tﬁﬁolgg éﬁgmﬁ:‘b%g’% FaP§E quane| B 6T RS wat ‘ftlo and

thabsonkent rr eshB g Srysed i nra Pigee fot@fipert)kh i gglurface
have 25 conventionally involved problenms of the odor,

Creot ot iLng i nadt riee tmke tdenisied € romxicshe aavh oRbefdBéously
of the er absqrbing agent. The absorbing article

8 Sof pt%es%ggfe’nt airhgen?FSn RS %Hn WH8Er bERE pfer may be

' y. T ornj t I 0,.absor bi ng agent, and,
P LR Y 91005 UL 2 pB00R) BRATEY A0%ing
foR(Ié JR2006/392782 ¢ B0 st r@ed ShEGliShaPe; anfront fREeing
sheet having liquid perneability; and a back face

aPsteed tHavi RgMigei d@ igvperfreabi kiitryg UMEDEEhejpreviously
hydrophi lic fiber is not used, the absorbent core may
£ ErEFCR 0 By TS PG D LR WAL e abotR b1 g Faere e due
£ 0P rRAPEE saREM0! g DOPWRYR, £ abg iy o Jg%ealpsa%gbg%ent resin
articles of the present” invention, In particular,
frmMWMBamapmbapmusforInhbaH@ﬂcuﬂﬂﬁpo&magegh@pgéyeous
Y,

for adults and sanitary napkins can be fabricated .
Sofldtt B ka tprdeit PAG ¢ he B0 labesrisemtedmeing reducing

S R U R G
stRresaey i myeRhiky JE%bQW%%tkaé@%qméﬂﬁiﬁrgggbility of
absorbing core between a substrate with |7 qui
engerebbicl Myttt hédd roatefracbsorbent resin is low, the
water absorbent resin failed to come in contact with
the droplet is subjected to “null mixing”, generally
referred to, in the mixing apparatus. Hence, the
surface crosslinked layer which turned into a dried
state after the heat treatment step is scraped away by
the wall face and the stirring member of the mixing
apparatus. As a consequence, the resulting water
absorbing agent exhibits remarkably decreased
absorption capacity under a high load (AAP 4.8 kPa)
physical characteristic value of which being greatly
affected by homogeneity of the surface crossiinkage.
Thus, it was hitherto difficult to obtain a water
absorbing agent having an absorption capacity under a
high,ioad.(AAP 4.8 kPa) kept at a particular level while
having a particular absorption capacity without load

(CRC). More specifically, among the water absorbing
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15 sheet) and a substrate with liquid inpernmeability
(the back sheet) and nounting of elastic parts,
walpdobassien | ayers, pressure sensitive adhesi vePCT/amReen/302782

and the like, if necessary. Content of the water
absor bi ng agent (core 20 concentration) in the

absorbent core in this q orbing article may be
preferably not | ower than %O@b by wei ght, nore

preferably not | ower than 20% by wei ght, still nore

referably not .l ower .than 30% wei ght
ag%ﬁ%ﬁcuﬁﬁﬁ% Bﬁ&%ua&ﬂ/no§q%€écﬁré%0?§;%nked prater
ab£3 B SPr aJé)é§Herahan_e@hébssq£p@mrwéﬁtlasupiﬁgerﬁeumcing
subj ected to conpression nolding to have the density
agehtnotahgssatthan 8bB® 1 togbutgewt Greeat vy amyﬁﬁti@mlar
g/ cc,  and basis weight of not Iess than 0.01 gﬁ
ab paf Bict ONgF 2BAEH t haht Bhog glard B& 9%%@%? Fygticular

2b b At abod W 2008/ GHRTEE “par] JB2008) d0s787 §1° FE)

whRUlD, c 68l & hitt1eF S e xanth hydraphithiec fmkarstsuch anlfur
cross-linked cellulosic fibers, rayon fibers, cotton
baéebiewsalaz\bmﬂeflcbensonam areg il bdred tx@nilaéﬁr filgek sin the

and the |ike, r.ef er abl a|r i,ed B
=R ‘aHRdrb i AP S Bt ETHE VB BSBC G TN SRiTeed.
|ndﬁ@§% % ngﬁﬁga NG ﬁveh@ﬁb“h?u%@ﬂsa§BQ%tion
Iresi ner an vari ance of the anount
thek iﬁ&lldmaés@@f@fu&mntangasngfr@autam@ agene to the

di stribution, the anount of residual nononer in 10 the
waé@mlab%@rb@niu%eﬁéw atfifuer at e Bty 38 C.X O YAkt iatden g

oS40, RUBL 01 Ll VSl FUnQUEL TP BULEIE s ch e

dr%%rlé@r ¥ Q'f:l%'rngf%rltl fh@s #8pnhe, f @h@da@beﬂbmbh@j%hed
ey are of slimtype.

preferred range as in accordance with the method for
production of the present invention, to obtain a water
absorbing agent that could not have been obtained
hitherto was enabled. More specifically, it became
possible to obtain a water absorbing agent having an
absorption capacity without load (CRC) of not less than
32 g/g, and an absorption capacity under a high load
(AAP 4.8 kPa) of not less than 20 g/g, while concurrently
exhibiting the amount of sulfur based volatile
component regulated to fall within especially strict
region of 0 to 3 ppm. Furthermore, addition of the
aqueous solution enables obtaining the water absorbing
agent with the amount of residual monomer reduced to
fall within a desired range. Details of the grounds
for absorption properties of the water absorbing agent
obtained by the method for production of the present

invention being able to be kept at high level are
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EXAMPLES Her ei nbel ow, advantages of the present
invention wll be denonstrated by way of Exanpl es,
whowewss1ls t he present invention should not bePCT/JP2006/302782
construed. as being 20 limted by description of these
Exanpl es. Various performances of the water absorbing
agent were neasured by t follow ng nethod. Also in
the cases in which various performances of
commercially avail able water absorbent resins and
wat er_ absor hi ng agent, . as_we as 2 ter S i :
andGEal anoted s o di kper & ana (e fi ke 4ip o SbBleity
wa SeasWede 8 MH 26 uGBt hodi far Npasureeny e $Herface of
enpl oyed' . In addition, upon conparative tests of
theomerer abby caviae hablre svaher rabs ot bentweediswe ahdn state
wat er absorbi ng agents as _wel| as_water_ absorbing 30
an@dehes Feﬁo%agffar%?n%%ﬁérlsl%}ﬁadt%@ﬂ%%@e&w?eﬁga&t‘stant
0, P 182 ;.
to I o A R Sy ad st S iy yhe thereto
£ r St hibWhilan fprosessd tiheys Pay ien § Ul gbkad otfot hdy yinging
under reduced pressure ad |ibitum (for exanple, at 60
apper80Cifor approxiaavdlly ©§ hbucs)eapedelyrab@inglsty of
the water absorbi ng agent to give an equilibrium
CORBURTE BoHtERE ™ Apbr ofiHet B 7 59 b KT gRES 2 t 87 the
drB%é&Vée& ght )théméjclgﬁggrﬁé fkiqbfﬁgﬁ‘”gﬂ Sb%f] JBY+ 0 BBRI€he method
.[Preparation of Water sorbent Resin (1)] In 5500 g
as ol eanc aguealsalsoluiti on of sodiumacrylate 10 having a
neutralization ratio of 75% by nol e (nononer
condéprearicon: B89yt aii gheC MRsNgi 396Nfe@ Ut gyPrgresent
. _pol yet hyl ene gl ycol diacrylate ver age e f
lng& ttjr%ﬁ ﬁﬁlssgaofybléfﬁ té}fegtcm a'e(fﬁbr)l{{e% é)lr%Jveer%{:’rggcstsl opan
70M ML Lo rNexty LBE neaski @M AR Xy ure e seppl igdetre ddbly
a reaction vessel constructed to provide a jacketed
nost aerlegh anubl e- afh&kmeatet vhay icgn ten Singne-btgpe to 15%

by weight per the total weight.
Although applications of the water absorbing

agent of the present invention are not particularly

limited, but preferably, it can be used in absorbing

articles such as disposable diapers, sanitary napkins
and dincontinence pads. In particular, excellent
performances may be achieved when it is used in diapers
having high concentration of water absorbing
agent (those in which a large quantity of a water
absorbent resin is used in a piece of diaper) which have
conventionallyinvolvedproblemscﬁftheodor,éoloring
and the like derived from the raw material of the water
absorbing agent.
Theabsorbingarticle<xfthepresentinventionhas
an absorbent core obtained by forming the water

absorbing agent, and a hydrophilic fiber as needed to
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bl ades and having an internal volunme of 10 L covered
by a lid. To the reaction m xture was introduced a
WoRa6088Mms gas whi |l e keepi ng the reacti on m xt uPET/ar20@3382782
20 to conduct nitrogen gas replacenent through
renovi ng oxygen dissolved in the reaction m xture.
Then, to the reaction ni@ ure were added 28.3 g of a
10% by wei ght aqueous solution of sodium persul fate
and 1.4 g of a 1% by wei ght aqueous sol ution of
. L-ascorbic. aci.d while 25 stirring, e mnute . . .
leﬁel’aeasf]?%?,t pso}wﬁgr’i ;aa.tf%ﬁ%sfyclgﬁi gi%a?eg%. %Iaﬁjl%g tiquid
pe PhRues1 fiely) owiang i Bi thatdionrefed hen potymeaizald oni guid
pol yneri zati on peak tenperature of 86C was exhibited,
impadryalbadealt pol ymbeméash eobtyal nedh idti 3 b autes raftersed
initiation of the polynerization. 30 Thus resultin%
thay @Rl PSel yneP Mad B¥eP ¢ i AEMS i VPde wpy f1xihg the
wa FAQCLRARIIR Rl 0000 30518 - B4 pbe RN Shes hplic.
0 4 mMm an e Trnely vided pol ynmer was spreag
Th8Velb o 26 ifeg hasitzies] wkr & fresh & B8k s capeningie 30@om,, in
foll owed by hot-air drying at 160C for 60 mn. Then,
pathé arlad  mt térs mas uleeri gddcepsitg 5 ool | chidldren,
.and further classified wt i re neshes having a nesh
31 GRRT A DP o8 LD 850 1 Gha® 501 b 2 TRECOPE Py Y PABKLns
cafr 58! ifked spol yr®y powder (2) c AV BY AN pidd @AW B g the
pul verized shape was obtalned as a water ~absorbent
abkestBeprecersoe. (Db Wottb 10Qy pactrse by terghtgbf tlhwsding
resulting crosslinked polynmer powder (a) was m xed by
orsprayi g 1 @hE3 gar £4 My rweiSghe S6f ah caquedds Slr¢acEater
crossl.inkin agen | ution containin .5 _part
2DRA SR Y 2 HPoRy | Bre oS dbl S5 05 par rDy RBrgHhe b oved
bymrgiﬁ@%ﬂéﬂﬂM%°|5%Q!y%6ubf%fﬁ@ Ocd3RArtpeyyeen a
wei ght of 1 ut anedi ol and 2.7 parts by wei ght of
su}b@d“er:a_tTé]i\sitrﬁ Xt ine wasp subj eateldl L ya Hehte theahremace
in a mxer
sheet) and a substrate with ligquid impermeability

(the back sheet) and mounting of elastic parts,

diffusion layers, pressure sensitive adhesive

tapes, and the 1like, 1f necessary.

Content of the water absorbing agent (core
concentration) in the absorbent core 1n this
absorbing article may be preferably not lower than 10%
byweight/morepreferablynotlowerthanZO%knzweight,
still more preferably not lower than 30% by weight, and
particularly preferably not lower than 70% by weight.
Also, aforementioned absorbent core is préferably
subjected to compression molding to have the density
of not less than 0.06 g/cc but not greater than0.50 g/cc,
and bésis weight of not less than 0.01 g/cm? but not
greater than0.20 g/cm?. Examples of the fiber base

material which can be used include e.g., ground wood

~
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at a heat nediumtenperature of 210C for 45 mn to

obtain a water absorbent resin (1). 20 [Preparation of
wWO\Ei0e088abS or bent Resin (2)] In 5500 g of an agREDIrR006/302782

solution of sodiumacrylate having a neutralization

ratio of 75% by nol e (nonomer concentration: 38% by

wei ght) was dissolved 2.5 g of pol yet hyl ene gl ycol

di acryl ate (average nunber %)f 25 addition nols of

et hyl ene oxide: 9) to give a reaction mxture. Next,

the r i I Xt was suppli.ed t.0..a reaction
puvltgéeﬁg\%ﬁel@ﬁ &)ﬁtiﬁéefgéng nacgpl?ﬁgtr R LIE tRE&S mpch as
cridies watierk ehiseeheni1besid) £1deTQ ! hea ybRACH { 9B I XU L oy
was introduced a nitrogen gas while 36 keepl ng tHe
Likenes i oif aft kt Gidedts 25€cted xoaddidtb e s ogem Won fibers,

2 O%OS%PCT/JPZOOG/ 302782 _ 84 gas repl acenent
"hr'ough vi K3 o3 gt 2 RESEARRPAY tderidad i on

m xt auden, t ction mxture were, added

28. 3§[§%§fu€§10%/§§y Q\A]gls%%t%lalld(geo%%%éo iR ooni! fSodumrent

inpersul bat énaridides 4 Waok raabWdypiRiPhly SGHE0MSi%g a 1ow
solution of L-ascorbic acid while stirring.
AnLAH oxP Fatted 31 6Hé lnimenemeaer eaft ema pdl yreriaaticorsf the

was Initiated. In 17 mnutes followng initiation of
AN %opfnel??iétdi%%, BBt Rer ifA 8n rrak Sterfpbr BEdteicle
siefe 86Cswas wixhi bid edynan gl TR, Was -
obtained 10 at 35 m nut egng%/%? |%ﬁc'| gﬁo%lgg#%\_g fRaomer in
thpol pmerizati emtidhes tesullidng hyduegel diol ¥emdadmail
6

been finely divided into particles of about 1 to
VarmhaARes <P1§dr55@| apSyner s deFédlwml pubnemieed dmong

.Si4m Lar r .as . described abaqve, and further ,
2 e o PRl el & 2 Rt S r?ge%l%é‘s# dpeRrmE L is
lowi, zes £H 1830 yn amd dBP i Mg £§€9Eﬂ@9|$a§r8§yf&¥ﬁgd even

pol ymer powder (b) having an irregular pulverize
thengde Wasyobt aened aslamvatepe .absor bent resin

precursor.

EXAMPLES

Hereinbelow; advantages of the present invention

Awill be demonstrated by way of Examples, however, the

present invention should not be construed: as being
limited by description of these Examples. Various
performancescﬁfthewaterabsorbingagentweremeasured
by the foliowing method. Also in the cases in which
various performances of commercially available water
absorbent resins and water absorbing agent, as well as
water absorbing agents removed from diapers‘and the
like are measured, similar method for measurement may
be employed} In addition, upon comparative tests of
commercially available water absorbent resins and
water absorbing agents as well as water absorbing

agents removed from diapers and the like carried out
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Wth 100 parts by weight of thus resulting 20
crosslinked pol yner powder (b) was m xed by spraying
w@2®8/0g813 s by wei ght of the aqueous surface PCT/JP2006/302782
crosslinking agent solution having the sane
conposition as that described above. This m xture was
subjected to a heat treat t in a mxer at a heat
medi um 25 tenperature of Cfor 40 min to obtain a
mater absorbent resin (2). [Preparation of Water

rbent Resin 2000 f wan, agueou l uti.o
byrwagbﬁ rﬁ%%?ﬁ%ﬁeghhawqﬁﬁa ne&n%ﬁ?z%#%géhéﬁ %Ols ure
in75%% BY -0 e € BRNORRI, c SQsConegat ah'gﬂ b%5@%h¥xM@¢gBU) to
was di ssolved 1.7 g of WD 2006/ 08811
dr PEH g P0DE+ 302 B8R e 850 pelsymt hg | ®del ghyidolmd{ orykatenple,
(aver age yunber of addition nols of ethylene oxide:
at9§O0tlee FUE £ TP R XMt 1ﬁhh§wl”e%gtti}éﬁrﬁ% Greying
was |nJe t st SS ra i f
thle wta ga%éggf d(%h &ggé to hel gn(%n %%ﬁ?nlnCibrlum

mo@%mmr@f cbble;é&apt(a@pmxwmeteweﬁm 23e ph tpperto 8%
part of this stainless tray was sealed with a

bypoelegieghyl)eneafdl rtheni g e ¢e@@8p1©it50fﬂorma]?‘ii reogeadean
exhaust vent and an nIet for
pol yﬁ%ar@fa%hlomt?gt ST SR AH S e S 2R 966 Faad &7 110
bat hInl\géﬁﬁg%arb% {80t 9ot hiSi £8aSEHI ORITIH & ylate
whi | e keepin tenperature of the reaction m xture

hatvd ¢ 30Ce utthes Bhy artei®ni bg taxygen dbssalwetoin henomer
solution. Also in the foILOMAng period, feedin

comqer@*g@ﬁtqasnr nBd % H@Yuwérg%' d Wepacel 6 Ctln%e%eélct@ o of

vess was conti whi | e_exhaustin fron1 he
poghy J%]W er%‘? d& L XHE e| J\/%?Jéyllr?]xcect e{fﬂig oq‘umbje.(f% of
ad@ylﬁfbgh@ol%ql{ﬁpl@tﬁ@l@ﬂ@rbg&de 9) to glve a reaction
-azobi s( 2- an1d|nopropane)dlhydrochlorlde 1.6 ¢

micft wrd 0% e wej ghh cagqueaus isoh uhixt wfesodiaunsupplied to

persul f ate,

a reaction vessel constructed to provide a jacketed
stainless double-arm kneader having two sigma-type

blades and having an internal volume of 10 L covered

by a 1lid. To the reaction mixture was introduced a

nitrogen gas while keeping the reaction mixture at 25°C
to conduct nitrogen gas replacement through removing
oxygen dissolved in the reaction mixture. Then, to the
reaction mixture were added 28.3 g of a 10% by weight
aqueous solution of sodium persulfate and 1.4 g of a
1% by weight aqueous solution of L-ascorbic acid while
stirring. One minute thereafter, polymerizafion was
initiated. In 17 minutes following initiation of the
polymerization, a polymerization peak temperature of
86°C was exhibited, and hydrogel polymer was obtained
at 35 minutes after initiation of the polymerization.

Thus resulting hydrogel polymer had been finely divided
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202 . 99 of a1%by weight aqueous sol ution of

L-ascorbic acid and 0 . 3 g of a 3.5% by wei ght
wa@owenssH 150l uti on of hydrogen peroxi de, foll onerdJregos/302782

m xing sufficiently wth a nagnetic stirrer. Because

pol ynerization was initiated at one mnute after

charging the 25 ponneriza%%on initiator, the

stainless tray was subjected to repeated process of

soaking intermttently in a water bath with a liquid

. f 12 h that the t i aked into
R R e 80 S o 10T BHE S S0 T 4§ Bt ded

p 036/ ot tpaE 0§ plicayd tdv akl 9w § af e s8NLL 0} < Qf 1
2006/ 088115 PCT/ JP2006/ 302782 86 pol yﬁer?’%&f’? ¥sh (mesn

opteenipeg at G0 Hm) 12 fri nLd e dafidyernébeadNigigtian 9% 160°C
£ pohﬁnerizatigg, the pol ynerjzation peak of 74C was

C&xhPdtBd. RArSRgi hySt helga mathe ¥ reyys waisl vegakeedims ing

aowat ef s bhath w th i quid tenperature of 60C 5 into a
a'Ié@a(ﬁﬁggﬁw%é%og}%%ﬂgﬁeﬁ%%%%%ﬁ%egow r%ﬁfetﬁ58hes
habfiayg bet t alls AN Y@s 1 kept shore 28 #m BsoThys  Lagul §ERg um.
hydrogel polyner was crushed with a meat’ chopper

Acgqui pped 1w 4 It modisd hakedgpa Ihoherspoevaddr9(8) tmmvand an

r ead oyer a, 50 nmesh-sized wire nmesh (nmesh 10

. _\Was_ s
ESpET YT ROV ERT 2ol T 0BG bYRHotRRAF A 1dY§A ng st 2160T e

ab%%&ﬂ%&ﬁi%eghﬁnpfgguggéy.nat“” was pul verized
using aroll m/ll, and further classified with wire

meshest hhatvioy aesk opgni ng: s§Ee 0b B85Q HY aNdrd3Q B ing
Accordi ngly, crosslinked polyner (c) having an 15
Crpesegih BP iR KLY IEst Bhrge taba dbwainedl asca wat epraying
. SHORLBSIL P BRECHESgh o UL 00 perts by e gl o
CTIISEN SOLEH "B S3R80AT NGBR3 BEGHE o
prpantl dayewsj ght odf, poomyd eperts by weight of ethylene
glycol diglycidyl ether, 0.3 parts by weight of
1,4-butanediol and 2.7 parts by weight of water. This
mixture was subjected to a heat treatment in a mixer
at a heat medium temperature of 210°C for 45 min to
obtain a water absorbent resin (1).
[Preparation of Water Absorbent Resin (2)]
In5500gcﬁfanaqueoussolutimﬁofsodiumacrylate
having a neutralization ratio of 75% by mole (monomer
concentration: 38% by weight) was dissolved 2.5 g of
polyethylene glycol diacrylate (average number of
addition mols of ethylene oxide: 9) to give a feaction
mixture. Next, the reaction mixture was supplied to
a reaqtion vessel which is the same as that used in
preparing the water absorbent resin (1). To the

reaction mixture was introduced a nitrogen gas while

keepingthereactionndxtureat25°Ctocmnductnitrogen
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gl ycol, 0.03 parts by weight of ethylene glyco
diglycidyl ether, 1 part by weight of isopropyl
w@bk@ekgdlls and 3 parts by weight of water. Thi SPOI/XR2006302782
was subjected to a heat treatnent in a mxer at a
heat nmedi um 25 tenperature of 195C for 40 mn to
obtain a water absorbent reS|n (3). [Preparation of
Wat er Absor bent Resin (4)? In 5500 g of an aqueous
sol ution of sodlun1acrylate havi ng' a neutralization
rati o of 75%) mer 30 concentrati.on: 38% . .
93 By L {E T § S Ard FBEEHAn S 4°6'% b IWB 2008088 TIE° 01924 in
th%q/ ‘%1%2@99413%723’81112%7 pofﬂ@hhyl’@@etﬁley%ag*t@(Hﬂl Ai&ture
average nunber of addition 'nols of ethylene oxide:
we Py badp&e28.B3eactdbna 0¥t ure. wakkxtht tdeueeact i snlution
m xture was suEplled to a reaction _vessel constructed
of Wodt vacRiedsE & Pfladiet@rhd51jéc‘¥<é%%di§{falbrﬂévseslg aqueous

ouhl e- arm knea er, havi ng. two Moty | ade
Soﬂ&%ﬁﬁpan?ﬁuﬂghl 8 m%?of]ﬁ%ﬁ_ To $E;%ea§%g%%lng
ApPrbbUlka ¥R n&ﬁ@du@;eﬁu%éﬂlth@q%fga& be JeepiaGgtion
p?ke reactlo%}nlxture at 25Cto conductmﬂ%trogen gas
wa sephddenahe dt.hr mghlVermwmtge&Ofoﬂ)&gwudlgs&wllfe@altﬁmn of

the reaction n1xture Then, to . the ,reactiqQn m xtu
thoepe ladtRal 272,51 ghs of ROIGOWBY 14& igh?™ BE femperature

i on_of .sodi. ersulfat and :
o £ it i Sedt e LSBT i o 1T a3 brd et %ﬂ?%egg*alned
at SBEEIrhiihg: t EBeamitutt ei hherieaf t 6h, ofolierp @atyintsr Was thbon .
initiated. In 15 mnutes following initiation of the

Thgglcyﬁemlzlaﬁngnhyalrmeyﬂmmim%m hredlo g eplet aedredgfvided
was exhj bited dr pgel ner obtajn

ingpe ﬁ%aﬁlﬁd%%§saf?€réﬂﬁ %atf E“%f tﬁ@mporaﬁgﬁizab' ogel
poggﬁ%ed t'JEﬁQﬁmQH@ %g@ﬁggﬁzgqjﬁﬁeﬁ Einel Yar manner

into particl of to 4 mm The finely

asda‘éisieﬂibawrm@krepola/mr feastispread ovel fa & with wire
mesh-sized wire
meshes having a mesh opening size of 850 um and 150 pm.

Accordingly, crosslinked polymer powder (b) having an

irregular pulverized shape was obtained as a water

absorbent resin precursor.

With 100 parts by weight of thus ~resulting
crosslinked polymer powder (b) was mixed by spraying
3.53 parts by weight of the agqueous surface
crosslinkihg agent solution having the same
composition as that described above. This mixture was
subjected to a heat treatment in amixer at a heat medium
temperature of 195°C for 40 min to obtain a water
absorbent resin (2).

[Preparation of Water Absorbent Resin (3)]

In 2000 g of an aqueous solution of sodium acrylate
having a neutralization ratio of 75% by mole (monomer

concentration: 35% by weight) was dissolved 1.7 g of
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mesh (mesh opening: 300 m , followed by hot-air

drying at 160C for 60 mn. Then, the dried matter was
w@eiogessirzed using a roll mll, and further cl arGi/ir206h/302782

25 with wire nmeshes having a nesh opening size of 850

m and 150 m Accordingly, crosslinked polynmer powder

(d) having an irregul ar pyverized shape was obtai ned

as a water absorbent resinprecursor. Wth 100 parts

by wei ght of thus resulting 30 crosslinked polymer

0 r (d). was Jm xed by.spraying WO 2006/ 088115
B ey tcty o B e AR Sl it e SRS
adaquends sunface Qosshicnd nogkiagento)salditd PPe a reaction
containing 0.5 parts by weight of propylene glycol,
mi@tQBr part §Hiys weieght t Db netihi/kemer e ghpeol idijglofcedylinto a
ether, 0.3 parts by weight of 5 1,4-butanediol and 2.7
stgdrtkepy Weirght” F 1 Rt 8r S 1 Fife © Tnib&R9 EDias &b Rot agtdth:
0 t, Lr N a nkxer t L .
22D SRR B IS DRt i P ssh B 3 e JEGQRR mixure
thabkserhent3resi.n (PHpelExam @ 4]t 10sTe tHI0h pakts tay was
wei ght of the water absorbent resin (1) obtained as
s edésod et habope Mest hyddete by dpr &pivngngan fqesbusort for
,sol ution containing 5 parts by weight _of ter and 1
niEFQTBY rwdiTg i X B Cadai T hy BFGYeH: st fite 1O Charging a
manuf act.ured b re ' ustries :
po(llé’ S%Jé%izaucrlgggdén\é\a%%agé ! %Sg %ﬁjr?érg%cgln algnigr?gtcd water
bateducimgtagendn Add twas Medpraying svascaattuchethixture
using a hollow cone nozzle 1/4M K010 (manufactured by
whikeudh¢epd.ng Lile, tamms ea tdizmer erth20r@aet 15@ MLxture
Thus resulting mxture was overlaid to give-layers in
Lo2®% tHI tkndds>bPPY criv™and | B%ed 3 8&&@0‘?%?@1 Hhathe
soddlt® oh? a ¥eabi a1 | PRt YPS1 Neky Ak § gféﬂowthf&a@ing of
at nospheric tenperature setting of "80C for 30 mn.
nitrogen gas into the upper void space of the reaction

vessel was continued while exhausting from the opposite
side. Therein were injected 1.6 g of a 10% by weight

agueous " solution of

2,2’ -—azobis(2-amidinopropane)dihydrochloride, 1.6 g

_o0of al0% by welight aqueous solution of sodium persulfate

2.9 g of a 1% by weight aqueous solution of L-ascorbic
acid and 0.3 g of a 3.5% by weight aqueous solution of
hydrogen peroxide, followed by mixing sufficiently
with a magnetic stirrer. Because polymerization was
initiated at one minute after charging the
polymerization initiator, the stainless Eray was
subjected to repeated process of soaking
intermitteritly in a water Dbath with a liquid
temperature of 12°C such that the tray is soaked into

a level corresponding to the height of 10 mm from the

bottom of tray to allow for control of the
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The m xture subjected to the curing treatnent was

passed through a wire nesh having a nesh opening size
wWQ2006088%) mto obtain a water absorbi ng agentPIJP2006/302782

[ Exanple 2] To 100 parts by weight of the water

absorbent resin (1) was added by sprayi ng an aqueous

sol ution containing 10 p%%{s by wei ght of water and 1

part by 30 wei ght of sodi hydrogen sul fite descri bed

above. WD 2006/ 088115 PCT/ JP2006/ 302782 89 Addition

spraying was,conducted using.th af orenent i oned

00 SN EoRe Hos UL SMERGED (aF Bpiide TUP Gtbr & LG T £ 2o
ini@i%30i 8h ongléSl_{rﬁéy}litzwiamt Wiee WRS1 yawerd ahd itdh peak

give layers in a thickness of 5 cm "and”5 allowed to
ofstand 8hkl bxanidb Cueel i N Poyveaginal itdne type, hote aivay was

drier with the atnospheric tenperature setting of 80C
soa&ﬂeosonﬁanwawrﬁa(tgr‘élwbpeéﬁé{dlﬂt@ t¢epeFrd thgre of 60°C
i nkEeal TRy, Y85, passed, LALaugh & whEenmash, baying @ fiesh- o

openi ng si ze of mto obtain a water” absorbing
thagepta v10b(2) t olGonparat inees Exadpte dbrTheowaheh.  Thus

absorbent resin (1) was directly used as the water
reabsdrbhgg lagénodeol eonpanesorwéds) awuhbwd with a meat

nodi ficatiqgn. 15 arative Exanple 2] To 100 part
chBPRRT ghtl o R AiE et OPbERY +REi A L\ﬂ%?maézgdooeﬁ 9.3
mml %ﬂrdt w%ys Vgﬁ#ﬂggdogvtgke aaf5.(U ?{%@}QLQQ%?SV{,@H: Mhesh (mesh
hydrogen sulfite directly in the formof powder,

opkalioyedsby nij Ngrsuffdsbantly Hotobtial Maywaterat 2060°C
absorbi ng agent for conparison (2). [Exanple 3] To 100,
fopap Osnby .welldirnoft haed paedrmabdsy hetn s asl werdmyed using

a g% irﬁ?l%ﬁ‘%ﬁgr%%% ﬁggv%fg§s§%¥%hb%i%m%W£Q% meshes
having a mesh opening size of 850 um and 150 pum.
Accordingly, crosslinked polymer (c) having an
irregular pulverized shape was obtained as a water
absorbent resin precursor.

With 100 parts by weight of thus resulting

crosslinked polymer powder (c) was mixed by spraying

5.03 parts by weight of an aqueous surface crosslinking
agent solution containing 1 part by weight of propylene
glycol, 0.03 parts by weight of ethylene glycol
diglycidyi ether, 1 part by weight of isopropyl alcohol
and 3 parts by weight of water. This mixture was
subjected to a heat treatment in a mixer at a heat medium
temperature of 195°C for 40 min to obtain a water
absorbent resin (3).

[Preparation of Water Absorbent Resin (4)]

in5500g(ﬂfanaqueoussolutimﬁofsodiumacrylate

having a neutralization ratio of 75% by mole (monomer

concentration: 38% by weight) was dissolved 4.0 g of
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an aqueous solution containing 3 parts by weight of 25
water and 0. 5 parts by weight of sodi um hydrogen

W@ 0bi0ssa15 descri bed above. Addition by sprayi nRCTHaE2006/302782
conducted wusing the aforenentioned holl ow cone nozzle
1/ 4M KO10 (droplet dianeter: 70 mto 150 n). Thus
resulting mxture was ove %aid to give layers in a
t hi ckness of 30 5 cm and |l owed to stand still and
cure in a WO 2006/ 088115 PCT/JP2006/302782 90

en on ty hot.-ai r, drier th the atnospheri
0GP JNTE s2 LG of HOCEF 430 i he T TRE B et Bber of
a 3P eohed it the CHhiNG A& e@kﬂ%@ ves Pasged d hr eughction
a wre nesh having a“"nesh opening size of " 850 mto
micfi@are. 5Naexaiertlabsoebiotg agent (t3)ref @eamplsapﬂlﬂ'ed to
100 parts by weight of the water absorbent resin

2 WES QEded B 3pPayitRf ahTaGleddsP Ysaittd 6h1indm a%hﬁn&o a

ts b ht f e
jacq{ uind‘rs;y ogengs ﬁ?ol t%\@ escrln% %‘ aboveegé{ekdd?fa‘gfﬁg two

s@%@ytwé/\a@lgaré@t‘é@@ WG d hen aherereati eRedime of 10
hol | ow cone nozzle 1/4M K010 (droplet diameter: 70 m

L.toTk6Cting reHwsipesulittingrei v el mag o bveelaiad ntiot rogen
gi ve Iggers in a thickness of 5 cm and 15 allowed to
gasSt ah@ isk¢ | IkepBiew etinf arearftt i gt ofityigerenditai4>°C to

cog‘[o r Wmhgttgkﬁ%éwge%e% temperatie e sekbig HeB9Cing

xture subjected to the curing
oxtyfc_ga@hr@ﬁts s\@ﬁLSv@asﬁﬁdtmhr@elgbt@dmrnelmasﬂrdﬁaw NPed ,Meshthe
openi ng size of 850 mto obtain a water absorbing
reaagemonzmll(myur[eoormma@pl\ﬂee@xéﬁpl% BJo The Mrerby weight
absor bent

irectly usg? as r
2 HROTB WP OB o cORSGr T Bt Sos fitgur <ha T-£'g of a
194 fILAEh®Naqueous solution of L-ascorbic acid while
stirring. One minute thereafter, polymerization was
initiated. 1In 15 minutes following initiation of the

polymerization, a polymerization peak temperature of

92°C was exhibited, and hydrogel polymer was obtained

at 35 minutes after initiation of the polymerization.

Thus resulting hydrogel polymer had been finely divided
into particles of 1 to 4 mm. The finely divided
hydrogel polymer was spread over a 50 mesh-sized wire
mesh(meshbpening:300um),followedknfhot—airdrying
at 160°C for 60 min. Then, the dried matter was
pulverized using a roll mill, and further classified
with wire meshes having a mesh opening size of 850 pm
and 150 pm. Accordingly, crosslinked polymer powder
(d) having an irregular pulverized shape was obtained
as a water absorbent resin precursor.

With 100 parts by weight of thus resulting

crosslinked polymer powder (d) was mixed by spraying



10

15

20

25

30

25 [Example 5] To 100 parts by wei ght of the water

absorbent resin (3) obtained as descri bed above was
wa@owedsdays sprayi ng an aqueous sol ution cont ai PCT@P2606/302782

parts by weight of water and 0. 5 parts by wei ght of

sodi um hydrogen sulfite 30 descri bed above. Addition

by sprayi ng was conducted 2006/ 088115

PCT/ JP2006/ 302782 91 usiﬁémihe af orenenti oned hol | ow

cone nozzle 1/4M K010 (droplet dianmeter: 70 gmto 150

. Thus resul t. Lxture was overlaird to give .. .
R N (b L B BE S R ORNESRE
agShkl I s30d CHER 1 Bof D YRALIJ ald on typerBOt i rydhifit of
w th the atnospheric tenperature setting of 80C for
pr8Pylighe Thel guoed Ol XBurgawas paysedethicughfa ethglene
nmesh havinf a nesh opening size of 850 mto obtain a
]

glyxﬁpé{ &s® bpﬁgjb%tben? hes), 10- PcoRpartat i VRY ExBRpIFE ] ©F
ter .a rbent -resin - ' tl

1’gﬁ@_%ﬁ%?é&boigr%?ﬁgZagelrﬁa1gg)rs lg\gﬁn;”a%jliéggt &S%ﬁ?ﬁgﬁf The

mi@edifd cahkonul Fxanmle 6 15 nden the sgueeus ol Ht kdker
containing 5 parts by weight of water and 0.5 parts

at by wed ght nofd sadi umembydraogenesuw £ i & 0fas fioxedt b nmin to

Exanpl e 5, a straight tube haying I nterna
ObH?éﬁbt%rwéﬁ“ﬁrnﬁ*ﬁﬁ%r%§83?F%@BPébe(fgf t he hol | ow cone

nozzj e, S he aqueous solution 20 was m xed by
addihg%amgﬁﬁét%é dropl et diameter of about 2 mm

Thereafit®y p 4 FEsSBYBr & F gatdTeF tas WA txamd €obbewais resin
carried out to obtain a water absorbing agent (6) _
(1] Colvpar b vle aEx ahpb e r3joThea haver ebSorbend riegi APCAHY1NJ

obt ai ned as %Stdescribe apove was diregtl% used.asht £
ani RIY@PEs solution containing parts by weig o
water and 1 part by weight of sodium hydrogen sulfite
(manufactured by Wako Pure Chemical Industries, Ltd.,
special grade chemical) as a sulfur-containing
reducing agent. Addition by spraying was conducted

using a hollow cone nozzle 1/4M-K010 (manufactured by

_Ikeuchi Co., Ltd., droplet diameter: 70 pm to 150 um).

Thus resulting mixture was overlaid to give-layers in
a thickness of 5 cm, and allowed to stand still and cure
in a wventilation type hot-air drier with the
atmospheric temperature setting of 80°C for 30 min.
The mixture subjected to the curing treatment was
passed through a wire mesh having a mesh opening size
of 850 pm to obtain a water absorbing agent (1).

[Example 2]

To 100 parts by weight of the water absorbent resin
(1) Qas added by spraying an aqueous solution
containing 10 parts by weight of water and 1 part by

weight of sodium hydrogen sulfite described above.
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absor bi ng agent for conparison (5) w thout
nodi fication. [Preparation of Water Absorbi ng Agent

w@ 2006/0881¢or di ng to Exanple 7] 30 In 2000 g of BEI/JP2006/302782
aqueous sol ution of sodiumacrylate WD 2006/ 088115
PCT/ JP2006/ 302782 92 having a neutralization ratio of
75% by nol e (nononer conc§ tration: -39% by wei ght)
was di ssolved 2.3 g of @ethylene gl ycol acrylate
(average nunber of addition noll of ethylene oxide:
9), to give a reaction 5 mxture. Thus resul.ting |,

AT PEn P4t ureb hAY 1RF ectIR® | oAU aTHl caloipgy the

a FRAVE REN2 1 2840k J18NGHN e 320 Bz 1 M dY Ry 3201 aMm@bpiet
hei ght: 50 mm Thi ckness of the reaction m xture then

d i\s@se 28 rimm oUpRet opaskty gin)the TELA Rlessl thiay WaSkture was
sealed wth a polyethylene film 10 having a feed port
ovregil aikfir dfeng 1&¢ ekhAEstS véRt anbhiskiafét dbrS> cm, and

alg_ga%ggangoaggc[o%lygﬁ%lttfi?i o<’5r11nidmctui éo{la gg%etrﬂéffg%ii(onn atype

wat er gen gas was fe e reaction

hoffi-d Uk ed whislre wkaapidige thembemmes at ur ec@fpe FBR URAG ©Ring
m xture to be 25C, thereby renoving oxygen 15
ofdBesal fed BA mhe .solTiteani xkm ddes dlof bowieng tperdiod,curing

feeding of nitrogen gas into_ the upper void space of
trﬁ?et?ég& G RS @ﬁ@ﬁ&iﬁﬂ&%gﬁ@em&w@ea%haeﬁwg a mesh

from the_qppgsi ide. Therein were injected.8.0
orsr o 0528y Shes §R Fayf ot Tea el e i FLbip o 1ok gent
(2persul fate as 20 a polynerization initiator and 1. 4 g

of a 1% by wei ght aqueous sol ution of L-ascorbic

aci d] Cpaidanet 1bye nExiemp Leuflfliciently with a magnetic

Because nmer,i zati on mgf&initia ed at .two

ti . _ | t
minUPBE SRS GRATGT G Ahe” poryiTer | kalPon 4t Erdof 1S ed
ast P& eshai f%%%érhriqyg V@tfeﬁlﬂbfg‘if g@_ﬂﬁf?@% & without

process of soa Ing 1nhtermttent | a water gLa)th

mowi it i aakiigu d )

[Comparative Example 2]

To 100 parts by weight of the water absorbent resin
(1) was added 1 part by weight of the aforementioned
sodium hydrogen sulfite directly in the form of powder,
followed by mixing sufficiently to obtain a water
absorbing agent for comparison (2).

[Example 3]

To1Obpartskn7weiwﬂ:ofthewaterabsorbentresin
(2) obtained as described above was added by spraying
an aqueoué solution containing 3 parts by weight of
waterandO.5partsknzweightofsodihmhydrogeﬂsulfite
described above. Addition by spraying was conducted
using the aforementioned hollow cone nozzle 1/4M-KO010
(droplet diameter: 70 pm to 150 pm). Thus resulting

mixture was overlaid to give layers in a thickness of

5 ¢cm, and allowed to stand still and cure in a
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tenperature' of 12C such that the tray is soaked into

a level corresponding to the height of 10 mm fromthe
whoeibosaief the tray to allow for control of theCBDP2006/302782

pol yneri zation tenperature. In 15 mnutes after the WO

2006/ 088115 PCT/ JP2006/ 302782 93 initiation of

pol yneri zati on, the polynerization peak of 85C was

exhi bited. For aging the é%# the tray was soaked in

a water bath with a liquid tenperature of 60C into a

SRR G R e b
te Sé‘ié't% dvd ‘EQ%n %§“5§‘8de arﬁgatmdl.xture
raga e ., Ltd.,

chopper nanu act ur %& i sakUsho Co
suN;eaﬁemebcmbppm@rqulmx&bﬂm@mﬁidae evs mig da thot @ugh
size of 9.5 mmto obtain a particul ate hydrogel ‘
a mrym@esmhéﬁmw@rmgal) OFRr i her frbize offthB § Ohyuriogetbtain
al ol ymer_ge S read over a 50 nesh-sized
a vvlar% ﬁegt?soiﬁé ﬁlgopeﬂl)an\g@ étg) , followed by
hot - aik Gyl 89 49t 180C for 30 nln using an airflow
ventilation type batch-wi se dryer (manufactured by
Sat ake Ihémpgalt s1byEgeiigiento Mtdhe wader dbgpebent resin
71-S6"). Next, the dried matter was subjected to a
(2gel - %%Fveﬁ@ﬁ%@ SP&)|%pWﬁXﬁPgth@QN|%8uﬁﬁ¥%r polution
Y L d lv e
co%g%?:gﬁ'lw(ég ié\q) Ea%ﬂ’g Aﬁ?ﬁ% ofhﬁaelé eiﬁé q r‘?eajﬁt by

S|f|ed e neshes haV|n

we@%ﬁ%nQﬁ“é%dﬂuﬁ5%jmﬂﬁ@éﬁosmﬂ@1@Euﬂ@s%leed above.
crosslinked polymer powder (e) having a particle size
Ad@fiusonmtbyssosmarydimavi e an i¢cepguicaregul vesingd the

afﬁ R epd i e PP Py %nn?ﬁéévﬁé:rjeg‘l&e%gﬁBgd%tlh%plet
a1 AL TOERT LRCT RPN, Pl Rl EI PR E e was

ovefr T4 08sld aked vieol yagte powder H fhwasknebar gefl bntomAa and
5 L nortar mxer (manufactured by N SHI
allowed to stand still and cure in a ventilation type

hot—-air drier with the atmospheric temperature setting

of 80°C for 30 min. The mixture subjected to the curing

treatment was passed through a wire mesh having a mesh

opening size of 850 um to obtain a water absorbing agent
(4).

[Comparative Example 3]

The water absorbent resin (2) was directly used
as the water absorbing agent for comparison (3) without
modification.

[Example 5]

To 100 parts by weight of the water absorbent resin
(3) obtained as described above was added by spraying
an aqueous solution containing 5 parts by weight of
water and 0.5 parts by weight of sodium hydrogen sulfite

described above. Addition by spraying was conducted
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NI PPON SHI KENKI : KK) incubated in a water bath at 80C,
and thereto was charged at once an aqueous fluid (sl)
wa@oboss1eygl onerati on of fine particles, whi chP¢HIPHEEIN2782
WO 2006/ 088115 PCT/ JP2006/ 302782 94 kept at 80C,
while stirring with the agitation blade of the nortar
m xer at a high velocity of. 60 Hz/100 V. The charged
aqueous fluid (sl1l) was an 9&queous fluid produced by
di ssolving 0.08 g of sodiumpersulfate in 5 450 g of
wat er at 80QC, which,was used. imediately after _t
U 4R Git 1 RO AT h L0 RS cundd S e endpgiage 1/ Mi-Ko10
r [N r r )2k fi po LM .
(QE Tt AP re LS e | 10] piff Doty H86icing
niaaal oeerates.ve Chtdidittg @i ve0 lrd yeres iaf teertehakgiags of
t he aqueous 10 fluid yi el ded aggl onerated gel having a
5 p%mticﬁéldsi?ell%‘f’e@téolosrﬁﬁn ur$hedrlor @n00°g6F in @

thus resul ti aggl oner.at e el _and, 180 of .
ToRIdr BT bl GUBE TPOI et BT nepdit | Elfatts FEPRD ST e
te&g}eawsgﬁ%; EERea |, g9 o £ hg pafcor egrnt 3 oned: RO YMBELZidN\gr e g

step and the 15 aforenentioned gel pulverizing step
miwerer dr gaghtpa ased alskbghtt ya swilnreednebat dyaandat ke mesh

m xture was spread over a 50 nesh-sized wire nmesh
opemeshg gpeRENgE 300 W to dbtedvied by U 3P Fodlyiihg agent
( 80C for 30 min using an airflow ventilation type

dtch-wi se dryer 20 (manufactured by Satake Cheni cal

Equi poehtp M 8t i vd dExamdy®e471- S6") to obtain a dried

matter. ‘Fhis dried matter was pulverized with a roll

m | IThandather phlserbzed maesén wadk) fupthelirectly used

classified with wire neshes having a nesh o i.ng .
255t B& bR U850 TH 3AACISE G 98 Ct bOGHE AR TF 589 Hided Wi thout

I er (g) having a particle size of 150 gm
mo@%%ﬁé%ﬂ%. having an irregular pul verized' shape.

Wthr2@Gmares sgy wei ght of thus resulting

When the agueous solution containing 5 parts by
weight of water and 0.5 parts by weight of sodium

hydrogen sulfite was mixed in Example 5, a straight tube

having an internal diameter of 1 mm was used in place

of the hollow cone nozzle. Thus, the agqueous solution
was mixed by adding, with the droplet diameter of about
2 mm. Thereafter, the same treatment as in Example 5
was carried out to obtain a water absorbing agent (6).

[Comparative Example 5] |

The water absorbent resin (4) obtained as
described above was directly used as the water
absorbing agent for comparison (5) without
modification.

'[Preparation of Water Absorbing Agent (7)
According to Example 7]

In 2000 g of an aqueous solution of sodiumacrylate
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crosslinked pol yner powder (g) were m xed by spraying
30 3.5 parts by weight of an aqueous surface
wEe@ssssinki ng WO 2006/ 088115 PCT/ JP2006/ 302782PCRHP2006/302782
agent solution containing 0.3 parts by wei ght of
1, 4-butanediol and 0.2 parts by wei ght of
3-ethy|-3-hydroxynethy|oxeggne and 3 -parts by wei ght
of water. This m xture was”“Subjected to a heat 5
treatnment in a mxer at a heat nedium tenperature of
210C for 40 min_t.o optain a water _.absorhent resin (7
0 SRS dfng SRt ER&ich B 7 07 [aomar BE V& Befpe e (iShomer
codl L hard it § 8nt:hes 65 08/ '\J@‘f?h@@' WRE BQWdes 16y 403 g of
crosslinked pol yner powder {h) having a particle size
podfyd b0 yh ¢ we85¢ gy and havi phadre i r ( agelraagpul vemized of
shage was obt ai ned except that 450 % of water at 80C
adghkst i198d M pl aecbh RN gqagde f 1 A1 dtPsT) Vised Hgaction
Al fine rticl | onerating s , With 100 parts
i Siat gh 01 T RIS TRl LR o ShaT ke B yhar ) Seted
irROWders £ 8) n 1L & XA niw SPEayi 8923 oF RAAS§tRY 320 mm ,
wei ght of an aqueous surface crosslinking agent
wightlyti &2 Commai aing Vel ghgart $ bymmei ghthafckness of the

1,4-butanediol and 0.2 parts b wei ght of
ref?—“e?ﬁ?ln-é‘lhi?g%&nﬁ o‘%@t’san?egaﬁléf‘e paPP§ PRyt of the

s LR GIL O RLES. o LY SoULYIAN €, 4as, Sub) E?S%%%%l?ﬁi‘enréeagfilm
treatnment In m xer at a heat nedi umtenperature = of

h a0 ar #de &l p o obbai h a: waben Absar Rixnga agentveher and
conparison (6). [Conparative Exanple 7] 25 To 100

amamke by gl glasditte arosslyivekedz poliyerinpoviderofh) and
was added an agueous fluid %;2) containing 0.3 parts

PURCHEI §Rt f2 30di BAMTURAIrBGER sultt EECYFRNARECcHiARdT B O

th\éalﬁioe,gert%oq‘elmQ%luﬂé‘dxblﬁﬁﬁ'e.eq%eé'ﬁ?n’ 3P0 8h ¥ AU re of
chemcal) and 5 parts by weight © ﬁ%ter,

the reaction mixture to be 25°C, thereby removing oxygen

dissolved in the solution. In the following period,
feeding of nitrogen gas into the upper void space of

the reaction vessel was continued while exhausting from

the opposite side. Therein were injected 8.0 g of a

10% by weight aqueous solution of sodium persulfate as
a polymerization initiator and 1.4 g of a 1% by weight
aqueous solution of L-ascorbic acid, followed by mixing
sufficienfly with a magnetic stirrer. Because
polymerization was initiated at two minutes after
charging the polymerization initiator, the stainless
tray was subjected to repeated process of.soaking
intermittently in a water bath with a 1liquid
temperature of 12°C such that the tray is soaked into
a level corresponding to the height of 10 mm from the
bottom of the tray to allow for control of the

polymerization temperature. In 15 minutes after the
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30 followed by m xing. Furthernore, to 100 parts by WO
2006/ 088115 PCT/ JP2006/ 302782 96 wei ght of thus
WO e®alssingy m xture were m xed by spraying 3. SPQEIR290d1302782
wei ght of an aqueous surface crosslinking agent
solution containing 0.3 parts by wei ght of
1, 4- but anedi ol and 0.2 pag%g‘by wei ght of 5
3- et hyl - 3- hydr oxymet hyl ox ne and 3 parts by wei ght
of water. This m xture was subjected to a heat f
. treatpent in a mxer at a _heat dium tenperature o
T T 8P a6 i | §GBL A P A Ogktt o1 GHSBLETIRE agénct orpeak
c ri () : AC i ng i ve aml.e. 7
o Ot S oo B by 8% G R M TR gl A s
sowddesd iabsortd ngragenth wheh eompard 56t éfip <obd auredoimeooc
. Conparative Exanple 6 was added an aqueous fluid &§32
inEGneal BVieg 605 paPes d by IvieP ghtt € dt e saditumusmritdyepottom
suhfit nufacgt.ur b o.Py emcal .
°f #éluést??fég},a “E%d% ﬁiuéﬁ%@%é KSton c9§3|r) g Thus
re@@ﬂ@ibgVwkgmbéélwﬁdiyméﬁ|@%@déWusmé@nQith a meat
Mor eover, thus resulting m xture was dried at 70C for
chppprsr usnag wha aitrfd @t lventl i catd e ¢ ype kbabhohCwi.se Ltd. ,
dryer (manufactured by Satake Chemi cal 20 Equi pnent
NOMé% Eﬂfeoa}*f ChORP &4 ) By @i ads ¥ e @ 1Ehal Rand wwizdrole

oAT8 L AL L p S SapE p RE IS e
(poilipmé he gaby .opeFatdtdie afoide Exam ¢ hy&hd@elt?@lymer
dried matter was pul verized again using a roll mll,

(pog vaRRir s 1 helPea et © pese 6 1 Br blghes iwi s & zesbvire mesh
(m G PRBESF not DIgb) 1 07 LOAUET SOk [8)' RpBURE TG at
1D eac Ty T hau” | 50 4 bas phran L ab b tey haey e
batodd wisé. 8dkReersi hgheulfayetured by Satake Chemical
Equipment Mfg., Ltd., “type 71-S6”). Next, the dried
matter was subjected to a gel pulverizing step in which
the dried matter is pulverized with a roll mill, and
the pulvefized matter was classified with wire meshes
having a mesh opening size of 850 um and 150 pm to obtain
crosslinked polymer powder (e) having a particle size
of 150 um to 850 um and having an irregular pulverized
shape, and crosslinked polymer powder (f) having a
particle size of smaller than 150 pum.

By repeating the operation described above, 300
g of crosslinked polymer powder (f) wasobtainea. Thus
resulting 300 g of crosslinked polymer powder (f) was
charged into a 5 L mortar mixer (manufactured by NISHI
NIPPON SHIKENKI: KK) incubated in a water bath at 80°C,

and thereto was charged at once an agqueous fluid (sl)

for agglomeration of fine particles, which had been
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WD 2006/ 088115 PCT/ JP2006/ 302782 97 absorption
capacity under a load of 1.9 kPa, percent by weight
wo@Roopmsdiixl es having a particle size of smal | ePCT/i1a05/302782
150 gm brightness by Hunter, and noisture content
wer e nmeasured on each water absorbing agent obtained 5
as described in the foregojngs, according to the
measur ement met hod descri b&t bel ow. The measur ement
was conducted under conditions of at 25C 2C, and at
rel ative humdity of 50% RH Al so., as the .
kepiy ol 887 al WaHl 1 feséding A, vd 0 obbeby distakd o lade
a u ' of i ol.ut j.on t. of
o P Nt A Bhr T The hfer GEe8iE ot hoail R /100
V.anTamuwita 0§ el 500:e guwas ldiispersed was1800aflueafus fluid
dei oni zed water, and stirred for 2 hrs by a magnetic
Produs¢ed badings alivdnyd h0 18 8ofd 30F e €6 vektpacs ulfeate in
resi dual noner . Thereafter, the swollen gel was
1507 Bt 2 4t 68 691 g PId Cor "HEPER VR R GPSLEEbRAbg Lo LY after
thEoy®i RaghiuKabsha L diniNp. 13, sdebalned,pardt cLe8igeng,
specified by JIS P 3801: 5 gm . This filtrate was
criuwrg hen ksubjpech edetropbiWde at { Hh whthi 268 pofviddey form was

.chromat odi sc_25A for pretreatnent of HPLC sanple
migechul adttur 88 Soy2 RSeS| fduist fli ds0 LUd Ve f 99 hgisgiastes .
it po ize: .0Q. 4 m re . l.e for
ObRUELET GPLE 7o ByfEedma L Polr DALE AT o

fluesd dubé 1 ARRDES g Was hat ¥zed on hhgh n2p Pesd PETRICE size
l'iquid chromat ography (HPLC). A <calibration curve

ofobt di med Obyranal §rzicridh ermonaer 2 06t andafdtdol sit resulting
n was _used as an

resentin nown_ concentr at j
ag Q‘(Oé?%ﬁﬁt%éno%‘?ﬁ. T8 ngl%(m)o Jcondi dBrstTopedf Polymer
il Ut d e; pf : bsar hi ; ' :
(oS EE o of P R S R e O PR T R b st
thBCT/ 3R2006m 302 82Zned polymerizing step and the
aforementioned gel pulverizing step were brought into

a slightly stirred state, and the mixture was spread

over a 50 mesh-sized wire mesh (mesh opening: 300 um),

followed by hot-air drying at 180°C for 30 min using

an airflow ventilation type batch-wise dryer
(manufactured by Satake Chemical Equipment Mfg., Ltd.,
“type 71-S6”) to obtain a dried matter. This dried
matter was pulverized with a roll mill, and the
pulverized matter was further classified with wire
meshes having a mesh opening size of 850 pm and 150 pm
to.obtain crosslinked polymer powder (g) ﬁaving a
particle size of 150 pm to 850 um and having an irregular
pulverized ‘shape.

With 100 parts by weight of thus resulting
crosslinked polymer powder (g) were mixed by spraying

3.5 parts by weight of an aqueous surface crosslinking
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98 nononer of the water absorbing agent was
guantitatively determ ned. Conditions for neasurenent
worookiessTiare as follows. Carrier solution: agReDirR006/302782
phosphoric acid 5 solution prepared by diluting 3 ni
of phosphoric acid (85% by wei ght, manufactured by
Wako Pure Chem cal |Industries, Ltd.; special grade
chemical) in 1000 m  of uWira pure water (specific
resist ance not | ess than 15 MO cn) 10 Carrier
n. Col ymm; k DM 614-
ageﬁaﬁqufsa%wé&rbycogm%%w GfimPy weight of
enpe 3 v ngt 05 15, .
1 F%soﬁ%&%cﬁl%%pac%ﬁydwﬁogt Ldad ERC W awe:Lght of
3 -Bhytsy DFGaitoadi r Salyinnet By £ 00k /s wah ar 3alpsa)fbsn@yag\ﬁ@i ght
of 0.20 g was uniform put in a bag (60 mm X 85 Am
o frada tefr unwoVén: § aBri et ane |Wrﬁ1%r§elélb[1ﬁcafed to a heat

e AT 2kl ik BF  ehd <6F obig 30 %r?%?ééturce ot

2 1paker, 13U¢Pd> 810 Jemat gr kg, f £ G(7

(250 )? 9.81 rr%sect) Ou5| n% abcg’r?ttgéljfuagls%qh/{)kgép hei%gn

acsmat disigze celkainfpbe, 7manuf act ured by Kokusan
Corporation), and then wei ghed to determ ne wei ght W2

25 (GYOBPAHRLBIE MERFRLILO(g) of the bag was
vei ooy Aafer SR LRES g DB SR KBeHt, 1o

usi ng an absor bi'ng™ag ent

crb@’ng)m&%d tﬂ‘tﬁl‘ﬁﬁ@'ﬁ%@%@éﬂ r@m tk'i‘&v\zﬁ%éﬁm%é@t@'&dl é/\zs12e
according to the following fornula (g/9g) =
o £( VB-OWWm /tAD- 85 WOuR086/D 8811 SnBCENMI R2006 5302yB2pud9erized

shape was obtained except that 450 g of water at 80°C
was used in place of the aqueous fluid (sl) used in the
fine particle agglomerating step. With 100 parts by
weight of thus resulting crosslinked polymer powder (h)
were mixed by spraying 3.5 parts by weight of an aqueous

surface crosslinking agent solution containing 0.3

parts by weight of 1,4-butanediol and 0.2 parts by

weight of 3-ethyl-3-hydroxymethyloxetane and 3 parts
by weight of water. This mixture was subjected to a
heat treatment in a mixer at a heat medium temperature
of 210°C fbr 40 min to obtain a water absorbing agent
for comparison (6).

[Comparative Example 7]

To 100 parts by weight of the crosslinked polymer
powder (h) was added an aqueous fluid (s2) containing
0.3 parts by weight of sodium hydrogen sulfite
(manufactured by Wako Pure Chemical Industries, Ltd.,
special grade chemical) and 5 parts by weight of water,

followed by mixing. Furthermore, to 100 parts by
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wherein, WO represents wei ght of the water absorbing
agent. [Absorption Capacity Under a Hi gh Load of 4.8
woBwe/088115 a Physi ol ogi cal Saline Sol ution (AAPPAT/8P26%E302782
5 Absorbency Agai nst Pressure)] A water absorbing
agent of 0.900 g was wuniformy scattered on a
400- Mesh wire nesh nmade of stainless steel (nesh
size: 38 m welded to the 9@nd face (bottom of a
pl astic support cylinder 10 having an inner dianeter
qof .60 A piston, which has an outer dianeter a _
We|li9&ft*feongrréwgrr?ﬁ&&feﬂoﬂ%llX%MW%ﬁef%m@%&Ygﬁﬁraymg
. 303 the Janem suf thes s rLt. oy r .angd.
A s
ageatter shsathiolg agentaith M ght 3WBpagh Hf dihe waipgart or
cylinder, the water absorbing agent and the piston
L fadwpeasadolA weight Bdjust @R toshe dhve twepradss  of
t ter . absorhin nt upiformy at 4.8 kPa _
3 VR P g et Ot A e s Gl Wt saben thbont
o £PI §h@Br 20 theriedy CorPLetd NG As Sl y R MBASHN I P8 4 heat
apparatus. A glass filter having a drameter of 90 nm
tremdeenthiicknessicfe 5 am wah ohaceddua Peinipediashure of

with a dianmeter of 150 mm and thereto was poured a
218h¢sitsi gl @anisaltione@ksor ini envwedm robbed He 12§ - a2 2€ for

t 0. S l_ev s the, upper face.of th | ass
coffi£158% SRIE, B ritad e e 2 A nsca i o -
cm (Nooddd eat Tayo Reship Kai sha Ltd. ) was placed on
the surface of the glass filter to be entirely
wet tBd, 1 Gfdo @xtesk ysoktilon odveh d e t30rveeb sed il ergent
aper was .renoved. WD 2006/ 088115 PCT/ JP2006/ 302782
£0 206 PR R | NG agpar aLEs haspladbee 6a ttihee Example 6

was added an aqueous fluid (s3) containing 0.05 parts
by weight of sodium hydrogen sulfite (manufactured by
Wako Pure Chemical Industries, Ltd., special grade
chemical) and 30 parts by weight of water, followed by

mixing. Moreover, thus resulting mixture was dried at

70°C for 2 hrs using an airflow ventilation type

batch-wise dryer (manufactured by Satake- Chemical
Equipment Mfg., Ltd., “type 71-S6”). Because the
resultant dried matter aggregated rigidly, it could not
bejpassed.fhrougheawire mesh having a mesh opening size
of 850 um by the same operation as in Example 1. Thus,
the dried matter was pulverized again using a roll mill,
and was thereafter passed through a wire mesh having
a mesh opening size of 850 um to obtain a water absorbing
agent for comparison (8).

Amount of residual monomer, residual monomer
index, absorption capacity without load, absorption

capacity wunder a load of 4.8 kPa, single-layer
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filter paper and the liquid was absorbed with the
wat er absorbi ng agent under the load. The liquid
wo eaeloss1zs kept constant by adding the |iquid RENP2506/302782

the liquid surface becanme | ower than the upper face

of the glass filter. The neasuring apparatus was

taken out after an hour angd weight W (g) (weight of

t he support cylinder, the | I'en wat er absor bi ng

agent and the piston) excluding the used 10 weight

s_Jeasured_agai.n. The absorpti on capacit under a
ab\r%?)gﬁgz%l of 2R EE WPh EFAHT V\%SFL@&‘I‘%U‘P% éd_Qflr}éﬁfIt ﬁrcent
' [ QWi _N: 0
e Ko (0 5) Vs 10 Hh Srat e O B e
theepiledemns, Wt Yhh tofe § e yat e + @S0l Mo B98Mre content
Si ngl e-Layer Absorption Capacity Under a Load of 1.9
We{&ﬁa r‘?%?sél%“}sf’ﬁ‘l Gt Sl WaAls heakslomh bng( Sarn t Obtzaolned
Si gal.e: ry AAR 1 kPa: Singl.e-layer_Absorbency
aSAggig”r??tbg%ggéjsu%é])] t?}eeasgt}oern%% WS tonTELSd ST | BPI ythe
meh@df@me@ﬂ”ﬁ@ﬁﬁddﬂ@gs@@%H@&'B%f@@?c'&ﬁ$NM§Es%rement
high load of 4.8 kPa except that the weight of the

W awatawrn dalosos di nglcbegnentowaﬁtmwgofr @ 529('9@ a& :zvcb, and
0. 20 and 235 that a weight which was adjuste o be
atablrgqtagtﬁ’@ss?“’ﬁlﬂéd\fv&tlér 2bsoPBitng Bigent uhiferm st the

. i di ; | ght .of  the_ pistgn. wa :
ph%ﬁc%nci(iggg lIJS%Jh;I %??g&}f \;%és%?%tli%onn’ caabac(?t 55("9/ uffet 9nt

aqaelonas ebdiluf® kifda aas deal £l attad acqardingelo the
followng 30 formula. WO 2006/ 088115

PCT/ U006y 302 78 Re I DA uSAARM O WemABY  /(Wibrf Wher ei n Wb

remﬁﬁ%”&%é@%92£§§r£?3g5%§§£% %ﬂiggeghount of 0.500
g was dispersed in 1000 ml of deionized water, and
stirred for 2 hrs by a magnetic stirrer having a length
of 50 mm to extract the residual monomer. Thereafter,
the swollen gel was filtrated using filter paper
(manufactured by Toyo Roshi Kaisha ILtd., No. 2,
retained particle size specified by JIS P 3801: 5 pm) .
This filtrate was further subjected to filtration with
a filter chromatodisc 25A for pretreatment of HPLC
sample (manufactured by Kurabo Industries Ltd., for
agueous syétem, pore size: 0.45 pm) to prepare a sample
for measuring residual monomer. This sample for
measuring residual monomer was analyzed on high
performance liquid chromatography (HPLC) . A
calibration curve obtained by analyzing a monomer
standard solution presenting known concentration was
used Vas an external standard. Taking into

consideration of dilution rate of the water absorbing

agent in deionized water, the amount of residual
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wat er absor bi ng agent before water absorption and
pi ston; W5 represents wei ght of the support cylinder,
wG2ahgs11Rabsor bi ng agent after water absor pti OPCHIRR006/302782
pi ston; and WO represents wei ght of the water
absorbing agent). [Percent by Wight of Particles
Having a Particle Size of Smaller than 150 n] 10 The
wat er absor bi ng agent was 958ubj ected to sieve
classification using JIS standard si eves havi ng nesh
openi n i.ze of 850 pm 710. pm 600 pm 500 p ,
moﬂ%ﬁﬁﬁ goéﬁél%r‘ﬁatzﬁﬁ S PEP Iy al@enﬁnm&dq@@rp%tam‘aely
; d t .C: b I ght rt.icle in
e | e BT el P b b Pl BT (P PR 2
fodetoarsgi ned by actual neasurenent. Furthernore, with
respect to each range of particle size distribution,
per dedtadesr R ied butplagt t ed aspugolaygar ittt phoric  acid
rqQbabi ||t aper,.. Particle, size-corresponding tg R = |
50 B by vBF SH= had PHuS iobR érdt i Mt 38 RESS RagFar acid
(8B th ¢l & &1 48 (DRhn d#h cpUGIdd OBy | RAXY LBILE chemical
standard devi ati on (off% I's represented by the
Infloldtom ag ,f drul g, swhecean sywaber clvehtiie adf) ornMeaTs0 ml
narrower particle-size distribution. o~ = 0.5 x In
O£ (UbERP) PITF it et B, ( XPeardt X2 ¥ epriesent cpar niadl d &3 gechan
15fg[r R =84.10 by weight and for R = 15.9% by wei ght,
r 88pect?U&ly. For sieve classification, the water
absar bi-pg cagepp «@fq 10000 gywag igharged into a set of
the JIS standard nesh sieves having each nesh opening
Si z&€o BOmiThe IH WAEXESRENG 151 BEYE: 6ildner( mdi ranetert wfe 80 by
ng) and WO 2006/ 088115 PCT/ JP2006/ 302782 102 sieved
SheWgkihgPKsr B KiAutes using a Ro-tap sieve shaker
(Mogel |
Ltd.)~
Wavelength: UV 205 nm

E%‘n65tghgveeras@g§eer: fromlida, Seisakusho Co.,

[Absorption Capacity Without Load (CRC) for a
Physiological Saline Solution]

A water absorbing agent of 0.20 g was uniformly

'put in a bag (60 mm X 85 mm) made of unwoven fabric and

immersed in a physiological saline solution controlled
at 25 £ 2°C. The bag was taken out of the solution 30
minutes later, subjected to dewatering for 3 minutes
at 250 G (250 x 9.81 m/sec?) using a centrifuge (Model
H-122 small size centrifuge, manufactured by Kokusan
Corporation), and then weighed to determine weight W2
(g) of the bag. Weight Wl (g) of the bag was measured
after conducting similar operation without using any
water absorbing agent. Absorption Capacity (g/g) was
then calculated from the weights Wl and W2 according
to the following formula.

CRC (g/g) = (W2-W1l)/W0o-1
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[Brightness by Hunter (WB)] 5 Brightness by Hunter was
measured using Hunter colorineter. Geater value of

W b@shosdight ness by Hunter indicates that bri ghCTIEER006/32782
hi gher. [Misture content (H) of water absorbing
agent] The water absorbi ng agent of 2.000g was
accurately 10 weighed in_an alum num cup having a
di ameter of the bottom faé® of approxi mately 50 mm

and then total weight W (g) of the water absorbing

agent and the alum num cup yas mea red. :
whestbsaqudhi | Ferine sas tdr e 9% ﬁ?og\#ﬁg W3t &Fafd e F P9
ag|n an oven with the 15 atnospheric tenperature of 180C

$F 3 hrs. Three hours | ater, the alum num cup and

t he (wal £5 xRS R MPp aadeny Trdeved Hriamh theadverf werte kPa
sufficiently cooled to roomtenperature in a '
foxlesi Gdayeri.o Totgal cadi ghe vgne( PO bfrthemat BAP 4.8 kPa:
absor bi ng agent and the al uminhumcup 20 after dryin
Ab HRELREHSr 68,2 Rt tjrper?‘rﬁfséltrtﬁ)ejjcontent was determged

accqrding 40 Lhesbold owigng, fernul a£ H(%dy weight)
(vvz%\g's’?%m V\,heresln, V\prepr&esélnts wei ght of }gﬁe wat er

un 8BSOFRILRY s agent e r26d[ Gant entd ( ppMe oh Sul Fer Basdd made
Vol atil e Conmponent of WaAter Absorbing Agen

t] The
ofmgarirab@casaimgeaglentm@mlaiﬁémh 28c Hmof wé%%go the
nd. Conpar ati,ve anples_in n .
enaniff%i:f'ﬁ y{gﬁrt_etaaHE'i)sn fglaasg:%zf ?:ID%II %ﬁﬂ;(%gggp %851\-,\%§fjer
ha@Clr?g?(_t%ﬁn@nrpéﬁnéti%fme%?eorr@'ffXGf(Dehﬂtht1 25 M ton, which
descti bed WO 2006/ 088115 PCT/ JP2006/ 302782 103 in
h a GENERAL 1 EATALOEHR A 000 (palil i $kedialigog)than 60 mm,

publ i shed by SOGO LABORATORY GLASS WORKS OO, LTD).
anThenh iafe RRUERSapsdr BidRy ageht Mwds re@ by a She&d ce

ofo%ﬁ%eggggg%én%§iQW&EPQEWQM§%HG%59@‘E@@Hably up
and down, was mounted on the water absorbing agent.
Weight W3 (g) of the support cylinder, the water
absorbing agent and the piston was measured. A

weight adjusted to be ‘able to press the water

absorbing agent uniformly at 4.8 kPa including the

weight of the piston was mounted on the piston,
thereby completing a set of measuring apparatus.
A glass filter having a diameter of 30 mm and a
thickness of 5 mm was placed in a Petri dish with
a diameter of 150 mm, and thereto was poured a
physiological saline solution controlled‘gt 25 &
2°C up to the same level as the upper face of the
glass filter. A sheet of filter paper with a
diameter of 9 cm (No.2 from Toyo Roshi Kaisha Ltd.)
was placed on the surface of the glass filterxr to
be entirely wetted, and excess solution over the

wetted filter paper was removed.
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5 (Nangoku Pul p Techni cal Corporation, type: GSP-22)

cut into circular (dianeter: 116 nm. Nonwoven fabric
w@a0v6/0ksa1used i n place of heatl on paper. QuterPCT/JP2006/302782

circunference of the heatlon paper or nonwoven fabric

was fixed on inner wall of the glass Petri dish wth

a tape (10 mm 10 x 10 nm _at three sites. One edge of

a 3 Lsniffing bag (nanuFQQtured by OM ODORAI R

SERVI CE Corporation) was opened, and after placing

the -glass Petri dish includkng t he sprﬁ?d ter  ine

abs3MEF N8 ST 1 RhEr & AP 24AnAT WheHES pBri® 6f Gt he"

. sni ffi b S:C d, Wit h: an a LY dape ot the
fl?%%%aggpaeﬁ% \égla%e#g%ft%yqt%%r e‘:éag%rig%dgi nsi de gt?
wathe shbkfdngibag @gem framae rglass flubedatt dthed tbquid

the sniffing bag, odorless air of 1.2 L was fed -
levkdrevas drpsubseqsdnt ny, B0 aiddind Bhe0%k b Uit gH e
aqueous,sol uti on of sodium chloride i ol gl ca
th?ah%ﬂﬁ%&l&H%ﬁfQﬁﬂmgF&F?ofgw?Eﬁ%é%ﬁfﬁ%gogéﬁ%EZEace
0 t t0 thedi she d Hutkheh §nbifd 8¢ hags was
Ofm?’fg %?%\%e%t F%gcggrﬁ)am géltqcll on of the %rrbi&{epnt air,
tausimgoatglass fwnael conmecied twe aghlefWdn (g) (weight

(registered trade nanme) tube. Then, the water 25
o f alidue bisigP BGeTE WAkl APibREd tohFe TRPHoY APy W59 n,
and the bag was, seal.ed her et Ly Wi !
2D R GibRn P GHBET.C THE g Reb LT Yy S Gad B e TRe used
we i RPalars afe 346G £ @aP@rga & nsvel inng.adbe rpagi vAScapacity
recovered 60 mnutes later, which was left to stand at
unde ¥ aomigeneraad ur.4 ABtlePal égviqy wdsstandc st e Wy om
2006/ 088115 PCT/ JP2006/ 302782 04 te erigﬁ%e far, 10 .
thei ieds Dt e 7 | BAbR Mibbel & 5ppet 9 viel vE@ 1 hRY 19
£ atnnﬁpheric concentration was neasured using a gas
O§§Hb &r (manuf actured by Gastec Corporation, GV-100S)
and @ngas detgetor(guge 5 (maauvfies) ywed by Gastec
Corporation, No. 5 Lb, subject ,
wherein, WO represents weight of the water absorbing
agent.

[Single-Layer Absorption Capacity Under a Load of

1.9 kPa for a physiological saline solution (SAAP;

Single-layer AAP 1.9 kPa: Single-layer Absorbency
Against Pressure) ]

Measurement was conducted similarly to the
aforementioned absorption capacity under a high load
of 4.8 kPa except that the weight of the water
absorbing agent was changed from 0.900 g to 0.200 g and
that a weight which was adjusted to be able to press
the water absorbing agent uniformly at 1.9 kPa
including the weight of the piston was mounted.
Single-layer absorption capacity (g/g) under a load of
1.9 kPa was calculated according to the following

formula.'
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gas for measurement: sul fur dioxidize) while
preventing contam nation of the anbient air. This
W@RewosgH1es i ¢ concentration was defined as contBCI/JE20mii302782
of the sulfur based volatile conponent volatilized
from 10 the water absorbing agent. In the neasurenent
nmet hod, as the case may be, the gas detector tube nay
execute detection to resufPlin change of col or even
tEoughlsinilar operation is conducted using a
physi ol ogi cal saline_ sol ution alone 15 w thout using a
wat frApa%sélgtfi%)g ﬁge{mg‘Wﬁ) Uth a case, correction \g/]vas
erfar S i n a lu i
(R e 5 2n et e AaRnds LR e bat Byt Inder,
wasaki Nngprstting ahgeevabasede (detecti abddaptidn0%:nd
Ippn). 20 Results of neasurenment on the physical '
piptoper ey creesarbed apdgd taret shonsSiuPR A& T 1Y bMFE T/

Table 1 and .Table 2. [Sensory Test of Cdor ar
waBOg] LADIH WAL radd ShEL hﬁ%_%a%ér "5 5Fbi i ;C?Jgsg%é)n s 2nd
pi%%))nt;o a%x7% W‘}eﬁﬁfé%eéﬁsgrmpéﬂgh%g%&t $ Wik a tICOPRAB E8Qb ing

(I) to (8), respectively. The water absorbing agent
agé&fAtgn amount of 1 part by weight was swollen in 20

parts by weight of a 0.90 by wei ght physiol ogical .

sal i e seleatt &Y mbohér fdt Pead | yCrLers %V%Bgs?aﬁar&wle

. 37C for 1 haour. Therea r, sensory test WO
Sisg06r s8R es P Eﬁfdbeﬁ%@zm? 105 of odor by 10 adult

subject Sy WS CHB LG AU g hPette wayakyatian: aet hedsieve
t hose not having an unpl easant odor were scored O

clpeisnts i thasieohavbig @nJ l6plsezsadt rador i e werse lsxviag gnesh
poi nts; and accordi ngly, _eval uati

. : non 5t gr ade of
opPBNaHl €S WAS REdS HepeRdi Ad GriHegh 88 g o %R Y5 pm,
3OHanllme,aS§TLZrﬂlems,s fé%erﬂn?,nci%%6bypr¥1hgn§ijb4§0£1m, and a tray,
and then percent by weight of particles having a
particle size of smaller than 150 pm was determined by

actual measurement. Furthermore, with respect to each

range<xfparticlesizecﬂﬁtribution,percentagesf&were

plotted on a logarithmic probability paper. Particle

size corresponding to R = 50% by weight was thus
determined as mass median particle size (D50). In
addition, logarithmic standard deviation (o) 1is

representéd by the following formula, wherein smaller

value of ol means narrower particle-size distribution.
ol = 0.5 x 1ln (X2/X1)

wherein, X1 and X2 represent particle size forE%= 84.1%

by weight and for R = 15.9% by weight, respectively.
For sieve classification, the water absorbing

agentiof 10.00 g was charged into a set of the JIS

standard mesh sieves having each mesh opening size

(The TIDA TESTING SIEVE: inner diameter of 80 mm) and
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Average score from 10 subjects corresponds to the odor
point. As this odor point is |lower, generation of |ess
wanpbesEent odor is indicated. Results of thisPodar20043027s2

poi nt are shown in the following Table 1 and Table 2.

As a control standard for conparison, the water
absorbent resin (1) was u;@?. Thus, -eval uati on was
made usi ng the odor point this water absorbent
resin (1) assunmed to be 3.0. 15 As is seen fromthe
res%¥t§hgf t he nsory test . of odor, the

i ter )
S 1GBESH b RE Kyt of émﬁ%?ﬁﬁﬁs(ﬂ31ﬁﬁaﬁuggijap sieve

shalkeect | y gl Xing: sodiunshydy goe swld it e 4 o thegstate
of powder as a sul fur-containing reducing agent

Se feghikhi s 8@ ahoodor Lgpeci f.i ¢ for sodi um hydrogen 20
sulfite, whereby resulting in increase of '

unpll &5t hBSS xp¥r iteHe e by Whe Isubj ect. Moreover,
even lilad 08 3l pin YAl 0gen PULT 118 182 80400 1 thEnter

state an aqueo I on, npl easantness

colexpemeansced by riher subj 2Lt Wag aBees kit 68 sbBy2Punter
i ncreased when a heat treatnent at high tenperature

indfoprtedmnphet MMOCyhtte $egdrd hdbgBmmpar ati ve Exanpl e
7) ﬁgf carried out in the following step. In cgontrast,
It

& r2vREFed TREE the! BihpPéadtht Rés & EkpEPatt eIy &
t heTﬁlé_ng%%tef %kﬁsegﬁesiaﬁgg{@ggat&f Jreg B@% w%swamgggl%%ely

30 residual nmononer inthe fi'ne po

we 1200660881 15nPGT JR20Q614 302F82h 2 106 A0g! aieiméteE StE€Pthe
as in Exanple 7, or a nethod in which a
botsipurLaent #hi ayredwéingg abentd @ smagdedndo then total

ve UL FRSTRES of SAB, T 8oL BBl bane, CHLPB IAR, ene
aludy EARLOYES WY HdRbihonof Abgahent cGere, ( Ey@'dfs‘gi 8Ried
of Variance of the Anpbunt of Residual Mnhoner)
by allowing to stand still 1in an oven with the
atmospheric temperature of 180°C for 3 hrs. Three
hours later, the aluminum cup and the water absorbing
agent removed from the oven were sufficiently cooled
to room temperature in a desiccator. Total weight W8
(g) of the water absorbing agent and the aluminum cup
after drying was measured, and the moisture content was
determined according to the following formula.
H ($ by weight) = (W7-W8) /WO
wherein, WO represents weight of the water absorbing
agent.
’ [Content (ppm) of Sulfur Based Volatile Component
of Water Absorbing Agent]
The water absorbing agent obtained in each of
Exampies and Comparative Examples in an amount of 6.00g
was uniformly spread in a glass Petri dish (Code: 305-07,

external diameter: 120 mm x height: 25 mm, described
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A wat er - absorbent core including 10 g of a water

absor bi ng agent and 10 g of fluff pulp was produced
w@206088110 t he wat er absorbi ng agent (3) obtai PEdJr2006/302782

Exanple 3 and fluff pulp as a hydrophilic fiber.

Details of the nethod for the production of this

wat er - absorbent core w ] _be descri-bed bel ow. The

wat er absor bi ng agent (3)10?n an amount of 100 parts

by wei ght was charged in a 15 hopper, and setting was

in Séﬁw&%éﬁ‘?\&ﬁ°é¢2a%\ﬁp%e%“§fﬁiwaﬁ 1 ﬁ?a%aﬁeﬁteﬁmésrbon%gow

t f bea he
putl 0 Os8h gLkt azelo kB0 Pagpiay feadpy oo v
Thead) %h@dwaneDf eﬂ@sdrkﬁh@hgg@ﬁherwéﬂ:andov%&esétbyng phset

executed such that the fluff pulp was dropped on ‘the
of wibree abRbile a prédel éaviidd RABIGE AR ehepdihgn Paper

dlsetagled . r|od starting fromtine ,,

a ti
(NgJp9 Rt U %Céhang Wofﬁethﬁflérté’l?sor 5 g~ agdnt Ut
1n1§§)mg]\_’gﬁltanie td MBmRA It m@?@ hhe dr apph g in thepwaleican
25 sorbing agent (3) in a predeterm ned anobunt was
be tiergd rat @d.a dbeo fdtes ahsopagnd rcor Ouitse producedh bhyrence
dr oppi ng the water absorbi ng agent rr%s and the fluff
of g bF 3t WPPe PFERRTL R& fh%gwé”fe?%\ éq%“n@tﬂasl ALeppd on

2 f
lnré%raﬁalés f)if%ﬁg qtrhhemfrom opg o"ﬁ%éiﬁdg & 55??1 (10 mm

X 1V‘@) rﬁm%¥@0§h%1§ltepsm_/ J(ﬁ’ﬁgo@cg@87%zf A0Z mesdhiffing
First, supply of the fluff pulp was started, and then
bad hensmmtf(m:bﬁrterde by WML 0§ ORFedBr SEMI%Epféblr@spraheon)

wat er absor bi ng agent on_to drgp.the

wa%?@e%@ortﬁrﬁ é’g%%%r(sgl?ﬁl& rgg*@tegﬂrfaﬁe% Bount dish
incgg d?.fr}aqﬁ tpef%aexgattle@a%egéfgl%fgt &l {1 ﬁ%é?%lqﬁ, and

yer was initiated on e wre
opeﬁeéardgbélgicy,ofhw/@tgh—lafoﬁpﬁgerﬁagormsva@lm@ducadlth an
Thr ough repeating this operation, 10 sheets of the
adhesive tape not to 1leave any space. After
depressurizing inside of the sniffing bag once from a

glass tube attached to the sniffing bag, odorless air

of 1.2 L was fed therein, and subsequently, 30 ml of

a 0.90% by weight aqueous solution of sodium chloride
(physiological saline solution) adjusted to a
temperature of 25 * 2°C was poured at once to the dish
in the sniffing bag, while preventing contamination of
the ambient air, using a glass funnel connected to a
Teflon (registered trade name) tube. Then, the water
absorbing agent was allowed to be uniformly swollen,
and the bag was sealed hermetically with a silicon
rubber stopper. The bag was left to stand in an
incubator at 37°C to permit swelling. The bag was
recovered 60 minutes later, which was left to stand at

room temperature. After leaving to stand at room
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wat er - absor bent cores (1) to (10) were produced. Each

10 of the resulting water-absorbent cores (1) to (10)
woee®e/ogdiated in a pol yethyl ene bag (Iength: 20PCTyP2006/302782

width: 24 cnm). After sealing the opening of the bag,

the bag was shaken. Separation of the water absorbing

agent (3) fromthe fl uffS{)uI p yiel ded separated

grater absorbing 15 agent Q43) 1to (3)-10. Residual

nononer of the resulti ng each water aﬁsor bi ng agen:

IS sho in Table 3. Mreover, through carrying ou
tegﬁprﬁlf%wﬁerféﬂ or® TSP RE Srtve Tike élébmrbum@gh@emstfqpper

onpag 5 obt ai nparative ,
Wat%he vvaftng%réa sznr gﬁﬁ% atagcrﬁgg]?g%rgcﬁparl s%ﬁe(lgx ngPH?n

me @Sjudddwersd opt ai ged sRapiidual (ABRAES <0k Ade by Gastec
resul ting each water absorbing agent is shown in .
Corzmea Bipel ow. GO LO08) 088118 PGI/ JB2G06/ aaxmtoi:os tube

-, ri_ N61 NOJ mc-| 4 a)
m%)nuofaz\lcggr%ﬂ%y@aé. )ecb Cbom)eéabt{t)))n_,_ NI‘@N }é., )sudq)j ect
gag, N(%o['r"ooétf'é_)a.sﬁrec 5%,],};3 ﬁl 431 1di)z Do Owkwle
pre@qﬂﬁlngUIthJMinaNﬂdnNON fhie0 &hnbS enM QL £9  This
atmospheric concentration was defined as content (ppm)
of the sulfur based volatile component volatilized from
the water absorbing agent.

In the measurement method, as the case may be, the
gas detector tube may execute detection to result in
change of color even though similar operation is
conducted using a physiological saline solution alone
without using a water absorbing agent. 1In such a case,

correction was performed by subtracting a blank value

detected in the indicator range yielded when a

physiological saline solution alone was used

(detection limit: 0.05 ppm).

Results of measurement on the physical properties
described above are shown in the following Table 1 and
Table 2.

[Sensory Test of Odor]

Sensoryevaluationwasn@de<n1thewaterabsorbing
agents (1) to (7) and water absorbing agents for
comparison (1) to (8), respectively. The water
absorbing agent in an amount of 1 part by weight was
swollen in 20 parts by weight of a 0.9% by weight
physiological saline solution, and hermetically left

to stand at 37°C for 1 hour. Thereafter, sensory test
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k 3cOroO ro0 00 (NNONOI1? (D u) .upa N
cocoQ O~t1Ifl d Om(aOU- NI"'DNN(Y) NMr
WO 2046881 k 3 Aro O0) ro Oo, p -,1 a, -,PAr/JP2066/302782
Q -WkjoVlI -1 r1COcoc')r-i (Oo/)) .- 0d . co
NcoHco ONO knocoOwro Na) O0u-rH 4-J (1)
.00 -. 4 NtollOO(NONO) fir) .uP (1)M(,0 co
10 p Mro0O0) - NNNriif8a c1 NNN k kg2 (dNp
W W ro 41b) Oa)Qaa)OCC) aJ] cv NHNNO\ p N

NNONO7 O
of(®§orkb§(ﬁﬁ aﬂp&ﬁw§ugj§c§ﬁ %a§|cq%§;’q QPS.C)ép the

ev%ilégtq%lgln%ltf\ll (E)h%gl\lllg/ltloh%‘;\ing éh anp:h_eaﬂ’g'amtrgdor
were scored 0 point; those having an unpleasant odor
were scored 5 points; and accordingly, evaluafion on
the grade of 5 scale was made dépending on degree of
the unpleasantness experienced by the subject.
Average score from 10 subjects corresponds to the odor
point. As this odor point is lower, generation of less
unpleasant odor is indicated. Results of this odor
point are shown in the following Table 1 and Table 2.
As a control standard for comparison, the water
absorbent resin (1) was used. Thus, evaluation was
made using the odor point of this water absorbent resin
(1) assumed to be 3.0.

As is seen from the results of the sensory test

of odor, the water absorbing agent for comparison (2)

prepared by directly mixing sodium hydrogen sulfite in

the state of powder as a sulfur-containing reducing

agent exhibited an odor specific for sodium hydrogen
sulfite, whereby resulting in increase of
unpleasantness experienced by the subject. Moreover,
even if the sodium hydrogen sulfite was added in the
state of an agqueous solution, unpleasantness
experienced by the subject was ascertained to be
increased when a heat treatment at high temperature
(for example, 210°C with regard to Comparative Example
7) was carried out in the following step. In contrast,
it was revealed that the unpleasantness experienced by

the subject is decreased when the method in which the

residual monomer 1is reduced in the fine powder
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Or-1(1) rla) 11 QG qgqr-AQQ YVU F V) Eod-) \
00)-t S~ SacqoO0OO0OUDb~}p0O Oa (1) u (1) 0
a) 0a) O0v) 27 HO ral 1%%30 rAmO 0ol OUEU
0O0000.r10r111 .HO WOu ~ UGO+1 o u ri
sar~v3xNmd-drl-H 41 .0r1 WMQOOO a
= H.ub a, mroHA4rl Sam44 TSOr{ orl 4 r .
29q et la T BaTrg) 16 EHAETIE [m & £ ek by whch

by
a Qu@f’ﬂ@—c‘ﬂ)al:a%’n?hgmﬁg’dﬁ%ﬁgdfa]%\%(ng Fig A% 1te§_Dthe

wathe b S&qbﬁbémtlfébDnoaﬁtérkk&@(buafdﬁd &oml thking
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fol OWé)nngﬂ)PhﬁttldlEF-ltdl@)h{)thRFH}H@?@WCI@ Breapmgnty is

empg[%y%dlp cl modaa) a 0) r-1H-ri 1-1r1 a) a) a)

r--1 14 r-1 0o r-i 1-1 m+ad) 4-11 (0 4) ri
O lipv@a BhaMion of Absorbent Core (Evaluation of
Variance of the Amount of Residual Monomer) ]

.A water-absorbent core including 10 g of a water
absorbing agent and 10 g of fluff pulp was produced using
the water absorbing agent (3) obtained in Example 3 and
fluff pulp as a hydrophilic fiber. Details of the
method for the production of this water—-absorbent core
will be described below. The water absorbing agent (3)
in an amount of 100 parts by weight was charged in a
hopper, and setting was executed so that the water

absorbing agent was dropped on the wire mesh

intermittently, in response to on-off switching of the

vibrating feeder, the conveyed and charged amount of

which had been adjusted beforehand. On the other hand,
setting was executed such that the fluff pulp was
dropped on the wire mesh in a predetermined amount while
being disehtangled in a time period starting from time
point before the dropping of the water absorbing agent
(3) over the time point when the dropping of the water
absorbing agent (3) in a predetermined améunt was
terminated. The water-absorbent core is produced by
dropping the water absorbing agent (3) and the fluff
pulp on a wire mesh that has a frame (length: 12 cmn,
width: 12 cm) and has a mesh opening size of 150 um,

and aspirating them from the bottom side of the wire
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fluff pulp layer was initiated on the wire mesh.
Accordingly, the water-absorbent core was produced.
Through repeating this operation, 10 sheets of the
water—-absorbent cores (1) to (10) were produced. Each
of the resulting water-absorbent cores (1) to (10) was
placed in a polyethylene bag (length: 20 cm, width: 24
cm). After sealing the opening of the bag, the bag was
shaken. Separation of the watei absorbing agent (3)
from the fluff pulp yielded separated water absorbing
agents (3)-1 to (3)-10. Residual monomer of the
resulting each water absorbing agent is shown in Table
3.

Moreover, through carrying out similar operation
using the water absorbing agent for comparison (5)
obtained in Comparative Example 5, the water absorbing
agents for comparison (5)-1 to (5)-10 were obtained.
Residual monomer of the resulting each water absorbing

agent is shown in Table 3 below.
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Eth®3b8m3ﬁahb 4+ P B 4Qmy aﬂakﬂ&b”E&%ﬂé&@WG‘@e&@aled
m ro WD 2006/ 088115 PCT/JP2006/ 302782 111
that the water absorbing agents of Examples l to 4
included low amount of residual monomer, exhibited
small variance of the amount of residual monomer among
ranges of particle size distribution, and was sanitary.
Moreover, comparison of Example 2 with Comparative
Example 2, and comparison of Example 5 with Example 6
revealed that for obtaining a water absorbing agent
having the physical properties as described above, not
only merely mixing the sulfur-containing reducing
agent with the water absorbent resin, but also
homogenously mixing the aqueous sulfur-containing
reducing agent solution with  the water absorbent resin

is effective. Furthermore, although lowering of the

amount of residual monomer was contemplated through

increasing the amount of the polymerization initiator

in Comparative Example 5, it was elucidated that the
residual monomer index could not be reduced in the range
according to other Examples, and in addition, lowering

of the brightness by Hunter as well as lowering of

absorption capacity under a high load of 4.8 kPa were

found.

Comparison of Example 7 with Comparativé Example
6 revealed that when the amount of residual monomer
retained by fine particles was reduced in the step for
obtaining agglomerated gel of fine powder, the amount
of residual monomer of the resulting water absorbing

agent 1is reduced, and the residual monomer index can
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In Table 1 and Table 2, conparison of Exanples 1 and

2 with Conparative Exanple 1, conparison of Exanples
w@2@ndsa1s t h Conparative Exanple 3 reveal ed PCHEIP20E302782

wat er absor bi ng agents of Exanples 1 to 4 5 included

| ow anount of residual nonomer, exhibited small

vari ance of the anmpunt of residual nobnoner anong

ranges of particle size dikt4ibution, and was

sanitary. Nbreover compari son of Exanple 2 wth

Conpar ati ve nple 2, and conparison of Exanple 5
beyj t%léﬁanﬁ@d@cl@dreveall‘e‘éir?ﬁ’é’telfor obt @Pni fg? K1t er into
coBRE0ERIAG A9EN, AV RY LIS, PDUS! £0L RIOREM €S EScan be

escr | ove mer el y mxi n t he
co%it f UH=e0RhaIi1RG & £IUG) ee tﬂ@eﬂbs\w&ﬁlaﬁ_nﬁo%ﬁ@ér through
absorbent resin, but also honogenously m xing the.
sedmbuegsmlﬁer mecmtcadnprfg H?Samedmmglagemrgoéu‘itfmient,
anét -the ter absor bent in is effective.

{dugy Wm?afwéﬂ SF2BHe® Affeht ssfuced than
1nf%§ﬂedlﬁaés<9“8$”§ﬁ §9ﬂltgeméataerﬁioﬁm;°%%hlp6ﬂ2ﬁlgﬁi]gtion
t he amount o e po zation initiato
inGaipat atd ven Exaipee b1 44t wes .el uci dated that the 20
resi dual nopnoner i ndex could not be reduced in the
r anget idceofdimigh €6/ other iBxamplesst d&mpmncadupardmson of

Iomei%n of. .t he br&%g%ggss by _Hunt e as, wel

Exiafiiet Png of + dbsGPB éﬁﬁlﬁf?ﬁ@i?;ﬂh|$@?0£?%$dual
mofﬂuﬁngE’aceerle bfeoﬁ%'é‘jiugédc@%%r S Ob - a}{@@o th%trbethod
Conparative Exanple 6 revealed that when the anount
ofofCamsadud i vena@mermp i et @i ,nedh by « itiee pakts icd es Iwasonomer
reduced .in the step for obtaining aggl onerated gel of
inaie peviden ot e lbantthef dessi gl TmgfercoRlehaiot be
r.es 30_agent reduced, and t

attau1|atlng W@t d%b%ﬂblng#%ﬁ? 6&yeﬁ%nglsture congent

ual” nononef
wa%CIMS%O%tﬁA&OHﬁzs pLoheralism reduasde MareOVenp Al $8ent
taking i1nto
resin component in the water absorbing agent (solid
content) was lowered in Comparative Example 8, the

absorption capacity without load and the absorption

capacity under a high load became low. Moreover, in

Comparative Example 8, pulverizing step was carried out
again after the surface crosslinking treatment for the
purpose of pulverizing rigid agglomerates, however, it
was proven'that this operation resulted in destruction
of the surface~crosslinked layer, thereby reducing the
absorption capacity under a load to a greater extent
than the lowering which may be caused by the’lowered
solid content.

As is shown in Table 1 and Table 2, Example 3 and
Comparative Example 5 exhibited approximately the same
amount of residual monomer. However, as is clear from

Table 3, variance on each water-absorbent core was
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consi deration of Conparative Exanple 5, it can be
concl uded that | owering of the residual nononer
wa booogf11s sel ecting the nmet hod of Exanpl e 7 i SPODIR2006/302782
efficient, 5 and the residual nononer index can be
al so reduced than in the case of increasing the
anount of polynerization initiator in polymerization.
.Still further, as is cleaf! $rom conpari son of
Exanple 7 with Conparative Exanple 8, the residual 10
mononer coul d be_reduced enough according to_the

Smﬁ&h%a éfﬂ EFRIBP 461 Ve "BaFPI 808 L Ghd £ B itgee rlagfwmmsmual
mo'irl%r}t? %Q?X L@l {:Eﬁg)&\#{rg 0, Rﬁ%ﬁ%bﬂ@%f&@% xample

not al hed. becausée the noi

5 C@mﬁMBugﬁﬁ Hhgh @ﬁbhhﬁsFﬁﬁpoﬁééiﬁﬁﬁﬂrmmﬁﬁbﬁér was
absor bent 15 resin conponent in the water absorbing

ap@g’emi(n@(ﬂep*hy tdret emenenaisn | bwdrtedc ks eGonpar at i ve
le 8, t bsor pt.i on capaci wi t hout | oad and
The BBSUR O © EaR Bty SHATE 1 1 GhFORtE Bt aes M hod
ar,at e.8, rizi t
for e R OB e T S e P pa B LB HdBn ISR che
prermstli]kkr@glﬂi@ﬁt,n&Iﬁaferr thes o puipesa gdfn P ¥yeing Bglow
gid agglonerates however, it was proven that this

am@p)e'r%u@ nreasidead e Rfeseryctdioh sof lthe’suipaces of the
t hereby reduci ng the absorption

d
amgglgrgm 9)?(&%5?%2{4]%90%0 ©or @é?%?geﬁae?lge% ? al‘E?"jtﬁr{felcle

s il-@nerd ng twhiicht iRy, be-gaused byt hgilwered sglid yater
content. As is shown in Table 1 and Table 2, Exanple 3

abardcb Cogpargtn veiExan ec &1l exdtsd bj tedeaappr@wxl eatied \ariPebad
sane anount of residual nmononer. However, as is clear

Smﬁ%ﬁnsoaﬂﬂﬂeb%s vaie ehcbadh REeR wdt®Y O&ifdvl Benphabtbcal

5 0L EBR OIS0 00 A1 TR A o
phlylﬁec),(all NpGAIParkSE W dheCompar d Ve rBXMPteon of the
polymer.

Moreover, the water absorbing agent of the present
invention exhibits favorable physical properties, low
amount of residual monomer, and small variance of the
amount of residual monomer among ranges of particle
size distribution, therefore, when it is used in
absorbing articles such as diapers, variance among the
products méy be lessened, and sanitary products can be
provided even in the cases in which it is used in

absorbing articles of slim type.

Industrial Applicability

The water absorbing agent of the present invention
can be applied to uses requiring water absorbing
capacity and water retaining capacity including water

absorbing agents for sanitary goods such as diapers and



5 al t hough the anobunt of residual nononer was

approximately the sane in both cases. 5 As descri bed
whegoeossbdve, according to the nmethod for thePCT/JP2006/302782

production of the water absorbing agent of the

present invention, a water absorbing agent having a

| ow anmount of residual nononmer, and-small variance of

the anount of residual nohther anong ranges of

particle 10 size distribution can be obtained. This

wat er absorbi ng agent is not colored, doe's not emt
Sagiy dRY PGRKL D Sand! Has Twéld L hARdMe R FERdrapf 8T medical
asBYSLERL o P! R 02, o LOAM . COUSLA0 3 HLBLEBRLaL ana

oper

I rfpai rmen yS|c i es
ho@etef i oraf+HD Qfsd heanl:f’ @QhWatNW@e%f@énﬂé"efw &ther
absor bi ng agent of the present invention exhibits,
infaver abled physi can@ropertiese .l ow anmount of residual

nDnQﬂE and snall variance _of the anmpunt of re3|qﬁﬁl
monohBf SRGRS ? LRGeS X&rk apré?Fllarbs'fof% T e E AilplSig 0
ant NELERAY £, whenal b 51 Uyl dffiggbafgn@rtaghesbauqnade
ers, variance anmong t pro

W1+teﬁ51eﬁed,egﬁmltsa@ tfawmprc@dyopsmajmbﬁesprooﬁnﬂna PMeNsent
_in the cases in which it is used in absorbing
ingenkeied-of slimtype. 25 Industrial Applicability The

wat er absorbi ng agent of the present invention can be

applied to uses requiring water absorbing capacity

and water retaining capacity including water 30

absor bi ng agents for sanitary goods such as diapers

and WD 2006/ 088115 PCT/ JP2006/ 302782 - 114 sanitary

napki ns, water retaining agents for nedical use,

wat er retaining agents for agricultural and

horticul tural use, and dehydrating agents for other
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i ndustrial use, and the Iike. 5 The foregoing
expl anations are for nerely showi ng an exanple, and
we 2006088 150di ficati ons can be made Wit hout deper/gr20e5/302782
fromthe principles of the present invention. W
2006/ 088115 PCT/ JP2006/ 302782 115 dains: it, A
particul ate water absorblgf agent conprising a water
absorbent resin as a prin % conmponent, 5 wherein
t he absorbent resin has a cross-linked structure
i.ncluding a constitutional unit derived from an
Af ur at ed carboxylic acid and/or a salt thereof and
is obtaind by a surface crosslinking treatnent around
the surface thereof with a surface crosslinking 10
1 agend, psaitdi eaflert @bgatkimgplagentb togprigkny pantdrl edng
having a particle size of 300 to 850 gm and particles
a W%&?ﬁg%?%%Fﬁ%ﬂ% E?fé%ﬁa§mﬂI%Flpﬁﬂp%éo%ﬂﬂpﬂﬁ§ﬂ§n

the wit anEH ég%%ﬁﬁgﬂ%mqeéﬁﬂuﬁa 1%'5@8%§rfwnged

but "not |gher han pm an resi dudl Tonome
st riu"tﬂﬁﬁ r(eRMn)c ab g ulgaked olys t heu tfid h awi g 1 frorry :avé &) from
= |RM -RVMR1/RVA (1) wherein, RML represents the
an mﬁmatwﬁav@éld@mbﬂﬁmdmﬂ aQ@dﬁamﬁé@Mﬂ&Hsab§oﬂh@geof

ent havin article spze of smaller than 300 gm
an 98N SREaand, glyes 5 CGHSET BB nGY Ofte: WRkdr hbEdRs e nt
aroqgf?@tthgwgu recrb]ﬁérte%aw@ Ata Of o8l dyal aenangy ;o

of the mater ng agent aV|ng a particle size
ageaft 300 to 850 gn1anDng the particles 25 constituting

the water absorbing agent; and RVA represents the

anp8At bfva BSrdadls woRAMT Y enife GRIBK 1 wbrer A icles

havfkg a particle size of 300 to 850 um and particles

Cl

having a particle size of smaller than 300 pm,

wherein the amount of residual monomer is not
lower than 0 but not higher than 500 ppm, and

residual monomer index (RMI) calculated by the
following formula (1):

RMI = [RMi-RM;|/RMjs (1)
wherein, RM; represents the amount of residual monomer
of the water absorbing agent having a particle size of
smaller than 300 um among the particles constituting
the water ébsorbing agent; RM; represents the amount
of residual monomer of the water absorbing agent having
a particle size of 300 to 850 pum among the particles
constituting the water absorbing agent; énd RMjp
represents the amount of residual monomer of the water
absorbing agent,

is not greater than 0.30.

2. The water absorbing agent according to claim 1
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Is not greater than 0.30. 30 2. The water absorbing
agent according to claim1l WO 2006/ 088115

weEFansAsAN06/ 302782 116 wherein the anount of PEFIRMEG/302782
nmononer is not |Iower than O but not higher than 300
ppm 3.- The water absorbing agent according to claim
1 or 5 claim2 wherein n@ig conponent of said
unsaturated carboxylic acid is acrylic acid, and said
residual -~ nmononer is acrylic acid and/or a salt

t hereo 4. The water absqrbi.ng agent accordj to a
Wh gL B h EGPRAMTHe OFf (6 S AHAo TGRS it b o ex Than
0 P@theles, Dguidg taRarihel ¢ hze of 300 to 850 gmto
particles having a particlé size of smaller than 300
mis not |ess than 20/80 but not greater than 80/ 20.

15 5. The water absorbing agent according to any one
3. ofThe| HRke 1 2BS2 ke @i A IgTsor pEFOT Thpacitty G 2 ABuUL ©F

| oad , ( f.or hysi ol ogi cal_sal ine | ut | 1,51
<1488 2 (HRPay BERNG SRBPERn R bae O R A G Pl
caﬂ%gﬁﬁﬂﬁwla@i&-@é“@c%?%ﬁé-%&@@)féﬁdasaid residual

physi ol ogi cal saline 20 solution is not |ess than 20
morgge r6.1 Fhacwatlet cabsordi rg fent aaccot di tidr¢ beardy. one

of claims 1 to 4 wherein total absorption capacity

(TAC) for a physiological saline solution which is

1. CoAg ghh by e ol s o e 2 T (310 o

clLapacityowst hewrel pade(igfig) , rand SAAP Sk adlce-d aygaving
AAP) represents single-layer absorption capacity

a pmdedcd ¢ oatlzef df 93080 tkda8bd/ g WO 2GO6Y D88ELHS having
PCT/ JP2006/ 302782 117 _ is not |ess than 65 g/gi

a particle size of smaller than 300 pm 1s not less than

20/80 but not greater than 80/20.

5. The water absorbing agent according to any one of
claims 1 to 4 wherein absorption capacity without load

(CRC) for a physiological saline solution is not less

than 30 g/g, and absorption capacity under a high load

of 4.8 kPa (AAP 4.8 kPa) for a physiological saline

solution is not less than 20 g/g.

6. The water absorbing agent according to any one of

claims 1 to 4 wherein total absorption capacity (TAC)

.foreaphysiologicalsalinesolutionwhichjiscalculated

by the following formula (2):

TAC (g/g) = CRC + SAAP (2)
wherein, CRC represents absorption capacity without
load (g/g), and SAAP (Single-layer AAP) represents
single-layer absorption capacity under a load of 1.9

kPa (g/g),
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7. The wat er absorbing agent according to any one of
clains 1 to 6 wherein content of the particles having

wo2@6ps8113 cl e size of smaller than 150 mis noPCTiIRP&302782
than 2% by wei ght. 8. The water absorbing agent
according to any one of <clains 1 to 7 wherein the
particle has an irregul ar O pul veri zed shape. 9. The
wat er absor bi ng agent accot ing to any one of clains
1 to 8 which conprises an oxidizing agent, a reducing

. age tlor a rsul% te salt; and a water 15 absorbent

18 ﬁ%%?n.‘ﬁ%ﬁ %ﬁé”ha grgd§§0rbing agent according to any
one of clains 1 to 9 which conprises a
sul fur-containing reducing agent and a water

7. alldoe beat aresAbso2®b ildg Agwateraabsardl ng agerdny one of

conprising: a water, absorbent resin which has a - ,
clatmgsd| trked e ety conhentding hhcomstFEiitilghalhaving
unit .derived from an sat ur at ed rboxylic acid .,
2 Bl b sai£ Hor cOP a5 Rt 00 oW af fed dy Aloher
thanll bacey grpssldiking treatment around the surface
thereof with a surface crosslinking agent; and a
sul fur-contai ning reduci ng agent, wherein absorption

capacity without Igad (CRC) for a physiologica
8. sﬁ%?mw§&%ﬁi%aspéﬁﬂﬁ IégﬁQ%a%CQﬁf%%n§/§P\ﬂ§Y one of

o1 ORI PRI ShErSh, 138 PSR o SOEREL LN

er a hig r

pulphysiolagi salagsal ine solution is not |ess than 20
g/ g, content of sulfur based volatile conponent as an
5 at nospheric concentration specified by a gas

9. g ﬁ%;ﬁ%térljba?bls%r Oitnl_:;egséretrpi?nagcbourtdfgtg hclo(‘:’haerrlyt g%ne of

claims 1 to 8 which comprises an oxidizing agent, a
reducing agent or a persulfate salt, and a water

absorbent resin.

10. The water absorbing agent according to any one of

claims 1 to 9 which comprises a sulfur-containing

reducing agent and a water absorbent resin:

11. A water absorbing agent comprising: a water
absorbent resin which has a cross-linked structure
including a constitutional unit derived from an
unsaturated carboxylic acid and/or a salt thereof and
which is obtained by a surface crosslinking tgeatment
around the surface thereof with a surface crosslinking
agent; and a sulfur-containing reducing agent,
wherein absorption capacity without load (CRC)

for a physiological saline solution is not less than

32 g/4q,
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12. An absorbing article which conprises the water

absor bi ng agent according to any one of clains 1 to
w@12006/08001313. A nethod for the production of a Rel/#r2006/302782

absorbing. agent which conprises: a first step of

obt ai ni ng a hydrogel polyner by polynerizing an

aqueous sol ution of a nnngggr ncluding 15 an

unsat urated carboxylic ac and/or a salt thereof in

the presence of a crosslinking agent; a second step of

obt ai.ni n .wat e aor.bent _resin .pregcursar, which s

in %%@ elgp?(l)% %adslgﬁ&%e%nd%éfr 3 ckf)le%gh%\%)iandg OalL E'lg kPa
(am@ryigl crsd yerefr ?@Oph?s&@mgar&daﬁosaqritﬂél 88 1haviBg is

a particle size of smaller than 300 mas nain
notcohpesentsaby 2dY ygng ,sai d hydrogel polymer foll owed

by pul verization and classification to adjust the

par EPATE R 28 TdPst} Bt PaF e YRl AF sk @pCefPsbarhi AF a0
atn?og‘gk%rria@s@%ﬁ% £ £34N o185 ¥c*1%aité89bg LW & cctor
said water absorbent résin recursor and a“surface
tulkck 058l inrki NPeagerdh awnhiocchh €BNn oftorii ghcasternabond. 5 ppm.
around the surface of said water absorbent resin
precursor, a fourth step of adding by spraying an

30 | uti t.h i ncl ud | fur-containin
12 2SS S BN LT LIS T eludes @ sullu comal g,
abdOrBaind, Waler + abserhent e%ﬁ”an%ﬁ@r?efdft&béﬁﬁ% feo 11.

subjecting the mxture of the water absorbent resin
and sai d aqueous solution to a heat treatnent under
an airflow of not |ower than 40C but 5 not higher .
13t hdh mebbod 4£ o Thg higethoddfiert 1 pe piodudtd bAToRkporbing
agaater %Q:orbin rag%rg;t,according to claim13 wherein
g éﬁ%oratio c8 ci%y Wi thout |load (CRC) for a
phygi eliogd eak 33l IHe 8®tHi80ng a hydrogel polymer by

polymerizing an aqueous solution of a monomer including
an unsaturated carboxylic acid and/or a salt thereof
in the presence of a crosslinking agent;

a second step of obtaining a water absorbent resin

precursor which 1s 1in powder form and includes

particles having a particle size of 300 to 850 pum and
particles having a particle size of smaller than 300
pm as main components by drying said hydrogel polymerx
followedkﬁrpulverizationand.classification'toadjust
the particle size distribution,

a third step of obtaining a water absorbent resin
by heating a mixture of said water absorbent resin
precursor and a surface crosslinking agent, which can
form an ester bond around the surface of said water
absorbent resin precursor,

a fourth step of adding by spraying an aqueous

solution that includes a sulfur-containing reducing
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10 of the water absorbent resin obtained in said third
step is not less than 30 g/g, and absorption capacity
wapaenss1as hi gh | oad of 4.8 kPa (AAP 4.8 kPa) fRCT/&2006/302782

physi ol ogical saline solution thereof is not |ess
than 20 g/g. 15 15. The nethod for the production of a
wat er absorbing agent acc? ding to claim13 wherein
total absorption capaci t§7 %TAC) for a physi ol ogi cal
saline solution of the water absorbent resin obtained

in said third ste is not |ess than 65 g/g, 20
ag&fHer &Pn SEred| §qac%$Eula§i%?er§?nttherﬁ§lj1rbw %B%T ormul a
(3) o' TAEH 8 Yp T RGBT SARE Pk 66l i rERCF the water
represents abséor ption capacity without Ioad (g/g),
ab el SAAP f Skngl eahdyera AP qepoaeseislu2ion to a heat
singl e-l ayer absorption capacity under a |load of 1.9
trdePameg/tglunder an airflow of not lower than 40°C but

not higher than 120°C.

14. The method for the production of a water absorbing
agent according to claim 13 wherein absorption capacity
without load (CRC) for a physiological saline solution
of the water absorbent resin obtained in said third step
is not less than 30 g/g, and absorption capacity under
a high load of 4.8 kPa (AAP 4.8 kPa) for a physiological

saline solution thereof is not less than 20 g/g.

15. The method for the production of a water absorbing
agent according to claim 13 wherein total absorption

capacity (TAC) for a physiological saline solution of

‘the water absorbent resin obtained in said third step

is not less than 65 g/g,

wherein TAC is calculated by the following formula
(3) :

TAC (g/g) = CRC + SAAP (3)
wherein, CRC represents absorption capacity without
load (g/g), and SAAP (Single-layer AAP) represents

single-layer absorption capacity under a load of 1.9

kPa (g/g).



