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1 Description Water absorbing agent, water absorbing
article and nethod for production of water absorbing
agent 5 Technical 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 |p recent years, a water
absorbi ng agent aimng at absorption of body fluids
has been widely utilized in sanitary goods such as a

di sposabl e di aper, a gggg@gggganapkin, an

i nconti nence pad, and the like. As this water
absor bi ng agent, for exanple, cross-linked polyners
of partially neutralized polyacrylic acid and the

WRtEF hahs PerhRRnGHe Nihi ¢te have een tidiey apiyf iuskd and
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al so known. Characteristics expected for this water

absorbing agent include water-absorption properties,
Teicknichilghtiabsorption capacity w thout |oad and high

absorption 25 capacity under a_load, of course.

HoweV 8, PHEGH Rl N BETdah? R af g1 adects andid 8t aRgsarbing
adé @l S%ﬁowgsgﬁogip%gggﬁag%gaﬁe ”Bayn(?e aUS%deﬁﬁoaa%t%fhythe

goods such as iapers. Tn connection w

prealises itdhato fatf ags tehe 415 9bhkemen @f aganit ary aspects
and odor, they 30 may result fromthe raw materials of
the water absorbing 2 agent. Anong them one known

S £ TR b, gt L1 but ed

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~like, 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
disposable diapers. In connection with causes that
affect the problems of sanitary aspects and odor, they

may result from the rawmaterials of the water absorbing
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to an unreacted nononmer that remains in the water
absorbing agent in a slight anount. Therefore, the
anmount of residual nononer being lowin the water 5
absor bi ng agent has been desired. As techniques for
reduci ng the anount of residual nononmer in a water
absorbent resin, (1) a progess in which amount of a
radi cal polynerization initiator added to a nononer
liquid is increased by adding two 10 times or nore in

ag@ﬁ’ dedAR%%Qj'ﬂqé (,‘]PnEé N9n0§§13 7a219§é maéz)b@ apfgggzoé.lted

whi ch a radical "polymerization Tniti is’a

tot Oaﬁ hydr egel t 9l )m’fﬁﬁod@m nghert fr@loWhBY in the water
pol ynmeri zation (JP-A No. 2004-517179), and (3) a
ab@r%réléégq nawan@h ianr aduet L 98 ts ubspamde. | sTAddmif a5et,0 the

dro prior to or duri ing (JP-B
et i 25055 Ulhe i BBPsube® W Lbder LoVa) TR pritedtater
ab's"b:!’\@hﬁ@ &g eHYCH{ ¥ BURSI ajeg S g xed in conbination
when a water absorbent resin is mxed with an aqueous
sur faset ecossl qukisng cageridsoliulg amd Hkhduhle. 0Z0residual
HO4-106108), and (5) a process in which a reductive
MOHTHEE And@ i Wi k8F \HRROZ Dt br T &ISSIGr beil )r esimrafeds in

letin surface crossl nki treatment is mx
thict %Enmg%ﬁg agctlva or st qulgﬁrrflazc‘:l‘%ﬁfmanjdn\?étleartor
adidespl tbl @ hidwoRnant Ilcigﬁuep@r@hhﬁfcrcgaéeaewtwaaln@%o
Publ i cation No. 91/034 and the |ike werée al so
tlmmlmmrmwvlmmfmamm {(PrRNcduad 63-7203),

nononer is reduced using the technique described in
(Z9he ab@ﬁ?cﬁﬁéce§§bsWﬂﬁcﬁnda(ZfaQ%%aiesHPﬁﬂﬂﬁﬁéﬁétlon

lnabcsloggsgt 30 1 %@dﬁ% be o b8Led, Seeﬁsﬁgrﬁsrwaéu 3pg or

absor bent resin has cone
foshesiinl @m&ym&@m%iﬁlowﬁﬂﬁteA Nﬁ““@.OQQSEPIQ@|emand

of deterioration of the

{3) a process 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 aqueocus
surface crosslinking agent solution (JP-A No.
HO04-106108), 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
insoluble fine particles (pamphlet of International
Publication No. 91/03497), and the like were also
disclosed.

However, when the amount of residual monomer is
reduced 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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commer ci al value. Furthernore, because various severe
conditions are required for reducing the anmount 5 of
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 | owering of residual nononer to a
desired | evel, and keeping or inprovenent 10 of
absorption properties such as absorption capacity
| t rpiian ' I the.
hall e £ 9 PR DA IO B 008,308 I Sing
aryoeesses dBdiand tlH)a propakiem pf 4 emiessi ®Ralfi g bafl the
snell may be raised which is believed to be derived
cofefr €5 sl component genBrattdte uporrd he heatauseat vertious
in the follow ng step through binding of the added
S SPRREL P 9B O SUHRPANeE AR T RDEFRL (16 dETYEA I g Fmount
o ff AW IBE 8LIA . »ahbhugh dghgéf@agrogQ &MBies may be
uncertain. Therefore, " these processes are not suited
inforineel i ndpeoducsd i oBe2e o calisior bhng @fti eles syeh Aser.
di apers. Moreover, also in the case of the above '
Acsroedss gy, WhET e hexdwstter 2absorbieg ademtihdculty in
removed fraom an .absaor bi article, such, as a diaper_,
2 A TYIEE by nEBAATRG t RE aHORAt bR Sokh fuaP Trondrhdual
moRf AREBMB0f gEealr ¥4ri 89e8 Ofa i fer 228y r fmprovement
resi dual nononmer of the water absorbing agent ‘anong
o ft kb abserthioy prtipsd esieey dechnwed wedsorpthi ¢h chhosei ty
‘having the anmount of residual nononmer which had not
Wlmugeéeééﬂd ttP acdedired Fapelciby vRdsE sutl wfd apécthe

.are found, _al,t.hough the anmount of residual nomer 3
llie. %n ag 1Q%§HT.§ﬁso l%S&Eeiﬁa&%%|8 %Eeoéﬁove

I's” surel'y Teduce hi's"may T
précafdesanii arynasnact S, a op rPPVveédeckr edtici siowW Hf a bad

spec as the case may be, under current circunstances
smierl Wiah bd ower srgl wh itdh dlenéssl Dé valts srbbrgdanticédsf rom
a @%hggggnt generated upon the heat treatment in the
following step through binding of the added reductive
substance and impurities derived from the rawmaterial,
althocugh 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 wvariance 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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preferred, thereby decreasing the amount of pulp or
the 5 |like of hydrophilic fibers that constitute this
absorbing article, and in which further increasing the
probability of contact of the water absorbing agent
with skin of the user. 10 Di sclosure of the Invention
An object of the present ijivention is to provide a
wat er absorbi ng agent having a | ow amount of residua
nononer, small variance of the anmpbunt of residua
of [ [ but.i,o
P AT A BRPES O BT EEr g BRIt R B Ao

asSahiet abye ma yBtehod nfdy r protduehiton 1c1fc ﬁlhgt%taﬂﬁe s aingl i ch
absorbing article. The present inventor elaborately
lo|v~iﬁ/fe5tlgga¢rbothlmcko"r@%$ pé Sdtyerbtia prabldmsl desberishdreen

f d t hat
oG BRES of e B RE IS § EUUE AGRUNGF Of RHEP OT the
11488 ero ADSRLEI NG RYGNLS %@Barsab%%gtngc@rﬁgﬁiea@cmhlS

as diapers'results fromthe variance of particle size
abdicstlvi hgt barnt iof 1 theawat ém walison bf ng tagentin apd atshiatg the

because there are differences 25 of the water
prﬁﬁﬂﬁbﬂﬁ&%@@ﬁt§@%tﬁﬁézﬁ@uﬁﬁﬁﬁwﬁéﬁﬁwﬁbSQﬁﬁmﬁﬁragent
v 1a7ong Ehe ra ggs of artlcle size distribution , the

anounF of Tesrddal” fonomer varies dependi ng on this

vari ance of the particle size distribution. Mreover,

it was reveal ed that a | arge anmount of the residual 30
Dimgniomenries dDundhd nIpaemitcies having a small particle

5 size anong the particles of the water absorbing

agentn R/Brjee%‘be%?f ftéla IRE © fRE &Ib%%érlfm%rto provide

?Q%%'&b' UL o AR | HP%%%% thon Of RINg, AELLE 88 55 qual

Fom't A appar or produ e a sorb i NQ
mo@ldr &F es §Iu§n1a3v5]:dl@ﬂ@@tes othecmet eimabsar bbrfg agentdual

occurs particle
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
conseqguence, 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 residual
monomer among the ranges of particle size distribution
the amount of residual monomer varies depending on this
variance of the 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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segregation not a little. Thus, it was reveal ed that

t he anobunt of residual nononer of the water absorbing
agent supplied to each one of the absorbing articles
such as diapers varies, and at the same tinme, particle
10 size distribution also varies. Furthernore, when
each anount of residual nomer of each water
absorbing agent was neasured by its particle size, it
was found that the anmobunt of residual nononmer is

| that the onorrer
s he b e 8 8300 P o7 = PGS Ok F et

t hatMakthepeht it hecaampnty9énr £ shiak rpReEE r HidsBetbing

vary so much when conpared anong the particles having
agelme sdife parkp Ehed sitze; afioropkamy e arhbagetshefrom the

articles_havin article size of not smaller tha

SPEGG H; Buf OENBRHHRAL 150 O AT ORI THbrdnet CAF § ich as

; Lcle Vi p i . Sk Z ot lLer
BB R PP RS B L8l POl SO e ph e
s egaron®et iefh thet parlieltase haviingss, parthel esigeleld that

smal | er than 300 m when the particles were taken from
thenandiwper ¢ fsaggesdbrnd ddrenedce 25 betweée i bsorbing

ranges of -particle size distributjon._.In _other words
2o ec  PBART L nhp B RnBln Ui r B8 AR o RoAther o e
suWal efs Psorbi-Rg agent sdi (el $d N 18aCha@NY8 ndf particle

particle size distribution, elucidating that variance
siak the tanmbont: iafn raelss duah riersoner ot thleermatrer, 83hen each

absor bi ng agent_ taken from an absorbing article may 6
ampad\fi t offr of? 8ifFed End gBRET af Ed SHCRhe" @RBEntaREOrbing

2o L MIRAUTEr.aTRY0 (e Kangss. of PRLUICIEsige cound

Ut 161 “Whi © _ 0 'acconpanyi ng
th8@gr auas i 08 Gauses of-dded difif enpnesmiet t hes amgultat 1y

of residual nonomer anong the ranges of particle size
didifstreébttioneach range of particle size distribution.
More specifically, 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
particle size of not smallexr than 300 um, but the amount
of residual monomer of the particles having a particle
size of not smaller than 300 um 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. 1In
other words, it was found that the amount of residual
monomer of a water absorbing agent differs in each range
of particle 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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may be considered as follows. Wen the water absorbent
resin is obtained by aqueous pol ynerization, the
anmount of residual nonomer in the hydrogel polymer
after 1 0 conpleting polynerization is usually 50,000
to 100,000 ppm however, the anount of residua
mononer becones several hundreds ppm when this
pol ymer was dried. This event is caused because the
pol ymeri zation initiator remaining in the hydroge
re@ﬂyge% tHﬁf@e?%%%@Q QE%%§a%%Hdﬂ@ fRROE BB of
permt polynmerization under a high tenperature
repyiovih ded yndimg mgamlah d hith st 2gerge S0 upa raoint 2Bt size
of the surface of the polynmer gel and small ge
digdrt{enés aihivdhi chnnpy dei ed tatlihighbdpedd ad¢ompanying
ui ckly .declined, therefore, the residual 20 initiator
Se%@”?%ﬁ%ﬁthted, or probability of encounter of the
MONOAERL A J1e LS dpak Al dd alor 1S diRYEhedo rdbe diQiual
t he declined noisture content. Accordingly,
mopalyeeramahnicon hof Haregeesoduala mohoirer swzld ddestribution
term nated. Therefore, the nononer remains in a |arge
maysbgnBaRs i e p&ct 8 st hal @S easy e B @iriadc r absorbent
speci.fjcall n_the surface of the .dried matter_ and
e ZT 1 8t PP ECP ot O S BT Y HEF e = APl Tmanant
o £Vapak i i th reyRRAat ed dueinRg HkMMGgBRY HE1JUROF betkter
to the surface of other dried matter; which may al so
coald ot thgy B0 Imonemerz 4t0i be peesemtali hyeb? abf§ed &modi®toc, 000
on the dried 7 matter surface. Mreover, progress of
PPBol yHeYFZ&T ontPEf AU Pésiual © fddifet BERARE Br Pergme s

se@rgf iﬁé@!eecg? pgﬁﬁﬁti%%ntgﬁﬁgo é{lgjngtVFé chmf'?%%t.i NGy 45

the ~polynerizati ~broug _ _contac
ev@MgeNs Batek @by cCalist 89thAGEH Vaticani PEttikh initiator

initiator radical on the gel surface and small ge
reparinthgsinhtbeghydacidad mhillymxygenrtacires @e¢ts on the
residual monomer to permit polymerization under a high
temperature provided by drying. In this stage,
molisture 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 prokability cf 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
amount at parts that are easy to be dried, specifically,
on the surface of the dried matter and smail 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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As in the foregoings, in the step of drying the

hydr ogel polyner, it is believed that the anount of

10 residual nmononer varies anong the gel particles,

thereby form ng gradation also present in one particle

in which the anount of residual nonomer becones

greater at the closer poifnt to the surface side.

Furthernore, when the dried nmatter of the hydrogel 15

pol ynmer is pulverized as needed, small particles are

t p Lcl avj ge fa - -

mar%)e(tgele% u%\gr%%n%éenbr algég;euog‘ée?hebgg)l @re% ?%atgifoﬁggg}u%?F§ zation
o fOeCW Sré soantde wunbacer pan b itthatd i gihikelay ti®eb@isabled

di srupted and includes a | arge anmount of residual 20
begerioher, athkRoughpiotl wegrdepeddt@t t he ppalgttuisndor the

I l.zation. \\en th ter._ab bent in i
POJBIYS hid ' OPevet SRACHIHSE SaSpenSOaH Boby eri DaPrgigen

th%'}yebguul:,‘é%@ % §9i SheR 1 $a P96 peperahly; haGorpesat eddical
many 25 cases, however, the difference 1 n the anount
onoft heegjalals umhaoer omndt kendhadi sgyol tther vacilancetbfrough
particle size distribution is caused. \Wen water and
actHGuypddsi o YIS Ve ((B}RI BRéxane, n-hexane or the

l'ike) are elimnpated by distillation after ¢ letin

30 the B9yt St L8 %5 BT (O § SPu REROm the
hydxSyetl ign Dahed thyeugh ebutijangéat e Hdbe s@lvedhoult of

this™ stage, differences in the residual nononer anong
resheluadngesrafmpar t velrd es3 zeando sty | it oyl e gavsadles,

Even though the ampunt, of residual nononer is .
thegih Bnt o 5dape il #g 26 3% & £S5 6f PERS Yol , 18P R&cRA&tesC L e

. _per. .uni val ali.e t fin rtic n
ingfhacll nd At R el TRET ABARAE e pelPreates
ati isidecafosd hepalint steepandent, 10ns the sugéace ar ea,

t he coarse

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 pulverizaticn usually
occurs from the surface part that is 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 in the amount of
residual monomer on the basis of the variance of
particle size distribution is caused. When water and
the suspension sclvent {(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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particles are estimated to be nore apt to include the
10 residual nononer. Fromthe aspects described

her ei nabove, the present inventor introduced "index
of residual nononer anong ranges of particle size
distribution (RM: Residual Mnoner |ndex)"
calculated by the following 15 fornula (1) as a marker
for regulating variance of the anount of residua
nmononmer anong the ranges of particle size

o 7L B o o L SEber PO BLLR0STly 0L (o

std §ai ndd Nf edeherdd ned rangeread iWAILI ALSQIMEPJaadAy the
20 having a | ow amount of residual nononer and sl

rargg ¢ aneé wh rithec heosihe cofl isdst dhalt immnomee aavsgd he Even
ranges of particle size distrjbution and being

PR ary S GECam Pohel S RS L IRAE SR / AVE, CERyStant

defe MEERG Thn Rk JMEDT S3€RGS theamunt of. I e5) dya -
er%r)}norrer%l ofntheavvater abs% b?%é agen%fﬁgvelrﬁ% gg lper anit

vopartéc| easizesof besrvd éar fhare 300a mrdrngst hend coarse

particles constituting the water absorbing agent; RW
Pardnt edefts thecavsuntthef amsidtale hwhederf ofmt haside of

wat er . absor bin ent havi 30 a particle size of 300
ER L g SNORG G paP Dl 18 SUTEREE! Gy ERE coarse
patal £6180RSQrhi ngsaQeMd + cANE UL FEPLESEN St L hendML the

of residual nononer of the water absorbing agent.
reWiehu RVAmesn OmeRM shoul d be 0. Also, |RML-RM2I neans

an apsolute value for (RML-RM2). 5 The water absorbing
agenf T&&coriditig # 8PEE pr edBACT i PGENt heFg§sngbove, the

oul ‘ : L
pr%géﬁgulﬁggﬁgggrlﬁggaéﬁggdag§wz%ggn Hé%%gﬁﬁﬁt%QHﬁ@er

rincrpal onen er “absor _ _
amdd 1fd 0SSa heked o5t 1 yed pit @ dincl udi g agicanstbhtinal (rmr :

unit derived from an unsaturated
Residual Monomer Index)” calculated 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 o¢f residual monomer and small
variance of the amount of residual monomer among the
ranges of particle size distribution and being sanitary
was accomplished.
RMI = |RM;-RM;|/RMa (1)

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

of residual monomer of the water absorbing agent having

a particle size of 300 to 850 pm among the particles
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10 carboxylic acid and/or a salt thereof and which is
obtai nd by a surface crosslinking treatnent around the
surface thereof with a surface crosslinking agent,
said water absorbing agent conprising particles
having a particle size of 300 to 850 mand particles
having a 15 particle sizey;of smaller than 300 m
wherei n the amount of residual nononmer is not |ower
than 0 but not higher than 500 ppm and residua

o T AT o8 REEE. 5670 ahe %oty Bng. art e o™

re@a@s dhitg tod hanptuasentt AdweatibdN mPheses it ke water
af or ementi oned water absorbing agent. The nethod for
abtsieer pi bdugtiedrt of Whwat BMaabsdl bigI lyentl chbcofdi ngilso,

0 present invention conprises: 5 ( p, of
| R VG PR a SRy DR T PG BV oyt F o DA
aquepys X§Q|i:létr' %&Ir@iwg nt %‘Hé‘gkagin@'%o the present
unsat urated carboxylic acid and/or a salt” thereof in
intvie pf esence ofy aparnosstuikitng agettr (2b=sosbémpf agent
obtaj ning a water absorbent resin 30 precursor which
copp 3 kS poRdErS foorkd aRd il uvaeRPrRepar &i viedss havPAg Pent
particle size of 300 to 850 and .partjcles .having .a
el ErEch Ho gt asntiqer dndht 900° ‘G ab o i et ifhg
coSXPOARRLS Y1 dr Yig: sahd gk ggels Rohymen foldgwedated
by pul veri zation and classification to adjust 5 the
capdrdxgleécsiazeidi st nduty on, B)ta tiepeaff obhal nkhgch is
wat er absorbent resin by heating a m xture of said
0Dt i d db¥ of BBt LR&ES £ rPFEddrsot Nanbrg aureasearound the

<G NI Ay S AL LY B0 sao
waRl8€UAB@lorbing agent comprising particles having a
particle size of 300 to 850 pum and particles having a
particle size of smaller than 300 pm,

wherein the amount of residual monomer 1is not
lower than 0 but not higher than 500 ppm, and

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

The absorbing article according to the present
inventicn comprises the aforementioned water absorbing
agent.

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

(1) a step of obtaining a hydrogel pclymer by
polymerizing an aqueous soluticon of a monomer including
an unsaturated carboxylic acid and/or a salt thereof
in the presence of a crosslinking agent;

(2} a step of cbtaining a water absorbent resin

precursor which 1s in powder form and includes
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(4) a step of adding by spraying an aqueous sol ution

that includes a sulfur-containing reducing agent to

said water absorbent resin, and (5) a step of

subjecting the m xture of the water 15 absorbent

resin and said aqueous solution to a heat treatnent

under an airflow of not | r than 40C but not higher

than 120C. The wat er absorbli ng agent of the present

i nvention has | ow anbunt of residual nononer and has

20 . vari nce of the anount of r

pa%ﬂﬁLClFﬁehranggg &f par?lgle S Q§LF8HE%% hm and
patrteref ese haveng id psrused ¢ ns @Q%Orcbf ngmarltl i€ke8han 300

vari ance of the anount of residual nonomer anong
pmabsomts gy aompﬂmﬁnd@eux)dpgihgﬂ&aseghg@nd@@l polymer
fog cone smal | . Thus, anlt

SR PR LUk E 415 ARG Ao Sares BF g Ak acki st
en@l SLimitype whi,ch have been,in, W despread use in

recent years. As described above,” the present inventor
found3)t hatsttdie besicliab imonogres ah tée MabBks calisenbi ik sin
agent 30 is not present honogenously on/in the water

byapsdt bilhg 13 Hajg%gtlr@ar‘f’ifclfé%ldbutabﬁift|Q:Q|Bﬁlflbyanh resin

wat er absaor bj agents obtain b ueoqus
o B APth s PO RE ST O Bdat V1 Ada SRR UhdR ©
fooh the swdaceppard aRd iy thne PartiLd £, ral S04 Wi twhater

respect to the water 5 absorbing agent partlcles
abAcodrelinhg rteos conpergconalor pet hods for reducing the

resi dual nononer, because the residual nononmer was

bel i edéd 0 So%esr e%Entadﬁéﬁ’cﬂgeﬁ’dUsls)P%ﬂl%énﬂnsﬁ@e éﬂueous

sotll?ﬁ: d@ﬁt 't%at _eL c':{V% gﬂt ng:n} reduc' rgg §u01ng

ual nononer een carri e i’owa
agbﬁf‘lstl d@oa@quv@ohat@rtagsp;a}_rkséﬁltes:esmnor defgto treat

t he residual npnonmer of the water
(5) a step of subjecting the mixture of the water
absorbent resin and said agqueocus sclution to a heat
treatment under an airflow of not lower than 40°C but

not higher than 120°C.

The water absorbing agent ¢f the present invention
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
it is used in absorbing articles, variance of the amount
0of 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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absor bi ng agent as a whole (inside of the particles,

| arge particles). Thus, various physical properties
of the water absorbing agent were deteriorated. As a
15 consequence, it was difficult to achieve a bal ance
bet ween | owering of the anount of residual nononer,
and favorable physical properties such as e.g., high
absorption capacity under a | oad, suppression of
coloring and the |ike. However, according to the 20

t r. product. i NV [ , ;

oo oy B PR S BT A TR b B ins

ageh tt hiecpatearn ahsbrbianguagent Hal ynedebzhs isal eciktvelay be
treated, therefore, a bal ance between | owering of the

P regsimual nmendmer g andafiior hbPa pHysi tak fpropepairds aguh in

£ B SenOF LR S bt osBAE nuGhEPon » THRSREL N arhe  water

abBAAYELLEOR @ 4 Nes r830B d §, N0k RA L SHIARIY ddFLBE i onal
In the present ‘invention, as the neans for

mesélets i Vebyréveatimg the 36 sriedhdlahomnone; vaciauddeche
surface and fine particles 12 of the water absorbing

regdehta par tneredie ¥ or wkanpl belieclet hbg@ fope present

roduction of the present invention _(surface .
hoRGET P hRING 2 PER Mo . Fol D bwid| By PAdd hg a1 SHGESR
treQlihd 80 ifpt udbRG A S§akh aAMDuBt 9fa B Ronomer has been

sul fur-contai ning reduci ng agent, and further
casubjedtdulg towandattiet i osalddeatdtwleal peaf Undepaaticles

. predeterm ned condition) nay be enployed, or a nethod
int r$e6dict i bhcditsctBSed § Tl FdFahedenpateht ©f the water

ab%gﬁlsgeflggt 8313; ¢ %%0561- W%&% Y Q?L c@el SQ¢ e%’eﬁ%pﬁ%‘é?%fe s,

( condrti ons. C.Cor In_g to the net
laRrdysii-en Ofehe preses) kavendhenprsps{acd properties

crosslinki ng enabl es honbgenous addition by spraying

of the water absorbing agent were 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 1lcad, suppression of
coloring and the like. 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 achileved.

With respect to the water absorbing agent of the
present invention, the method for production of the
same 1is 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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of a small anount of the aforenenti oned aqueous
solution. In addition, according to the nethod for 15
production of the present invention in which just a
smal | amount of the aqueous solution is used, the
aqueous solution is preferentially incorporated by the
surface and the fine partices, leading to selective
and preferential treatnment of the residual nononer 20
on/in the surface and the fine particles of the water
a i rii.cle 1 me dryi
T e B e S
thacaonedihrgl t dotrhepretdiost f o ¢ hHe HHodyetid ©98n@f 1hH@ention
wat er absorbi ng agent of the 25 present invention,
( stief 2198e089 S$ol LR Kém & hate 3 hokades fo Subtgrd bohealdhing an
reduci ng _agent,i s honogeneously m xed with the ter
2G5ESE Ben? Orel OBy SprayiAG Gnd  sibpddt e T8UL hedt® 2
sull QAL TBRLt AL 8IPr €. A58 iy thegeage of 1hg Wakn¢her
absorbent resin having varyi ng amount 30 of residua
subgreonel ndepeadiang arldhieidinfdfler Bece: | A rtdhetdd8ntr angeer a
of particle size distribution, the sulfur-containing
Preslfifct A lageht C enfiidi eptl ymgct PorempPRe ¥t doal @ method
nononer , .and .t hus, a.water _absorhi ng agent. _ havi ng_l qw
fognou r%?uF&ﬁ%ﬂal ﬁ%ﬁ&é@?eghd sial | 5998 ante o?g%ent
apbhe @apuity &fo I esd gyal 3_@1195%512”9@941% dr3P089y e under
particle size distribution can be obtai ned. = Thus
seflesut ¢ dngcomtért abser.bi nd cagentiiingy nate coher edetidods for
not give off any bad snell, and has favorable
PIRRYST EaPpropdrti €' wi thbaf SdHusi ng? BPEH eo - of grface

[ i f i cal erti , Leul arl .
cx TR LIRTR D RO 2 nIRORRLA B, FRLLLEWAY coraying
ofdeker saratl ormAbuthe ROt YnEre Bgeausenthe iahs@rbi Bgueous

article of the present

solution. In addition, according to the method for
production of the present invention in which just a
small amount of the agueous solution is used, the
agueous 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
subjected to a heat treatment. Therefore, also in the
case of the watexr absorbent resin having varying amount

of residual monomer depending on the difference in the
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i nvention conprises a water absorbing agent having | ow
15 amount of residual nononmer and small variance of
t he amount of residual nonomer anong the ranges of
particle size distribution, sanitary products can be
provided which are not colored, wthout need of
concern of variance of t amount of residual nononer
due to 20 particle segregation, and occurrence of out
of spec products. Best Mdde for Carrying Qut the
nti Her.el paf.iter, th er a r.oj , th
raggﬂgbsoggﬁng é?%??ﬁéﬁéﬁd tﬁ%ygéthodgg%§géﬁgu%gb u'ctioﬁthe
s uQff ar wabert &baeamky Nge agentn AcLeditng: £ 0ikthe Pt esenlcts on
invention will be explained in detail according to the
t hgr sRerir@da énbodionst s, aRdvehEs,, acopé of atheopbdsentagent
invention is not hound. by these descriptions. In 30
hagdAE1 GO o TREUFN | G ek bR | LT ORE val ey oot 12
vald o8B Be magle adhddRitym WdHodl deprs hicht £ r9RLHRE the
scope and principles of the present invention. The
rahigest sfeparrn ideemetied d0stkhe pt bductktiaon befoBtained.
wat er absorbi ng agent according to the present 5
Thiugy e FBA Gl @ Yede ¥ orP§ertdr bR Png Xe My di6gé1o poFgherred,
hereinafter, may_be alsp referr to_as, pol.yne e
do%fea?%W?bvgl%%g P¥n§@ iﬁ@e§$Un§&qn§?éjEagogable
pheahoxyl i g ragidrand/or a;sahbdherephistiade problems of
pol yneri zed. = The unsaturated carboxylic acid is not
imparirmeahar| yof0 Ipmyvtedaas | pnp@srictidms lpartmbeelarly
carboxyl groups in one nolecule, but exanples thereof
abpRdRE&C&cr y P RE 1S Fret NABAAYE ¢ i d, 1 pafei ¢ &¥9, to

i.t.aconi cid, Gi ' i crotonic acid and the
dekf?é%g%%tﬁfgﬂtoofqn%%l?éﬁ'}ﬁggé and cost of the
resup & EAG It e;m@b%m%%ﬂrﬁ% agent i caer Ybifc 86id present

and/or a salt thereof is preterably
invention comprises a water absorbing agent having low
amount of residual monomer 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 production 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 exemplificaticons, alteration
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i ncluded as a main conponent. Wen acrylic acid and/or
a salt thereof is included as a main conponent, i.e.,
when a polyacrylic acid (partially neutralized)
cross-1linked polynmer is included as a main conponent,
20 in addition to the aforenentioned unsaturated
carboxylic acid, a nononer;jray be used in conbination
as needed. Exanples of such a nononer include: anionic
unsat urat ed nononers such as mal ei ¢ anhydri de, vinyl
Ca%ub%oﬁbgfggd*lfﬁiy HJQHQ%Q?&H'%?E%&ﬂﬁfﬁg’f¥bﬁykh%5scope
tol uenesul fonic acid, styrenesu nic acid,
and- (et hrdgryd anbde-2h aephyd pe apanasvé hardjcen aci d,
2- (met h) acryl oyl et hanesul foni ¢ aci d, .
2- (nek B) &dr84 by Bpredpahestihfoitet heidd fang the production
2- hydr oxyet hyl t.h)acrylo phosphat.e, and Its_ 30
O F ot bBF S LS U BB T aPAior RO (Gt & AepTesent
inFRHNEES; 1Bhenald £ohydropdn OF QRPN 8 PG gel polymer
unsat ur at ed nononers; am de group-containing
(hensat na dtted honeagebs sucho asefretigdctyl am geylymer gel)

N- et hyl (et h) acryl ami de and 5 ,
byN, Rt FEEMA (et hP&ESM AR dé™ ah? Ad "G ouplcoti dFHgated
sa ted _nopane uch .
Rl T Eh oA RO ROF (el Bt PERQE o be polymerized,

Th, Nrgls ARt eatne ppykinet &) aerivd at g awhe particularly
N, N- di et hyl ami nopr opyl (net h) acryl am de; and the |ike.

1ifQ tRhészs mbnogersss nay hesuded ralmones t ogebivery W ghotthes in
af orenentj oned unsaturated carboxylic acid and/or. a

ongnp Ledt kot , LB THEMGH Hdre) ERESE ABrONERS MRy e C acid,
meeﬁ%dcr $i8 mcxitd&,r%n%ﬁe'i'a%tc%g, @@QBE%%]@:}J{‘& S@!‘Lf‘m%fmic
t he car 1 cl udi I C

unsat ur at e oxyllp apld_ln ng écry
acad,d inebtde isal t:sc 08 sadidumehéd i thi um. potagsi UMght of

amoni um am ne and the |ike.
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 unsaturated
carboxylic acid, a monomer may be used in combination
as needed. Examples of such a monomer include: anionic

unsaturated monomers such as maleic anhydride, vinyl

sulfonic acid, allyl toluenesulfonic acid, vinyl

toluenesulfonic acid, styrenesulfonic acid,
Z2-{meth)acrylamide-Z2-methylpropanesulfonic acid,
2-{meth)acryloylethanesulfonic acid,
Z-{(meth)acryloylpropanesulfonic acid and

2-hydroxyethyl (meth)acryloyl phosphate, and salts

thereof; mercapto group-containing unsaturated
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Anong them sodiumsalt is preferred in |ight of
costs. Using anount of acrylic acid and/or a salt
thereof is preferably not |ower than 70% by nol e,
nore preferably 20 not |ower than 80% by nole, stil
nore preferably not |ower than 90% by nole, and
particularly preferably notg |ower than 95% by nole
per the entire nonomer conponent (except for the
internal crosslinking agent described l|ater) . The

moWﬁﬁ%rELmt .%éﬁg%ﬂ@’nnﬁkﬁyggifhe §%99%mg%nkﬁqyﬁng
aci d group-contal ni ng nonomrrer 1 ncludin acrylic aci

unist=sc Nedteal | ZatneONomtd ®; I S nghidearti gtauby-déAtbething
and the neutralization may be performed follow ng the

ungaittakicest | omaasomeaded. skEoth amd i catiehs ) surhy dsmide,

sanitar ods whi.ch may be 30 brought into contact
N"ﬁﬁﬂﬁyg(ﬁﬁ%gh)%869ﬁiﬁpé Staking into 16 consideration 224
N, /- DREEESSI | ¥e@h NEULLAldr AlLON 4 rfiQ] & AW HE S in
pol yneri z ti%n? gﬂe negfréﬁ{?éziatigﬁu?at?%i ngyh%%ntalnlng
unpreferakbley not | ess thano4@edy nol e but sneth greater as
than 90% by nole, and nore preferably the lower 5

N, Ni1d 2upéihig H0aiee oy & (@Rt khe cuppketiinni t bei ng 80%
y mole. The polynmerization be carried out by
N, g e P eR ¢ B3 o B0t Dhdse suspension 2nd
N, RelRE L2301 DR nAd OGN ther aoncent T atide ofad e HO 15 ke .
aqueous nononer solution is not particularly |limted,
Theuwte | soproader abinya yotod owsr d hat o9 by owet lgbtr but thotthe

hi gher than 70% by wei ght, and particularly preferably
afRGEIINEL AR JORDYURSI TR B@C 1K YRilghe? Ciad BOYC T a

sa? ‘é"‘fliegrhécaf'\’brg‘%o‘é%rd oW ”o%é‘etﬁ‘%%eqo%%rp&%”%r W23 ysed
or reversed phiase suspensi on pol yneri zation i’s

asCar medtu¥ , 58 6lyeptiot her than water can be al so

used in conbination. Further, type of the solvent is

not Examples of the salt of the unsaturated carboxylic
acid including acrylic acid include salts of sodium,
lithium, potassium, ammonium, amine and the 1like.
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
lower than 90% by mole, and particularly preferably not
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 including
acrylic acid, its neutralization ratio is not
particularly limited, and the neutralization may be
performed following the neutralization as needed. For
applications such as in sanitary goods which may be

brought into contact with a human body, also taking into
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particularly Iimted. The concentration of the

aqueous nononer solution is also a preferable solid 20
content of a hydrogel polymer referred to herein. The
solid content of the hydrogel polyner nmay be

determ ned based on a dried residue yielded after
drying at 180C for 6 hourf. The pol yneri zati on can be
carried out using a 25 radical polynerization
initiator. This radical polynerization initiator is

co%%i&?ﬁ:taitcl*(j&ﬁ” Yo k! mﬁgﬁeﬁ%‘%i%@ﬁ’ Qe tme%tvﬁggzwj_on

be sellected and used a unranong t hose

f ohavew baent utd bbaednéd Ai zprodyst | ©A cOh cG@MN] WakE&lon ratio
absor bi ng agents depending 30 on the type of the
maryoriotre p 1teof peapdl wnepitzelde aad tivanpdllyinepyzatdilon but not

condi ti ons. | es of the sane include thernal
SRtk DR rs DO BY Ble s Hp S &b R § 5o Bion e Lower

. s adi r at t-assi r : i 3
L B B oL HE RS R R, 1ol BRI e 0
byt nbwt ¢l. peroxi de and net hyl et hyl ketone peroxide; azo

conpounds such as azonitrile conpounds, azoam dine
conpbhgd® 0 ey ird Zarohfndingey dorpoands.ed axvanPdeaqueous

1ds, | kyl ds, )
Pod VRS R & ¥ Shant of opr drahEFdiFidr ol 37 Pde aMUSEGRSion

podrne 8200 81 8n(2-1 A dazplyRe-2n ¥l ) PsRRaRE] H BYEROChr the
loride; and the like, as well as photolytic initiators
agauodu asmengme besnzdiut deni vat hwes pdrenzylulder i val iwest ed,
acet ophenone derivatives, benzophenone derivatives,
bugzd xdhpoliRdsahy RRE ok r | hRgH oY Hee gt 131t not
.performances .and effect, to reduce the resjdua
n 1]t E b 0k MR Ak or 854 ESpreFehfat S e corab1y
noRerseH;bat & 15aht 9 0 sangy paetig aphy HHEtennifthe Al 8Rarf 605
redox initiator may be prepared through
by weight. Moreover, when the agqueocus peolymerization
or reversed phase suspension polymerization is carried
out, a solvent cother 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 detexrmined
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
libitum 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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combining with a reduci ng agent that accelerates 20
deconposition of the aforenmentioned radica

pol ymeri zation initiator. Exanples of the reducing
agent include (bi) sulfurous acid (sulfite) such as
sodiumsul fite and sodium bisulfite, L-ascorbic acid
(ascorbate), reducing netals (salts) such as ferrous
25 salt, amnes, and the |Tke. Mire preferably, the
photolytic initiator and the thermal initiator are

po;iﬁerii.r&a?@fghnauo%iyﬁiio% ?mu%tx%%%%% radi caly . same

nerizatiron initiator in this po rzation step

insl paef efedknanoti hewarat bag GWOR payts. by Wwehghlstate
30 not higher than 2 parts by weight, and particularly
salg s ppeftér alsl yadheuhoner 4 i hife tei ngo 026k pamtgebpulfate
ight and the u r. limt being.0.05 parts b i ght
25 TR paPt & TS NeiTGH® bf PES b AGTor S Fhie 181 g O ogen
e of h j C lLygLi zatjon okt ungt
pelomerHFhan % %P% 1 pgé?ggﬁ§ﬂ§%ig%tc?s n%? B?S$EP92 one
pehetaige ;t ke o quanpiciyn ®f sneceacted AHNORTI DAYcbRpsinds,

great that the anount of residual nononer in the
a2zl A WECEP O BBSIBY bi Y @héAt # 5 ciamck@ased. cpppounds,
contrast, the usin unt thereof _beyond 2 parts b
SZGABNES 5 not OHUTEPREE 110 becatbe M A - absor peIgands
2 ,BropeEbitSs ( Paki Lok ablk o SREQNRIL A sGaPaGH LY. jupder a 5nq
| oad of the resulting water absorbing agent may be
2, i2fpaacethid h2additinhdadol $nenat - pleferspdnkdochlisgdaoch
problemof the resulting water absorbing agent to be

loggide s pBACEINGY ddl Ay BE HPdd B mhiqk@lytienenitiators

r.esent. i nvention, .the r i% al nmongner_ can, be. ,
SRR e pare e i F R P ChRar PO Y f it hgatives,

acldesb fefton & hersef pr e 1iva) r B zeb HdeonBh¥sd £8katives,

properties due to | owering of the residual nonomer
azwndecmgorvedsi oankd selber el pekynerlnatioght of the cost
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 like. More preferably, the
photolytic initiator and the thermal initiator are used
in combination. Using amount of the radical
polymerization 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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20 conditions and drying conditions can be avoided. In
the pol ynerization step, instead of using the radica
pol ymeri zation initiator, the polynerization reaction
may be carried out through irradiating an active
energy ray such as a radiation ray, an electron ray,
an 25 ultraviolet ray or t like to the reaction
system In the polynerization step, a

sel f-crosslinking type cross-Ilinked polyner, or a

@03 bk ah POLYIRT, 1100l gh 2,67 998l Dkable mOnQIEr ¢

I nternal  crosslinking”agent

anforned,upeeausa ihe BOivwal €. @abspabitng Bgentieht keer 100
present invention has a 19 cross-linked structure
paddrd vied freomyah @isat iearathosarboxylie asiidandhours: of

salt thereof. As the internal crosslinking agent, an
EhgT TRt LnP o RS Erdeat § AR 1 L eRES ARG LAy than
I ri : t ur.at 5 050
O R bV S e MR 00 P OeRS 1 B cause the
quim tetulec€annhe ased.d Specdéhes exandessd hereafc that the

include e.g., N_N -nmethyl enebis(meth)acryl am de,
anEpgly) éthyFérfel giypdol M@N@Qee R) akiyltdte, resulting water
pol ropyl ene glycol di(neth)acrylate, 10 .
bR R Bt pahe T ACHEL Rcer yi o eC OBityati o the using
ambiir{#M8tthd AEEY BE&oPh YLl N 8 Y had £qRRt hackykat Ge ferred
et hyl ene oxi de nodified trinethyl ol propane
betryset hyacret abes qpent demyt lprtopkerties, particularly
hexa(nmeth)acrylate, triallyl cyanurate, triallyl 15

abpggdyahararéPatt il yrdsospharce of itdle yileamihéing water

| val Lyl I ) I hyl I [ .di.glycidyl, .
ooge eyl omekage, (pel el ghe Slvpcl Aayhot. o

noRobyeliwierq dlacolisePROPHANEHI Y60t heOINECLEI Ring water
1, 4- but anedi ol , pentaerythritol, ethylenediam ne, 20

abethnlh eng cagydohatte; brompentocdréonatleyred may be also
raised. In the present invention, the residual
monomer can be reduced under particularmild 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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pol yet hyl enei m ne, glycidyl (neth)acrylate and the
like. One, or two or nore may be used anong these. The
cross-1linked structure by the crosslinkable nonomer
such as an internal crosslinking agent nmay be forned
25 through polynerization after adding to the nonomer
once in bulk, or through agdding in divided fractions.
Alternatively, it may be forned through adding to the
hydr ogel pol ynmer follow ng pol ynerization and all ow ng

cr@gsg 9§¥é@kg%%¢éE@Ee39e¥¥@§§afrgﬁegﬁtﬂhsaturated

absorbent Tresin of the present invention I's not
calrivdteditoattiabandf 6 saabe preducetl. bpstbRemehitedrnal
for production disclosed herein, but any cross-Ilinked
crpd yhen kilmd wdi @gtthancoadt knpWbridtt aaina 1l dgereved inking
fromthe aforenenti oned nononer. is pernitﬁed. 5 The q
29ESST i LY Ihal T t CdertVRd Ao TRE L 23 0r Enetit P BhEF 2 te
g rORAPNe! 1 COREERBANAS, § @ 8 S RUYFE W £ el ded, by i REYMup s
the pol yneri zabl e doubl'e bond of each nononer
in(sheuaburewyi el ded b eons daubl & phood F(iCExatpiredth@reof
~ single bond (-C>C>& by a polynerization 10 reaction,
infdru@Kkanpke d Usi ng aﬁ%’uﬁfteéﬁﬁ]#énﬁhtl@r Hae tey) o5&t v Akithgd e -
agent be determ ned ad li bitum dependi on th
(PR he TR of L he GESTTEA vat or abborBeAd SRgRd Late.
hawevetodyn ggaeral , itghs,Jyeferably ptmaweyabhan ate,
(p15W%{%01p%gies but not %iéher than 5 nnlgs peryloo%q
t rimlesish yafo ltgheo pamoarer . When(nidehgsiawgy aeduent of gAegcerin

internal crosslinking agent is |lower than 0.001
L rag Rt T R el 2 T§tr erfigh A &Y The A0Wet 8d and@theacrylate,

ocRAGLAD! eSoumy be T 0erepsedyln cOY sty el L% ne

ng amount "1'S hi gher ol es; sor
treapdet hy alengsat@ , be | owered. The interpahtaerythritol

crosslinking agent may be
hexa (meth)acrylate, triallyl <c¢cyanurate, triallyl
isocyanurate, triallyl phosphate, triallylamine,
polyvallyloxyalkane, (poly)ethylene glycol diglycidyl
ether, glycerol diglycidyl ether, ethylene glycol,
polyethylene glycol, propylene glycol, glycerin,
1,4-butanedicl, pentaervythritol, 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
through polymerization after adding to the monomer once
in bulk, or through adding in divided fractions.
Alternatively, it may be formed through adding to the
hydrogel polymer following polymerization and allowing
for crosslinking later.

Moreover, the water absorbent resin of the present
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added to the reaction systemonce in bulk, or in
divided fractions. In the polynerization step, any of
vari ous foam ng agents such as carbonate (hydrogen)
salts, 25 carbon di oxide, azo conpounds and inert
organic solvents (for exanple, 0 to 30 parts by
wei ght per 100 parts by Wﬁﬂght of the nononer) ; a
hydrophilic polynmer such as starch cellul ose, a
derivative of starch cellul ose, polyvinyl alcohol,
: ryl i i.d (paol.yacr te . ROl ryli Ci
Lo R 15 B o T B PR L PR S0 g B8l e

byt @ h30 mad | 8§ dbY o MBirgidu Ber ok PaELS fyd Wek 8Bt iof e any
nonomer) ; any of various surfactants; a chain

criorehsi én kegémo sywk ras ncdiypdphgspher oog stici dutional unit
hypophgsphi t (for exanple, O to 1 part, by wei ght
Qoo 980L BAM £ 15 TP SR DR E LRE e AHOREFFE aoPpard Led.
rhadded b0 dhe reaction sysiemas nepded.o A thoughythe oy
pol ynmeri zation tenperature is not particularly
aflomimed, ik e aymbe opref erabky engiohawer t ot han d€uuiure

‘not _hi gher than 140C, in general. Wen 10 the
Y 1gdi §adr baat ¢ BA Ntigrp et tureo Ly monkE athan dogb i¢ebond of

| ymerization time becones | o t ha ducti vit
oy M 2Bt 0. Hha Ao ThBOBRy S Lt pas i (C=C)
tultdhe yatey §@ﬁ¥ﬁ@nbdﬁ§'QJEWCbﬁWmEﬁ”é”?b%¥méEization
contrast, when the polynerization tenperature 1s 15
rebeyohdnld4@ & rt e guiyysecal properties of the water

absorbent resin may be |ikew se deteriorated. Also,
t he paiyweera®atndn af nehes ifvie pactli uFappy Inkingd,agent

but .may he .determ ned ad |i.bi.tum depending on type of
maghe Homoner SHa LR pof grerti 2t FHRC T e PAPSTa2PRal] the

chdQAstbhe 0] ¥MBiF 2aid ofclenpPegaluiie r af sld 1 hkeagent,
Mor eover, the polynerization may be usually carried

hoewtve updém ayeoediaiay yipr essweeifedalghy afott heower than
O.%%¥N£%EZE but not higher than 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 4is
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. In the polymerization step, any of various
foaming agents such as carbonate (hydrogen; salts,
carbon dioxide, azo compounds and 1nert 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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ease of operation and the |like, however, it may be

al so carried out under a reduced pressure for the
pur pose 25 of lowering the boiling tenperature of the
pol ynmeri zati on system The hydrogel polyner obtained
by the polynerization has a solid content derived
fromthe concentration of,{he aforenentioned aqueous
nmononer 30 solution, e.g., not |ower than 10% by

wei ght but not 22 hlgher t han 70% by m5|ght and is

<8 £ sl L2e6 a0 2SSiJdg 8 ngeded 66 dhyeca by

wat er absor SI'n “precursor
wellyfi oget rpoloymera t 6s breleriaphy Sth&@NMbﬁ@mbEQ, any of
second step in the state 5 of particulate fornms of
vagpmeri matef gchant s 5amehIne weehed $or a@re;ntqgsuus:h as
n met ho

YR By i A el i TvRA SR Ehded A BEaREle, O

adop £ r t t [ tur
tol gpn%t%%tomé%, ﬁdhgﬁsglgo %ﬁt mﬁ%(t) eag%%% t an&%g%%%cgfe the

mohhend oWermbiynbe adyechetpr eher abla- 1266, sgedem as needed.
particul arly preferably 150C, while the upper limt
may %étw%amﬁ ZEG(JSY%Hlﬁ@rttJr%DI é;rqrg/ppﬁ:@ftéwagl }s not

|arly d,
par%l(ﬁthe dryidg & I%edbltlgoglg ark{?l %g%rgrl ?Ete Ctthatower
thd% tlftsaod %%‘Jctﬂgtt qr i cfHIeE_mtt &l NAgodc egdgm%geﬁgk' glh When

content, or exanp , not lower than y wel
t hpr pfoary:tbéyl 36t 1 onl@eYUpyr weiughd , i @ndo werre tpraf er et Y the
90 to 100% 6 by weight. It is preferred that drying is
Poéé’ﬁ’b%{%ﬂé&tjs%’ahttlﬁ'@t }f’(erf’eoﬂﬁlse@%dt‘%%g bbed @ébo‘%y‘CthltY

I f
oG Y5 B85 301 LA EO Ny MO 8, PS5 A EH 00 o o

thbhr@aﬁlérheablsr@g:@én%%_@eéqrn BaRr Sp 8y d@@ewog!ﬁted In
before drying, of not |ower than 90% by weight, in

cohitght sbf eaderf phbevepicZatmemidation temperature 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 polymerizaticn temperature, and the 1like.
Moreover, the polymerization may be usually carried out
under an ordinary 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
pelymerization system.

The hydrogel polymer obtained by the
polymerization has a solid content derived from the
concentration of the aforementioned agueous monomer

solution, e.g., not lower than 10% by weight but not
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general, the drying may be carried out usually within

25 2 hours in light of the production efficiency

although it may vary depending on the particle size

of the polymer gel, the drying tenperature, airflow

whi ch may be enployed and the |ike. The dried pol ynmer

is pulverized as needed. Al t hough the

pul veri zation may be generally carried out 23 on the

dried matter of the gelatinous polynmer obtained in

1 rayy &Py, </ e 0: Gakki; 0 t
L e B 0 A e T he Baver, Sation (g EVerized and
clpred eraklay xar neediodt t8o dihaé ALK& thart helsesrbavitng dsin

a desired particle size can be obtained, and nore _
Pt eEall y (6&rFeRd ovfePhroug el defdhggsul v&a Lymgr 1is

conditiqns ad, Libitu [ can yi el re particles
P XR hOPd Yo  PeIE ST 9e L0t 150 D6 CSS e Tt by £GP Deate
o fPEbMEri 281, IS PRE HardbeWArd Makidn § @d, 1 bub @mn . 10rhe
conventional Iy known nethod can be adopted. The
mepardd cfersdze idigti s bub topanmeyi beladjlugtedmbyed, but any

di spersion_pol yneri zation and di spersion drying in the
meddre f chiPal'é o ng, CREN N r evecse P pAade siRheRsi vyen are

us%% yrraerrli %%t iaqud%yg\geverlt | {1 98Ner %rre%rt '§¥La£h% idnrying

the case “of ‘aqliecus pol ynefi zation, pulverization

te%gfgerglt%%sé. ficatd om gR% D el 1 @Ol ual h8k HEYHWr tohan
adjust to have a predeterm ned particle size

25di°str i bl eon.owlde Aulwveti med, nakt @robeaiakeldy i o 2t0fe€, and
pul verizing step is classified as needed to give the

paxy hayd afeldy af rgare Febé ¥si el {©poy hofl paftdicc/eRper limit
ol ¥ el 1 b020 2000 UG 0L, LOEP Lo 0B sy
2 opyoedet ef ik ngd- v PAFT itGlige Sk ze (i 6t plabl 80 18S- PPpWlemi ted,
As the nmethod ™ for classification, any conventionally
whikrpwinagt bed determined to be a time period such that
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 driedmatter 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 o0of pulverization. In
general, the drying may be carried out usually within
2 hours in light of the production efficiency although
it may vary depending on the particle size of the polymer
gel, the drying temperature, airflow which may be
employed and the like.

The dried polymer 1is pulverized as needed.

Although the pulverization may be generally carried out
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25 can be adopted. In order to obtain the water
absor bi ng agent of the present invention, with
respect to the particle size of the pulverized natter
as adjusted, mass nedian particle size (D50) may be
limted to fall within a 30 narrow range of usually
200 to 850 m preferably %Qp 24 to 710 gm nore
preferably 250 to 600 m and particularly preferably
300 to 500 m In addition, content of the particles

ongé &Rl ¢ ras:?téfko of Fhe bgg% y! g%‘ltnro% Ié gﬁ?fl?znr%ere% %LPaI%eq

wel ght,, p erably by we
inpeaflerabl ynQ tsa 254 by t\waiphtheand s Pafdreuledt lyut on the
preferably O to 1% by wei ght. Al so, the
poaforenentieohedepul deyiized. mat t eFheay have ar heiaghiton 1is
particles havin article size Otfggo to

ti !
DTER6 THLE BarttLrs S g SRS (RBES SI3E 6 thal hawing

t han. 0 f _ nat t 5 0t t
o iR Pafiio el S 278, L8AN BOP P paRedl PR moze

pre@grgbdy partitcke siwze ohraatgisnaklecthag P20 v butzing
not larger than 600 mare controlled to account for

copetl i eeBs st hgh 1 obdethyn iehglsth &R iV iedr@ mek e es3xrEhgn es
95% by weight, 15 and particularly not |ess than 98%

haw%i@h?ai%ﬂ%e &ﬁ?geoﬁul%& 7&d Sné(?t%in.' Forethod for

pu?%%ﬂ?ifatﬁ%ﬁlaQEusﬁb@g éQrQHMﬁ;faEﬁ%ﬁeigﬁﬁhngg, but any
particle size distribution in which“the anmount of fine

copardrittl eaadfl gnahloarn tham Hdbd orins b esserao: abi.l e 20
controlling the mass nedi an particle size (D50) to
fal ITRQIRALHK 1€ hars bier dage oiPpE0 a Y he 28arssed by
digarticles and fine %ﬁﬁfécles aresrenoved aarneeded

PeEr® the pﬁ&ly\%(?lf%ezlti on r\}vi?]ﬁdad%o ernS%IBBar atlus ¥ or” the
pathassifheati PArauch as ai AeShe @R d The £98r 1 dSension
particles renmoved in this procedure may be preferably
polymerization. However, in general, particularly 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
mass median particle size (D50) of particles of usually
not smaller than 200 pum but not larger than 850 um,
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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particles having a particle size of 600 to 5000 m and
nore preferably particles having a particle size of
850 to 2000 pm Furthernore, the fine particles
renmoved in adjusting the particle size distribution
may be 30 preferably particles having a particle size
of smaller 25 than 150 m,and nore preferably
particles having a particle size of smaller than 200
m Thus renoved coarse particles may be di scarded as

Jhey, @re, butmor geng %Jérég?[)é“n% dd)e g,ubj éted to nd

the puIv r|2|ng st as des aboVe aint

paAJtspcutlfaed@rrp\f%otéta%leari Dol e nMyobandi scay d§€ldlatslon,
they are, however, a step of regeneration to give

codrarget pdr ttihed e;santla:ggé@n@fasmahlrepathamulleﬁté ;frmrmay be
0_enabl e, yse ,as te absorb reS| of th

CO&%@%ﬁ? w%%t@o\a% B’ Aean Sany K7 T SEERLY O to 3%
i 5 35@9 Moi tede Bhatas) Patent Noss 6228930, on
Vot 4950692, pe‘g%ms?g Ao Eur opean Hfoudigne, and

»a84dP7 0] alapanese fRat €hl v Appla ctilon Me.l A0O5- 3812, the
and the like may be enployed. 15 In particular,

afgrerantg 1o het bk gted dratkedednpl JapHgese weight

P | i NoO. 2005-38123 h
aiekgue iy fﬁtel%%rf%?wsq R ERrRAs £ R B b o 850

prPk J ﬁyéklwwlﬁgd d %&fﬁgg‘i gquee S e ﬁlyﬁer than

partl cles are recover ter ucl ng the anount

30af pnesifuad t OESBEL hathiss/ 9 beshni gue g i eter eekmP5/5.
one of the nethods for. production to obtain the water
MO%ﬁﬂNBFm;éémﬁSoﬂ@ﬁéeﬁﬁ%@eﬁh?ﬁvéﬁréﬁcﬁ%stmﬁV1ng a

pallELR0Y 101 4 SUUCLLON 215 SRI R DRBRYESE, 2R Baenl e,
thiadH @6 Qim I5r 80t o A¥des { @@ tROLWIES 88! for not less than
90% by welight, 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 pum is lessened while
controlling the mass median particle size (D50} to fall
within a narrow range of 250 to 600 pum, 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 preferably
particles having a particle size of 600 to 5000 um, and
more preferably particles having a particle size of 850
to 2000 pum. 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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but a thermal initiator (thermally deconposabl e

radi cal polynerization initiator) is added to

aggl onerated particle side obtained fromfine powler

generated in 30 the step of producing the water

absorbent resin, 26 followed by drying while allow ng

thus resulting agglonerat?% particles and pol yner ge

to coexist. According to is method for production,

in conparison wth the case in which a therma

initiator is directly 5 ad he pol yner, gel .
el B e SR Sroane T ey e S hb R Sgy having a
pald hakhye obi anedr waker: pdsorent 20asi ph.enatles thenoved

resi dual nononmer to be reduced nore effectively.
comls9e padt hpleff amy dag Béssiaffad ys dehegved evhémut in

an oxidi zing agent. or a r.educing,agent 10 is ysed in
S SEa Lot Y RV AP TRPUIST BF O Wi & p&dl 1T BARIAL " § et o
a gt bed fiafe §he pypdugtion, of a water absorbent resin

di scl osed 1 n Japanese "Patent Application No.

2005438123 thoapr ¢ mes cabtfai ménga a t ipol ¥ semagebehdvisng Bded
wat er absorbi ng property; 15 obtaining an aggl onerated
asgethpy addi nghamedtreous Fhepdodomtad Aaneg &k ipeadte give

ne additive ielected frogm_the grou consistin? f
-ﬁ%e form

1 9 art or . ra n T
AHET P &M Faf6r £ o} PEitA gt dgeht 5 aRd Tletiud

t REBRLS & 1 4G J kRG RAWdSF MU Shpics ¢ GRIA] Hedr ithd R&esent
producti on of a water absorbent resin 20 and has a

invesstiedi anagartbecleeldede falhyng W Shigp$heli sahgeeaf in
10 to 150 m and dryinﬁ while all ow ng the
Unddig? Bneitat te?is gBP LAt t e Spol §48f 99l - t826dehd 3t . 4950692,

54@&@’?? 9410, Lhe d Iyent i en digscl gged 4§ Japagese. . o
aten ppl i Cat %oen %{Io E%ggggug a J()ar ancé_‘_’lbeets\/\e/eenatent
Aﬁ%ﬁi@ﬂ@@dﬁ)Oﬁotheﬁd@g—BQMkﬁ gener at@de durhim@ theay be
production step, and | owering of the anount of
empelspdaal. nononer in the resulting water absorbent
resin can be | . .

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 1s preferred as one of the methods for
production to obtain the water absorbing agent of the
present invention.

Inthe method for production disclosed in Japanese
Patent Applicaticn No. 2005-38123, a radical
polymerization initiator is not added to a polymer gel,
but a thermal initiator(thermally decomposable radical
polymerization initiator) 1s added to agglomerated

particle side obtained from fine powder generated in

the step of producing the water absorbent resin,
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achieved. More particularly, according to this

i nvention, a water absorbent resin which includes a 30
smal | amount of residual nononer and has a favorable
27 physical property can be obtai ned while
effectively reutilizing the fine powder generated in
the production step of t wat er absor bent resin,

wi t hout increasing wusing anmunt of an additive for
reduci ng the residual 5 nononer (at |east one sel ected

fogL ége QgOUB g%qp 'StllflggeOf atth% Ih)gl ml thg orrc‘esulting

xidi zI ng agent Uci ng "agen

ag¥ddse rhlticsd npthadi 0k o hendprvduciidn Qfe B WAt efoexist .
absorbent resin is a nethod in which the residua

Acgorivhengcan b ief ffflecﬁlemil ﬁon:eﬁurmucmoand Jmn comparison
.additio a_benef i CI ef f ect terms  of
nggo&fﬁ“&.%% Seodhs it Gh rfe%%maﬁg Jorleﬁétr%elﬁo%éﬁctly
i nyent.i
ad?l%c'?iygf? ﬁ%ﬁrgre Ofﬁ(@? ?lerr?e S%J:l é?t%(ﬁl?o%g ti:hoé']aéaune amount
(pé@@UﬂmtaMaﬂghth@%ﬁimal1wﬁbm35hmb&Oﬁamﬁxhwbseﬁbent
disclosed in 15 Japanese Patent Application No.

resden- 3g1@Blies tlrefis #éduasl dreRaep! & ofo e eederckgsti more
f.or_.the produc of a,water in
ST EESH Y R Yo t%%sﬁr’es%HFh |"1"1]§’7eﬁl%|b% QI—Ié:rqaerl E?I owmadarly
achn &x2aple of 4heoumtdod; her a&!;@ntZ%lpery%Hlp&% dgent
wat er absorbi ng agent according to the present
isimsendi on, dheceetchbdt her greduetl ohnditsicdosed i n
Japanese Patent Application No. 2005-38123 will be
explt&P RedsPr e ariel HowebBe, mediko gef REd thot production

of LIV RE BRI rh i B 19 PRE LT e TadBeoRg bent
apbeligvst abler atd on gap shey mgg ag Jri DLt 4B M tcmy!alnmg a
departing fromthe principles of this method f
popyoductigrl having a water absorbing property;
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
agglomerated 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
achieved. 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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This method for production conprises a step of 30
obt ai ning a pol yner gel having a water absorbing 28
property (hereinafter, may be also referred to as
"pol ynerization step”). The follow ng steps are not
l[imted, but in general, a step of drying the polymer
gel (hereinafter, may be ajpo referred to as "drying 5
step") , and a step of pulverizing the dried matter of
the polyner gel (hereinafter, may be also referred to
phdS i PYhVEI L 2hBg S epoh pandiA 51 AR EESSidyERg ihge 1 ¢
pul verized matter  (hereinafter, may be also referred
retux B5i'zdlrassife catnom st dpr geydea tuelt harthechudeldiction
10 Particularly, this nethod for production can be .
stiegt v ¥ ddheovad dei wgs@ TR MBI SFdted ¥ HE heoht i hi6ws1asing
produci n wat er _absor.bent resin in.,whi.ch wat er .
oG PR e T RORGEr ¥ Smoart o9 Feditiiat | doRgrertual
motAh &8 ohtal nedetlyoughneutddi 2iche § hesligie pewder dldoup
obtained in the production of a water absorbent resin
coffsot sexanpbd, thiewenpowiler trismbved a9 xa dvdstiergratggrn bk and
in the aforenmentioned classification step and the
redueinavepespeeifi ddl IAERER YALS Settidstgethod for the

o HAMELLON 0 220 L J 8.1 TRULADL 0 AG AN AQUEOHS ¢ hoy

al ni ng east one Ive Ssel ec from

whtilenh A10eIPr §8ASIEE 1 Nonehd hefdmipd Nd £ FatOrSn t 9% dezduWed,
agents and reducing agents (hereinafter, nay be al so

andefienraddtic- hen," essdeanidli @ddilt ieviel'gcto itthetéirme of the
powder which is 25 obtained in the production, of a

P It e C 260 Aeht Sredif + anHERIE B REs S Srddt aint pRFL PAAST

ca%Lzeoéa' Ling, W LRt dhey ras“i‘-%\‘?i ?%r]i tOF%50 é‘&n%ggfteibcynal
obt ai ni ng an aggl onerated ge erel narter, may be
reds®l § abeneethd@sast £ agel powied e WEbL QT agglomeration.

"aggl onrerated particle"), and to
Therefore, the method for production disclosed in
Japanese Patent Application No. 2005-38123 is
preferred as an example of the method for the production
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 Japanese Patent Application No. 2005-38123 will be
explained in detail. However, this method for
production 1s not restricted by the following
description, but in addition to the exemplifications
below, alteration c¢an be made ad libitum without
departing from the principles of this method for
production.

This method for production comprises a step of

obtaining a polymer gel having a water absorbing



10

15

20

25

30

30 dry the aggl onerated gel and the polyner gel while
29 allowing themto coexist. In other words, the

aggl onerated particles obtained by mxing the fine
powder and the aqueous fluid are subjected to a drying
step together with the polynmer gel obtained in the 5
pol yneri zati on step. The rement i oned aggl oner at ed
particle referred to in this method for production
may be particles that include nmultiple fine powders,

I r.ticl ' of _t a d
o e TR R B s B [ Rsh 30 o T oran y=o 2°
“p@.13 1t @riQ a8 onasd ¢ ¢ .pr aftes abby 1GwWOnH0 ST dWE are not
‘Therefore, when a great mass of integrated gel is
ligtted dedbiyE Mixivgnera lii aespomerf add vilney dgueone lymer
fluid, further drying apd ulverization will be .

90 focdbe 5Py NaE" The S1DY oREndl oHed” S0q1 bhefatié Pari (e no
stB3s B RSLULE conbent (fy pEelARD! ynRol i ghenkhal: o
75% by weight, nore preferably not higher than 70% by
theeipght ymeand eslt | | hemrerien f ekar abhyynbt hilgherr & fanr 6580t o

by weight in light of the |oad in drying (the |ower
as| i mul verag iaod baemd 09 BY WSl FHtePafd prefes Ably ibtthe
l.ess_than 5% wei.ght ). W t he noi st ure .content. of
oo e L8R PR pae T B8 DoEG s "EREeRS! dei P ni e =e
tof Ban ~ & hak <aff { B tRAU Y MBE @8l  mBY Yeal # Y rk REOND £EG uded.
drying may be occured in drying with the polynmer gel.
Pa2% iAcebrdilng, t othhe fimalt hgsl adur r edrbyludiei omventaon  be
of this nmethod for production, when the aggl onerated
refstife§Ohadd REBNPow MSi St afeSedrt @Rt fare chregnuously

orLPAELIRG, Y LDE, PALMBLLAS: | Rty PLLOT AELE, SSracax
abaRsas HEAt rieesim  enas 1ty de ARiamr&edby siingl gaspdnomer
can be cobtained 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 i1s important to add an agqueous fluid containing at
least one additive selected from the group consisting
of thermal initiators, oxidizing agents and reducing
agents (herelnafter, may be alsc referred to as
“essentlial additive”} 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 pm, thereby obtaining an agglomerated
gel {hereinafter, may be also referred to as
“agglomerated gel” or “agglomerated particle”), and to

dry the agglomerated gel and the polymer gel while
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30 therefore, it was necessary to keep the noisture
content of the agglonerated particle high, in |ight of
t he residual nononer even though a |oad may be posed
in the follow ng drying step. However, according to 5
this method for production, the residual nononmer can
be reduced enough even th h the noisture content is
conparatively | owered, and applications of this method
for production may be significant when the noisture
216008 £Ab f ety WL BI ncblae, alprement onsd fange, o3dghe e
i ne powder has a particle size that is smaller than
agiheopartited @ piazer O 1Ehe vateri absorbenmireshy tHhebefine
obtai ned by this nmethod for production, and has been
posgheenm idnbhley atreaevd id ol dasre mubgreared fo a drying
eneral, . .as describ above. Cenerally, ,if Is :
st R b That et Phd e 8 LEEERoGaF L) S haBEd fissthe
lap:particle j.ze (D50) (specified by JIS standard
pogsg9ﬁgl§%2%%§#ié§?%%h) of 200 to 800 m and for
exanphe, thefowairesnabsordent resghoakimsned by phirxicle
met hod for production preferably has a mass nedi an
ref&irere §Pzel 20 ¥iDEE) 1§t em Tt ¢ 890 UGk 1 The Fie Pe
powder is residyal , matter .yiel ded by excluding so
PAPRACLRE PTG A AP REdat bant L PEL IR TS5 médid has
a WRAifRn RAEEcla Sige,ED0F hald i pgMidhb pathe; dgaired:1e
range described above, and specifically, the mass
bernedy anc251parde cl eheirze { Dbl), fratd Sewiatthiyn @ hé tanded mm,
of 10 to 150 m as described above. It is desired that
anghapiet P ese TRAE NG adpark P cPe ™ ze DReSGIt BRI Mg 2

e QIR LEL L0 1 90 GILLaRPCId | efbyndlS SLandar iU SYS che

ki
classiti i on I'n an anoun

fi@éﬁﬁﬁ@@b% & d o HO0% e SOsweilghtd, aRd rtid ) drying and
preferably 90 to 100% by weight. In 31
pulverization will be necessary.

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 0of the load in drying (the lower limit being
beyond 0% by weight, and preferably not less than 5%
by weight). When the moisture content of the
agglomerated particle becomes excessively higher than
that of the polymer gel, partially incomplete drying
may be occured 1in drying with the polymer gel.
According to the findings acgquired 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,
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addition, it is nore preferred that the shape of the
fine powder is irregul ar obtained by aqueous
pol ymeri zation than spherical obtained by reversed
phase suspension polynerization, in light of the 5
strength of aggl oneration. Mreover, the fine powder
may or may not be one subjgcted to a surface
crosslinking treatnent which has been generally
performed in production of water absorbent resins, or
[t ively, ' r [ S rm tted.
OB e bond B OB Fed Byt B prSiRt | BhCor g e bure
cowateait absof Renk gy@sdile ean 1€ sabirectiesd K Dghhein 1ight of
af orenenti oned aggl oneration. In general, the fine
thpowdes 1 dbedi meenpmathes ckasdiioeghi on koep m@y bee posed
, _predoninantly, used, however, not only the fine powder
10 Bt 5P D W GG el A8 FaR 1 ontBET Bhr, Rgording to
tnEXAHR Enodl 1 1B, £ oexclided Ry 84039 TdA6hed can
the 1ke in the production’step nays%e used 1 n the
beaggldamesat eamug X deew shothighe tpowvdes i ehtatdedlohflemt is
different step, or fine powder obtained in a separate
copPadirt i g% 120 lnreesss! ( artrera e bdgett bpngppar bhds) nedrhod
£ be alsg m.xed_ and %ged..FurtEernorﬁ, the fine pomde%
© ey haVE e’ M s Ae BiipSsi 9T o 1 Phat 6512 t fid o §rerture
cofl@led© Bgidrd ed; thoget ek, éﬁfomm{{@o@l&affss&ﬁg.
conposition. However, preferably, the fine powder
haviTgetihensapewdarmpbsid aopa2d aslehat zdet hwedikromaller
the polyner gel to be dried together nmy be used. In
thpngktr P d RbIRiILG iyt pereér Flifc@afieh 2heoyeBougesin to

be;%)éf%:%&gl\?%%r rftn}gigfrfnie%i &g Ye %P%ﬁé%@%fggggén%h%sregeen

ne s préeferably no an
coRkRier abh¥ 140y ttor 4906d aRda el sHRr RaRief £620! Yn3ZendSal,

to 80C. The tenperature of the fine powder nay be
as described above. Generally, it is preferred that
the wafer absorbent resin has a mass median particle
size (D50Q) (specified by JIS standard sieve
classification) of 200 to 800 um, and for example, the
water absorbent resin obtained by this method for
production preferably has a mass median particle size
(D50} is from 200 to 450 wpum. 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 10 to 150
pm as described above. Tt is desired that the particles
having a particle size of substantially smaller than
150 pm {specified by JIS standard sieve classification)

are included in an amount of preferably 70 to 100% by

weight, and still preferably 90 to 100% by weight. 1In
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adjusted ad libitum by incubating, heating, cooling or
the like in each step of the production of the water
absorbent resin. 5 The aqueous fluid which my be used
in agglonerating the fine powlder is prepared by

di ssolving the aforenentioned essential additives in
a solvent. The solvent isnot particularly limted,
but exanples thereof include e.g., water, aqueous
solutions 10 including a hydrophilic organic sol vent

f:qr. examl.e,: .| I c yl hal,,
G S ooy - e B PO IR Gr e TERRY ISR Ble e
finebut gbwaleoholis | sobtiéylilal cohelbwadnedut ¥y aqueocus

al cohol ; ketones such as acetone; ethers such as
podivesanézand et rahydr cfhami ckbl amilesisgech hy reversed

hN,N-dinethi\élfarrmmde' sul f oxi des such, as_ . £ h

PhgiSfet FHSRPASKI We, RAGYIHE TFRELCAnd the HiREE | pE the
sthic@ + Rf c EhE RIYSHERL Pr OREr t s BhdeStr et he Df e powder

aggloneration,” the sol vent includes water 1 n the range
mag@fo prred grrabt WO ri® s100%e by ewkitght, s wbfe opf efreyablynIing

20 to 100% by wei ght, and the sol vent including wat er
trgpdieents pariGlul BRBy Freferregnavbr édver Pshiplaed in

aqueous fluid nmay be al sp included a small .anmount , of
o BAT 98Pt V8 T RO BBEr e diT PRy SdeRt T nmtively
an¢hel &kt 0% e ageBt-c &r SULT actapt pandhipecld ke in the

range not to 25 inpair the advantages of this nethod

f or Al bdoidtienp owBEerr exlabplieye dsbtyhe lce opsloidhkeéhdon of a

agent, any type of the surface crosslinking agent
wagedcr i bRECERER Fmay Bl Use& 2D ByPPnclSU H§ to the

r L pki g i h ous I ui | ring_of
»£Priten B O dURR AL ARa e o Bt REn: Seiane
pofdangblb1of 1 ag@ onmerat hen sanhei B8caaxiPskt &ftep may be
Al t hough the thermal initiator which nay be used
predominantly used, however, not 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 c¢btained 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 composition as that of the polymer gel to be dried
together, ormay have a different composition. However
preferably, the fine powder having the same composition
as that derived from the polymer gel to be dried together
may be used.

In light of the mixing performance with the
aqueous 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

-



10

15

20

25

30

as the essential additive included in the aqueous

fluid is not particularly limted as long as it can

be 5 deconposed to react with the nononer when the

aggl onerated particles and the polynmer gel are all owed

to coexi st and dried, but exanples thereof include

e.g., potassium persulfatg, ammoni um persulfate,

sodi um persul fate, t-butylhydroperoxi de, hydrogen

peroxi de, 10 2, 2'-azobi s(2-am di nopr opane)

di hydraeehl or t iLke. nese, [
45ig0p?@f§fre }ﬂgﬁgggp%gﬁgh Fﬁfﬁf2§$% gggﬁaégggégﬁu%%y be
adpearsudd af® 1 5bipam iwuliatd ybprefred | elde athese, thebnding or

initiators may be used alone, or two or nore thereof
themy dee al Boewsdd. stspaAIQhotifle ttheo gxicdi ZpRgodgente water

bmhi&ﬂ ngy be used as the essential additive included
Al R e qﬁéﬁﬁ%nfluid is not particularly limted as
longrias ity fp@boh@act sWidiy the MDROMEE, phem,dhe ysed  in
aggl onerated particles and the polynmer gel are
aggllloaveeda t @ nepeXiestt ianel prwe@dyr batp 20 pexaaglies diesedfring

i nclude e.g., inorganic odeiziqg ,agents such as

thehpdrogtemepioited e REd anR AfAdrigansc iperoxddegent .

r .Qrgani roxi.des illustrat al_so t
Tt 5PaNEN FohBarElietid CHANIGL of dadh sl But sxamples

th8yRechl of e, u@ersw fat e saliseand hyduegensperaxideions
25 as well as t-butyl peroxide and benzoyl peroxide,

inanadime 4ilkedrAmngltikeses;gpersulsfateesdl tifandkxamnple,
rogen peroxide are preferred, and persulfate salts

hyd
loyed 3 ‘?IPE&ISar%%F%r%?e?‘%&%y#h%%éo&ﬁ 1 P Yageht sohol,

_ |.one, t r r ereo b I
1T N SR AR ST RO St el o (A
is8buddyl thecessentd al ad%idﬂ?@ bneldried; i Retthen agueoush as

flui is not particularly limted as long as it can
acebgacte wi ¢hhettre sropdmers whénp xtdtee agglortmtaredydrofuran;

rticl n h
amgge%(éﬁﬁh%mgﬁ,ﬁ—dimethylformamide; sulfoxides such

as dimethylsulfoxide, and the like), and the 1ike. 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. Mcoreover, in the agqueous
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 production.
For example, as the crosslinking agent, any type of the
surface crosslinking agent described later may be used.
By including the crosslinking agent in the agueous
fluid, lowering of the water soluble components and

improvement of the strength of agglomeration can be
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pol ymer gel are allowed to coexist and dried, which

may 5 be either an organic reduci ng agent or an

i norgani ¢ reduci ng agent, but nay be preferably an

i norgani c reducing agent, and in particular, a

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

reduci ng agent is suitabl Speci fic, exanples

include e.g., sulfite 10 or exanple, sodiumsulfite,

potassiumsulfite, ammoniumsulfite and the |ike) ,
exg %H% jte (f or exanple, sodiumbisulfite, potassium

isulfife, amonium bisulfite and the like),

pyr asut hichkeyh di h Bi @nidema 1t L intild onabe, wiel At hbgndtee used
thiosulfate, nitrite, 15 di methyl sul foxi de, thiourea
antbm@lesemi@s@huaédltm‘mo?g@ﬂl@&ﬂ@um ndrerag@meeus fluid

unds uch m n aC|d and hanol am ne, and
£ 5 HEBE1 o3 TRty L SR gk, Lidin F 6R. DaSedt Blucifg Bhedren be
deg Lbgul &l subhide, WQI Stylftfﬁ% %&éwfftewae@l the
ithionite are preferred. 20 Preferabl e exanpl es of
ag@ll&arﬁ@i:httel’temtknd_laﬂjears@dtthmpsalytnaarp;)éhsaremillowed

salts and amonium salts. Anong all, sodiumsulfite
togpeesodi ummi slif fpde BE Qmmehpértiﬁerpﬁ%feqcm@éude e.g.

These, reducin may. be used al one
PO fa e  Ir eBF Ty b8 51750 UBE IH" AT B8 dakBhtr al SOt un
peddditfyee @ t-henigh H Wbl ok $ addr q{f&@%e@m@romde,
those described above, and in partlc use of a
2, Qér—sam‘)huez Sat amas! eo pg ogsseat) i Al h yaheo cb lpref @éerand the
in light of possible achievenent of excellent effect
Llige - redtfé?‘ﬁ@gt hEheest dudte heforE? . B9 ®ntéRTC It he?nd a

ssen ad |t|ve |n the ueo
pe% el|JL‘cu arl Q mtea %% pré?’era%ﬁﬂy %9688111']?&1;?%
pa@)tlwgatrm,ew@@e&lm powﬂare,sé R eppEal inWeattdies may

content is |ower than 0.0001% by wei ght, the residua

berroﬂ@rtﬁelalrmyenoorbewroe@t;cedbleaotﬂgh;cawIr@aynbe also used.

Although the oxidizing 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., inocrganic 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
particularly preferred. 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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5 contrast, when it is beyond 1% by wei ght, coloring
of finally resulting water absorbent resin after
drying may be caused. In addition, the essentia
additive (particularly, thermal initiator) may be
used in the polynerization 10 step, as the case may
be. In such instance, mﬁth3iespect to the content of
the essential additive in the aqueous fluid, in
general, the anount per unit weight of the fine

O b5 ot are prater ably o4 1ot 16" fogu v FLatd

i sWRb@hpa rantlec lliald 1 yarem preferably nkp a0 i308%n By act with
wei ght of the anmount of the essential additive added
thien mpsopE Yy nehiezat i oA st®&Ppl CaOUNE eferP UREE Oded ghengt the

t.he nononer co ent). Wien the proportion of the
P OdOGRAT! 9T La6 et Faa d HeRUBI P ACHeE AAGhe LR TpErR may
be2® | DRGSRt bala AHAL! INeqadded; | Bbha POLY TR T 23bi0kni c
step is out of(%he above range, the advantage of this
renpatdbdg fageprgducticomagy et phe: fecamy vy shed. i hp ridwenic
cases as described above (i.e., when the essentia
regalt tge 298nlsedanf the por§ReckhatFon &t ép)lfurnbased,
essential 25 additive added in the _polynetrization step .
sa2aher ke B s

POORPY RE " %5s4RAEal Hadit T &8I Uias [REGIEN S

sufiltddiEBy  Hecbhe Sae hyhep 0k & hendifif gt eat, Jypesulrite
Characteristic of this nethod for productions to

( fiorc| uteapd eessent damaddiv 1 ¥e tien, t heo hqueoiusmf | aud.fite,
30 Although the effect in terns of the addin% anount

amEgn B B Lo ¢ @ tdrigat ilsbhewirt ARt thse! IpFeexample,
senti al. i.tive (particul Y, L L Lniti r

Soﬁﬁﬁ%e %ﬁﬁ@gggaﬁﬁatg%ﬁ%%géﬁéubPégﬁ€?%F&5ofgb%%?lum

b iR hodt of OBnRY Oducd | ani ledarnt promdheradd tiontaitdieite,

aqueous 5 fluid, for exanple, addition to the polymer

trgalhbefiertee, tetrathionate, thiosulfate, nitrite,
dimethylsulfoxide, thiourea dioxide, phosphite,
nitrogen-containing organic compounds such as amino
acids and ethanolamine, and the like. 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
cne is preferred in light of possible achievement of
excellent eiffect of reducing the residual monomer.

Content of the essential additive in the agueous
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subjecting to the drying step, addition to the dried
matter (dried polyner gel) before subjecting to the
pul verizing step, or the like. Using anount of the
aqueous fluid is not 10 particularly limted, but nmay
be preferably not |ower than 25 parts by wei ght but
not higher than 280 parts;cby wei ght per 100 parts by
wei ght of the fine powder.  This using anmount may be
nore preferably not higher than 200 parts by weight,
tdl r r nat; h h
B ot it Wi £ A6 el o anaiit - Jor the! adtesns Trara Y
0. 09 Odeyand K80y pag 1 ghhypeei ghie Diga8tpowass Ofin general.
integrated gel may be obtained, which may lead to
Whﬁécégisa t@/oeﬁemﬁth%rl@w;ﬂmgtlaﬁa BulQ&P L Ry tdreight, the

el ous matter he a Ione at ed 4R tlc e
re S Bial T EoRaRe B may o nbis TRRASFS TREUGR Mghirs 1n
coﬁ@'}tar@@t’w%‘?ﬁ the; yshag ARUNE @f, tm@leﬁtae()%i&wl@lg of
is lower than 25 parts by weight, strengt
fiaggdllomer atiudre imy be tiewubbisc eline n tt er eby p@ﬁnblyrylng

di sabling excellent characteristics of the final 25
mapr &fuct 2 UsEchnpani ed by difficulties in aggl oneration

due 1 8 et £F gqengaus x 19, Al Lhauah, gix| %g gy Migary,

I ne po er and e agueous

th@&%ﬁault edn Ypan: 29gh O&Fdﬁtb@nu%fe&hﬁn kime orization
however, in partlcular it is preferred O t hat the

stagueoas ftlued assprevapudly. heated supon tihesB8@nce, with
agg Ioneratlon Still nore, accordln% to a preferred

re @RS ettt h %@%E&P&doaamsewap ightl ahdifie in the
aqRAMEL A6 F X%a@eﬁe@ SPﬁ%d’aM%?b%éﬁpfede{ 'B9ight

daggl omer atior great mass o tegra

of gethed huinaggbeneiatedppard + &l es nef M@@mo&adﬁam&n is
directly controlled can be obtained. As a

predeseruence, faurbA@% by weight, 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 agqueous 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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drying and pul verizing the gelatinous matter to give

aggl onerated particles may not be required, and in

addi tion, problens can be avoided that are caused in

10 obtaining the great mass of integrated gel, i.e.,

probl ens of deterioration of the water absorbent resin

itself due to cleavage, enfanglement or the Iike of

the main chain can be avol ded, which may result from

a huge force required in mxing, or froma kneaded
peStALg qfn (1:% dg?&@drpoy§tm thi%e' egsfep,r ”E‘fire lDssential

preferred enbodi nents of the aggloneration, the
adidanperat ul paaft 1 balagiepus £ heirthapon heatiangp Ry mde be

usual ly not |ower than 40C, preferably not |lower than
ads@Cl anB arforles prefiet adbhy amdtl { paEry thiaare@dE Wngs2oethod

till pref bl t | t 70C. M :
£obie AR B o 1 ALl B 1t R epeueous
f1bhan, £he @Qialrd;rtgepogabipa‘iéﬁetaqe%ui)d‘ﬂ%ﬂngz ?@i herore
boili ng point may be adjusted diversely by altferation

subfj e @tddinty oo of he shatyiag ctthep, salddeht fopr essutte2hiried
deconpr essi on, conpressionl and the |ike. However,

madglenf Aferdi F § ¥ RSt Tabsed eVeret Fougheafelng to the

tenperature is _higher than 100C therefore, the
puéé%%%%%ﬁﬁ%% f Skt %Fg%é?at%é%%rooc may be usually

enpl gy edg WieRolhe: agyeous Hd ui dgiuse PH8VI QUSEYgheated, not
30 it is preferred that the essential additive is 38
pagdparal elnyl preparndecd p gutemary dgueous featal Lgnniedvilngwer
conparatively high concentration at room tenperature

thn 2SS ithy, Y EATthént hi Red vit t Bl Ee tlatmi APMg Parts
oy e S Ao oS Sl or s BT M By

Imediately orée mxing wth
Thiiiga s ipeydeicuhit RES BErRd renpedi fensB16f nthehigher than

aggl oneration, it

200 parts by weight, and still more preferably not
higher than 150 parts by weight. When the using amount
of the agqueous 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 agqueocus 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 agueous
fluid may be merely executed upon agglomeration of the
fine powder, however, in particular, it is preferred

that the agqueous fluid is previously heated upon the
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Is preferred that the fine powder itself is also
heated in addition to previously heating the aqueous
fluid. 10 The tenperature of the fine powder upon
heating is also not |ower than 40C, and preferably
not | ower than 50C, in general. Because great
alteration is not caused en though the tenperature
is higher than 100C, the tenperature of not higher
than 100C may be usually 15 enpl oyed. Wen the fine

i I SapLaw o At oce [
oBRMEEEEEIL | poPiad oK, "PRLOtals, Btecpderts rea
embeatimgnigy baeexheutwddt lHPugbud Nneubatd omrmedit &he fine
heating by drying, or through heating externally in a
poggisdr ar pendiieed 20 |1an bt ghemiednbddiseaby gfefhetting
agal oner at.i on, on mxing at a_high speed of the
29 dRIIT Aqu80Us 1HERES alt t 5 97 hd' Bonder . T xorg ardael s
pulli gl SReRd MRANG Hhat 1 4188 Ber kot £eaykned fOL qirectly
conpleting m xing of the aqueous fluid and the fine
copawdel 1 &d pradbee o aggkoner Aed pariscehesnseshdbutrther

More specifically, time period starting fromthe time
d T géint %@dwmqﬂﬁ$ﬁéz%ﬁ@e53§fQ%latP§Q#%u§mﬁﬁ%¥ot0 give
2o GRSk, Weth Lhe 1 pe. popder ntil.dhe JI e paint gl 4,
I&niCh T fie agg orrerat ed par?iéfes are préﬂhce , 1.el,
adBH NNt i PRol BemlOldan 38 eThe, ot ek & b e caused in
preferably not longer than 3 min, 39 nore preferably
obhatir omgert hhany temtn, mamsdt nost iprteferableyd f gem,l sec.,
to 60 sec. Wien the mxing tinme is |ong, honbgenous ,
P APPSRy of T thelt &qucdtid HIAUR &%ﬁb*‘?ﬁéatﬁirnébp?ﬁl\ﬁgﬁ%ﬁe“n

e BBSATRL L AL PR SRR 5 RLROALEE Ol
ma i hMBhiasi 4 QﬁaﬁQ{ﬂQ,aﬁBQc&S@?%hi'akﬁﬂﬂH%ir\/@suill‘ﬂ:C|flif1ﬁﬂi d huge
t he aqueous fluid may be deconposed before subjecting
forke genenatredd agyl ovisrangd partfebes & ocknpaded state of

a gelatinous bicck 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 1limit of the temperature may be not lower than
the boiling point of the agqueous fluid, and the boiling
peint may be adjusted diversely by alteration of
addition of a salt or other solvent, pressure
(decompression, compression) and the like. However,
great alteration 1is not caused even though the
temperature 1is higher than 100°C, therefore, the
temperature of not higher than 100°C may be usually
employed. When the aguecus fluid ispreviously heated,

it 1s preferred that the essential additive 1is
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drying step together with the polymer gel, thereby 10
raising inpossibilities of the essential additive to
be present in a sufficient anmount in the drying step.
Mor eover, when the mixing is continued for a |ong
peri od of time after conpl eting the m xing,

deterioration of perfor es of the resulting water
absorbent resin nay 15 be caused such as increase in
wat er extractables, |owering of the absorption

seggagg%%wp%pérgea% g&%etema §8o%s T yat ey having

esin. Exenpl ary neans or acconplishing t
a doipg &t 1 va I ¢ gpeedn @y i Ay elivven Glangicy Hdperature
heat ed aqueous 20 fluid into the fine powder at once
oryin@est iqe¢hndmn dnHert RdS I 3MEn thiehaw@ugefmamrulng

[ 1, dd
2 B P B R R kTP AR B Vot 11 6 THE Wit g had

be@RS U HERL I 5] AmBRY: PEe 1GAUSEEDRCRUSE; e f4 t‘f‘ﬁ PeWHef i ne
may forma great 25 aggrégated bl ock during the

poepmerati on, or may be kneaded. Tine period for
charglng the heated aqueous fluid is preferably not
| ongEP Rﬁeﬁweecemheﬁemeﬁéfsepébwenétgqlow@eﬁfat%enf it

Aﬁré%érgn% gBS ref abEﬁ%ogg |(H§§ ant%aﬁ? eated

;) asT means for ach i evi e n1X|ng a

inSPRRY: t 2okl ACESHrick W 6N  hee fthe A0 hpowdRle b8s fluid.
charged into the heated aqueous fluid while stlrrlng,

Theohemgryr & o utrhee calbdvee pr buesp pwIByr bepahslheating is also
illustrated. In this instance, the tine geriod for

noghaPyiay tt%nf%ecpo@\ﬂerpifefpﬁlé@eﬂafbpptn eWhddraphaf’C.,
ln5 %)nég% B%‘%Isieéa lryeélgtﬁlodqgggtg%arp %g 3{38% %%%sed
y no an

pre era nger Sséc. In"a

e vRXETIN GhY RS f OfipCCORMSH 10h | BG4 mmsnatloaof*u,qhthe
speed may al so involve concurrently m xing the fine

t eppwees twirteh ¢ he rivetat bd cggeieodrsh dh uild RC aneg. da ulkislly

employed. When the fine powder itself is previously
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 aqueocus 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
agueous fluid is brought intoc contact with the fine
powder 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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10 instance, tinme period for charging both of themis
preferably not |onger than 60 sec, nore preferably not
| onger than 30 sec, and nost preferably not |onger
than 10 sec. Also, the agglonerated particles can be
al so obtained continuously through concurrently
charging 15 both of then1fﬁ,continuity to allow for

m xing at a high speed e time period required for
drying the agglonmerated particles and the polynmer ge

mo | B B i ROt | e Sicoun TaF tho MeLdmpatit i ot

preff 20abhe Exsenti adeaddict iowe.s dhen wherpallysatiigehd < ime
obt ai ned continuously in thefpolynerlzatlon step, the
1Sa§gmmmr@@gp@rqu%lr@sxam pifx&dr e mwﬁu@oﬁﬂum@w the

to subject tot S a short tine
£ipp PO EPer FAY drBOaMo L 55 Nkt heP Arhé GHrBRLt BAES oF
1 n2QQ OrELat %deﬂaagerllaﬁmag%&n@éatf%dmp@at | Clees- OF chore,
may be ascertained by a optical mcroscopy based on
whehethacthithaig a jhards ityo obngndiiedaalsepart bdl edditive
flock to aggregate whi |l e keeglng t heir shape, and the
t

infdgidefat n é;@e &1 SNBF| én d&awﬁ%ﬁéﬁomposed before
1.sCO tlnu articl n of 41 iy

=R PG B i F o el pal parBra Ot e 1684 S ene

drRalyges g8l whi eetﬁln,lrovwnghthenbt 09Xt ., gkl  thereb

rg}ffﬁfeng§£bet&£en the solid contg%t ?ate (8@ of theelga Y

rapeliymer igelo amdbtiiel sheisd oconit leat esstent Up lofadtiéetive to
aggl onerated particles (or, difference between the

ben&%ﬁ%ﬁ%tcéﬁtéﬂs%%?éQ¥eQﬁeaE&%ﬂﬁwlﬁeF henfxnéng step.

oG S8 RuSLa 1 A0 SIS PSPy s
o fr 8t (¥ B} rot dnt}e1 selindy Gt%éeﬂﬂ&x&a{@, Ad(e%ez@iok'&%ion of
performances of the resulting water absorbent resin may
be caused such as 1increase 1n water extractables,
iowering of the absorption capacity under a load, and
the 1ike of the water absorbent resin.

Exemplary means for accomplishing the mixing at
a high speed may involve charging the heated aqueous
fluid into the fine powder at once while stirring. In
other words, when the aqueocus 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 pericd for charging the heated agueous
fluid is preferably not longer than 60 sec, more
preferably 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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aggl onerated particles (agglonerated gel) to the solid
content rate B (% of the polyner gel, in general, is
preferably not | ess than 1/3 but not greater than 3,
nore preferably not |ess than 1/2 but not greater than
15 2, still nore preferably not |ess than 2/3 but not
greater than 3/2, yet norgqpreferably not |ess than
4.5/5.5 but not greater than 5.5/4.5, and particularly

preferably 1 (i.e., the solid contents being
h
po% Q@%aﬁélggété&gfrg?g%%tgﬁbt egggcféﬁ%r3§§§§€%$%|§ gglle

stierihg, seldrtk £anterdio rahe Brdveheaodyser, gelyiseoutlso
of the above range, drying of both conponents which
ilhadtbeerdr xelini $hiabla 2t bechet ehogenedas Pemhigd for

either o be overdried_or undried ther b
ChBGSSby 28 Cati w7 BabI-Es PR balct GIF antPraeT than
60 P 0Bl B lenp@NA L LY b1 THO ¢ GdB 80! LHa60RIPBE G @il o5t

to the résidue  yiel ded by el |n1nat|ng vol ati |
pre@rponedlys nopredomgqant lyhaatet) fsem.the el aetaicﬂdmaon,

wat er absorbent resin (polyner gel or aggl onerated

exggqgla;cyemeaglgs st 2 €6 ghéf ¢ He et ek 1@ Gribentr 19h

esj n, e_wei ght of the.,soljd content a
SpagsmW%gd o%elnvorgﬁmwechgﬁﬁpglgaﬁh%y 2% | ine

pow@RLRE s hWAhke hidher c fak g Qfu s he1quantd Yo 0besol itdh this
content per the weight of the gel atinous water

inahﬁﬁ@@ptUfmenpemhomr@oﬁ\ahatmun@obmrmnbfiﬁhem is
represented by "solid content rate (%". Al so, the

preded ahbyshare lord eht thedt &% S/ tRe TS Bdtt R0y not
loggevz\@tt%{aﬁnfb Ug&g 'Qntdhﬁosgcelpq;%ggg%tbv@}%ﬁgogb 85%%@ than

., corresponding approxi‘mat e
1 0dgkicved yssybtnactd /@lb'?(ﬁaré-@e@f Qfaﬁﬂ’@ﬁl‘i:ll@k?dcéﬁ' b& also

content (% from 100% Upon drying while allow ng the

obag@nﬁmrgpatinuously through concurrently charging
both of them in continuityr 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 decompositiocn of
the essential additive. When the polymer gel 1is
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 matter 1is
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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particles and the polynmer gel to coexist, ratio of the
aggl onerated particles to the polyner gel (in other
wor ds, recycling amount of the fine powder per the 15
quantity of solid content in the polynmer gel obtained
in the polynerization step) is determ ned so that the
guantity of solid content f the aggl oner at ed
particles (agglonerated ge i.e., the quantity of
solid content of the fine pomder before the
qg%bgggtation, beconmes 20 preferably not greater than
40 y weight, and still nore, to be not greater than

35% iy oweidhy i nROtt geeatry 1 omearn 8O0 pya meighte s n@hd the
reater than 25% by weight, not greater than 20% by
e, WOl giddtles thi OFS'%%y tiwemghttCis eerésted the

dltf%e P o SaT o RIi AT RSt “BRG E Toher 5 T soF the

po@%‘fn@;?s'g@f ahd oG ASsict 1§ REVOPANG% Y Meight . o kN £ he
géneral , i's considered that the recycling anount

aggfldﬂn@rﬁltm:l powdetr i peke st he oquantiityf e péne@ | Decandent the

in the polyner gel obtained in the 30 pol ynerization
moétsetﬁl-'@? Ué?@ﬁ@rﬁ@%r!ﬁ/tﬁel‘@ﬁt W}%eno‘folgm%aﬁﬁf%alamﬁ the

[ ductlon ffICIenC Takln into
mo%éﬁ%lderat|§ﬁ£o$ Fhe rec%cllng a &nt gtﬁ£E¥arElCleS)

i sPOYEEE chQitDy ata sty £4090 hys Weiogd 1b§|&e ag@l&!l picthe v,

essential additive used through adding 5 to the
ra&dueoud /fBlui dfi stiver s shiadl amdhendgspestet oAt Hé ) of the
entire water absorbent resin_obtained after dryin

29 G GTbRBR A PFat 1 ELES t o?g%%@m%%he@hae&& )Fl?efthg?eISOlld
cofgf £af, SIS VEr Koo UELNEO sl gEhgl, s
prarﬂérpa(bmgteicytt@@saﬁdusgmerlad%mdtv\@icgmt rlhe afDURtan 3,
of the essential additive may be | ower than 0. 1% by
mowei ghte £ ¢ nadtliern oor ds s st litsa met hddbfidr nroduce adre s rehan
2, still more preferably not less than 2/3 but 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 being
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
beenmixed is liable to be heterogeneous. Thus, either
one may be overdried or undried, thereby possibly
causing troubles in production and problems in guality.
The term “solid content” refers to the residue
yvielded by eliminating volatile components
(predominantly watexr) from the gelatinous water
absorbent resin (polymer gel or agglomeratedgel), i.e.,

resin component of the water absorbent resin. Herein,
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whi ch the essential additive is added to the aqueous
fluid enables the residual nononmer to be reduced to
the 15 desired level with a very small anmount of the
essential additive, in conparison with the cases in
which |owering of the residual nononer to the desired
l evel is intended through-adding all the used
essential additives to the polyner gel. 20 In this
nmet hod for production, the agglonerated particles and

thknG POl Y L r98lL &r &o dnied Wt L& tal d OV Bg - NSt Qbove is

coexist. Preferably, It is desired to execute drying
reifethedstat as N ghanh iddy |®@Astcd iphArdontetdte”, while the
aggl onerated particles is brought into contact with at

rapg q exbtthepgma vt itie ol §ekd dg@lonpenér Ry vieh§, wietl ght
IS referred that the,drying i|Is_executed through .

oL ki Ry IERE Tadlt ter XESF Part EPEE N h ittie: ol PRGBS

vog%tiﬂ@ecdﬁﬁ REnFRY P& exect ednitd heystate 0ff thetent
aggl oner at e particl es being honbgenously m xed with

ratlke pd) Yuer Adedo, 30her armhé' nst aseuafe thentent” refers

aggl onerated particles _being 44 slightly mxed or
tohaFdsy MX@BORIt PR he (pol yrer getterl nistherdfeh adn  the
ording to .S. e rod Lon, lLowerin f. .
5o RIS R REere Bap HEE Bl 11 b ently  SCCanpr PRy Y
apB¥ deighY dryithg tAct e 1St at 8e0fi NGy SselbitdhibY ing the
m xed or hardly m xed as descri bed above, w thout
a fparamenkadne di giong: d ocgirvee at hdrioigehoos st @bé..
Specifically, in conpection with the polyner gel that

f1 owsPPR adgiper dr Eﬁ%%%oﬁ%%}?ﬁj%%lttEGnné&%%PW8r£$ed
pa?‘%‘?ﬁ{f‘&gsaﬁ%r tﬁaef)\rﬁ}’? }qgm%‘il FLying, cgg&ieé(@”pl:git&% o2& he

needed Is to a aggl‘oner at ed particl es
aggQBes 88 tictt Op ke ipt Pesort ¢ ot PRy 1 9mdhegeanveyhngther

belt, followed by executing drying together as they
wogtdand. rAcoot Hing tampkatpr pér akes fimehinhwder per the
quantity of solid content in the polymer gel obtained
in the peolymerization step) is determined so that the
gquantity of solid content of the agglomerated particles
(agglomerated gel), i.e., the quantity of solid content
of the fine powder before the agglomeration, becomes
preferably nét greater than 40% by weight, and stili
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 gquantity of
solid content in the polymer gel. Additionally, any
lower limit is permissible as long as it is beyond 0%
by weight. In general, 1t 1s considered that the
recycling amount of the fine powder per the guantity
0of solid content in the polymer gel obtained in the

polymerization step of beyond 40% by weight 1is not
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persulfate salt or the like is added to the pol ynmer

gel 15 thereby reducing the residual nononer, it is

i nportant to honobgeneously distribute the additive

such as a persulfate salt or the Iike to the overal

pol yner gel. However, taking into account of separate

operation of mixing al so pgcom ng necessary, it is

i ndi cated that 20 the nechani snms of reducing the

resi dual nononmer may be distinct in this respect. In

t r - [ t0. t i f : i.gn,
P Feven that The "Toasentiar” addrt V' s el ted

i n thekdgg) dneratesh spard £ e® ey note Aecessatinlgy ageiunt

on lowering of the 25 residual nonomer through being
Ofnitiedl RdMsyePBUsisr wweh ng hatpdlgser g8 PH i gbiEm the

of gl rated particles ut.it m Xert so .
e BuE g G DERG AL B L © R efufbe SfeR gdding
t c2RYROW PeE BL,ESicAl e §01 Bopraapeanshy «Mvh thespect to the

aggl onerated particles with the pol yner gel. %0 In the
enadggt @ nea st edapelo 0f e hite riisnien powderi rdsd 2obt arnédd viimg the

the aforenmenti oned step (step disclosed in Japanese

29 BHE T ABHG i T b NG S 200938128) Vithe thipame tyBs T gel,
whgﬁé%{ :fé cet a1 638 Anpyot ‘?Lfm;S%' %Lf}aalm H‘?%%”%-Swre&@ht.

her et or e,” upon pulVeri zation Tor obtainrng 5
Whed titd & Siaeyeilstid buheanfol oM "théheFine powder is
af orementioned drying step (drying step while allow ng
apvrhe aivrérent | bred sagy| oprweatetsgely amdighé, the amount
af grenenti oned pol yner gel to coexist), the fine

©Epditfer © SErE GbRer ft AU FileS pBRder’y S Nl g t Rle 1f0 PY
we?g,q{tormr fhed 98l gpnegat ed i trpgtﬁléldv%roldtz W% aLen 185 in
0 e fine

wer ~ ampunt of residual’ nmonomer corpare

whpewler (¥ egisehtne lpovaerx idi¢ eetl u geper aked by aqueous
drying and pul veri zation of the polyner gel.
f 1ot equant By, thet gle sadupt sonesedublb Penoaduafdfimeche

desired level with a very small amount of the essential
additive, 1n comparison with the <c¢ases in 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
dryving may be executed in the state of the agglomerated
particles being homogenously mixed with the polymer gel,

or 1in the state of the agglomerated particles being
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15 particles having a particle size of, for exanple,
smaller than 300 mis reduced, therefore, difference
in residual nmononer, for exanple, between the
particles having a particle size of 300 to 850 m and
particles having a particle size of smaller than 300
mis 20 decreased, thereby,peing capable of obtaining
the water absorbing agent of the present invention
having small RM . Content of the water absorbent

r:esl e t ' i0one t i
B e R L A At R T
Inpoesent wdwes! i 96cicx Pt efetabt i@ me t3096 o wed ghtinction,
nmore preferably 5 to 40% by weight, and nost o
Lopregt Brabloyf 10h € or3ev% byakeiightomeherak heewgtiegfficiently
absorbent resjn regenerated i.n the abqgve tep wa .
2 R T VRVe RSP bekt Y8 i Barti Sl 8 L8 R0 Ehde ing
slﬁrg%c’@i‘%' IVEBH Ofy 'Haﬁ@!yb%ﬁg‘é@“§96Q}§sb9itbeécﬁr5a%ve,
of” performances because of greater surface area than
witireegenes at éd woherilyenelxyi haw evgy lavdighemavgtapus state.

absorpti on speed. The aforenentjoned water absorbent
Spe&st bt ©5 driecut Bof oM &elf tiSfed tohhhlEe R BuiRededsit yhat
ecified. . JI.S K-3362, 1998) to fall within.th
AL 4B P8 6hE g ey et S Y BT f g0 an
apPa8% gLBl ddrocderryiagoi@bn dhei wat errabserimgle, all
agent of the present invention. AlSo, it is adjusted
neeadeadclivle tdhe dDlpart tblees agfg U6Betra 600 imartianles to
anount of preferably, 90 to 100% by weig nor e

ht , )
CORVE Y 8y 05 t 516098 By © twei Yh? UPRUYY heP Shet eFaBreying
t % i.gh f I | L thm
begggngg%gqéée%%rﬁ%% %%%fu%?iﬁgafgsiﬁggéﬁ%%gg$g$%¢b%?}gﬂﬁey
stamy be 02204040090, t®recdd ppefiesablyr0s20it0 Qiddeh a

and particularly preferably
persulfate salt or the like is added to the polymexr gel
thereby reducing the residual monomer, it is important
to homogeneously distribute the additive such as a
persulfate salt cor the 1ike 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. In other words, according
to this methed for production; it is believed that the
essential additive included in the agglomerated
particles may not necessarily act on lowering o©f the
residual monomer through being mixed homogenously with
the poclymer gel in the form of agglomerated particles,
but it may exert some effect during drying. As a matter
of course, 1t 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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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 20 distribution, and absorption capacity w thout
| oad for a physiological saline solution before the
surface crosslinking may preferably not |ess than
32 g/g, nore preferably 35 to 70 g/g, still nore
preferably 40 to 65 g/g, and particularly preferably
it 0: g/ 2 t bsar.
B e P R B a Ce T oI g e T S2RREE i
Japh@@ﬁ@ntpam@htpoAymmmaatnmmcmnmtlznsayﬁﬁﬂzmlng the
conditions such as the internal crosslinking agent
paaﬁdqh%8| i kBerre £ her aaadrn atﬂs@iﬂﬁenﬁmpe@m pEcurseidual
obt ain ﬁo as_descri bed abo i S. su

j.ect
mo&ﬁ’?"fea%e 4”% SeroserF nkuurPgo?rpe‘é 1?8?1 %dctlfu?%talnlng
deShasSd i nking i @ gundithe m%%t%&%&%&gﬁceﬂafﬂéﬁlng the
step). According to such a surface treatnent, the
a foatcere @bioms digi agenty safe H@pyéa@wsﬂdp/mibe cahobeing
obtained by I owering 5 the absorption capacity w t hout

‘th Poada(fGRCem@é\ﬁWﬂ@(j’e rae%ﬂapmﬁqr%aséicutﬂe%o and  the

afBrefergp%% 95t fg%%rand]p%r ref %190Ft°§$§%hder

SOTpt ifon €8pacPty MAtﬁout

(rbhgysue +aeR £1 0sglhrki NG o Mg etrhe swzégqerédr 0Ssfi-Bki NT the
agent, a surface 10 crosslinking agent which can form

aggn cast eatleohd anl tdenaredrddxyh tgheupuilyereténgedtep has
IllTustrative exanples aof the surface crosslinkin .
loygenteRpal b orfne @ml dswael m%%ﬁ&e(lbr%‘?@ipéﬁ-l%/d to the fine

poégCalr x?ik‘é%r?“ {anO”?a)o H@&&lig@;a' Fftlated by

group a po yca boxy acid base
drWatbey aewbe@tulr—\eékrizjan@wde sdEf acehecr osshivild g gel.

agents having a hydroxyl. group in the

Conseguently, total amount of residual monomer of fine
particles having a particle size of, for example,
smaller than 300 pm 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
RMTI.

Content of the water absorbent resin regenerated
in the aforementioned step included in the water
absorbent resin particles of the present invention is
preferably 0 to 50% by weight, more preferably 5 to 40%
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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nol ecul e such as pol yhydric al cohol or am no al cohol;
and surface crosslinking agents that generate a

hydr oxyl group by opening the ring such as 20

al kyl enecar bonat e, oxazoli di none, oxetane and epoxy
conpounds. Exanples of this surface crosslinking agent
i ncl ude pol yhydric al cohol ;gonmpounds such as et hyl ene
gl ycol, diethylene glycol, triethylene glycol, 25
tetraet hyl ene glycol, polyethylene glycol, propylene

I - p j - I - i gl
o ISR bR AMEEL, L DLk T BoRe threa cha
unZ,egdnerdamt iyl ohe3- pené aeedi olhaving a higher water
2,3,4-trinethyl -1, 3-pentanedi ol , pol ypropyl ene 30
abgigmiepF 1 ogl ygeees - pol ygl ycerin, 2-butene-1,4-diol, 48
1, 4-hut anedi,ol , 1, 3-butanedi ol , 1, 5- pentanedj ol ,
1, 6- ﬁgfane&i%f”}?eT,eéltCJy%Pgﬁgxaﬂq‘e%?ﬁanolafbs o?bent resin
pribdi p¥6lohexanedi Methapgl nade?aCyghahaxanedi ol (specified
tri met hyl ol propane, diethanol am ne, triethanol amne, 5

bypdl yDXypBOEmYI Nk 968Xy et diyt ehd- oxiyiph bpy ltérne biogke of 0.40

copok%ners, pentaerythritol, meso-erythritol, _
tol s GhBYa L artP 56rBFedlor @péxyOcSifhsonds U Bb in order

eoltdLens olygol, diglvcigu siher, polyethykens, glycoloen.

| “et’her; "gl'ycerol” po yl
indicyesnol pohyalyci dw eigeradﬁglswgéacefel_include the
pol ygl yci dyl ether, propylene glycol diglycidyl ether,
papdl ypi epyloehel Oyeel el @l yai dyl zet heroand glycpdelferably
pol yam ne. conpounds such as et hyl enedi am ne, .
90dite? hyPeth ¥ amisnkdEri sthyremctef pE&RheY 25 to 100% by

wegﬁfﬂéfa L%R%Dze%traé%gﬁabol tﬁft@'l%’b@%{f%"eﬁe ht of total
yet hyl enei'm ne, pol yam-depolyam ne, ~and i norganic
pafciadkitec)& 8% .0r gaRi fa akhdn{@Zidd £4h ALY saldsi apd ohe (s¢) of
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 1nvention as described above may be
adjusted to have the above-specified particle size
distribution, and absorption capacity without leocad for
a physiclogical 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/g, and particularly preferably 45 to 60 g/g.
Regulation ¢f the absorption capacity may be carried
out through controlling the aforementioned
polymerization conditions and drying conditions such
as the 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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t hereof ; pol yi socyanate conpounds such as 2, 4-tolyl ene
di i socyanat e and hexanet hyl ene dii socyanate; 20

hal oepoxy conpounds such as epi chl or ohydri n,

epi bronohydri n and a-net hyl epichl or ohydri n;

pol yoxazol i ne conpounds such as

1, 2- et hyl enebi soxazol i ne; gxazolidi none conpounds

such as N-acyl oxazolidi none and 2-oxazolidi none; 25
al kyl ene carbonat e conmpounds such as

crb S5 95 9%0 e't?f@ﬁ%meﬂﬁf:mtfyjr'#é”fﬂiicl)@ilﬁ{;‘e'@fgg%’linking
4,5-di net hyf- 1, 3- di oxol ane- 2- one,

arbhuvndi metchybat£3-di @xshaea2eonehird step). According
4-et hyl - 1, 3-di oxol ane-2-one, 30 _

€ o4 syt ox yaret hpicel B3 2ip 6RGItene-Rheneatagr absorbing agent

..3- di oxane-2:one,_4-pethyl -1, 3-di oxane-2-0 .

o5 G RS T 3P SRARE - GnB K SEre1ncd by lowering

thl 310 9% QRANGH 2- ARG LY Gl € tH SR COBRAUNUSIC OXELANE i fuge
conmpounds such as oxetane, 2-nethyl oxetane, 5

reZFamt hpin Idyacadymet hyl pxetfameaidy 25 to 50%, and more

3- et hyl - 3- hydr oxymet hyl oxet ane; pol yval ent net al .
P reohpbaRdsy Stk cad Oy drfokinde $ 2ot © ERILGr e BR Cditie without

cal ci nesium, al unm n iron, zirconium or the
lﬂ%ie§eg%fT?%%ﬁE%.t%ﬁnﬁf%ﬁé&?sﬁFP&ﬁg%?géﬁqhking
10 agent sheat sheasdcone: sepRAUNgksaleched ft omd heurrace
group consisting of pol yhydric al cohol "conpounds,
c repox ¥ 1 ndoifpouadsn poviammec gongoumdsaane s tsbond with
t hereof , = oxet ane, conpounds and aHgﬁlene car bonat e

a E&H%%%ﬁéf%_ S UR Ut FaBF &L MbF & dpr eflet HBF Ta e VEuPrRieP Les
o f° thlsg,l ég%?%g: elS%J@gggtl {R¥ il?l %‘fe e & Cfﬁggn@da% ester

I
sel ecte romthe group consisting of poly rc
bodl Cohph 8 clfavt AP 1% t @i bh yaaoNvat oass e | Behudi Ngw2th  a

to 3 hydroxyl groups in one nolecul e, epoxy conmpounds

fuevi hgne It @ nQuparlberboxyl group) of a polycarboxylic
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 c¢rosslinking 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 alcochol compounds such as ethylene
glycol, diethylene glycol, triethylene glycel,
tetraethylene glycocl, polyethylene glycol, propylene
glycol, 1,3-propanediol, 1l-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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atons, al kyl ene carbonate having 3 to 5 carbon atons,
20 and oxetane conpounds having 3 to 10 carbon atons.
One, or two or nore of these surface crosslinking
agents nmay be used taking into consideration of the
reactivity. The surface crosslinking step may be
carried out twice or norggn light of the effect of
the same. In this 25 instance, the second and the
followi ng steps may be carried out using the sane
1, SUrfAcen el0ss] | nki ng Agent 2 As11Bat, 1N fhe_fihrslanediol,
cycle, but they nmay be carried out wusing a different
1, sutfeaxcenerassl j nki ng agent. A4 ,am agcdlciodeb nemebhearnl,
be used as the surface 30 crosslinking agent, .
1, érvarpl ahcra ey iFe dxappllifi ed i nl56@ ~Eddlpibgrapediol,
t ho descri bed_above,. | N unt of .the rfac .
tr L P T FRI Ry SHRRC ey BB eT SPARS rot P OGS haR e
o@y%%( 2bbs, hynwei ghty by ¢ hROte REORSIy 6 PR vk Rart s ok
o wei gh ? a%éfparticulaf$5é5 g?éferablyygﬁt%}%he | ower
cobioitmdesng 0. Obepardésripyth meicght, and thesopperythmittol,
being. 5 parts by weight per 100 parts by wei ght of
D-gRe ket el aB86r bl 25Pd 7 pragedtdor CRGMRF AR t Bdigh as

j v ependi e d co h
cthy e GLY FRPE g M9adbui] S pi Sy ETTIEER At G 1y con
di§nessl dpki ngedgent, W tdi pckhicsi rangs: enablesdyl  ether,

crosslinking density around the surface of the water
dighyordent resimoiygoleshighér thamthkat, i nsi go tshetgoferol

e usin% amount of the surface crosslinkiﬁgéggent of

poggﬁ&rﬁﬂci YoaPtd By et gRY it prefefied YseSs et

| C i cal sinefficiency t.a - .
po%gggg%ﬁ)gge)ﬁaeﬁoggg@gﬁngé ss%%d?}os%?:?ﬁr. néﬁgge%%yﬁﬁgﬁl’
polgamiingean apfipoahdd ossshidiked skructdifieyilRrddiamine,

~absorbing agent. The using anmount of the surface '
diekdssl enkitngt @agéne .of | ower thantdiethphenstytramine,

ight is n referyr .
te%%é%%hyieﬁgpgn%é%lgg, pentaethylenehexamine,
polyethyleneimine, pclyamidepolyamine, and inorganic
salts or organic salts (aziridinium salts and the like)

thereof; polyisocyanate compounds such as 2,4-tolylene

diisocyanate and hexamethylene diisocyanate;
halocepoxy compounds such as epichlorchydrin,
epibromohydrin and dg-methyl epichlorohydrin;
polyoxazoline compounds such as

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

4-hydroxymethyl-1,3~-dioxolane-2~cne,
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20 because its inproving effect of water-absorption

properties such as the absorption capacity under a

load and the like is hardly achieved in upgrading the

same. Wen the surface crosslinking is executed, upon

m xing of the water absorbent resin and the surface

25 crosslinking agent, water is preferably used as a

sol vent. Using anmobunt of water may be beyond 0 part

by weight, preferably not higher than 20 parts by

ei nd, r preferab)y t.. L ower 4h ) abt.

l’éid\%gls?éﬁtn% gzu?’o"%%t, hi gher ‘%hg\l%ct g\gﬁt'sst b@ﬂ\?\%age? %e?me'
4, 0@ ipas t B y30- by 3weiighk a o theogel i d content of the and

wat er absorbent 51 resin, although it may vary
1, degeimix agacre t heomygpe, CYPari¢ cig &t zeoMP 8ndsg oxetane

t d the like of th t b b '
cofPRIEr WHBRDt he Sbr fact  GLOICT 1 nii g & CBRGRtt 8130

3—g%?ﬁ¥£—mJﬂf@r8&§HE%M@H%&§@§9EPQ“ resin precursor jng

surface crosslinking agent, a hydrophilic
3-or@ani €3 -doldeak iyt he 1 used: A neconbipnal yom lasn heedae.t al
Exanpl es of the hydrophilic organic solvent which can
CoBppoysEds isHEhi o5t Bydrrriufe orer ahéetoldeguchf aginc,
t.hyl 10_al cohol . ethyl alcohol, _n-propyl alcoho
ca By e THConaI MRS CohBP 1 ShBGETH o BoRGI the
11R8G rwtyhe algohol ;Allﬁétn%%snéé@hs%%ﬁ&éboﬁ%oﬁD?hsking
such as dioxane and tetrahydrofuran; am des such as
agdinN-adi net hy Eaeromaom €ec carpd sutlf exildest sdclH rasn 1&8he group
di net hyl sul f oxi de.. Usi ng anmount of the hydrophilic
COBFgant €190l 9ént PREY REE§ 1 FepeAddiNyCdn EFPE O pafSic| EPOXY

coé%%% cﬁ@i st Bﬁfa%iﬁgt 88%;{)(%}?nldiskegglfd t @%eir’\g%ertheereof,

sorbenf resin precursor, may pré ly no

oxk@Wele d@p Qupald Aya el Bt il NotpBnghed ddapoddids are
parts 20 by weight, and nore preferably not | ower than

suftpdrte. More preferably, the surface crosslinking
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,
and oxetane compounds having 3 tc 10 carbon atoms. 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 steps 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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by wei ght but not higher than 10 parts by wei ght per
100 parts by weight of the water absorbent resin
precursor powder. It is nost preferred that the
hydrophilic organic solvent is not used (substantially
25 0 part by weight) for the purpose of reducing
source of inpurities whigy my possibly cause a bad
snell. Wen the surface crosslinking is executed, a
met hod in which after m xing water and/or the

adBUd £ <PH' ki of gan Cdé?l:‘f%'ﬂeéﬁ"i b dhe, surface 30

Cross |nk|ng agent orehand, the aqueous solution is

52 wsxed bycspiayi Mg o sadef agede opw ski haitrhe awpdet may

absorbent resin precursor is preferably enpl oyed. A
benprigde ¥ abityi @t@ﬁn&wgrbyw i 08 li paconeideyedeiight but

nor e ref rred ize of the spra dr opl,et
nofy rHRE S Fal 0 nbD, HHat paide A TURE £ P RHGPATYAG T ar 1y
pr@@é%a@&?“%?@hyﬂﬁ@ &%WE%Oﬁl%]ttBe%%bgﬁ1b&tﬁéﬂ%s by
of mean "particle size. MXxing apparatus used in

weldiptithgatdet at eppabsbibent lresng prpaurtsorb amndetigdrt per
surface crosslinkin 10 agent, and water and

109ydpa§mq i ©Yor @fm%ggowénttb?ef‘éﬁéﬁry RS gregnt resin
'PQ%L ];;S%dfeorf Ongﬁ SR S' it %%d vfaeéyaé’ééewc?‘ﬂrﬁ‘g on the

then1 abl'e eka apparatu

usb@clcl&@mﬁn@ arﬁi"‘dH@rd&ﬂblmé(@i@n e@lré§@bf dog® of the
wal | mxers, high speed stirring mxers, 15 V-shaped

sumbears, crpmﬁM1nka$ agendwwn Kerng), tmubleamﬂawenables
kneaders pul veri zi ng kneaders rot%y% m xer

Cr&lsrsf]fjoﬂ)(h%r%entsdftbﬁﬁlﬁg@ baP€h St %aFédlcb% iger@ter
ab&® B£W9u§es orgé9{§ ﬁ@%tgﬁéﬁ $§8Fmg§%t£@ thereof.

surrace cCross |n_g I'S execute m X1 ng f he
Th%h%ﬁr@@s@ﬁlb%ﬁit r&si fhpr eGlf St caRd-d Hel isk{ Ag€agent of

crosslinking agent, a heat treatnent is further
beyond 10 parts by weight is not preferred because of
not only eccnomical 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 1is not preferred
because 1its 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 1is preferably used as a
solvent. 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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carried out to permit the crosslinking around 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 surface of the water absorbent
resin precursor, it is preherred to carry out the heat
treatment in light of the reactivity of the
crosslinking agent, sinplicity of the apparatus for 30
:Qduct | priodugti Vi tY.. T : a
T e hom 17 Barrent 15 bearer Sy ot “oner than B08°"
pabttidiog bigher iwbdsR200€ asotbenttenpedatiiie 0fi Kdheof the
material al though it may vary depending on the
wabRpl Rfedoréoegss| Ky BFETUL FRE -t r eat nent
te ratuE of 5 Lower than §QC %s not.%referr d
becdle™t FRE pett 63 CF eqtiP PEL FoF 11e eat *EFdkt Hdnt “POP
mi B8R P& S haNGalchad ab8We T it Ok cRHUUSE L ¥IYs FRYa B8 the
caused, and in addition, honpbgenous surface
sucrfessd | nkigngstdnnoti nhe aglkirgved,a thheiebphlbeihg |oabkaic
to cause deterioration of 10 absorption properties
SOLNGEYE AABEE UERF lgh@ M Agneft 1ehe suirtaged. Examples

o£ CERRSI DKL G 0BT, A5, 1the 41 gabient, s LEMREIATILE oo

prererre ecause e

inWater s abserbenth JBSHB PI&GHRSOL 1 FBh SRYS@ud®alas methyl
deterioration per se. 15 Apparatus used for carrying

aloghdalhe hédtytredtamnt 1, may-beocknownadioypsro by heatpngpyl
oven.. Suitabl e _exanples_ include conducti ve heat

d .g.
21 8PERSr o TYBEY It BdiORTBA - hERPYT Hhoh b A, AHBLE appEY L
al Sﬁtolt,rarlégl‘?gn zsge’gucgﬂle!fgt ré&eta%%te,typeetﬁ%¥%rss ch as

eati ng ovens. pecifically, belt type, groove

diskiamd Ng 4 yRe, sSEMahbyRe fuebaly typRidESK typeh  as
kneadi ng type, fluidized bed type, airflow type,
N, ¥nfiaredhyddicthanitdepe, and sulfoxides 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 reducing source
of impurities which may possibly cause a bad smell.

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

crosslinking agent beforehand, the agueous solution is
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el ectron beamtype dryer or heating oven may be

exenplified. 25 Although fine powler nay be generated

again due to danage caused in the process follow ng

the heat treatnent, it may be renoved by further

providing a classification step well before obtaining

the final product and maygpe preferably subjected to

particle 30 size enlarging step (aggloneration 54

step; aforenmentioned step of regeneration to give

1 el paty r gl :at£S 4i L.C t r
e arCr LR 1 Be poudar Sanr ah Thaa been obt & nalf t°T
abispthend asssihcatdoousten of st be pfd vabilzedeppitowd €s A

5 before the heating treatnment. In connection with the
meft ted pbivdel 1 shbjré et ieed thy t e rparitn €1 Jes sioedesitee i hg more

st roportion of .the ampunt of. the.fine_po r . :
Pt TR e et T Bt e P L8 AHE HHORRE foP 2Bhg oy Ehin

RO fore, t t ea nt y prefer
prnot g%gésér Q“lhge t E%nlhgoéﬂ) békm?gﬁt , tgﬁd3?g)r e”gd;’ef ga?g I ymore
prraie gakdtert Hhanand% byf viel ght o Zhe propos tt ermef dhenean

anmount of the fine powder after the heat treatnent
Pagdvbnrdes% S wei ght is not preferred because strength

o [ BEAAd T CLBoaHEERE" O] PAL BERi AR Mater

be | owe € absorpti on capacity nmay

abalsob dael r8ed.n T4 be red £ra SO bedt r Fesid AU a5N8Ghking
as described above, if necessary, is added by

agspriayi ngndn wgleous arsdl ubydmadiat liimc| edesamic solvent
sg{fur- onﬁainin reducing agent (fourth step) .
Prefrt Y ebrtar i S GHi$® het héd Teant deCsof efpheye fRoMel vy and

re3leh O HEGIMRL ekl NC RANLLB1ES o LAY 2L1 B 8hl8%ing
amount “of residual nononer descri be ove for
appkiwd 18 itrhel waker eabgor bidigl agamti dwyi Ag xd oy, ageWitcal
of residual nononer and havi ng smal
double wall mixers, high speed 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 crosslinking agent to
be reacted arocund the surface of the water absorbent
resin precursor, it is preferred to carry out the heat
treatment in 1light of the reactivity of the

crosslinking agent, simplicity of the apparatus for

production and productivity. Treatment temperature
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vari ance of the anount of residual nononer anong the

25 ranges of particle size distribution, wthout using

the technique for recovering through reducing the
residual nononer of the fine particles (Japanese

Patent Application No. 2005-38123). The surface

crosslinking is characteriged by 30 enabling

sel ective and preferential addition of a small 55

anount of an aqueous solution to the particle surface

o £2P4d L PALLELGRn L1y L0r B3uS0US) SO UL 90FAR BPan Bo°C

ncIu ac ating age ant “conponent

bu&l;ntthtCr}lec_inbragﬁm&n @mwra%olmbbet@h gﬁ‘b,ttﬁl_ﬂe5of the
inorganic salt or the like described Iater Anmount  of

mayegF aflna Weihchii g hel §uw Mrvesat ﬁlerlﬂeﬂgdité‘@u@ﬁn’ghﬁgéﬁp ligyed

to dlssolved na han 0.
R GhE TS ntO Pl her (AP 15T BAFAETY WePOREETRpES OF
e I h b 0 :
Lo Eher P 12 10%pare s %36&%?2%%9 éﬁ’\?%g%%r o inBeriod
remuﬁeedMQDnotMawheatmﬁreatmﬂmtbma&ﬂghtﬂmnlnng that
hi gher than 10 parts by weight, and particularly

Lot &R &P § Eﬁé?diud%\k%vtlﬁ%ifhmﬁkbéﬁ IS R gRP bt Ageition,
hi_gh h 1
horr*oq%%nohgansé F%%fé%e tymvgeéﬂ ThiH g t%%nrﬁi@Eamun?%fl%med

e wat er absor resin

th\éa_'tee’éyl syomes thamkphe akey engauisenedqbewariotbfiiton of
5 parts by wei ght, honbgenous m xi ng of the aqueous

abﬁﬂl@t@@ﬂfﬁﬁOpﬁdtﬂ@s argid fua- dorrdi nangl redadidgg of
agent wth the water absorbent resin pay be

Ehéi fF3 EGRES W@a@éflnFﬁ@garﬁo%fltbey&%&"’?hetdb%ea‘:reatment

limt, . 20 15 [ Qt pr ferr b
B S TR ener gy Jng%/ arylrﬁahl s§r5§qh:| re% i adjﬁgg%u Yo Fed

belta gi¥etac desisedabRictpeatCerient peelascsbbetay cause
| ater, thereby |eading to disecononmy. Also, it is not

heprtef@eted ipraftiight perstsdl e production because

handlln of the
%ratususedforcarrylngouttheheattreatment

may be known dryer or heating oven. Suitable examples
include e.g., conductive heat transfer type, radiation
heat transfer type, hot air heat transfer type,
dielectric heat type dryers or heating ovens.
Specifically, belt type, grooved stirring type, screw
type, rotary type, disk type, kneading type, fluidized
bed type, airflow type, infrared radiation type,
electron beam type dryer or heating oven may be
exemplified.

Although fine powder may be generated again due
to damage caused in the process following the heat
treatment, it may be removed by further providing a
clasgsification step well before obtaining the final
product and may be preferably subjected to particle

size enlarging step {agglomeration
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25 mxture follow ng m xing of the aqueous sol ution
may be difficult. Furthernore, when the anmount is
beyond the upper limt, 15 parts by weight,
unpl easant odor nmay be devel oped during drying at a
hi gh tenperature for adjusting to give a desired
moi sture content in a 30 syprt period of tinmne.
Addi tionally, when water in an 56 anmount of not | ower
than the upper limt, 15 parts by weight is added,
2 I € re a ly, ;
St%ﬁﬁ'rg\%é%ﬁggéeégll?gﬁ%g §E%Ip?/'2)r6|fza?€%§gafter glpsll né:.o giLve

1 aAecor dbagttiac 186Sor amepl yeeirzithgs st appaswi@ceate form)
crosslinked | ayer which had been already formed nmay
tolﬁlé?’fdlegtfr lvj‘\,‘tc-i‘ld1 Bhe fAgs P@I‘é§|erredﬁab§8r bﬁcbrb@:%ﬁa@btt)ﬂlned

t. b d.
ARBEnE 61 Thé et T APTCBHER Ang TG F b - RGBRE RGeS
be%noé_e{ﬁéaﬁle\éﬂ'@ﬁgl OWRS a £ am 0. 05Inp@5§‘§1ep(yt MeigRti it he
not hi gher than 10 parts by weight, and nore

fiprefiesalley notbhewsredhap G.He ppats byl aeisghte ebutLarm;ing
hi gher than 8 parts b% wei ght per 100 parts by weig
St@fprt I’Ee‘f%Pértlafb%o?Be?l er%’é‘thWWeﬁw Gt %pﬁgpggyd%lﬂﬁter

endl AecoulfuLssantel ping {edugi g ORI Laol Lo LhARe -

the @f 6r erfent i-oned- | ower S "by T wei ght,

bedest& ath effest teerae;dwéﬁttlheyrseﬁyelfe*@@ewnorta 0l t e
be achieved. In contrast, the using anobunt beyond the

thappérs biymivte 1 40t parnsl bl)om@mglhefewdkblbelQD gxeesstve-han
anount of addition for required effect to reduce t he

3% BYi UGdIIMononEne BFPRAY HHEHASIHIG 2BEUSHp & ddipyfine
poURtLL I DE AL O%Oé kPé‘X%' E?'eaOJrRQSEA;b%Zy f’i‘ﬂd Fobyfeight is

uneconomcal in terns of costs refer
nothmpfégeﬁkhﬁlVbéd&ﬁsb”“éﬂ@én@mh25of the particle

sul fur-contai ning reduci ng agent accounts for not
size-enlarged 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 1in the step of recovering fine particles
containing a large amount of residual moncmer 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
ranges of particle size distribution, without using the
technique 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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| ower than 0.001% by wei ght but not higher than 50% by
wei ght in the aqueous solution. In the present
invention, a small anount is sufficient because

sel ective and preferential addition onto/into the 30
particle surface and the fine particles is perfected
57 without deterioratingdgihysical properties.
Exanpl es of the sul fur-containing reduci ng agent

i nclude sodiumsulfite, potassiumsulfite, calcium

am%lzﬁgfﬂ ter gm@@t&%ég' bighy £ B WU 8Chd . SO UMk rface
hydrogen sul fite, potassium hydrogen sulfite, amoni um
anbBydrbgen st £ i ta,e Sodi Um tih esuldad enspat @dsitimon can be
~ thiosul fate, anmmoni um thiosul fate, nmagnesi um
incHiwbeff & echgbeéilmg epsithe ahdBthenti keompea&rt, an
WO Oor r.e anong these ma e used. these, 10
an g A E 508 L aChyar oden el Tt o° QAN B & BRGRS T bd 21
inbkdd 90t oh1the effigct: { Qer gduce-1 e esi«lal, MARIEAL of
and cost. The aqueous solution that includes the
waswf dmr ednt @hnt hg seducingcagerd i cam peobtaimed ayent is

15 supplying in a droplet state to the water absorbent
torkgidl aAg is@d I ndeintt itovernbrapPefePped § Hbeeight

oufl K83 Wdie: Dol 19098t pall e 10 LB e, SLOPLEL rap

y Sprayin an ‘par e’siZe o

no$pnayed- drgRhet ipsapfelﬁgraelﬂgm@tbaﬁahlo&r HPgRe@ tHAN 12
20 but not |arger than 300 m and nore preferably, the

paupperb Y iwet gihs: 209t ml IAmtdwaghrafie pabblyemads hower than
particul arly caused even though the droplet has a

1 shaF £i BV eV iAo Sl br D LARE 10 S % L § (PRFEI° Rét Y8 Int
o GOIER, BESAISE) 5ELSR AL S1PR] Y R0z fo o ) LECp 3 oy
weeXpenshbMe desi gniethdhecapparatysrturbpeyrarehtweely 100
parts by weight of the water absorbent resin. When the
amount of water is lower than the afocrementioned 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 reguired 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 be 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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the droplet has a nean particle size of beyond 300 m

nunber of droplets per unit volunme of the aqueous

sol ution may be decreased. Accordingly, probability 30

of encounter with the water absorbent resin to be

m xed 58 may be decreased to result in failure in

achi eving honogeneous mxng. Therefore, even though

the effect to reduce the anmount of residual nonomer

is achieved, variance of the anount of residua
amPRNNTEL £AHRR0 Ldged RALACLAR hibgoneiake . Andsf 3iire by

in yielding desired residual i ndex’ nay e
weriegit t efls Th@d&d;ngtmmxnﬁmu&ruaabéomuﬂhht|ﬁesﬂn may

the aqueous solution preferably has great m xing
aqmﬁ%@ateExmnﬂéégmdk%rs m xitrlye agpar at us NeGePeitating

10 cyllndrl al éers coni cal, doubl.e wal

puﬁn Cer 52O spded Sti Pridig” i xer s PRERASPEE mi ¥&r s, FRES

rebdﬁ@@r@ﬁ%ﬂé st ewstixesse dopblelanmkneadersy which
pul verizing ~kneaders, rotary m xers, airflow m xers,

haﬁmﬁm@nzaﬁmead@xﬁnrmmﬂImdyg@endemxr@paurumud thus,
| edige m xers and 15 the |ike. In adding the aqueous
de@&mﬁioﬁbﬁiﬁ%BFa;ﬂnqgcaﬂ@é:ltgqu@b%rsa uf@éﬁi thay not be
o % sulf contai ning reducing agent nmay
B F (%her additive such as a chelating

agermor@oa}@ﬁt coma@ﬁhem ¥ 20 | MLl pbiudl - @298k iing
wat er sol ubl e polynmer, an inorganic salt or the like

redaﬁxmbedqGHErmaQNh@npraﬁeIhblmkthvéqwexhtban 0.05
i nst ance ghbe freely selected _as needed, but

Pazthimt ot IRét Pdwec t HeEnd Begotdha hy! Q/\é?‘i‘;ﬁF Sblgtyn%@tlght
% h h
anﬁsgll?ﬁre téﬂf"?fé(?ra?kpy Welhg tloQ{l ]E Enan %quf%gﬁﬁg o ﬁr:’églhght

the ating a ent, ating ‘agent havin
buseguasties yne rakidd 4 ys aiﬂﬁrﬁ:"kﬁ'ha}t('\mglgalh‘j ldéy agai psirte by

and Cu is preferred. Specific
weight of the water 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 1imit, 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
welght in the agueocus solution. In the present
invention, a small amount is sufficient because
selective and preferential addition onto/into the

particle surface and the fine particles 1is perfected
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exanpl es include chel ating agents having stability

constant against Fe ion of not |ess than 10,

preferably 30 a chelating agent having a stability

constant of not 59 |ess than 20, nore preferably

am nopol yval ant carboxylic acids and salts thereof,

and particularly preferalyy am nocarboxylic acids and

salts thereof having 3 or nore carboxyl groups.

Specific exanples 5 of these polyval ent carboxylic

. ag i pel . ~diet:hyl epetsd apine Lg acid,
T by oot ot PG e hBdcor o Aoy dpeaetes.

cyclphexane:$ ,2f di agi saltfetr aaceiti £iatindy reducing agent
~ N-hydroxyet hyl et hyl enedi am ne triacetic acid, 10 .
ineddensgidebmn ds eLByt @t héro dramiinent trbbtéei.c Geil¢ium

thyl enedi am ne tetra pi,onacetic _aci d . .
U RS - N BRI IOy e Ry Ldar (1 b Gf 08 acid, sodium
hy N KeAYd o NeGalr byt BY luR$RAd £ b g eaC ke 18nd: 8l Kahon 1 um
netal salts, alkaline earth métal Salts, anmoni um

hysaldged5 crubfiine ,sal sediheneofthiTheudaldatamry heotassium

either conpletely neutralized or partially ,
thiperyhfpzéd, or MR e t hERASS Y 5L aIESo per MEPEES UM

endimang, them  diethl.enet A e pantaaceli o AELd one or

yIenet aamne hexdaceti ¢ acid,

£ w B hyr evoned hyhdhy| engds amnieyt acgkied aci Andily athese,

salt thereof are nost preferred. In addition, using
sudrfount of 1theasamd yrhyoberuswal f yte. 6e00ls tard(p pafey red
. by weight, and preferably 0.0001 to 1 part by wei ght
lnpiﬂgfotb ‘bgr t& ey kP gt 6 THheUwst é?rh%b%rsﬁéﬁ%a}egioﬁ{omer
and® oJhee af orementi oned pl ant conmponent maybe bl ended

I'n the range of 0 to 10 parts by weight, preferably

0.00dhet 0 éc}gﬁéﬁsby wej plht i cand nbretpr efiet@blie® 00Zthe
to 3 parts by weight per 100 parts by weight of the
suldtier-containing reducing agent can be obtained by
supplying in a droplet state to the water absorbent
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 pm
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 necessitate very
expensive design of the apparatus. Furthermore, when
the droplet has a mean particle size of beyond 300 pmn,
number of droplets per unit volume of the agueous
solution may be decreased. Accordingly, probability

of encounter with the water absorbent resin to be mixed
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absorbent resin, for the purpose of exerting the 30

deodori zi ng performance. The plant conponent which 60

can be used in the present invention may be preferably

at | east one conpound sel ected from pol yphenol ,

flavone and their anal ogues and caffeine, and nore

preferably at |east one ggnponent selected from

tannin, tannic 5 acid, Chinese gallbut, gallnut and

gallic acid. Moreover, the aforenentioned
ma @NdN geeli &l sagent ol S Q4 cPA AT QU ALY d I Thtethn PG ing

hmay be any known antim crobial agent having an
homabtyichesd esiml xdatd vi t Yhe ranflo exanplves tthesegh thel edéect

antim crobial agents 10 disclosed in, for exanple,
togpedunse Hhe- 267300t Ther Gdtied U absBragenmeredisn aghieved,

amhid1éhefag%gngm S%é“é%”r%%¥ ﬁgﬁh%gsoaer among the

VaEUPATE cont i'ni Ng Pgducing agent “was addaed Sits 9
pastbicect £di § oyantheataendnaf rdnVinge DY Peatidithg desired

t hereby obtaining a water absorbing agent 15 in the
residies bf maggiroeer anel € Xi fuly stepresuhteidght of the

aggl oneration strength, the heat treatnent may be

car i) ButXsuEh dMRAR CRGI BT ure «onttént | adklchipg of the

i fi di yi dj I g 0 f.ter.drying
aq@?é&ﬁ%dgs%?%ﬁﬁ%xhgggg%%ggg) ngf%régegﬁéq%§gﬁﬁgf force.
Exdbds 20c bef ena 4 hen diyinRg, HDbpAetad @¥er ihhkanidéo by .g. ,

wei ght but not higher than 15% by weight. Lower limt
cy bfi ntdhel c adi stivtereontcemm i may skopbéfervabl ¥ RYxH®rs, high
wei ght, and particularly preferably 2.5% hy wei ght,
SPGRF & FHe LpPeft XS ¢ ‘%ﬁaf/gﬁé’epﬁ‘éff absy féé%kb nfnikers,
L.aght, . arti y pr 2% L ght,..
Sc%%?tr%lgggékg,dgqég% ma|un1oﬂ%§?%%gbsugﬁgﬁﬁgggﬁng
kn@bddry, beotsed: miee begt atienpebat triecd heat toediwm zers,
tenperature or material tenperature) may be preferably
bahobh LoweEr Uddhgg0TiEKAL ot CONFHarUeHan 1 EZDC) e antxfarse and

the like.

In adding the agqueous so¢lution by spraying, the

~aqueous solution that 1ncludes 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 latex. 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
agqueous 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 icon of not less than 10, preferably

a chelating agent having a stability constant of not
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30 preferably, the lower limt being 50C and the upper

61 |imt being 100C. The heating tinme may be

preferably not shorter than 1 min but not |onger than

2 hrs. Suitable exanpl es of conbination of the heat

tenperature and the heating tinme include: at 60C for 5

0.1 to 1.5 hours, at 100Cgpr 0.1 to 1 hour, and the

i ke. Wien the condition is out of this range, the

case of too |low tenperature and too short tine period

t LLLin i thi LS T [ r r

le%%cauggajgtggghof ?ﬁ%n%ur#§§g§86%¥ﬂg§rgsu ?%ﬁggﬁb g?lant
caaborpl hg & agentnrays HELSO it rebat, sdnengarticularly

adhesi veness is provided,  thereby involving
prgifefghl vy dR1IROWA Fhg*asl bowde?1dpn agentsasts thhereof
haGaSe q% t 00 hifh te erat;re and_t oo kng Jti.me gerioq

¥6t'$ af | PRg ™R Thi HM XY anged 14PRot T efarréy S¥amples
orbecaHae Of dseeoramnin teLms Py eRer 9y a @SddS Wehk1ude

as possible’l owering of absorption capacity through
dithé creosslimkimgnreeacti on prgoeeted aesikting fromacid,

t he surface crosslinking agent slightly remai ned .
EIaR/AMY + B SR eF 2aB5i0t i ng agentNe€A@AIF BACOf the acid,

cyéﬂ %ﬂ¥§aggtgﬁjgnd%2ﬂnfg%ting na¥x389a5%¥$@{éied OUtacid,
€ither”I'n-the sane apparatus, or in “differéent
Nﬁg_@@r@iyé%yﬂ@%maémeai@m@@ carried pubtiRitherzciqg,
ile stirring or while standing still (substantially
ethiytlrowe g dtviaal nig)e t hy 1l endpeas dilen i henpertatameeand acid,
noi_sture, content can be regulated to 25 fall within ,
ethyd Sitedéed i fed range: ShoERRAETP 1PN a G tpef er abl y2cid,
_canrrjed,eut ' i,Rg still t rmi_ curing .

N gﬁlgwf?%r neﬁa%!j%ﬁ%gggﬁbl ock. Thagsﬁggﬁln% may beg%ld’
N-ganddred: outr a4 eboamphbayiyly sBgavet e ahspabemd alkali
resin to which the aqueous sol ution was added to have
me 8@ laselitckneskk ofl iappesd hhted yal $6 1100, anmopwerm salts

[imt .
or amine salts therecf. 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. 1In 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.

The aforementioned plant component may be blended
in the range of 0 to 10 parts by weight, preferably 0.001
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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62 of the thickness may be preferably 5 cm and

particularly preferably 10 cm while the upper limt

may be preferably 80 cm and particularly preferably

70 cm Thus cured water absorbing agent nay be further

5 subjected to pulverization, or classification as

needed to give the water ahsorbing agent according to

the present invention. The curing described above is

defi ned as operation for excluding wettability of the

uk.f e bi A I\,

S et i bt Rl 5 Chenti Shad hehe "t Fedt At SEEs Ly
atl netala;e: ﬁm@se@&np@uﬁmt seN.e 4 ¢ daf pband oConoaestL,, f(LB)vone

a polyvalent netal salt of an organic acid, (Q
anudndcrfg%mrcafluad@waﬁtsu élnel ¢3 hgeddiqg @ DH m@mﬁas@r@ferably

ydr aLed oxi d the |ik b t hey _added
FERGr ConsEPELHE S SRHFEI G 6 b ERGTHL hgLannic

ac%ﬁ”ﬂ’Ch@h@HeCQ§EQTHHtandg@ﬂﬂ A €7 obha PP ic  acid.
descri bed hereinabove. Accoérdingly, various functions

Mocamn ber,altsoe | apfart etetd: 1 dereviaten t Abdarbohd adgeatyeaft is
the present invention. 20 Using amount of these (A

nottg (pﬁ)rﬁhéu(lﬁarbﬁ/herll%ﬁﬁ@weé@%y Rary d?é%en@mﬂ{g drown
an%@rgfn% %d ff é'on o g ' fpal %d h ﬁ%‘/g{ﬁll %CF(J).VfOty,

range of
an@@rb%dﬂbﬂﬁbghﬁhdyéﬁﬁraph&lﬁh@okuY91ﬁ1@¥é§lgﬂ agents
wei ght, and still nore preferably 25 0.002 to 3 parts

dipy wes ght lbasefioon ¢hemgdds ti OF sholint Hf1eA€7500.
conpound, per 100 parts by wei ght of the water
abso%@ntwarfe%rn 2hgogerertal rEtSHen ahBurth bF Rl Skt eR&fous

sogfotg% art pyl%ﬂgéeg&ya g%\lrﬁf‘ylhonq:é?fg gddepg uICJ.ng

tunction be” addi'tionally |npart
agad d heagn@u@te@flﬁoguhoqw&tbaa&ol% par & s thye wel giit dMying

byngggiing, thereby obtainiang a water absorbing agent
in the state of agglomerate (fifth step). In light of
the agglomeration strength, the heat treatment may be
carried cut such that moisture content, which 1is
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
particularly preferably 2.5% by weight, while the upper
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
temperature or material temperature) may be preferably
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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result in appropriate effect in view of the addition
anount, or may lead to deterioration of the absorption
performance. (A) Plant Conponent 5 In the water
absor bi ng agent according to the present invention
can be bl ended a plant conponent in the
af orenenti oned anount in ofgder to all ow deodori zi ng
performance to be exert ed. anpl es of the plant
contai ning a plant conponent other than the 10
153{0F SPEDLL0ReK &l anty £ATRANAN SoT DeLdG € Gyo CRIRLIIS,,
j aponi ca (‘canel I'ia), Eurya japoni ca an rnstroéma
nojtapshioast @nd ghenl ikemiim t beacenus plangesr Otz 2 hrs.
sativa (rice), banboo grass, banboo plant, Zea mays
Suddera}e whsammhest heo Ti ke ¢RLpdaebas plahts,tldd heat
coffee plant 1 i% rybi aceous plants, and the like,
CeER o Bf Uitfe P ant N cohpdhemy dstlSi A ihkiPréséart 60 C for
isnvent i o e o Qbt:a| r tih | ant
0 '(lesﬁgn%i' gl rggg:%/ﬁ)’g,tﬁtétr ij%%t@ %t%sf;ﬁjfj] ipieg]ntl ﬁhecglll te %Ka Bhe
ligket racihemn tes doecdftibe ipl ant ypifetded asrlyye, the case

products in production steps in 20 plant-processing
oL ARRt £ YarkPRBEAATT OEBs SNty TPAIENITYL AAde heerilld not
t.not particularly limted .thereto. (B) Polyyalent
famLeﬁI%?gsa Jtt%’ﬁ%t h@[l\“}\“ét er 2 46sor %lsngn%%erﬁr(%%: (])frr(ﬁqgkteocause

stidtee @b Phesenfr f Avention Kanr Be il endedwa qot y¥8keMb ing
nmetal salt, particularly a polyvalent netal salt of

agamt gregamie sacive ti hhighe sdforegeatiherseidv anew® iBoprovided,
i nproving powder f]ow, performances, and for

EhSeRRKLE MGOBIVOCK? iyt £ F A o sy ure Pegs@f pridoa S RA¥der.  In
B YBLTT LA SaL 0130 80 LR £ PO W ARY on
timy foreganmphec | phennatgondl thin this range is not
preferred because of diseconomy in terms of energy, as
well as possible lowering of absorption capacity
through the cresslinking 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 long as the
temperature and moisture content can be regulated to
fall within the predetermined range, however, 1t 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 agqueous solution was added to have

a thickness of approximately 1 to 100 c¢cm. Lower limit
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Application No. PCT/ 2004/ JP1355, disclosing netal
salts, other than alkali netal salts, of a fatty acid,
a petroleumacid, a high nolecular acid or the like, 5
as a polyvalent netal salt of an organic acid having

7 or nore carbon atonms in the nol ecule, which may be
used in the present invent¢pn. Illustrative exanples
of the organic acid constituting the polyval ent netal
salt of the organic acid include |long chain or

br ed +10; ci u as | 1 d, cocC I C
Ofac?{jll?g ogggln%?%teiaécsﬁd,ﬂ%gga%c %%?%%B?ﬁ}c a%:i d%yr!' and
pamtristila r bgi drefad nabiley dch demgl eilci aei d handuspear ilcimit
aci d; petroleum acids such as benzoic acid, nyristic
magcike PHESH hehe Yad U, chapmhdi eagdiicahdrly preferably

napht h acetic 15 acid; high | ecul ar _aci ds such _as
7008R0 (RS acho et AR b TR PSS A FhRTchay & Tuftnex
sulfoMENER.d 0fganiCy 8Glkds z HaYiNg, a SArbeXWls O pUBMLHLN 45

the nolecule are preferred, and fatty acids such as
needabr @i coagiidie iotykiad caciab soctyiwgcagand;, alecamaiing to

acid, lauric acid, 20 nyristic acid, palmtic acid, .
the aiceaend, Gt eaRtd ofti d, TPBefM R Py d&S - ARgd above is

A ' . f .1 1h
deg¥1g{88eggt %g)eﬁrgéltgrono'tjo9r<§x]{:e¥u:%}§<r_:]:w%;tratte$bl]jli & nOoJ; the

ani ¢ acl e nore pre y ac

sulad 0 ap HASAWH L £02199BE W n§hg gl icl¥s to give
exanpl e, caproic acid, octylic acid, 25 decanoic aci

polwalg rcliacithempdicst ¢meadiidonpadl fi¢at tav dtmed stedepc
acid., Most preferably, the aqgrganic_ acid_may be a | ong

chai h™f A0y Pct 8 R&vitly’ 126 thor &) car Bd Tht dhgmprnent,
(Bg)*zea Laqul £1and r}{?%t@eiv'é‘gtl%”ognﬁﬁt. dﬁ&ﬁﬂi@”gcifdor (C)

anpte, “lauric aci nyristic 0 aci pal'mitic adid
in@r@idgac cracidl. fibrt () dhorganie uld Negpardhcl eolposite

t he wat er absorbing agent according to the
hydrated oxide) or the like may be further added 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 absocorbing 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 preferébly
0.002 to 3 parts by weight based on the addition amount
of one compound, per 100 parts by weight of the water
absorbent resin. In general, the amount of lower than
0.001 parts 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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present invention can be blended inorganic fine
particles, particularly water insoluble inorganic fine
5 particles for preventing blocking in noisture
absorption. Specific exanples of the inorganic
particles which may be used in the present invention
include e.g., nmetal oxidegssuch as silicon dioxide and
titaniumoxide, silicic acid (silicate) such as
natural 10 zeolite and synthetic zeolite, kaolin,

re%i%:lcb fﬁaxpplgiﬁt&@é@_ ar¢dhe | ke AFOBg theMaggition

I con di OXi and silicic acid (silicate) are nore

ampreftey red, mapdl esid itcor «i ©xiide antlosi bifcithadsorption
(silicate) having a nean particle size of 0.001 to

Pe2d®FRaBCReasured by 15 Coul ter counter nethod are

stil r referred. ) Conposite hydrated oxide In
t he Q%?gfﬂa]%gr ine %ﬁgﬁg'according to the present

i nvent i em £ap e Pl andedr 8 16oPegielf: hyd At £d 1 nQXi @If@ the

including zinc and silicon or zinc and al um num20 for
pralsleovii ngnexed 1 ent ciirowabilh 1 epdafd ex pbhRsttureomponent in

absor ption éflomability of powder after _the water o
thgrbpE&Re RN Y ahelnidt &f %EQ&DOitr?gaégléﬁ’( dfRGPEF ing

peggi??ﬂﬂéﬁlset Op8x LBi tg ang Jdirt heéx%%gt"%:g? Sxeedent ) ant

orizing runctron to be exerted. exanpl e,

cohhle wal gy absor bpna agentcabpending tochBe preseid  the
i nvention obtained by the aforenentioned nethod for

afpreduen £ 0w resd gnea patphp dresntBei apgdunde of . grestdnall Lia
nmononer determ ned by quantitative detergination W th
r

JaRBEG (i Gt + b fdc &V T 86 d 0° BRiGinet BYr ) St roemia
-BESELSHAAS Le ol om0 £ W08 oo
(rigseprefieaabloo ngkalsanercbhan d bpubniot hegherayvi hagorn) ,
400 ppm nore preferably not |lower than O but not
wheat and the 1like in poaceous plants, and coffee plant
in rubiaceous plants, and the like. Form of the plant
compeonent used in the present invention may be extract
obtained from the plant (essential o©il), 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 polyvalent metal
salt, particularly a polyvalent metal salt c¢f an
organic acid in the aforementioned amount for improving
powder flow performances, and for preventing blocking

in moisture absorption. The polyvalent metal salt of

an crganic acid which may be used and mixing method are
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hi gher than 300 ppm nore preferably not |ower than O
5 but not higher than 250 ppm nore preferably not
| oner than O but not higher than 200 ppm stil
preferably not |lower than O but not higher than 150
ppm and particularly preferably not |ower than 0 but
not higher than 100 ppm Afen the main conponent of
t he nononer 10 used in the polynerization described
above is acrylic acid and/or a salt thereof, content
i 19, t ac d Id theneo
190 08RGt oRid e a6 9 B ofanpAld, CHBNEGE LA fona
Appanionet iofn t e . weker /2sms pUmrd. 3Pt afi stdieo piesentmetal
invention is 15 beyond 500 ppm bad snell nmay be
sagfxi éutlaﬁtreﬁha?d:c,o?bkﬁél mienluged i prhcti Eaktusecid,

s .an_absorbi ng .arti uch di aper. foll owed
2 B R Re ot & ToBT P his Tckoant St TR Phke,
sP%S%cbl%‘v%MecﬁtCﬁ@ttaé:I Whhh the gﬁeroﬁgaﬁﬁlamacpiebhear@mg
in sanitary aspects may be al so invol ved.
7 Admmdnaauqxb¢h|aUnmmntn|$hEnmpmﬁam1edzﬁmnch may be

because bad influence may be exerted on health of the
usﬁ@r%ﬁ'tQﬁmP¥6S§ﬂﬁt%@E§W&W®%r |ﬁhk$%?é@ﬁﬁVﬁge§@m9les

of %hﬁhe ﬁgbﬁg%mggﬁgr Qé%l%@%g.qfhe pr se iSnt metal

agent accor di ng I nvent i on

s a0kt aimedt by riden atorenentinned d e ibhed d‘rp&lar @ngkla%hed
as one exanple has a residual nononer index (RM)

fadétyer maedsby suleh f ¢l $ ot ag ricoreul aci@l) beitnglact acid,
%reater than 0.30. RM ,is preferably, . not l.ess than O
CChYt bt & er dterf%ﬁ]n@l% a &b Fa sba}ﬂnréfcer%ll;?i mg¥ristic

ac&%{ss Flgﬁ] Pt?%t Qgtlcgre%tleéjb&h%cgdz ersﬁ'gl lIll(g.nglld,

réfe y not |ess t'han ut not grea
pe@&d; patiki eWiadkysprcef ed abbyn 201 cl a@ssi d hapy 0 bt chetcig,

greater than 0.10. RM = | RML- RM2I/ RNVA (1)
naphthene acid, naphtheoic acid and naphthoxyacetic
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,
octylic acid, octynoic acid, decanocic acid, lauric acid,
myristic acid, palmitic acid, oleic acid, stearic acid,
beef fatty acid and hydrogenated castor ©il are more
preferred. 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, palmitic
acld and stearic acid. Most preferably, the organic
aclid may be a long chain fatty acid having 12 or more
carbon 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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5 wherein, RML represents the anmount of residua
mononer of the water absorbing agent having a
particle size of smaller than 300 m anong the
particles constituting the water absorbing agent; RW
represents the anount of residual nononmer of the
wat er absorbi ng agent havigg 10 a particle size of 300
to 850 manong the particles «constituting the water
absorbing agent; and RVA represents the anount of
resi I I rbi ng agent. Wen
RVA gggo f%ﬁ? d?% E2§B¥a%%gi%g£? uaI %Dngner i ndex
her eln neyeberalérdedipsmiriern hy agehiect ¢ og richen gater the
absorbing agent to sieve classification using JIS
P rr aadar d 161eves 1vdy| ng‘,]anrnE@IﬁE oﬂi@r@ﬂéeﬁ ze P rge@ g anfine
and_a ermpnin nt.of residua
o Tonbies ot PR Eldd © hevingod bard 1B J8ogdSh it ine
pa®d L8k 4 har ;300 réWgnwlé@ Par1bekes davisng apoisture
particle size of 300 to respectively; and
albsubspitiuti ng f(ﬂpéhélﬁﬂ@geehampv\lela blfe wadhee dahdheanic
resi dual nononmer of the water absorbing agent as
P adel BF hitifed’ Rz S&r ibed BBoVE$R {-Re HR nbrgsEnt. inmagtion

i é?uggal nDnom%taﬁd k&% g %h?%s 5.1 {c25 8“g§g&8dand
ecause it li’'s sugges P ere exi S ?ﬁl

tl\taetﬂz@uﬁleogfldéw,e_s@_npya_tlc,ofac_rlec§l @@i;%mrsmrws natural
ranges of particle size dlstrlbutlon of the water

zeabsot bi rgndagemt ¢ hartd ¢ hesso Varieanckaofl the drmlnt oflay,
r esi dual mononer i S caused on the basis of the

beqifPRIESCATT 30 atikele diBend &tdBut ol bfophgioxide
arfBt €5 13Rs0L bg%qcﬁg?ﬁﬁlaﬁ E%%“' £09 fdom gaﬁéfék‘ied and

segregation, when _ sorblng agent
s illn @9nalseybi ae @rdcﬂCée.llldld:Sa@rﬁf ersedithatelh@aving a
wat er absorbi ng agent of the present invention has an
megysop prritdrc tapadidy ob Wi.thdt tlodd ( CRE) aformaasured by

SIO|0 ical saline sojution
COJY é%unter method are still more preferred.

(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
molisture} to exhibit, and further allowing excellent
deodorizing function to be exerted.

For example, the water absorbing agent according
to the present invention ocbtained by the aforementioned
method for production as one example has the amount of
residual monomer determined by quantitative
determination with HPLC (high performance 1liquid

chromatography) described later being not lower than
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as nmeasured with the nethod described later is not
less than 30 g/g. Wen the absorption capacity
without load is less than 30 g/ g, high absorption
property may not be exhibited when it is used in an
absorbing article 10 such as a diaper. In contrast,
the upper limt is not |liggted, but approximately 60
g/g is believed to be enough in light of difficulty
in production and costs. CRC may be nore preferably
0 BOle LSS 1037 3L Bl b Db 0Bl O OBRET AL 850 8/ BoANfhal
particularly preferably no | ess than 32 g/ g but
momeimgreatep tddarsd lgf hoWheépweeguhati an koitthet higher
absorption capacity without load (CRC) of the water
thé@scﬂrcg@ r@Pﬁgeﬁltorcﬁ Hh@fﬁ’—rrefskéht’ Ny itV oh F8aimtleduel not

.to be t han 30 ul ati,on _shou e
nifhat FBan S0 PR oo der i S50 D fvRE than o
bu%an%FEE?H@IOEHé%M¥5GQp9&\Mﬂd¥ea$§@@ﬁfﬁbl9aﬁ@%twaer
of the er absorbent resin before addition “of the

thagquebususolrutt onighatr | hblkudes0 @ psm“ ust¢dnit gpnefigrably

reduci ng agent in the fourth Sleﬁ, i.e., the water
noghsbPHEMt FESi™M Brdssti MRl ont¢herastiars akedt Hegm, and

pa?:p:taéﬂfg d.%tgph:te fhlﬁra%%%ergotifo%% a m .0 but| tr1c>t higher

correspon aqueous SO 1 on

thBrefey o egdpihat Whenwaher rabsar bedpsgent &ff tHE monomer
present 1nvention has an absorption capacity under a

uslgicgh. 1t dalde op 04 .y8u&kPazEAAPC . 8elcRa) i Ped akphysi dbeogicoatlic
30 saline solution_as neasured with the nethod

acd&scANRACE9 2l af LT sTAGT @53 t REM PG/ o FWhieRFER St &4
ac%ﬁ/;lo{ﬁit %EQd Caarpcfi‘?btry u%daﬁtatﬂ'e@eggagm' %d@sﬁbﬁ;t egf Ziphan

absorptlon property may not be exh

500Ngibimt | Fhesedthen Ao @S0l NPedlild g4 8 futb@Eraof the
di aper. In contrast, 5 the upper limt is not limted,

wapgr aplpbrmrha‘m ya@@n@/ ¢ §s et | deelsestbelovsughipn 1is
bey&ﬁé O%gél% tyIellumyiuaemlttedafterabsorblng
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 ocbtained by the aforementioned
metheod for production as one example has a residual
monomer index (RMI) determined by the following formula
(1) being 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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production and costs. The absorption capacity under a
hi gh 1 oad may be nore preferably not |less than 21 g/g,
and particularly preferably not less than 22 g/g. 10
When regul ati on of the absorption capacity under a
hi gh | oad (AAP 4.8 kPa) of the water absorbi ng agent
of the present invention ig intended to be not |ess
than 20 g/g, regulation should be conducted to attain
not less than 20 g/g in anticipation of |owering of
s tWalieind PeaBSU AL PGHAaPach £ Y1 ek 4 e, YAt 8r LRSHDENG reater
resin before addition of the aqueous solution that
thimcloudes, aansulfar € ¢ ontlad i pgpredier ag lageniotnlteles than
fourth step, 1i.e., the water absorbent resin
O brdsshPhkedrF onteie tRERT Acel Phereof obtained in the
thir tep,, 40 a 20 corr onding to the
i 3qceouifa e oRM e

added aqueous *The wat er sor bi ng agent of

whiRe Df esent + opertd Ot srequl ashihe Baveelh®iual monomer
absorption capacity without load of not |less than 30

ofgtpeamc ttde absonrpiing sgpadi thyavnder a padnghclleas icfe of
not less than 20 g/ g often has 25 conparatively .

sm3dged ¥ o hgdl IR P eHPt RMTREr &6 eP2rk 13 heScas pE1hyd 1ng
LN sQr hi rtic articul ar ' r i

ener i 2R AL PEY [ Frolie Wi PEbhne PpRh, B, fibine

o £ andsa Y41 ephh bin@ o io@&h&sﬁg@eﬁeémsowmﬁe@@enitt hiaSring
suitably used in the absorbing article 30 having a

a pegh coheenti D¢ tle 3B et calBsol bjumg aageny ther e dOticles
concentration)mﬁer total weight of the water absorbin

. g
CoRFénttRhdthe hybr ofRiiFE fRBSC TP hEhi £IRBEdanc&P T helMa

ept.rati y ke _pref I 10Q%
RS P R o UG N AR O pacer
abbopnef egablge 50 .t owd%4 brmyeiight o, | RMTeswatler be 0.
absor bi ng agent of the present invention, when
regul ei orr o3 1dhe absvopdearcapdaeiier herein may be

determined by: subjecting the water absorbing agent to
sieve classification using JIS standard sieves having
mesh opening size of 850 um and 300 pm, and a tray;
determining the amount of residual monomer of particles
having a particle size of smaller than 300 pm, and of
particlies having a particle size of 300 to 850 um,
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 bevyvond 0.30 1s not
preferred because it is suggested that there exists the
variance of the amount of residual monomer among ranges
of particle size distribution of the water absorbing
agent, and thus, wvariance of the amount of residual
monomer is caused on the basis of the difference in

particle size distribution of the water absocrbing agent
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wi thout | oad to be not Iess than 30 g/g and the
absorption capacity under a high load to be not |ess
10 than 20 g/g is specified as an arbitrary option, as
an alternative paraneter, total absorption capacity
(TAC) for a physiological saline solution which is
cal cul ated by substituti for the absorption
capacity without |[|oad ( and a single-Ilayer
absorption capacity under 15 a |l oad of 1.9 kPa ( SAAP)
r : d i at [
F o Ry T oT il AT (2 1S Sererer Aty Hot Peeh TheR gETer
abglcxrbThe tajeahtaldsorpsieadn icapacidlysoapibegmatreiclie.
preferably not |less than 67 g/g, and particularly
pr ef BF abs yp Aet 9 esedt R &7 ¢ hyy gqatrﬁrfsa%@q@amg agent of

absorption,_capacity, of less than 65.9/9._is not
thE CPE A bochlUSE T bR "abBerpt o FYOBEFRy ney noePastty
wi®Rbi tedawheprid) i Hsedi Psar 1aksPERIING ANt h €l §o3¥&N on
as a diaper. Al though the upper limt is not |limted,
asappraexd mad el Yt h00Ohgy geitshbél deved ilmelel eneughi 9 mot less
light 25 of difficulty in production and costs. TAC
thagy §P ¢/6rc HIsppp: o) ahFerd i cereaPasi BsEnf st hout load

, ' ' i t.h I d
LsPERTPLRD ooy, R LBSL LOLA) o AL S0Py o

ingl e-Taye sen sing

beCapRaribytwrdefnanl aad 0§ hs2d 30nkBa (@ gdrbhilhgWeRicle
regul ation of the total absorption capacity (TAC) of

sutlhe amateerd labgerbi nglragenn tafasthe phesempeirnvéntiton g snot
intended to be not less than 65 g/g, . ul at.i on

L 1B¥cUR B B ondBBIRRE | Bade A n oRot? [ Bsd 1 HARLS B GO be
en'gg acitj'triflllgf&%l%no(}f oﬂiof’\f%hﬂqt;%%tiv@té%oak&%ocrpbﬂg%g.d costs.

he wat'er absor bet sin before addition
cref mbRe brgueots $okdld bl hah oithaldlest Ran 31 g/g but not

sul fur-containing reduci ng agent in the fourth step,

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 cof lowering of water 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 thus obtained in the third step, in an amount
corresponding to the added agqueous solution.

It is preferred that the water absorbent resin of
the present invention has an absorption capacity under
a high load of 4.8 kPa (RAP 4.8 kPa) for a physioclogical

saline scolution as measured with the method described
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i.e., the water absorbent resin crosslinked on the 10
surface thereof obtained in the third step, in an
anount corresponding to the added aqueous sol ution.
The wat er absorbi ng agent of the present invention
having the total absorption capacity for a
physi ol ogi cal saline sol utggon of not |ess than 65 g/g
15 often has hi gher absorption capacity w thout | oad
in conparison with the aforenenti oned water absorbing

12886t £ eguhatid Lochaue bBe Ahsor Pithen capRE Lhsorption
W t hout | oad o? not |less than" 30 g/ g and the

caphsartpy i ohdeapasi hy gluntleada is ghekead-odnnatd |esg, high
than 20 g/g. Therefore, 20 use in a conparably | ow

ab e thaBent PRISIONY tha ThE L afcrlehbatticohediepriet 15 used

i noonc ntra&%gn useg.ig]the Cﬁbsorbkgg articl i§: 0 st
o BIEP T 8d et AudE® d&diT & C ABRrptt oR edpaci 1y BT TRE ST

t ha@bs@yd POl akRtii€l gscan el j Aghiayedpwitt 858 xaMPARE 16f 35
the wat er absorbing agent. 25 In this instance, the

g/goie berdcentedt itan bene heu gpr eéfrerlabylpt10 £t di7ZOLA by lty in

wei ght, nore preferably 20 to 60% by wei ght, and nost
P I gF&FEr BBy 333 1©°56% by WePgRP S WRBR 1tHe waP&c1ity under

= IR PO R PO o5 b 1 Ry A dR P%heM 2dg /o

Wi no €ss
anthe APSOERI NN Gapadd t¥ rumdey Aok dhebgad wzn of2 ngfg.
| ess than 20 g/g, and the water absorbi ng agent
r eguifa¢ edr £g uhaveitime ctivtidl e ablsepptd ohovapagiayibly notder
| ess than 65 g/ g may be water absorbing agents that
a bt legd r(PngaﬂetB)éH{Pe’Hh%if §8Faritlety ppsorbing agent

ofgﬁﬁogtﬁ%gt&&’t i%JQﬁtBro‘%%%@ iﬁ\é’%ﬁh%‘h taupd £ hat 1%*9%% than

resi dual nononer e water absorbin
20agent, viedhas atal®AQ stheu L anges ®bnpardti€dietsl z&ttain not
di stribution, mhych haq not been known .
legsntériti ohll 0y g and aetécdipgtion cohphevsoinmg ohiewater

amouynt of resi dual nomer on eac .
absoftlng capaéity gPtﬂuswater abscrbent resin before

addition of the agueous 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 agueous solution.

The water absorbing agent of the present invention
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 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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10 range of particle size distribution, it was found

that the anount of residual nononer varies greatly on

the particle size of 300 m and that the anount of

resi dual nononer further varies greatly on the

particle size of approximately 150 m Therefore, for

regul ating the 15 residual;grononmer index of the

present invention to fall wthin a particular range,

it is inportant to strictly control particle size
coH SLAERYH O ) | p By tWRIONt, & AEWG o0 tRA WL &8 DBUING ing

a particle size of 300 to 850™m to particles having a
agpart iaol@ thea oirepii ef ct habe300 ZDnmhandi hhe samaptthe

of fine particles having a particle size of smaller
Coffanc ey it t YAdH sucRal bes REefarabdy the §gectPileé by

r.a descri bed bel ow. - requl at | of . the .resjdua
e TRt ey B 1 A8 TbF eB¥el t tifih 1 g most
preat &F 2 8hsorbh ng Agems ibRclydednh25 in thin disposable

absorbing articles such as diapers, which have been

pref énredhien wecent ywdassrbhasgt aogenkgeofpathiecl present
. size, for exanple, when a | arge nunber of particles
1YRA hyOR pat§ &l BESivZe ot OBefond B3R RFEPERE L PAcFadafL 1ty

.t he ar articl 0 he ter .absor bj g a
Wil REr P B e S b et ALl "l ene

abetpt gasamt nessaexpey i eneed by hhghensgr. tthesef acd 1ess
t he wat er absorbing agent including too | arge nunber

thefn coarségpast spleasi havidng | drargebpama oy eopkd@n s as an
not greferred f or absorbiqg articles..5 Furthernore,
aliher paFtivE 8 2B dfdr it F bt RRA T RtheC es’3Paedi tan (TAC)

£oRALTH g% i F@ﬁ% Cal ‘é’%]tle{néb§8&ﬂitrkgo A9A0 chCl 958 Y culated

correlate with the value of surface area of the water
byahsob bitng wgeny. fAhe swd agpsayeat bt heapakerty without

absor bi ng agent corresponds to contact area between

Lok (TR Watagrd @b scird hg —dgent L ailkls Ph® biprot@P Ricqui ¥ under
a l%?da%f 1.9 kPa (SAAP) as measured by the method
described later 1in the fellowing formula (2) 1is
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 l1ight
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

kPa (g/g).
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body fluid, and exerts great influences on water
absor bi ng behavi or and the absorption ability as
descri bed above of the water absorbing agent. Wen the
nunber of the fine particles are too |arge, ge

bl ocki ng 15 can be caused to possibly reduce the
absorption ability of theqabsorbing article. In
addition, possibility of eterioration of working
envi ronnent may be increased due to scattering of

dUStwhEnpﬁ:%%{?IEE'lcPff nébf‘etﬁ SOLRIN g BEbY € ohNcapacity

contrast, when the nunber of coarse 20 particles 15§
(Thap | arfget habseoeptd Onaghid tby nef blentabsof bithg present
~article may be reduced due to | owered water
inzegek peinonl speladt eagsel by deer eagé ofefhe Bluppace> 9/9,

ar of the water. absorbjng, agent. _Accordi ngly
e e b o8 STHET bar PRoTEnet Tat £95 L 4Tt dhti B fof 4 than
65VWBLRS APSORRIING @9eRbr S Al BQwelrPRgt 4Rt wiat d i+ Wb s@frbing
regul ati on of the absorption abilify of the water
caalesot byng fagére ,wahd rab$es o nbkinghtre 9f nf brifshr of atlde. tion
absorbing article and working environnent. Therefore,
ofin coh§i derafiF6@R ™t t héBouhfGenenfiidifed includes  a

i th .ab ' 74 f
suSlEEUTBLANCep, (e YRLRL Abo0LRNG. Thy qeNte A LN s ep,

esent 1 nventiomi1s S

i . W thi phteheyheld oWahg SEPRBL The svat ek rahsdr bhe AYBAt the
of the present invention is controlled to include not

s ulrdssc ¢ hame 98%hy bietr ghed Snot hehehpard isdlegs, Haviargamount
particle size of not larger than 850 min the entire

C OVt P aBsrb¥ n§ CagehE, 2 dt 8 FRRUEhS THREA of t he

thcl f | - i I gh -
TS kST Al =0, el o) B on

ham!rgiﬂt, 8nd nore 14 ef er ablsy Met 1 & hi ghesathary 1%byr a
wei ght. Weight ratio of the particles having a
phyarié theisizb 981300 t9088¢ immtoft hetpdrasel eban 65 g/g
often has higher abscrption capacity without load in
comparison with the aforementioned water absorbing
agent regulated to have the abscrption 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 1in a comparably low core concentration than the
aforementioned core concentration used in the
absorbing article is preferred because desired
absorption capacity of the absorbing article can be
achieved with less amount of the water absorbing agent.
In this instance, the <c¢ore concentration 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 lcad of not less than

30 g/g and the absorption capacity under a high load
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having a particle size of smaller than 300 m may be
not | ess than 5/95 but not greater than 95/5, nore
preferably not |ess than 20/80 but not greater 15

t han80/ 20, and still nore preferably not |ess than
30/ 70 but not greater than 70/ 30. Mreover, it is
preferred to be controlled;such that the particles
having a particle size of not smaller than 150 m but
not |arger than 600 pm account for not |ess than 90%

o £2808Y 18l ght i 5t uthdwt‘j'/ Otahgs%ﬁ$%gé% by, yei ght,,
particularly not less than 98% by wei ght of the er?tlre
revatleit abiseobhry agent . £ dhe watkey o apsdrdi ngapgeritt y o f not

controlled to have a mass nedian particle size D50)
lepp &hedt fowadr/ghge vibe 2@‘{0?@f%b§@lr3b2@g 19eTUC hapmeet

f bl.y 250 _taq .600 d qrt I f b
eh855 CRR 2T And * COREr (19 847 B8 Tave pr SFRRELGR S Y
the pREticlescoft SHRIdSF okhan,daQ %Hgltngtﬂetoa&c/ﬁl%)t of
wei ght, preferably 0 to 3% by weight, and nore

repriefes by rbher2%byt mei ghit e 80akscd pai higtWeehy varies
preferably 0 to 1% by weight. In 75 addition, mass
anpad g paf erASs s‘PEePBFttltfélﬂ/aFérze éjo%%Fﬁllr"Fdl%béﬁtr which

hafll UL ASUAICLALLON [ ANeal Uity pLep o 200 LI ILDastep

i'ncr ease A) over
CO@[ ah{riils@nsbzﬁ ohet Qﬁnc\!\@h@r oafospébgraiuafsman%rb@f_»%@l each
e aggloneration. It is preferred that lower |imt

ranfgqoerﬁemrbﬁcrhgeu net diis timstbatdemayl bewd% foamdt that

particularly 9% whjle the upper Iimt may thereof be
th ?S%m%‘ﬁﬁtpéﬁ|%%Péﬂ%ﬁ]zo%onré’é%%ﬁséfat%eﬁeﬁﬁ@oa%w on the

raduction_of th resent |n nt| has an%
pa% J10J‘r:n=.\ra fon° §t§8f6 ﬁﬁé vvater éabs%?h ngm%lég toifsresmmal

moﬁb&re’iﬁtﬁukt%ﬁ))ﬁré@ib@g&:mﬂhf eonterd irthinrge size of
particles, for exanple, those having a particle size
approximately 150 pum. Therefore, for regulating 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 um
to particles having a particle size of smaller than 300
pum, and the amount of fine particles having a particle
size of smaller than 150 pum. When such values are out
of the specific range described below, regulation of
the residual monomer index may be difficult.
Morecver, 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 irritate the wearer’s skin, and increase
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of smaller than 150 m despite of the mass nedi an
particle size being so small. 15 Logarithm c standard
deviation (o ) of this particle size distribution of
the water absorbing agent is controlled to be not
| ess than 0.20 but not greater than 0.50. It is nore
preferred that the upper I44it may be preferably
0.45, and particularly 0.40. 20 Bulk density
(specified by JI'S K-3362, 1998) of the water
ung}isé’égb%gc&?@§§teg dPEc RRIEMy ITWENGLQRJBY PRerefore,
ontrolled to be not less than 0.40 g/m but not
ther ead €€ rt s Or8Q rgf Nk gehtt iisnobuel ipief epred 4 hge thanber
lower limt of the bulk density is controlled to be,
ofpcee e grartivhi¢ e hagimghér Lieinde RITESMTDIT0ESt oS not
be. 0. 80 m. _This ter absorbi ng agent preferably
PrEdS 5h Y %%ﬁula}rs%ﬁ%&q PA Y %ﬁglp%gf or fixing ability

to ap,R¥HOPRbIL, T4 R8N pSUchi 83 PWiPz e THE st F 9UkAN6B0and

pul veri zed shape refers'to that of pulverized matter,
thEomaprefnercabd y paetpud verd zed ofitad erati eir agjueourding agent

pol ynmeri zati on and having the aforenenti oned particle
clgisfel Wi SPFTREF BR. Wibhe&Vet Vahne fhteRTdRSOF i hga of the

Wac%ﬁrgtalﬂg%r%oiégplggg%‘b‘lgf t&‘%eﬁ%{%ﬁéga?%ﬁ%q:é/g gtfl ltﬁ)te water

onent” spec t he nmeasur ene

apdeser i Beda hater ek PEspRed 8rebldbPthet2a® PMe tWEEN the
preferably 0 to 2.0 ppm further preferably 0 to 1.5

wagmnm sbislkdrinbng presfetablnd Oheoabiweppm lamnguid such as
particul arly prefer ablqy 0 p(gm 10 (yndetectable). Wen
bochie it based vERATFE  2oRFdNedt 51885 RT edPR o HREET

oGP ORI 080 BTl ST Oloh B CLS o
desd # Upecoabaivie R ferllGidge 208k caddeflgi AgklAe . When the
number of the fine particles are too large, gel blocking
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 o0f coarse
particles is tooc 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 abscrbing agent.

Accordingly, control of the particle size
distribution o©f the water absocorbing agent is 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, 1in consideration of the

aforementioned circumstances, the water absorbing
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foregoing step is emtted fromthe swollen gel. In
this 15 case, when it is put into practical use for
absorbing articles, the wearer may experience

unpl easantness, and al so invol ves di sadvantage in
sanitary aspects. Wen the agueous sol ution that
includes a sulfur-containing reducing agent is added
to the water 20 absorbent resin after the surface
crosslinking treatnent to obtain a water absorbing

ag@98nts £ A ENE r RUPOESERYfe f UG NG ther arRYnt Afntrol1ed

resi dual nononer, absorption properties of “the

tordgslli fg twed er taksof biLlAe w aggnts amuse .be sufficiently
considered, in addition to 25 regul ation of the anmount
of sUlfUrabasedPPEIRing 286 JoRent hienPiRes eREUIRVRG L 10N

. _wat er. absqrbi ng agent. t fall within.the ve_range.
o et 7o it 1 e "scl PRt dha Pl RéddeTont
o £heheW., IPF { kel at hjg ddes agﬂQH“Eticoie_SHE'L‘CZL@ Pasedt larger
vol atile 30 conponent 1n the resulting water
thabs@ b ngmagentthe éhtfakl witdinably abovie raggaet, and
t he aqueous sol ution and the water absorbent resin
toafegre t hRes ke tords sk PRkiRRL ELEdthene fmfdta beer than

i Xed .,as. honmogeneous ossi,bl e, and the nean
15 B Rt B oR Sy bonE Tortdt B anthy B M R Appir BEGE D1y
noBawingh argeealn M Xipg wkargetr as a68esaie bedpakoverably not
However, in the m xing apparatus having a great
higihyd ng hfaor deg bpr eeilaisty  Herinpdt st t doeoErivlssipakéd cles

| ayer may be destroyed due to process damage brou%ht
haydnhe wateriabsophat Flesito ﬂpf%@nulﬁet%;ﬁ%a?a&%. iigles

haBaquEi cyl ar . hen the a&”%%“%m&??%?é Qn, L faty g el ydes Ay o
atlre cbAtaini ng Feduci ng “Hoent i's suppl ived i W a

no€onpasat itvedy 15398 wopl elot ShatetOrt Rha@t &5 /5, more
absorbent resin, and probability of encounter with
prefe nalpéy absor beheseesithas | 8W,/G§he but not greater

than80/20, and still more preferably not less than
30/70 but not greater than 70/30. Moreover, it 1is
preferred to be controlled such that the particles
having a particle size of not smaller than 150 pum but
not larger than 600 um account for not less than 90%
by weight, further not less than 925% by weight, and
particularly not less than 98% by weilght of the entire
water absorbing agent.

The water absorbing agent 1s controlled to have
a mass median particle size (D50) in a narrow range of
preferably 200 to 710 pum, more preferably 250 to 600
um, and particularly preferably 300 to 500 pm, and
controlled to have proportion of the particles of
smaller than 150 pm being 0 to 5% by weight, preferably
0 to 3% by weight, and more preferably 0 to 2% by weight,
and particularly preferably 0 to 1% by weight. In
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15 wat er absorbent resin failed to cone in contact

wWth the droplet is subjected to "null m xing",

generally referred to, in the m xing apparatus.

Hence, the surface crosslinked |ayer which turned

into a dried state after the heat treatnent step is

scraped away by 20 the waldg face and the stirring

menber of the m xing apparatus. As a consequence, the
~resulting water absorbing agent exhibits remarkably

ed r pid apagi.t.y: er i g 0 .

ad%&?ﬁgg)' B%&?ﬁcg]é(gﬁaaﬁac?éﬁ%%?ggva %eztélof B\/Flhi gﬁl%%gter
abgredh i ¥ g25 gafifecl fde bya bomugeaeiattyl off 1hetsarfaceth step

crosslinkage. Thus, it was hitherto difficult to
angbtfzi hth watew Mmabsdrdi hg Cagehs ehlav hg® ah cabsby ppverr the

it d i gh.l d ( AAP 4. kP k
naS RV al P Eral heP R s e Sip Belh BhSShksfy Bssin
be¢PAC| £ e Whhou nLoad 30, (CRE): Mrerspecidfd§at h¥t lower

anong the water absorbing 78 agents including the

lisurtf acé- preasseé nhked wat ee iabsonbentinesencandndhebe 7%,
sul fur-contai ning reducing agent, any water absorbing

anggedr hholag Bl pat tr ctilarl © dbs2rpPP&F dapatttHavi FhRGutect
| gad (CRO), and.a particul 2 absprpti.qQn cj

beu%%e?' aa%%igﬁalrécald&(lgﬁﬁclﬂgéﬁﬁd) , SBO%\‘%% %’ecgcﬁgurrfléﬁthloyd tor

prodibitbpg the amount of psWdamt basedaotabinl € has  an
conmponent regulated to fall with in the specified

aggdngee caulidbmots hape camentydhalkl yaddstedngHowaent 1s
upon addition of the aqueous solutign 10 that

chpg@ Qs 1 sl Y - cBAVAINT n? r edlleilly &fontens tid fine

pa%teiﬁé 1 %QS;O'rfOoePt kSN after $he ﬁgﬁ{)@&gpsggﬁlﬁ {]Eitlh%g’s ize

e "aqueous” sol'utrbn i's” mxed rayi ng w
oft hemadnept ek rdiametRy fal | 4BgpMtbi BEhenhe mass median

af orenenti oned preferred range as in accordance with
parﬁd%eh@d#wb@aqﬂ odactsironlef. t he present invention,

to QEéSEQfEXQE%r standard deviation (o) of this
particle size distribution of the water absorbing agent
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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absor bi ng agent that could not have been obtai ned
hitherto was enabl ed. Mre specifically, it becane
possi ble to obtain a water absorbi ng agent having an
absorption capacity without |oad (CRC) of not |ess
than 20 32 g/ g, and an absorption capacity under a
high load (AAP 4.8 kPa) ofg not |ess than 20 g¢/g,
whil e concurrently exhibiting the amount of sulfur
based volatile conponent regulated to fall within

prEFRECIBILY SHHLL  £89LAN O o0y 10 13, PR FUriher mpgeous

addition"of the 25 aqueous sol ution enabl es obtai ni'ng
pollyenenat en tahsordndghaadant tvh &ha fbe candunti cofe d esadudlcle
~nononer reduced to fall within a desired range.
sipet i1 stefiliielgiounds for absorption properties of

t he ter absorbing agent_  obtained by _the thod faor

ot od Gt R8Y 0h t PE T 20 ™ 305 Aaht P06 Hg Tupecpgrent
orbenkeph 18ty MiGhs $ gveb 1818 178 c MBS P-shOWBVEIedily the

is presunmed that gel elasticity was elevated throug
meshicght | yE 4 ur ni mgatsher smehdce afest¢hebwad er abserbenbeing

resin into the wet/swollen state and that the surface
pPrefessah hived Fé’y@r- bdtRfe MeListne TS P bEstr et for? P,

h [ QC rought -t hereto t
ol S5 05288 a0t BOUOL! o et % c LAk el ebasg 1
o result, of ppereasatdprpdabiilddyaeflly epcoanteqdief Ween ppm
the wat er absorbent resin and the 'droplet of the
(uadeenrstabl g ) on byWhient uglod¢ t Be It hodbab®ds volatile
descri bed, above. ©Mreover, the water absorhing a

COHfocrh%nEr éSefet§nbert it&’%sbﬁyﬁﬂcbrﬁkh%séfﬁf%%gg:iOned
upﬁgﬂ?&ﬂf@%%??% ﬁé?ﬂ ﬁﬁ:eﬁgréghyfﬂzl@#ﬁhelg'ﬁatt @aoyde%dved

re prefera 1 ess”than e nolsture
freantent sneEyrhe-kdmwtd3%idd bydweiighy Peenthedidd@lin the

wei ght. Al though applications of the water absorbing

foregoing step is emitted from the swollengel. 1In this
case, when it is put into practical use for absorbing
articles, the wearer may experience unpleasantness,
and also involves disadvantage in sanitary aépects.

When the agueous solution that includes a
sulfur-containing reducing agent 1s added to the water
absorbent resin after the surface <c¢rosslinking
treatment to obtain a water absorbing agent for the
purpose of reducing 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. In this respect, detailed
description will be made below.

For regulating the amount of sulfur based velatiile

component in the resulting water absorbing agent to
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agent of the present invention are not particularly
limted, but preferably, it can be used in absorbing
articles such as disposabl e diapers, sanitary napkins
20 and incontinence pads. In particular, excellent
performances may be achieved when it is used in
di apers 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
faﬁ%V%£¥%§ﬁn¥ﬂH'é@ékéyﬂéﬁ@éyegh@“géﬁggdg §@fu9§@h and
coloring and the like derived fromihe raw materi al
thef thetwater alabsaidsamg ageatinTheadltsorbi ngharti sheface
of the present invention has an absorbent core
Crgitsal hed 1B flof o hE Shle WAEEr P30V 1abR8r BEnf CAFIE R eaVE 1 Y
a hydraphjlLic fiber . as needed to 8Q .give a_ sheet
assh%ééq‘;Slgo#(reOnt afléjgets eet” %IGisngulsieqdui Vhep]ére%eparbi |“|‘ft¥/; be
rafd B Hagk  age xsheet abad g Lisqul gv iinpes mgakidd t¥ixin
P When the%hydrophipﬁg f?%ér IS not usedTE'p tﬂg absor bent g
focarce mmy 8esconshbetiutedolyye fi xilhgwelke 5 wdtrer the mixing
absor bi ng agent on paper and/or nonwoven fabric. The
apH&ﬁﬂ%Fﬁg%ﬁﬂ%ﬂ%s%ﬁgFﬁ?%r&&%%W%wéﬁﬁQﬁﬂiHFEVlouSly

fogﬁ{et& C%%?gagdé >PP38 '1%1916%%2%3{?8{ IRQM dleye o royed due

I Spos iapers for a sani'tary ‘napkin

toc%Bob.eeégmmatg@ dyeoubar exanl e, wPfeduaiibibentOresin
absorbent core (absorbing core) through blending or

freandwi €hapg o1 der ssubstn ap e ranidcthe rwateh e naidoe baageous

agent of the present invention, followed , b ,
Soégmﬂs?%mtﬁga*i hé 4ot BEng COPd TBLE TEEH P 1 BB (Eeducing

a5 AL S RERAPLL X, OG0t 1065 16,0t ho o
st aheet)o ante mabkirngefo ebastd ¢ gpat hs, andl PfrusheBility of
| ayers, pressure sensitive adhesive
encounter with the water absorbent resin is low, the
water absorbent resin failed to come in contact with
the droplet is subjected to “null mixing”, generally
referred to, 1in 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
abscrbing agent exhibits remarkably decreased
absorption capacity under a high locad (AAP 4.8 kPa)
physical characteristic value of which being greatly
affected by homogeneity of the surface crosslinkage.
Thus, 1t was hitherto difficult to obtain a water
absorbing agent having an absorption capacity under a
high lcad (AAP 4.8 kPa) kept at a particular level while

having a particular absorption capacity without load

(CRC). More specifically, among the water absorbing



10

15

20

25

30

tapes, and the like, if necessary. Content of the

wat er absorbi ng agent (core 20 concentration) in the
absorbent core in this absorbing article nay be
preferably not |ower than 10% by weight, nore
preferably not | ower than 20% by weight, still nore
preferably not |ower than 30% by weight, and
particularly preferably not | ower than 70% by wei ght.
25 Al so, aforementioned absorbent core is preferably

ag%Lled§Ct &dh & @ e %ess&gg ”Dégk'f%é@—!?%\é%éffn%%rk?'tmater

not | ess than 06 g/cc but not greater than0.5
abg;/ccmbenandréaalrs aridght hef ﬂﬁﬂ.ﬂL&S—SCbh&fBDﬂﬁ)ng/ﬁﬁﬁMClng
but not greater than0.20 g/cnR. Exanples of the fiber
aggase 3@NNatE§ar wHThrean bhe used |%waél é gpartlcular

round.wood ton I|nte dro
abfir € B g o BF W ERGEE el Gard P rdtd A hysh e
ablsl £1 0$0td Pa chiithergnqwaol 5 fh@%%Slé@th%%ﬁ'@e@skPa ,
vinylon fibers, and the I|ke whi ch are preferably
wha|1rd|e@bncﬁlBeeauis]eytI@e<labbmrtbm@ arta cekamcwfntheof sulfur
present_ invention includes a water absorbing a

baﬁé&ﬁ ﬁ’gOJaaFé\Rfe SURC NS § 657 dud2 tfAoherfahd é’ﬂ‘gﬂll in the
spe%“f’" 8%9 nrgt%eclounPHnrtlo%fha%% g%%vg}?@ 0 2 fﬂgn?x1fsted

ranges i'ze di stribution he anD

resi @@ﬁlemorralpdm 3Qdihei gt ige ahtl d QuksUPWsollhlSi on
achieving small  variance of the anmpbunt of residua

thagnomerl wderga sl folrescoBEeausenghecdmouimgagfgent to the
residyal npnoner is, |ow, sanitary absorbing artlcles

Wagst G F BFREd ©VeRS HhGUghe Fhk) Sardi ot a S pi magfpel Lngking,
B ES BRI aSt RS A1 I PAGSEN] e ene
drb@ueyer didi@eter falling within the aforementloned
preferred range as in accordance with the method for
production cf the present invention, to obtain a water
absorbing agent that could not have been obtained
hitherto was enabled. More specifically, 1t 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 ppmnm. Furthermore, addition of the
agueous 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
ocbtained by the method for production of the present

invention being able to be kept at high level are
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present invention should not be construed as being 20
limted by description of these Exanpl es. Various
performances of the water absorbing agent were
nmeasured by the follow ng nethod. Also in the cases
in which various performances of commercially
avai | abl e water absorbent-gesins and wat er absorbing
agent, as well as 25 water absorbing agents renoved

from di apers and the Iike are measured, simlar
un® Ped iH0r MeaguLRENt Q%s%fﬂ?éayfﬁat'ge?d%;LB's%city
upon conparative tests o ommer ci al aval [abl e

wa\mtereabs:cnrd)eﬂhrroesqmsSarid;hmyertms@h@i RhagentrEHSe of
wel | as water absorbing 30 agents renoved from di apers

thendva herl ia&s eabreindd as 182 libi]o\/\é)h%fweevfﬁaf@%éﬁn state
Ln distribution

t.h had bed
“ﬂlgg‘&%% 3 ﬁ?ﬁ%grﬁeg§ﬁ%ose }g etdolaé’r‘?ﬁrPge%%‘&rreSlStant

tdwﬁw§€gu@%¥§Hr%yﬂkﬂéb%EWBéégrd% Lepr AlgRY E%ereto
80C tfor approximately 16 hours) thereby drying 5 the

f rwat erh @bsol bi hgcagentd thegbvd ani egunkmnrd i £ i Streing

content (approximately 5% by weight, 2 to 8% hy
apwRa HAt s rand St Hen Tl £6 |§&¢%@?S&9nﬁ6@bablllty of
[ Preparation of Nt Abso bent Resi_n 1]
e S RS o R S s it FBF 1S Sed AP AP TS E0 baviAgt athe
drieut &al bzaﬁhenageté&lefsﬁ%&yomﬁ *{PROMEEL £ the method
concentration 8% by wei ght) was dissolved 4.0 g of
aspadgetimyillengd glkycot. di acryl ate (average nunber of
addi tion nols of_ ethyl ene oxide: 9) give a reaction
mi xt P& e NekE; the Yai&th 6k SR XPdrg ﬁ/gse%"uﬁpﬁ & PFasent

1n%erx?f'3‘§%' b ng?eﬂarﬁ S te%%@ﬁ%‘é‘rde £ ﬁ@%kﬁ 5 than

stal nl ess ear nea Vi ng tvvosgmat
7 0b qﬂeef@&damﬁyl AGtANM &BkeiBdn VoY of 40 e C@Y@ff%d:ably

by a lid. To the reaction m xture was introduced a
noii tlreogent lgas WRi.1 e Keeping stther ¢ eaenitem tina urleeat ©8CL5%
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 inccntinence pads. In particular, excellent
performances may be achieved when it i1s 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
conventionally involved problems of the odor, coloring
and the like derived from the raw material of the water
absorbing agent.

The absorbing article of the present invention has
an absorbent core obtained by forming the water

absorbing agent, and a hydrecphilic fiber as needed to
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20 to conduct nitrogen gas replacenent throu

gh

renovi ng oxygen dissolved in the reaction m xture.

Then, to the reaction mxture were added 28
10% by wei ght aqueous sol ution of sodi um pe
and 1.4 g of a 1% by wei ght aqueous solutio
L-ascorbic acid while 25 sfdrring. One m nut
thereafter, polynerization was initiated. |
m nutes following initiation of the polyner

.3 g of a
rsul fate

n of

e

n 17
ization, a

gig‘né' dy{";é Bé%tq Oé‘p%%%k, tae”P%%tﬂJffagfe gft?e%%’éﬁﬁaﬁiﬁgﬁsg’;g?e uid

dr oge mer was obtai ne mn
perfidalatinar wf tdhedpcl yperdizatfizone 3Fhdbus e
. hydrogel polynmer had been finely divided 83
impguneres loft Y - t oW gt hen & dhveo Pibiell o di b ¢

Stilntg N@iquid
into
8dis not used,

o ELLTBE i 01534, i, 3,20 el LA el
wa%@ﬂpaﬂ§6rQ9dﬂr&%ghgmnﬂﬁﬁp@¥‘gk@?BEeﬁdﬁﬁbven fabric.

pul veri zed using

aroll " mll, and further classified

Thel tadb sbord imeshes t halesg af medle operiskrnSi zeavafnBS58nm in

and 150 m Accordingly, crosslinked pol ymer

powder

par)l HavPdg andiTPedARL epul Yerd REd Shade® fias 6btial hE@n

. as ter .absorbent. resi cursor. 10 .W
diShde R PG A diP o 1 it adult Fg 2 1hd ot @Piink

h 100 )
PRI VSEE

caPovser &) asa Rie®dpRy, SPHaYi 8% amp 23 PaptS Y wel ghtthe

of an aqueous surface crosslinking agent so

| uti on

a beant hiem g c® He pard s sloyr e inght cofr e pr gyt engylgl pdad nding

0.03 parts by weight of ethylene 15 glycol d
OTet [t ¥ PAME by W Ght SorP 112 bt afedifo
ab%‘%r}:ﬁ 1@’({ V\%?% tt ch) Fwﬁtheer je) J;I-lesenjﬁn fhl'ugn\eqso

to a hea eatnment I'n amxer at a heat ne

byt enpehatif ehofn g10G Her 4% bR On Obtabk &
absorbent resin (1). 20 [Preparation of Wate

e o
%FB%%%fgwed

Wabk&8lween a
;

sulsorkbemn Regim (Ryhid permeability (the front face

sheet) and a substrate with liguid impermeability

(the back sheet) and mounting of elastic parts,

diffusion layers, pressure sensitive adhesive

tapes, and the like, if necessary.

Content of the water absorbing agent (core

concentration) in the absorbent c¢ore 1in this

absorbing article may be preferably not lo

wer than 10%

by weight, more preferably not lower than 20% by weight,

still more preferabiy not lower than 30% by weight, and

particularly preferably not lower than 70% by weight.

Also, aforementioned absorbent core is
subjected to compression molding to have

of not less than 0.06 g/cc but not greater th

preferably
the density
an0.50 g/cc,

and basis weight of not less than 0.01 g/cm? but not

greater than0.20 g/cm®. Examples of the

material which can be used include e.qg.,

fiber base

ground wood
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In 5500 g of an aqueous solution of sodium acrylate
having a neutralization ratio of 75% by nole (nonomer
concentration: 38% by wei ght) was dissolved 2.5 g of
pol yet hyl ene gl ycol diacrylate (average nunber of 25
addition nols of ethylene oxide: 9) to give a reaction
m xture. Next, the reacti m xture was supplied to a
reacti on vessel which is the same as that used in
preparing the water absorbent resin (1) . To the
react | ] Xt in d | en ; [
D B e T e Faa o it e OPREC T o oy ouen as
croisdg-openkd gas Indpb acendritb 4 AsQudta ¥y @ND¥iing: oxygemtton
dissolved in the reaction mxture. Then, to the
fipgact i ovomilxtikloe nfor 2 gdded 28 3bg 13 » aviowyn weEidars .
guyeous.sqlution . of sodiumpersulfate and. 1.4 g of a
an%% yeméﬁ ?’aﬁﬁiéh %rﬁﬂRﬁggﬁﬁﬁbiya&ﬁﬁ£%8dad(j
Whi | e 8hifdd N1 e ARDY 9X-PRLEL Y 0he; Bt @ it hereaf belesent
polymerization was initiated. In 17 mnutes follow ng
invrirtt abnhonnefl udde potyneri zbtsicarh iagpabyrer hzatiog a low

peak tenperature _of 86C was exhi bited, and hydroge
amEaiR/ime? Lwde SHhE Hrted ABORE BF RAfin sl hf Verr i+ ¢Patifort he

amp%&gmo@gg% Ehﬁﬂioﬁpyéﬁ%?d§¥%$%i@%J@?Eo%% %grticle

ol yher gen fin to particles

sigRoWi dtta ufMbnlhish8ydredelt BE Wees i was driéfdoard in
pul verized in a simlar manner as described above,

thendefirther glrdsisiieediwi t howire Wumeshed haviing asmall
nmesh opening size of 850 mand 150 m According

VagAGEsFPnked pblignerTootiier Ub) HasiAg &h W?P@@kﬂ%’r among
arFEli'e’fééZ.edB%@&sg?fchﬁ%gh%%@sg% wal e du%,r S?ﬁé&ge‘mer is

resi'n precursor. parts by wei ght

lok§SWEhng a 2P emesstbaked HokyrEre powdal ©b) AwsSmELXedren
by spraying 3.53 parts by wei ght of the aqueous
theowdmcehey are of slim type.

EXAMPLES

Hereinbelow, advantages of the present invention
will be demonstrated by way of Examples, however, the
present invention should not be construed as being
limited by description of these Examples. Various
performances of the water absorbing agent were measured
by the following 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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crosslinking agent solution having the sane

conposition as that descri bed above. This m xture was

subjected to a heat treatnent in a mxer at a heat

medi um 25 tenperature of 195C for 40 mn to obtain a

wat er absorbent resin (2). [Preparation of Water

Absorbent Resin (3)] In 2000 g of an aqueous sol ution

of sodium acrylate having a neutralization ratio of

75% by nol e (nmonomer 30 concentration: 35% by wei ght)
by"Was WIS ol ¥88 ok i7s GnOf «Bnen POLYEE MY ENeLELYAA d moisture

di acryl ate (average nunber of addition nols of
inetdykbend loxt den 9pricocgsge atheactmary biextsnejeldhisd to

reaction mxture was injected into a stainless tray
drygdvihgirderzecsigedge hessporami d Wil ums Pbornfxame le.

hei ght:_ 50 Depth of, the reactipon m xtyre _then was,
2t980 0 Ao HaAbBF ORHiA EEdTnles Ot T s 84 v ing
th tRad ol yas bykene i ldybavi ngsa feed part fQfuilibrium
nitrogen, an exhaust vent and an inlet for charging a
mope bneei zahitorm £ ni( bipat 00 x iard: ol acéd by avSDGhwat 61 O 8%
bath, N trogen gas was fed to this, reaction m xture

Y B REdpi e Ehé RSpER U EN8F 1 heoPedta Y oft it dPe
sol uf PEReR TR R P e AR DR ST LT

sol ut1on: OW Ng perro fee

ni t rogeys gesg idk arl Beruwpek yeild tsieee pfsddeureaetiyamnkte
15 vessel was continued whil e exhausting fromthe
hagpposia enegitde 1 Thertgionwead iimjett e8%1bF gofea(mgywomner

b i gh I i .
coR AL IOkt bl bt BB bl nydrochi serdered. d-9 9 of

f iah qu ion [
poRly Gl IERC U PLoao Re S 2D Bl SR mumber o
adgialud o anmefl sLoas e by ¢ eracichk and :093 ¢ ©fgavd. 8% byuction
wei ght aqueous sol ution of hydrogen peroxide, .
migdlypoed BexH xi hgesufdaetémn yrixture was supplied to

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 1id. 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 reactionmixture. Then, to the
reaction mixture were added 28.3 g of a 10% by weight
agueous solution of sodium persulfate and 1.4 g of a
1% by weight aqueocus solution of L-ascorbic acid while
stirring. One minute thereafter, polymerization 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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with a magnetic stirrer. Because pol ynerization was
initiated at one mnute after charging the 25

pol ynmeri zation initiator, the stainless tray was

subj ected to repeated process of soaking
intermttently in a water bath wwth a liquid
tenperature of 12C such t the tray is soaked into
a level corresponding to the height of 10 nmfromthe
30 bottomof tray to allow for control of the 86

inRQY ¥ &ltzlaéigg %Wff%l”@ mk 1Z2n A %@Sf@f Ler tBﬁimded

initiation pol'ynerization, 'the polymerizatioh péak
podfydE was exhichid edreFos RQYimgshhe igebd the o maysWaGnesh
soaked in a water bath with a |iquid tenperature of
opeaad 1By i nB@OaHre)vel fpdbowaés@qndm‘o ther hér ghtngofatl0l60°C

rom tray ot t e r. 20 mn
£ Rl R el G hyd Bgot L B DAL b 43 EOHEhoRiAE S 15 ing
a weat) ﬁh@ﬂpﬂéﬁaufw¥¥h$&t%Ehgé§ﬂ¥@ﬁn91%ﬂﬂ%§ré'H%shes
of 9.5 mm and was spread over a 50 nesh-sized wire

hareEshy (reshekh operd myn g300ime 6&1|8%@d by, hohdai150 um.
drying at 160C for 60 min. Then, the dried matter was
AC&ﬂR%%PSédnmﬁ%@sS&%%*Fdwﬂqu%ﬁa P@W@%? ERAs§ieribyg an

1r\§nedglig% pngih%sﬁ:ldzlzqg\c/il n&hQPmShagpe g %I g ?afs) 8§Owrgter

ccordi ngly, ossV|nke olyner

abRaWwgnan ds i hr @ ahr veri zed shape was obt ai ned
as a water absorbent resin precursor. Wth 100 parts

by vigight d@&tunarésulbwngWQ:@h$l|nﬁédqhugneresultlng

powder (c). was_m xed by sprayln? 5.03 parts by weig
Cr815 Shl g G&L&O%MFﬁl’cep%Wékesqu ARV ng 220 %b§ﬁtd %Yu??ér?ylng

3.6eN %Ir'g{ygwe%g‘fﬁ%{%we ghgqgl yco:?pélﬁﬁ@gcegﬁ& is%?.rlqg’lng

par ene di glyci
agénpar ts dyu veioght d@j‘nté@m&pgl @] soheh rrandbd pardSgRY of

wei ght of water. This m xture was
propylene glycol, 0.03 parts by weight of ethylene
glycol diglycidyl ether, 0.3 parts by weight of
l,4-butanediol and 2.7 parts by weight of watexr. 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)]

In 5500 g of an aqueous solution of sodium acrylate
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 reaction
mixture. ©Next, the reaction mixture was supplied to
a reaction 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

keeping the reactionmixture at 25°C to conduct nitrogen
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subjected to a heat treatnent in a mxer at a heat
medi um 25 tenperature of 195C for 40 mn to obtain a
wat er absorbent resin (3). [Preparation of Water
Absorbent Resin (4)] In 5500 g of an aqueous sol ution
of sodium acrylate having a neutralization ratio of
75% by nol e (nmonomer 30 cgppcentration: 38% by wei ght)
was di ssolved 4.0 g of 87 polyethylene glyco

di acryl ate (average nunber of addition nol s of

gagﬂﬁgﬁfgc%ﬂé@t Ph hv%éh§ g abﬁuglssgqgéd in

the r'eaction m xture S supp reaction

theessed ceanrst rcked by, at raed hgta Itlhcb tDeac&Jj@Gkﬁtled:ure
stai nl ess doubl e-arm kneader having two sigma-type
wepleadedd add 2A%avd ng af Eintlé}mab ywlem@bfam@eq_us TéotthethH

react.i on m Xt ur S |ntr ced
ot SRR AR B HIGAER 40 DFE°G o 85t 15 B dreinc utous
s ol PggN 9@%'Wﬂﬂﬁ§§@%gbibrougkr@”DV%HQIQ)Oxygﬁ@rlng
dissolved in the reaction m xture. Then, to the

Appmnximaunkyuoaemmﬁnmﬂmdthéébgfmkﬁx1@%&@mamngﬁtlon

aqueous sol ution of sodium persulfate and 1.4 E'Of a
wa gty wep§iRd aqubBus /sBILITE BASoff AL BREM ¢ hkt 4 adhi PR of

th%t Ipr rl;;?e%rllznat'&nqsgylt,ﬁu: ger )glp%z za\D’((i-)l ere“eza I on E?%falture

OVVIngInI atIOI’]O

ofpé)éy@%fééaéil@ﬂblac P9! yﬁ&'ﬁf&k%@é’f%ifﬂ@% R Sb%falned
C was exhi bited, and hydrogel “pol yner- was obt ai ned

ataB 53Bimuueess aefftteer i.nilttiiat € derofo ft HEhpopyphAemizat et ion.
Thus resul ting hydrogel polyner had been fine

Thyisy F g oL Pht Byﬁmg%#e@oéﬂm&e%&%drﬁﬁefrw%m?ﬁéfl givided
ingl V'SS% 9%%96$fp°%11é(§'ﬁft Was Spready Vern@é JSrgdrogel

hESized W re nesh™ openi ng:
po@)_(/nh@i: Rbls HyiBd =ald 1§QCHori6@dMim Jhedmithgrdipdner

matter was pulverized using a roll mll, and further
aschdasssifibgd above, and further classified with wire
meshes having a mesh opening size of 850 um and 150 pum.
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 agueous surface
crosslinking agent solution having the same
composition as that described above. 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 (2).

[Preparation of Water Absorbent Resin (3)]

In 2000 g of an aqueous solution of sodiumacrylate

having a neutralization ratio of 75% by mole (monomer

concentration: 35% by weilight) was dissolved 1.7 g of
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25 with wire nmeshes having a nesh opening size of 850

m and 150 m Accordingly, crosslinked polyner powder

(d) having an irregul ar pulverized shape was obtai ned

as a water absorbent resin precursor. Wth 100 parts

by wei ght of thus resulting 30 crosslinked polymer

powder (d) was m xed by spgaying 88 3.53 parts by

wei ght of an aqueous surface crosslinking agent

solution containing 0.5 parts by wei ght of propyl ene

I y [ f hy c

o ey et o 705 TS B et ght of gY Y “Humber of
adt 4= bohamedi ©lo Andt Byl gpoes t sxhiyl enei Phtt of g watken. rEre-tion

mxture was subjected to a heat treatnment in a mxer
nigt@rReat ThetPumadapécat UreXd 4 08Fpringafitedointo a

obt ai n_a water .absorbent resin ) aml.e. 1]_10 To .
00T DAFEs By el DL "Gt 1 e e AHRAFbNE AT+ (i th
2 20Ph@l Red 8% idpseki bednabove Masny added, by spEaYidimidture

aqueous sol ution containing parts by wei ght of

thwat eraand31lmpart Uypaei ghtr tofo Sodhdm syds ogee ssultfrde was
(rmanuf actured by Wako Pure Chem cal Industries, Ltd.

seprl @Bkl &N gr BAel CRERVIR Yok id s MFVH NPoAt ARMchPort for

.re 1.ng ent...Addj ti y ayjn C u d
0348 B G o S hotond e Akt Sred Byno 2
polIKaRE Rl LDy oht dni dEQRIEE, dLARBYST 2 € MA 0213} yater
Thus resulting m xture was overlaid to give layers in
bazh a tRitckmessnofyas cwvpsadedl towedh i® seand sonl miandure
cure . in a ventilation type hot-air drier with the .

whithd SPREPIIE 1 enPBr SEHRE Seftitfy of BBE F&2ZplpPnmixture
Tl TS MPLERPL ACI SN ALCRUBIL YR, o e
sodm©f 0830 M1eocoht@i Bha Wb en absegbigwr agant fdrding of
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
agqueous solutiocon of

2,2"-azobis(2-amidinopropane)dihydrochloride, 1.6 g

of a 10% by weight agqueous solution of sodiumpersulfate

‘2.9 gof a 1% by weight agqueous sclution 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 tray was
subjected to repeated process of scaking
intermittently 1in a water bath with a liguid
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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[ Exanple 2] To 100 parts by weight of the water
absorbent resin (1) was added by sprayi ng an aqueous
solution containing 10 parts by weight of water and 1
part by 30 wei ght of sodium hydrogen sulfite described
above. 89 Addition by spraying was conducted using
the aforenentioned hol | owggone nozzle 1/4M K010
(droplet dianmeter: 70 mto 150 m . Thus resulting

m xture was overlaid to give layers in a thickness of

pol i r 206G 21 @h! @ueh Lo tand stirl)l %?k EHLR dD Bfter the

ventilation type hot-air drier wt e at nospheric
intienipet dbur © Setd1 pge rdfz BOCoigr t30e a1 yiker MExturen peak
subjected to the curing treatnent was passed through
ofa 7@’ Fewass e Hal/b g el meshoropening tdieegel , 850 emtiray was
obtain a water ahsorbing agent,6 10 (2). [Conparative _ __
SORKAIDIE A VS hel OF PR Thent LEst h {47 bade i f BcbEy50°C
in¥%ed 1asviherwalRyr pBSPIRI NG 80eAt heri £REPEE SO fil)f rom
wi thout nodification. 15 [ Conparative anple 2] To
the00tpary s dayt memght aofd t ey svatkerpabsbolbene Oresiin. (1)Thus

was added 1 part bf wei ght of the aforenentioned
resddi ubi Ay d vgER T f Pl WReéct¥§Si (F¥REDRS nvdfth a meat

: I d i Xi sufficiently to obtain
Ch\l?\)/%t\%gere£ %8531615‘2‘%@. Hgytakgeg(nt&?gr llJléaovrr:'fﬁ%lgi 30%10(]% . Sf‘é)?ar?p. e9 -
mm3] ah Qs nﬁﬁéa@yowlgfg 50f nidenhwatiele @bspkBent sk sh

(2) obtained as descri bed above was added by spraying
opam iagyeodd sl | oficddntaedi by Jh partd bydweight aof 2&60°C
arts g%%meight of sodi um hydr ogen

£ogupPinER” qedera bod i LeAJAR G MR S BrialY Rg LaRd using
a 9%@%“%??1, and further classified with wire 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
crossliinked polymer powder (c) was mixed by spraying
5.03 parts by weight of an aguecus surface crosslinking
agent solution containing 1 part by weight of propylene
glycol, 0.03 parts by weight of ethylene glycol
diglycidylether,].paﬁ:byweightofisopropylalgohol
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)]

In 5500 g of an aqueous solution of sodium acrylate
having a neutralization ratio of 75% by mole (monomer

concentration: 38% by weight) was dissolved 4.0 g of
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usi ng the aforenentioned hol | ow cone nozzle 1/4M KOL0
(droplet dianeter: 70 mto 150 gm. Thus resulting
m xture was overlaid to give layers in a thickness of
30 5 cm and allowed to stand still and cure in a 90
ventilation type hot-air drier with the atnospheric
tenperature setting of 80@for 30 mn. The mxture
subjected to the curing treatnment was passed through
a wre nesh having a nesh opening size of 850 mto

polbiat B3 & Matery aBsor BiingG: AgeRt  3)avd EXaW| @ pdP of
100 parts by weight of the water absorbent resin (2)

adwds: addedoby spf aytiinglamaguebds :sél)utticorg i censarnirg ion
10 parts by weight of water and 1 part by 10 wei ght of

nigddigen hyledden Shief it 86d@T PRiXabR. VaAIRYPBAURA to

a %%lra]a(yt‘l {]gnV\@fse scsoen?ggtf%%\#ig%% e%r%o%lag Q:%n%m 1‘10”%9' thj rﬁ_o a

ow cone nozz (S I aneter.

i aktk BO3M st aliWBek@SUldd g1 Bi-dMh e MRS ader | RhG ity two
give layers in a thickness of 5 cm and 15 allowed to

s igtendt gpiel blandesurerd mavvent idmationetrypel holuaig of 10
drier with the atnospheric tenperature setting of 80C
L.f of 3¢ 1 nt e ¥R 1 Xt Ui & tUhF ebedd WY T REVGFT ng nitrogen

trea nt s _passed_ i hrough a wire _nesh _having a h
Ta8hoR g i T 9L 880 FPo BAPST ool B CHECor Bng2 o C to
coagatt 20i{4bgdCompasatiyp1Rameat3] thiieowgher removing

absorbent resin (2) was directly used as the water
o xylgsor I8l ings ademd fior tdonped sbao@Briwitthogt: Then, to the

nodi ficati,on. 25 [ Exanpl e 5], Ta 100 parts hy i ght of
TP 1k o St BelE L A2k hot aPred 25 ebebnugtont

a qRRWes Wag 13Adednby, SPEAYERG: persulfate and 1.4 g of a

1% by welght aqueous solution of L-ascorbic acid while
stirring. One minute thereafter, polymerization was
initiated. In 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 (mesh opening: 300 um), followed by hot-air drying
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 um
and 150 pm. Accordingly, crosslinked polymer powder
(d) having an irregular pulverized shape was cobtained
as a water absorbent resin precursor.

With 100 parts by weight of thus resulting

crosslinked polymer powder (d) was mixed by spraying
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an aqueous solution containing 5 parts by weight of
water and 0. 5 parts by weight of sodi um hydrogen
sulfite 30 described above. Addition by spraying was
conducted 91 using the aforenentioned holl ow cone
nozzl e 1/ 4M KOLO (droplet dianeter: 70 mto 150 ).
Thus resulting mxture overlaid to give layers in
a thickness of 5 cm and allowed to stand still and
cure in a5 ventilation type hot-air drier with the

tymspheg i ap,ure.s i f f L Al :
3 e T e rae e TR U 8 T & eprinking
aglkawi ng @l oeslon opem hgisiizeg of0 850 patke sobbai nwa weher of
absorbing agent (5). 10 [Conparative Exanple 4] The
pPrwgtekeabs of bERC resOn {B) PRast i ket Vg igded ofs ehbdylene

wat ey absorbi ng agent for_conparjison (4 i t hout .
I 1T AT P TR amprd TR ™ 1 Bhen Ee afiuebtis 451 bn ©F
1,908 @ Bt Do PaEhst BY. 7 Weh ghts of y Wak egrand f.waBats The
by wei ght of sodium hydrogen sulfite was mxed in-
mikXanpéews,s assbraicghddt ibe a Hagang tarea htnemtalin a mixer

dianeter of 1 nmwas used in place of the hollow cone
atnozzheatThwedivme bouesusa §Bitd i ©A 20 Wds Apxed! bymin to

di ng,, wth the dro di t.er about 2 mm
Ob%ﬁaelrrga?t gra,t?l%e%?asn%ﬂjgga rrlg%t%lgls F%)Exarrpl e 5 was
carrigd-@f16019btain a water absorbing agent (6) .
[ Conparative Exanpl e 5] The water absorbent resin (4)
obt aT ned0 g a 25 sdegcw & bgd talodv & heaw adig et youbedh tagesin
the water absorbing agent for conparison (5) wthout

(Ihp @t 24PF6h.2 g Hepardtion 8P K &2 Ab8 8 hP NgeRE2Y1ng

an(Qqueous solution containing 5 parts by weight of
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 pm).
Thus resulting mixture was overlaid to give layers in
a thickness of 5 cm, and allowed toc 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 pum to obtain a water absorbing agent (1}.

[Example 2]

To 100 parts by weight of the water absorbent resin
(1) was added by spraying an aqueous soclution
containing 10 parts by weight of water and 1 part by

weight of sodium hydrogen sulfite described above.
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According to Exanple 7] 30 In 2000 g of an aqueous

sol ution of sodiumacrylate 92 having a

neutralization ratio of 75% by nole (nonomer

concentration: 39% by wei ght) was dissolved 2.3 g of

pol yet hyl ene gl ycol acrylate (average nunber of

addition nols of ethylene gxide: 9) to give a reaction

5 m xture. Thus resulting reaction m xture was

injected into a stainless tray having a size of
adengiRn 328,mM spr\éﬂyd:ﬂ:rb chpagm @Qne%'cghéd 5q1éTI'hg the

Thi ckness oy t he reactlon m xture then was 23 nm
a fdppeneparitoné dt he 1 st ai nloess hoay vasl genl-ad Wit hdaxoplet

pol yet hyl ene film 10 having a feed port for nitrogen,
digmekkaust/ Ovem t@néISOanm' nl etThos clearygl gng mixture was

ner|zat|on |ator and % ce |n a 2

0
© k?aﬁ%alﬂltroggn gas Msrf dfo? TP 6n i x Cm' and

alWi | 8akeepings hhestanper ahur e e i Hear%@HﬁPDamﬁgﬂ”@ype
to be 25C, thereby renoving oxygen 15 dissolved in the

hogotait icodr iler whef diowi tgopetiedic feediegadfire setting
nitrogen gas into the upper void space of the
o fr BACEi 6A1vE8sBIE was %ﬁtmh&é@%lq@wﬁw iRy theomuring

trie‘d“éf;@%%s'»} %Qgseﬁ‘%reﬁlé‘lfll n O#ﬁx'llxeétré?gs fa CH % mesh

y melg aqueous so sodlun1persu

op%chﬁn?oéyg%r bZagb@NiNt bi b0k &G %aaékegroc{béo%%lhyg agent
wei gh aqueous solutlon of L-ascorbic acid, followed

{Z28y. m xi ng suff|C|entIy with a magnetic stirrer.
Because nerlzat|o itiated at two m nutes
after 6%2 ﬁdW?mEﬁémﬁﬁkligu(nlimtiaton t he
st ai s r ed; .
soaki B %‘.%?%ﬁ-’m%ﬁ%%%‘ﬁbdne% Sarer DEPRARTHPLORERY Jieed

ast efRevaltd € Msd26isughddat £Fhe tbaypd iseaked) Rtichout
a |l evel corresponding to the height of 10 nn1fron1the
molslot £ beedfieme tray to allow for control of the

[Comparative Example 2]

To 100 parts by weight of the water absorbent resin
{l1) was added 1 part by weight of the aforementioned
sodium hydrogen sulfite directly in the form of powder,
followed by mixing sufficiently to cbtain a water
absorbing agent for comparison (2).

[Example 3]

To 100 parts by weight of the water absorbent resin
(2} obtained as described above was added by spraying
an aqueous solution containing 3 parts by weight of
water and 0.5 parts by weight of scdium hydrogen sulfite
described above. Addition by spraying was conducted
using the aforementioned hollow cone nozzle 1/4M-KO010
(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 1in a
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30 polynerization tenperature. In 15 mnutes after the
93 initiation of polynerization, the polynerization
peak of 85C was exhi bited. For aging the gel, the
tray was soaked in a water bath with a liquid
tenperature of 60C into a |level corresponding to the
hei ght fromthe bottom5 ofpthe tray of 10 nm and was
kept for 20 m n. Thus resd?ting hydr ogel pol yner was
crushed with a meat chopper (manufactured by Hiraga
v SPKHSRG CPyptlor - MO 32 iMBat wGRAPPERL AUBRBReric
wth a die hagpng a hole size of 9.5 mMmto obtain a
teR@d t sdhate dydraged pal WEIC 180kpd ymMaindel )the mixture
Furthernore, this hydrogel polymer (polynmer gel) was
sugpreadedvérc st Be FRshiBYzEd SA FBeRdsHY a & mesiP Tpénihgough
300 g%, %pllowed by hot-air dr iqg,at %%? for 30 m.n
2 5T Rg G el PO FeRESTaPPST 1 U Pe 1 B4t h- G St yppPtain
a @%ﬁﬂyia%&H&?ﬁthé§@£éE%tChPﬂLQa| 15 Equi prent Mg.,
Ltd., "type 71-56"). Next, the dried matter was
subj eEEkedchit beaddel pul verizing step in which the
dried matter is pulverized with a roll mll, and the
pul vePi ze8 R ter PXagedigdssioff &8 SvEr S i fregkhedt resin

(22aVivpagsa rartedscpecgp.eg)ilé/gg sg%%‘%ﬁggﬂ;n 50 0 a?eg El%%ung;ogolution

btain 20 crosslin owder avin
coPddighasSize palrtldlh pmiles S90 Branfdh Par Rth@N1 part by
i rregul ar pul verized shape, and crosslinked pol yner
wepaider off ) shaMiury davgaeties] eswildel of shad berdbddnabsove .
repeating the qgperation descri bed above, 300 25

B
Adgicﬁly%flossq’Ynke%pB@IY)Hbg palitfer IS ToHt ai e P Fhust e
af%%éé@g_ o?ipgdgg%fl cEgsabinked, p '13@'3];/ E’H‘A%dl éf )(ﬁ‘r‘%ﬁlet
manufact ured by I

charged into a L nortar m xer

d 1 MR- SHi KENKI £ oKiKE of prybat egh ir8 @e\éﬁilelfiﬁ?tﬁ_i&tt BPE was

and thereto was charged at once an aqueous fluid (sl)
ov3F Fatrdadgl osrevat i bavef i he parthécéne sni of hadcheenand
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 welght of the water absorbent resin
{(3) obtained as described above was added by spraying
an agueous solution containing 5 parts by weight of
water and 0.5 parts by weight of sodium hydrocgen sulfite

described above. Addition by spraying was conducted
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94 Kkept at 80C, while stirring with the agitation
bl ade of the nortar m xer at a high velocity of 60 Hz
/100 V. The charged aqueous fluid (sl) was an aqueous
fluid produced by dissolving 0.08 g of sodium
persulfate in 5 450 g of water at 80C, which was used
imredi ately after the disgplution. Wthin 10 seconds
after charging, crosslinked polynmer powder (f) in
fine powdery formwas mxed with the aqueous fluid to
usdinke @98l QFBRALELSH + 191 &iNhBY 188y 10 ALNHLSS, ALt eV am-Kk010
charging the aqueous 10 fluid yiel ded aggl onerated ge
(dhig Ngradpaihe el size paf Sot @510 umm . Furhhes mpegulting
200 g of thus resulting agglonerated gel and 1800 g
migt Wyer 6gél oot ymar-d (ol hEe daYerA partd dul dekng ot
obt ai ned by r.epeating, the aforenenti.ogned lymerizin
2 s‘tjré‘p and héﬂi O‘é’neéjr efsht isécnae%dge?gé&lqverai zC?ngC%fgp 4
veWal €1 HEQUaNt ¢ |,Ble0 hatsldght by idd ryed st ehe, Adobhderic
m xture was spread over a 50 nmesh-sized wire nesh
tefmpeshaopen nget3i0Ong) of WBaowed rby3bomiht dryhag caired
.180C for 30 min usin an airflow ventilation type
ml&%%%©mﬁ§écﬂ%%?@ﬂ)%%ﬁ

a

RUFHt &r B 15y %ng@%ﬁéﬁgcé‘l mesh
Equi Mag., d. "t 71-56") .t t ai dri_ed
Pt Eg o ThF<OR§ B Fiiak YD RAS i VB Sed Ui PRES TeITe Rt

(sm.ll, and the pulverized matter was further
classified with wire neshes having a nmesh opening
si zel6Pm@EOr At dvek 1BRam25et § Jobt ai n cr ossl i nked

pol yner powder ) ‘havi ng a article size of 150 mto
850 “{)]Pr?a?{ditr%%’/i %gwbﬁp & L pdIdlerY 3&8d Shapet 1w the e d

o oLRTRSES YR BU 6 U eyl Lt £LaSE TKER s crou:
moparf Sc by iwai ght of an aqueous surface crosslinking 95

[Example 6]

When the aquecus 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 aquecus solution
was mixed by adding, with the droplet diameter of about
2 mm. Thereafter, the same treatment as in Example 5
was carried ocut 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 gof an agqueous solution of sodiumacrylate
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agent solution containing 0.3 parts by wei ght of

1, 4-but anediol and 0.2 parts by wei ght of

3- et hyl - 3- hydr oxymet hyl oxet ane and 3 parts by wei ght
of water. This m xture was subjected to a heat 5
treatnment in a mxer at a heat nediumtenperature of
210C for 40 min to obtain gwater absorbent resin (7)
according to Exanple 7. [Conparative Exanple 6]
Simlarly to the crosslinked polynmer powder (g) 10

hagr;i%il Lnked, pol yaer, PovHer 5o hayi ng saRarid cke ( ﬁiozr?omer

O mto 850 .tm and having an irregular pulverlze
coshapet was iobh ai ek exgepte itdiat )45 g Of swatlevedt 2808C g of
was used in place of the aqueous fluid (sl) used in
pqlﬁéethwﬁ@rp%rtga%:%bg| et et fRG st epveWAde 100%1&}% of

15 wei t_ of thu resultln cro | i.nked, pol
ad 1tlon(ﬁ%q§M%%3%%xg&. y spraylng %Pp r? é reactlon

ml\e@d @hE . of Tan, AqUEesUS t Sty Face-erQss Imlrsktﬁgeagﬁ%t injected
sol ution containing 0.3 parts by weight of

intd-buttanedilels andr Oy 2h paritrsg by s ineeght dkngth: 320 mm ,

3- ethyI 3 hydroxynethyloxetane and 3 parts 20 by
Wl\ﬁéﬂbht 0 WAflera D ¢hike hPRitur e \Q/aén%ubj e'”éijeﬂktnc?sas Réat the

TFIOC DBy A0 RER o DBrai A el ol AbsariNng AUbE orthe

s tGOMPBEESON: £8), | £8npasatiee Xaml e H012§e£q>1ylpane f:a_lm
parts by weight of the crosslinked polyner powder (h)

hamsngadded%&ﬁaggéausfwurrldt(s@a}e@onteamneﬁ@atose paEmts and
h odi um hydrogen sulfite manuf act ured by

A P\l Pr £O N EMCR P gme&lozatl%ae&% Cgade Yang

%@e&%c@) ag%%%‘g%%rb)ﬁie\{\@h}ght NOf‘rtﬁNgé ggsfglalso ?d to

y i xi ng. rthernore, to 100 par wel ght o
thiehus:d estibli i ot ¥irl eviwel e Wexasli by SPrAdiiperature of
the reactionmixture to be 25°C, thereby removing oxygen
dissolived 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
agqueous solution of L-ascorbic acid, followed by mixing
sufficiently with a magnetic stirrer. Because
polymerization was initiated at two minutes after
charging the polymerization initiator, the stainless
tray was subijected to repeated process of soaking
intermittently 1in a water bath with a 1liguid
temperature of 12°C such that the tray is socaked into
a level corresponding to the height of 10 mm from the
bottom of the tray to allow £for control of the

polymerization temperature. 1In 15 minutes after the
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3.5 parts by weight of an aqueous surface crosslinking
agent solution containing 0.3 parts by wei ght of
1, 4-butanediol and 0.2 parts by weight of 5
3- et hyl - 3- hydr oxynet hyl oxet ane and 3 parts by wei ght
of water. This m xture was subjected to a heat
treatment in a mxer at adweat mediumtenperature of
210C for 40 mn to obtain a water absorbing agent for
conmparison (7) according to Conparative Exanple 7. 10
i nkGanpar 8t ve Bxanphe r8l; 101 400 Ra{d S bY yWeIOhE 206 I eak
wat er absor bing agent for conparison (g) obtal ned in
o fCeBpar ahisve dxapke B, Wesragddech ariagueols the 4 {(S3)was
containing 0.05 parts by weight of sodi um hydrogen
soggd tin Emmifactue el By thsawhke Pl & Ghegirgdiure of 60°C
. Lndusiries, Ltd.,_ specjal gra hem cal L. _and,30
i R By B rgine ot BRERLR o A e d ) o5 kgl Bt pottom
o £MRIROVEE gt NS 1@SWr | Ngnd Xjasexeqgst debed 288 m{BC farhus
2 hrs using an airflow ventilation type batch-w se
redmyleriggarufdcogel by 1Satake WChencalsB@ Equiipient meat
"type 71-56"). Because the resultant

Mg., Ltd., :

ChRERRIr hi BN LG F B RBP Y i BT AP A 152 Loalkd HoP Che s Ltd.,
{ i ; ‘ . .

woBeSgE Al QUabep I L TESD RN 19,3 TR RELL I8 Sig 01

sitleodr bed mad ey owasa PHl ¥eshzed AgRLR USRI @gkal bolymer
mll, 25 and was thereafter passed through a wire nmesh

{phdwimgr aeksh opEniridiesime raf, 85 st b ywbrave la patlermer
aggprbiqg agent for conparisonnéﬁ). Anount of ,
(PPt IFdRoHES, SRS ¥l Y Rdné MEfdexS 1 365 Mpti e sh
aci wi_t ho oad, ahso i.on aci t nder
B 0 e im0 R TSP BF Y FBRTG Lf2YR S o
1sundertarl oy @finl. 8skPay percentr bywweidht i0fhtion type

particles having a particle size of snaller

batch-wise dryer (manufactured by Satake Chemical
FEquipment Mfg., Ltd., “type 71-86”"). Next, the dried
matier was subjected to a gel pulverizing step in which
the dried matter is pulverized with a roll mill, and
the pulverized matter was classified with wire meshes
having a mesh opening size of 850 pm and 150 um tc obtain
crossiinked polymer powder {e}) having a particle size
of 150 pm to 850 pm and having an irregular pulverized
shape, and crosslinked polymer powder (f) having a
particle size of smaller than 150 pm.

By repeating the operation described above, 300
gof crosslinked polymer powder (f) was obtained. 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 aqueous fluid (sl)

for agglomeration of fine particles, which had been
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than 150 pm brightness by Hunter, and noisture
content were neasured on each water absorbing agent
obtained 5 as described in the foregoings, according
to the neasurenent nethod described bel ow. The
measurenent was conducted under conditions of at 25C
2C, and at relative humdjfy of 50% RH Also, as the
physi ol ogi cal saline solution, a 0.90% by wei ght 10
aqueous sodi um chl oride solution was used. [Anount of

e sk UEroTR (PPEL) T, Yol ot ERERL B0 AT 1 s

o fdejroni @ed twat efnd xad a8t iar netghok 2L HES thy &F mggnet £¢/ 100
stirrer having a length 15 of 50 nmto extract the .
V.rediru@hapasfepdurhengaf tedd (tshe) il @h yepewass fluid

filJtrated usj.ng filt.er pap ( uf agtured by Toy, .
ot ERaPan g ao L gte B BBl Gar e S peEate in
459PECHE @4ty LeSeR380%n B b & i

RN S RSO b e Muas JBY fiddd b arter
thehrabiratodisti 25A f o i phetr edad nerd coh didPLLE teanptkarging,

(manuf actured by Kurabo Industries Ltd., for aqueous

cropst ehfl 5ot @ oSl pBe roP 25 4R L tiof hrigpdren g Ranpise Y figyrm was
; ur. i resi dual noper... Thi.s .s l.e for ri

mlgg%fdﬁél%%mﬁgr?ergﬁélsréooa%gﬁleeudl%n Jﬁﬁagﬁlgge pgrgfggﬁ?r%%ggnges'

ObltlacMﬂnghr@mthgrﬁﬁmﬁﬂéﬂ@)ftér Cath b Rat ®N B VB queous
obt ai ned by anal yzing a nononmer standard sol ution

flpriebent ¢ hgekhawg toncem tatli g Wadsavised aapanticle size
external standard. Taking into _cansideration of

Odelﬁ?oﬁorﬁﬂ?ofFPﬁ§hﬁE%PrQMHﬁBpn@1ﬁﬁa§&ﬂsiﬁesulting
agg@ochlﬂé ESCEe t g;{%lt hSnﬁ”D‘i%to @f q%eséﬁuahy\%%’g‘é’ﬂomﬁ% lcgmer

he wat er abs I ng agent was antitat
(pdateietnedl ) Condb & rens | D&+ BRASHIE R DReHPb G RéBedS ing

foll ows.

the aforementioned 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 pm),
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 71-56") to obtain a dried matter. Thié 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 um and 150 um
to obtain crosslinked polymer powder (g) having a
particle size of 150 ym 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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Carrier solution: aqueous phosphoric acid 5 solution
prepared by diluting 3 m of phosphoric acid (85% by
wei ght, manufactured by Wako Pure Cheni cal

Industries, Ltd., special grade chem cal) in 1000 ni
of ultra pure water (specific resistance: not |ess
than 15 MQ cm 10 Carri ez speed: 0.7 m/mn. Colum:
SHODEX RSpak DM 614 (manufactured by Showa Denko
K.K.) Columm tenperature: 23 2C Wavelength: UV 205

5 :pt{ O 21t I thout ( I
ag%hrﬁy%i (ﬁdg%)?g%%dSaﬁoﬁgp%%Fldﬁ%\:]]&Ayma#g?nggggbi E]%la eJﬁt of
1,af-:28ngdiasluni kerdil y opat | parbag (& MXe83HEY) of

made of unwoven fabric and immersed in a
3 -y bt dgitced r sxlvinet syluti ohasentanl| ddp20-tad 8 wad.ght
ken out of the solutian, 30

Th 1 Nyt
OF| A08F Thub) eRlet t S TBRAEE | HT of P APAGES 250 heat
tr%%%hén%-Q%rﬁsﬁEQEfﬁéﬂgaaH%%%rh@%%hﬁwggﬂpef%%%%e of

smal | size centrifuge, manufactured by Kokusan
2100Ccp@icat i4n)minand btk e ghed tar deb sbfen werahlti M2 7)

25 (g) of the bag. Weight W (g) of the bag was
af:ﬁ«@arﬁ%@a td¥ tBrRadghbeicti-ng similar operation without

usi n n . _absor bi agent. Absorption Capacity
(g/ g?cagéaj%l%téﬁvgal cura (reigefg m the wei ghts WL and W2

accog dinAd 2 A Dyt Pe tald ewid@shormi @. p 30 yaRG- (96l e ,
(V\E-W)/V\l?-l %9 wher ei n, V\% represe%ts wei gh@ of the(g)

crastsel 1 absar panymage ptaw f Alos dipt itonmv Cagae e thndela size
H gh Load of 4.8 kPa for a Physiological Saline
cfshp@t Hoh t(AAP Q. Bnkpad having an irregular pulverized

shape was obtained except that 450 g of water at 80°C
was used in place of the agqueocus fluid {(sl) used in the
fine particie agglomerating step. With 100 parts by
welght 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 watexr. This mixture was subjected to a
heat treatment in a mixer at a heat medium temperature
of 210°C for 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 agueous 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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5 Absorbency Agai nst Pressure)] A water absorbing
agent of 0.900 g was wunifornmly scattered on a

400- Mesh wire nesh nade of stainless steel (nesh
size: 38 m welded to the end face (bottom of a

pl astic support cylinder 10 having an inner dianeter
of 60 mMmm A piston, which as an outer dianeter a
little smaller than 60 mm  and which fornms no gap
agai nst the inner surface of the support cylinder and

wegmm%\@etméa;&yuwl@@w}@%ﬁe%f@mt af Séﬂ,ggaming

wat er absor bl ng agent 5 Wei ght (9)
3.6ybhndes b hee Waher o fabsordyngoagestu anadckhe i 4 Dinking
was neasured. A weight adjusted to be able to press
ag?ﬁlet waterut dpgor @uOﬁgt%zgémanmOro? mBaats4. BykPaeight of
pi st on was, nount ed o% the

ngt e n%ﬁlltch reb?gggrrglf e: Easreﬁ of Reasurihyd

3- él@@ﬁyﬁl yshyd%ak%fe{w&%rxéﬂ@ahgg aau@@ns!a% sofbgowemght
and 'a thickness of 5 mMmwas placed in Petri dish
ocfwiwhtea .di anBhers ohitSDumm and tlserhejecm paur et aheat

physi ol ogi cal saline solution controlled at 25 25 2C
tr@ﬁqﬂﬁ@ﬁel§aﬁaméﬁéﬁ'éﬁtﬁehﬂﬂﬁnmﬁﬁ&ymﬁt?W@eEﬁ5§§e of

t heet of filt di anet
21k REm2 HE B Tohs RBdH L Ka SRAt i 35S GaL P eeacas for

coﬁlb%rslugéacemf 56@:@9&@§ﬁgﬂﬂéeco&@>ap§tqmé rek¥mple 7.
wetted, and excess solution over the 30 wetted filter

papeﬁcumganewbvee E:08mpThee ®pasuri ng apparatus was
placed on the filter paper and the liquid was absorbed
AR HSO \Baﬂfe?Sd%gd%%%aataaén?hen‘tﬂ@i:%éh%ﬁblﬁrgeagent

fo%‘hg#ﬂ%) %‘E\é%' n WA ) kept £op gk b%(o\l\lg)da]{]%taq 'é;gg}ngle 6
qU|d surface ecane e upper
wabag€ded 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 71-56"). Because the
resultant dried matter aggregated rigidly, it could not
be passed through a wire mesh having a mesh opening size
of 850 pm by the same operation as in Example 1. Thus,
the dried matter was pulverized again usinga rollmill,
and was thereafter passed through a wire mesh having
a mesh opening size of 850 pm to obtain a water absorbing

agent for ccocmparison (8).
Amount of residual monomer, residual monomer
index, abscrption capacity without load, absorption

capacity under a load of 4.8 kPa, single-layer
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of the glass filter. The neasuring apparatus was
taken out after an hour and weight W (g) (weight of
t he support cylinder, the swollen water absorbing
agent and the piston) excluding the used 10 weight
was mneasured again. The absorption capacity under a
high load of 4.8 kPa (g/g)gas calculated from the
wei ghts WB and W according to the followi ng formula.
AAP 4.8 kPa (g/g) = (W-WB)/W 15 wherein, WO

ab{s%%ﬁ??ghs é’?ﬂ)%ﬁt%f ﬁﬁae‘ﬁat§rlégﬂorogﬂ ng, 9ag:355 ; percent

Si ngl e- Layer Absorption Capacity Under a L of " 1.9
bykPaiort @ Ppysitol oykecahasaln e pelnttione( SAAR of smaller
Singl e-layer AAP 1.9 kPa: Single-layer Absorbency 20
thAgailist HPr.ebUred T nkbes iredbm t aas eonductistt gikwi Camnbent

to the _af tioned absorpt ] aci t .
W T DA ] - GoRRE. cHBBAL (WAL TG i BRE DY TRE=1ned

asWafel - aDSeRbI g agaRt WS- £Hanged framOs8@l Wyt o the
0.200 g and 25 that a wei ght which was adjusted to be

mealdier ¢nepresse t hbel wi e radbisod bbeg cagent Thei frovand y ratment
1.9 kPa including the weight of the piston was

wagpuiedu c tS hghadeay ef oalssor penen Thpadi t35 19/ §) 20Rderand

aload of 1.9 kP cal gul at.ed ordi th
atfoFleSalvﬁ_“ngveso%%uor??rﬁm?y 10‘1E SARP (§7G) = %ggﬁ)/%ﬁ the
phihes ebg W T epi £8enlss Wl DRt 10fn f hey suppoot cyki nderight

wat er absor bi ng agent before water absorption and
agpicsiog; sVl inepr ebdmt sivei ght loft itdre sapporsedyl i nder,

5 wat er absorbingﬁggent after water absorption and

pi st bAMOITE VD r &ft e5EHES VPRI GF  { RETWat er

abg%ﬁgn%ater absorbing agent in an amount 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 Toyoc Roshi Kaisha Ltd., No. 2,
retained particle size specified by JIS P 3801: 5 um}.
This filtrate was further subjected to filtration with
a filter chromatodisc 25A for pretreatment of HPLC
sample (manufactured by Kurabce Industries Ltd., for
agueous system, pore size: 0.45 pm) to prepare a sample
for measuring residual monomer. This sample for
measuring residual monomer was analyzed on high
performance ligquid chromatography (HPLC) . A
célibration curve obtained by analyzing a monomer
standard solution presenting known concentration was
used as an external standard. Taking into
consideration of dilution rate of the water absorbing

agent 1in deiconized water, the amount of residual
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agent). [Percent by Weight of Particles Having a
Particle Size of Smaller than 150 ni 10 The water
absor bi ng agent was subjected to sieve classification
using JI'S standard si eves having nesh opening size of
850 pm 710 pm 600 pm 500 pm 425pm 300 pm 212pm
150 pm 106 pm and 45 pm @?d a tray, and then
percent by weight of particles having a 15 particle
size of smaller than 150 mwas determ ned by actua

moRARYL CIEM h e R £ 88T MDES 1M HB égéﬂ%%atsog%%‘}h 1t88&% ey
p R were

of particle size distribution, rcent age
deplaathed e@n a ¢ogarittivhe poabakidsdyepaper orPARLCI£re as

si ze corresponding to R = 50% by wei ght was thus 20
fodet@¥fi-ned as mass nedian particle size (D50) In

addi t.ion,. logarithm c standard deviatio ac) is, .

Fepr E8ETTSE by ThbCFITo0 g R8PS, KT FR oo | er2etd
s oMa] e Af pe= fEARY %?“dW@ﬁt@ﬁé'§L@15bEep®6§§hQW¥éﬂhcid

0o~ = 0.5 x I'n (X2/ XI) 25 wherein, X1 and X2 represent
(Bper t bel evsigdtf,ormBRruBdcitW%rdy wer gt kandPhiare RChemical

15. 9% by wei ght, respectively. For sieve .
Ingdusssrircat i bhd -rhSRRE R lasEbR Bieng @At adf) 19R08 0P 0 ml

arged in of. th LS. ndar.d S
o0 aIP AR M EeR TEb AR B L G TRl e = tnan
15 T3 NG.RhEVE: i nner diameter of 80 mm) and 102
sieved shaking for 5 mnutes using a Ro-tap sieve
shakeéa r@Nbrel sBES<6b: sPevie shdkeém from i da Sei sakusho
ht ness by Hunter )] 5 Brightness

Co., Ltd.). [Bri e
by HEALERTas THADEredReE MG HMTAN ! coFGiEegtuted by

Sh@%ﬁ?téﬁn ug @f \the brightness by Hunter indicates
t'hat brightness  i's higher.

Column temperature: 23 £ 2°C

Wavelength: UV 205 nm

[Absorption Capacity Without Locad (CRC) for a
Physiological Saline Sclution]

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 ©.81 m/secz) using a centrifuge (Model
H-122 small size centrifuge, manufactured by Kckusan
Corporation}), and then weighed to determine weight W2
{g) of the bag. Weight Wl (g} of the kbag 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-W1)/WO0-1
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[ Moi sture content (H) of water absorbing agent] The
wat er absorbi ng agent of 2.000g was accurately 10
wei ghed in an al um num cup having a di aneter of the
bottom face of approxinmately 50 mm and then total

wei ght W (g) of the water absorbing agent and the

al um num cup was measured.ggubsequently, it was dried
by allowing to stand still 1n an oven with the 15

at nospheric tenperature of 180C for 3 hrs. Three

whitdOUE $nl A48T, L P%eas!émeu%‘ecl h@nd 4 hfﬁ‘n&%%ftéps%g' ing
agent renoved fTromthe oven re sufficiently coole
aglemtoomtenperature in a desiccator. Total weight W8
(g) of the water absorbing agent and the al um num cu

20 af PEsArptagmasheadlnedndpy endigdi soaed cbrit eptkPa

e edaccod to the follaow ng f
£opSe by PR A S RiS )T b HHer St Lo & B @B 48 Thea
ALWRI BBE nefy tﬁ?a‘ﬂ@isef i?h}%%*&hﬁg agent 25 [ Cont ent

(ppm of “Sul Based Vol ati | e Con'ponent of Water
AbsoRbiwrgt Agend b skhebvat @r aagbsotbiag @gehd Ooby akreesl in

each of Exanpl es and Conparative Exanples in an
U nginp Bt by @‘B@@t%§%n¢¥loﬁﬂ9o§pr%§cﬁh nwéliﬁaglseﬁﬂétmade
de: 305-07, 30 ex ernal di ter

the%tg‘ﬁg 85 m° Wesdr i BkaS oS LR ¢ %L‘%%Eto the

entt 18QQ- £ pyl d shedn i N 2003) p pHR!Y §Becg@psp%QG@ cylinder
LABORATORY (LASS WORKS CO., LTD). Then, the water

h aabspgbiany lageetr wakaoevee edObfy 0 ghwet Afp bsdathablkwdrich

and |iqui d per neabl e heatl gn paper 5 (Nangoku Pul p
hagachii €T TEr for APETE Tt §pe- E%ﬁezﬁmé‘dtleﬂfntt&an 60 mm,

o LU0y TR oAt e MRS (000 607 08 cace
ofoft hlee deptd ®Atpapel iaTdsenvdren 4alrigov@s $1xeth®Ny 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 90 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 at 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 filter to

be entirely wetted, and excess solution over the

wetted filter paper was removed.
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inner wall of the glass Petri dish with a tape (10 mm
10 x 10 mm) at three sites. One edge of a 3 L sniffing
bag (manufactured by OM ODORAI R SERVI CE Cor por ati on)
was opened, and after placing the glass Petri dish
i ncludi ng the spread water absorbing resin therein,
and opened part of the snjffing bag was closed with
an 15 adhesive tape not to | eave any space. After
depressurizing inside of the sniffing bag once froma
gl aspptubee atdached; t 9 e i f £i g, bag, 1 9drd e, alhe
of 1.2 L was fed therein, and subsequently, 30 m of
fid e 30y eweightl agueols ol ut iwasofalssdinkedhlarttdethe
20 (physi ol ogi cal saline sol uti ong adjusted to a _ .
W attepeARIUP E 00N g5 2 DN Rad peGred Be drieedt-o t hésdishauid
i.n the sniffi bag, i_l.e preventi.ng contam natjon of
Legl afiont o5 T, COR G 51 BYS TUMAGIY chitact b8 4 lannen
t hEef1l 00, GIed S1eTLdet hadey RaMB)y f diber nEhen hkhe ek er face
25 absorbing agent was allowed to be uniformy
ofswdl ¢ epn,l a and fiihetleay. wag lseamed henrmet gcald yawatthua was
silicon rubber stopper. The bag was left to stand in
tadPni Acbat & &F 37C B8 Uderdhd stelGithg. Wthel Bag Wasight

o fge&%ersel?g%% Pic”%gi 1!&%% €, woj,eh 2 1'3)?&% tVQ?%tean at

0" room er at ur eavi ng and at room
abH¥rptienpes gttt € fard k0 8 putLso nhhes skliic@n nrdpbbge used
stopper was renoved, and at nospheric concentration
w evigsh tneasumed agsi ng da agps 1 sanpl €h € repebagtured byppacity
Gastec, Corporation, GV- 10082 nd a gas detector tube
ungletgnlf &t HRA R cast tF eof Brdat iR S RG1sEg,ated from

RSO 08 9 AW ETE L B 45 e A1 L8 n
foaln@spheri c concentrati on was defined as cont ent (ppm
of the sulfur based volatile conponent volatilized
fromAP 4.8 kPa (g/g) = (W4-W3) /WO
wherein, W0 represents weight of the water absorbing
agent.

[Single-Layer Absorption Capacity Under a Load of
1.9 kPa for a physiological saline soclution (SAAP;
Single-layer AAP 1.9 kPa: Single-layer Absorbency
hgainst 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 te 0.200 g and
that a weight which was adjusted to be able to press
the water abscrbing 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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10 the water absorbing agent. In the nmeasurenent
nmet hod, as the case may be, the gas detector tube nay
execute detection to result in change of col or even
t hough simlar operation is conducted using a
physi ol ogi cal saline solution alone 15 wi thout using a
wat er absorbing agent. In h a case, correction was
performed by subtracting a ank value detected in
the indicator range yielded when a physiol ogical
sal i ggngol ut gy al ongeuaps Pgp@ (detection limt: 0.05
ppm . 20 Results of neasurenent on the physical
{ wireopet hi @5 rdpserd bedsabeve tar  Shdav s nmptcher totydvimber,
Table 1 and Table 2. [Sensory Test of Odor] Sensory
waihell uatl vPrRd fradedd DAt Nee h@tld #FSo? bi P 525 Rigkdps and

. to ) _and wat er absarbi ng agents for_ conparisan
picBord 18)r B Paa e hiory . ThE BAL R © ABLOPS My agatiiieT
waltlt AN ATPURL i0{gl PGEL DY el ght Yas e SWRI €8ript 209n  and

parts by weight of a 0.9% by wei ght physi ol ogi cal
pisdaome soHufdone pard dietsevedallly deftth3Wvd Dest abdcatbing

37C for 1 hour. Thereafter, sensory test 105 of odor
agentb- adult subjects was carried out. In the

eval uat.i_on t ; t I : n

ver ! E8areTD B e e P gt PO T BB b g e e

S 1VRS & scanf bopoiyy sy anth ageqrdingly, evaluation on 5
the grade of 5 scale was nmade dependi ng on degree of

t he Thpl sasant nebs cexpenigenget bywahessiigj @cted to sieve
Average score from 10 sutt‘%j ects corresponds to the odor

ClEGIHt T I AS HHPR S Pol At iSERBRET S gehEr&T oh® 8 N%edeesh
o e e T e 420 RE T R G RS 8 Sha e S0
300 ym, 212um, 150 um, 106 um and 45 pm, and a tray,
and then percent by weight of particles having a
particle size of smaller than 150 um was determined by
actual measurement. Furthermore, with respect to each

range of particle size distribution, percentages R 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 (ol) is

represented by the following formula, wherein smaller

value of ¢ means narrower particle-size distribution.
ol = 0.5 x 1n (X2/X1)

wherein, X1 and X2 represent particle size for R=84.1%

by weight and for R = 15.9% by weight, respectively.
For sieve ¢lassification, the water absorbing

agent of 10.00 g was charged into a set of the JIS

standard mesh sieves having each mesh opening size

{The IIDA TESTING SIEVE: inner diameter of 80 mm) and
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As a control standard for conparison, the water
absorbent resin (1) was used. Thus, evaluation was
made using the odor point of this water absorbent
resin (1) assunmed to be 3.0. 15 As is seen fromthe
results of the sensory test of odor, the water
absor bi ng agent for conparigeon (2) prepared by
directly m xing sodi um hydrogen sulfite in the state
of powder as a sul fur-containing reducing agent
s i1PLR tada an rpgowpegl b n fi%e SOdisum Bydr agen 20y sieve
sulfite, whereby resulting in increase’ of
s hunpkeasambriess @depiSensee oy tsthea Bebj eCtrombiaavar ,
even if the sodi um hydrogen sulfite was added in the
Sesiap&wihan @Yueoustslol Liti on, unpl easant ness
experjenced. by the subject was certained to be 25
incriggé&ﬁﬁ%%%sg ﬁ%%t%ngé ﬁe&#ﬂgk?high tenperature
(forpexam fe s310G Wi ¢ €gak 4 onEamiar alli & HXgMplenter
7) was carried out in the followng step. In contrast,
coilto maserteveal e@rehdte t hea lmpl edsant ressgbxper ¢ erced byt er
the subject is decreased when the, nethod in which the

ingy ¢REPGud N #bnorer IS Netficéd itht ¥REF ne powder 106
aggl| ﬁﬂ%riastﬂﬁqgesk%%?énltn (%()an&lfewét of ng%tﬂ?ga'gg atgoent]

whi ¢ a sultur-containing reducing agent 1s a

the Twatestabsapaiibhies) Agaitelot ke cuohages accurately
crosslinking follow ng conpleting the high

wetignpedatiur eatir edturehtiuins c8perdy oyed. d EHakbumtion off the
Absor bent Core (Eval uation of. Varjance of the Anpunt
bodft eBsit@RF AnoRBP)C A Ratst L BbSst bBRr cdRE iTefidirytal

wegﬁﬁkohfi Babfa@%%b%@%é@e@bfwgbl%é’QEQH@fEnd the
pul p was produced using 10 the water absorbing agent
alivbhatopdwharns Deaphecd andshbuekfqpahplas @t was dried
hydrophilic fiber. Details of the

by allowing to stand still in 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 weilght 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, W0 represents weight of the water absorbing
agent.

[Content (ppm) of Sulfur Based Volatile Component
cf Water Absorbing Agent]

The water absorbing agent obtained in each of
Examples 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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met hod for the production of this water-absorbent core
w || be described bel ow. The water absorbing agent (3)
in an anount of 100 parts by wei ght was charged in a
15 hopper, and setting was executed so that the water
absor bi ng agent was dropped on the wire nesh
intermttently, in responsg4o on-off switching of the
vi brating feeder, the conveyed and charged anount of
whi ch had been adj usted beforehand. On the other hand,

in20c39iERAY Wes eXe6HbEd stchobhat thephliWdepul prives go3)

dropped on the wre nesh In a predeterm ned anount
pubhlii €hebeing dosentBAgbER TORA tdhRSPeri @RKSt ardi pgLTD) .
fromtinme point before the dropping of the water
ThgsorB digh agemt aBYrovérs aHee bitni AFoidt v okent Phea sheet

dr oppi of .t he wat er, 25 absorhbing agent (3)_in a
o £y BABAUTATRAE amoiht hba" Ltor matarear ifhe ndatioh paper
(NWRL Pk BDSQIBeRE G BchS @HYUSRH R n droppERgcERe 22) cut
wat'er absorbing agent (3) and the fluff ~pulp on a

inwia eineshl blrat diasnatkramd (¢ engl h: B2ronpvew fefvr 1@ can
cm and has a mesh_openjng size of 150 m 30 and
beagppat gL elrEmPr BRIt BoR 8B Si de” Bf Stthe Wi Gemigrence

ofrr%%he' IEriera‘%t]: ﬁc'uggglp)éﬁgfo;t:hgrc%r]l[v%{fe?lu'%ﬂ@?ﬁ:skpéé egp_xaencg on

then"thé switch e Vi I hg feeder at supplies

inhRke: wat en aysarbéngilagentp &8y iWasi Hr fed 10N tOageoN 10 mm
the water absorbing agent (3) in a predeterm ned

x afoumt) f et 5 larpeedsteedi.ne@ne nedger iofl af tlerl. sniffing

formation of the fluff pul | ayer was initiated on .
baghd MA et ALSH T S AcBEr AMIGIGP ORAd Fith Y &b Eo b0 Egitel on)

d Th ' t.hi [ :
v B it oy e bR bar for'eh (51 8°( 107" war 612

inprnafuced. t Fachp @ of wiahee £ esiib bivkgi Mgtes sabsohkerdin, and
cores (1) to (10) was placed in a polyethylene bag
opélreagt b2 20 oW Whet lenRALigyy . bAfG evaseat ingetchewlith an

ad%%%qyg °%§§§ b%%ttr¥oba%g€%e 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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shaken. Separation of the water absorbing agent (3)
fromthe fluff pulp yielded separated water absorbing
15 agents (3) -1 to (3)-10. Residual nonomer of the
resul ting each water absorbing agent is shown in Table
3. Moreover, through carrying out simlar operation
using the water absorbingqggent for conparison (5) 20
obtai ned in Conparative Exanple 5, the water absorbing
agents for conparison (5)-1 to (5)-10 were obtai ned.

t e ReR dyal, ononer ©f {18+ LesSultd Hg; £a¢h MALET, 3RSOL leio'i'%)/e r
agent is shown in Table 3 below. 108 a) a '-I H.N

waw 0 €emajadla -arrd Namud NoBeMird @Gana@esnHrwid dnl mwas
MNNOK3ONNNMOMNNOTIGrOM W-r1r m a) bN

megasyzed Ysgngy A a5 MEPlED s M NuRednpy Gagtec
ol MbM N OV FoBy 0 160 MM MN ML G X Ape
{manufactured by Gastec Corporation, No. 5Lb, subject
gas for measurement: sulfur dioxidize) while
preventing contamination of the ambient air. 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 physiocological 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]

Sensory evaluation was made on the water absorbing
agents (1) teo (7) and water absorbing agents for
compariscn (1) to (8), rzrespectively. The water
absorbing agent in an amount of 1 part by weilght was
swollen in 20 parts by weight of a 0.9%9% by weight
physiclogical saline solution, and hermetically left

to stand at 37°C for 1 hour. Thereafter, sensory test
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evaluation method, those not having an unpleasant odor

0
3 AnmO0) OOr M wro NO" Na) a 110 ,-i -i Ht +~
I
I

were scored 0 point; those having an unpleasant odor
were scored 5 points; and accordingly, evaluation on
the grade of 5 scale was made depending on degree of
the unpleasantness experienced by the subiect.
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 <c¢ontrol 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 1s 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 1if the sodium hydrogen sulfite was added in the
state of an agueous 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 is reduced in the fine powder
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water absorbent resin after the surface crosslinking
following completing the high temperature treatment is
employed.

[Evaluation of Absorbent Core (Evaluation of
Variance of the Amcocunt 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 feedexr, the conveyed and charged amcunt 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 disentangled 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) 1in a predetermined amcunt 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 cm,
width: 12 cm) and has a mesh opening size of 150 upm,

and aspirating them from the bottom side of the wire
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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 water 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.

Mcreover, through carrying cut similar operation
using the water absorbing agent for comparison (5)
cbtained 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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Exla,mpol)ee) 3bandg 4 @)uh @Qm@alﬂat@V(EO EwampCemIoregemnled
that the %ateruébgg;)lng age%t ofbﬁggmples 1 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, compariscon 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
homogencusly mixing the aquecus sulfur-containing
reducing agent soiution 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 locad of 4.8 kPa were

found.

Comparison of Example 7 with Comparative 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 1s reduced, and the residual monomer index can
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a) a) a) a) a) a) (Droa)]z)AJl) A) Al +) +) 43

+) AJroit ramroit roroit .03333333833
ro 111 1In Table 1 and Table 2, conparison of Exanples

1 i t | 1
b, b7 8s"F A0 P h CUPEe AT Exipl o 3 Pavesfed 17 E°

cohRatdé ha twader Absedupgragenis afxixamel es,l {@ 4c&n be
i ncl uded | ow anmount of residual nmononer, exhibited
cogmaiumdeslrthn@elowetmienarmﬁmhefmeéiddxml mhorer shgregigh

ranges of article sjze _distributi and was
sed&Ht LRy, * rr&%sgﬂdc%ﬁpﬁﬁ% i IExamphe 2 i {hicient,

I f
angogﬁ%r teI Vedug)ii‘ n%rgei:ed des forﬁpék:taoj' gxfgah%éj than

revea alning a water
1nab§@r@agbzﬁﬁwmnch@wsmmghEh@hﬁmdumtpbﬁppbmymeﬁszatlon
descri bed above, not only nerely mxing the
lnS@ﬁQﬁoémﬁQumpﬁgmﬁﬁuéﬁM}O@gent with the water

bso but h
aaucobe 1aul £ P Hoght ai Ai%g£5 7 bad: ng“Rbrk CBAAA | BT OF

Exyﬂﬂléhgvﬁﬁ%%E@éﬁ@%¥ﬁt&%@”Example 8, the residual

monomer could be reduced enough according to the method
of Comparative Example 8, while the residual monomer
index falling within the desired range could not be
attained. 1In addition, because the moisture content
was high and thus proportion of the water absorbent
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, wvariance on each water-absorbent core was
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is effective. Furthernore, although |owering of the
anount of residual nononer was contenpl ated through

i ncreasi ng the anount of the polynerization initiator
in Conparative Exanple 5, it was elucidated that the
20 residual nononer index could not be reduced in the
range according to other npl es, and in addition,

| owering of the brightness by Hunter as well as

| owering of absorption capacity under a high | oad of

o e e e G R T S LR e

mo@font@ﬁl fHalk ToNoes ompatrad H6H RY tiH ML PPatH] PSeWBKample
reduced in the step for obtaining aggl onerated gel of

5 fieng lpowdér , the ammnwntofQﬁsidaaidm@bnemqﬁomhg was
resultin% gﬁ er absorbi ng 30 is reduced, and the

aPPES HURP meP S iR ec ﬁ? eC%F% r educed.
Mor eﬁgeﬁesélré,;bé&kﬂé]ge1%@009%”55@%&*{9%@3]‘tt0h5the method

Conpar at i ve Exanpl e it can Be Tconc

folrowlrd R &fl uthe 68Ss dudhemaarer dbsoudingebgetitN® £ the
the nethod of Exanple 7 is nore efficient, 5 and the
preésardt:allnmﬁmnr n@@@taﬁ »B S8yl padaced t Faving a Low

t he cas he anmun nerjzation
AmoRTL oo CPA ot ST OR: S 1SF AL InSAT hates Of the
amEhEA! BEOW&QHH%HPOHo%fom@Sa%IcﬁnJ Watr{h@"%quﬁh\f%lcle

Exanpl e 8, the residual 10 nonomer could be reduced
sieroughi aceddinfono tdwen mebkod odft Lonpat at | veTickanpwater

8, while the residual nononer index falling within
abﬁi@éfkweggr ég arahgesSchaltd Grtoped atcﬂgﬁﬁe@ou relddi gingh,bad

ause tﬁ and t.hus

|sture confe wa i.gh

pbrt|8 ?%e wgter 23“?% gg?e FACIShpoRBaEteal

prb%éfﬁlé@te%fﬁﬁgﬁQ'Bgdgﬁﬁﬁ-é%&fb%léﬁﬂi@@ﬂp&@%ment of
| owered in Conparative Exanple 8, the

physical properties due to deterioration 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 1s used in
absorbing articles such as diapers, variance among the
products may 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 inventicn
can be applied to uses requiring water absorbing
capacity and water retaining capacity including water

absorbing agents for sanitary goods such as diapers and



absorption capacity without |oad and the absorption
capacity under a high | oad becane | ow. Myreover, in
Conparative Exanple 8, pulverizing step was carri ed
out 20 again after the surface crosslinking treatnent
for the purpose of pulverizing rigid agglonerates,
however, it was proven tqgh this operation resulted
in destruction of the surface-crosslinked |ayer,
t hereby reducing the absorption capacity under a | oad
re n, exten h t r [
s2 b3l LBl fora e Lo By e B AR Y Eh e i can
us &3bl @ak &nd Jabhke r2i n fxanpke £ antb r Cogganaiu Veural and
Exanpl e 5 exhi bited approxi mately the sane anount of
horgdiduht uredomes e ;Howederd e lagdira tcl mar afgont 80 frabl ether
variaEce on each, wat er-absorbent core was 113

lnéfﬁ?ﬁ@ra n UB&mpPE B WAFcH % d achi eve | ow resi dual

mon i il L. W.th j V. :

SRS 18 L0g PR 00, ML U B RS 10
anapp axbmed el wride vsantoius babh icasest i deseridedmade

her ei nabove, according to the nethod for the
wiphediict#oRacTt the Wt BBSol hyCagdm s op £t hdre present
, Qreﬁgnt i nvention, a water absorbing agent having a
T0VSW - afBant of residual mononer, and small variance of

the anount of residual nononer anobng ranges of

particle 10 size distribution can be obtained. This

wat er absorbing agent is not colored, does not emt

any bad snell, and has well-bal anced favorable

physi cal properties, wthout causing a probl em of

i rpai rment of physical properties due to

deterioration of the 15 polyner. Mreover, the water

absor bi ng agent of the present invention exhibits

favorabl e physi cal properties, |ow
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amount of residual nononer, and snmall variance of the
anount of residual nononer anong ranges of particle 20
size distribution, therefore, when it is used in
absorbing articles such as diapers, variance anong the
products may be | essened, and sanitary products can be
provi ded even in the case%_hy which it is used in
absorbing articles of slinf&ype. 25 I ndustri al
Applicability The water absorbing agent of the present
cilnvention can be applied to uses requiring water
absorbing capacity and water retaining capacity
i ncl udi ng water 30 absorbing agents for sanitary goods
such as diapers and 114 sanitary napkins, water
1 retaihipgragem safter wetecalabusebiwat ezgesttaigdmgrising
agents for agricultural and horticultural use, and

2 HHyIF aP P HOBATSs TOP 16t BT i ROUSEFR&R LsEORRRTERE -
like,na, Ihe, foregoing, é@E?Qeog‘fnaIE%J Of MBIELY 1inked

show ng~ an exanpl e, and vari ous nod cations can be

s tFader u Wet hautl tepagt kngohsam theipmanCiyd £8 @& rtikeed from
present invention. 115 Cdains: 1 A particulate water
anabgoy bt ng adgeht cesTXSilag C hat emnbbedr Bermta klesfFRhegseof

principal ,component, 5 erein the ahsorbent resin
anflast§ GHOCaLithkal St PO €51 et QaPrg eing treatment
ar cﬁ'tﬁ?‘é'@@f‘k&%tﬂg@ib\é@wﬁr@ﬁna%Hﬁé%teu_rc%tc%jsl_inking
carboxylic acid and/or a salt thereof and is obtaind
agleyrta, surface crosslinking treatnent around the
surface thereof wwth a surface crosslinking 10 agent,
said water absorbing agent comprising particles
having a particle size of 300 tc 850 pum and particles

having a particle size of smaller than 300 pm,

wherein the amount c¢f 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 = |RM;~RM;|/RM;y (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 absorbing agent; RM; represents the amount
of residual monomer of the water absorbing agent having
a particle size of 300 to 850 um among the particles
constituting the water absorbing agent; and RMa
represents the amount of residual monomer of the water
absorbing agent,

is not greater than 0.30.

z2. The water absorbing agent according to claim 1
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sai d wat er absorbing agent conprising particles

having a particle size of 300 to 850 mand particles

having a particle size of smaller than 300 m wherein

t he anmobunt of residual nmonomer is not 15 lower than O

but not higher than 500 ppm and residual nononer

i ndex (RM) cal cul ated by.lt1 followng fornmula (1):

RM = I RML-RMZI / RVA (1) whérein, RML represents the

amount of residual nmononer 20 of the water absorbing
wh%g‘een{n Vé%?uﬁ%r&fq:gsﬁlﬁ ffmoﬁ le'r“iéﬂ%%%%%&”than

among the particles consti u?lng the wat'er "absor bi'ng
0 BgantnoRVR Irepeesatsnt o @mppat. of residual nonomer

of the water absorbing agent having a particle size

of 300 to 850 m anong the particles 25 constituting

t he wat er absorbin ent; and RVA rgpresents

h
- aniih G £ FES PR £ Rafeer 61 e SRF ER P Bbeer BiAgR 1 oF
c189t .Wﬁgggﬂﬂeﬂg?htggﬁé?ﬁgnf%%g'QQ¥dW%§gaturated

absor bi ng agent accordi ng claim1l 116 wherein the
caamuny 1l ek residual s menorel iics aeti d,owehd haaid0 bekidual

not hi gher than 300 ppm 3. The water absorbing agent
moacar? Hi A taC-EVailm 12eid srfdiom 2 wheddi nithargot .

conponent of said unsaturated carboxylic acid is

acrylic acid, and said residual nononer is acrylic

4 .aCiT@‘leaq\déQéraaskﬂ$rBti‘%rge(gge]fit E%&‘@H%rnfbt{s&grghﬁ}g one of

agent according to any one o 10 clains

clelerein el PJhih e akiim ofe pghtt clagsi bavingara ipat éscheving
size of 300 to 850 mto particles having a particle

a piezet bflenwize thar BOOtm i85 hokm| éss Raan i 80heuting

not greater, than 80/20. .15 Th ter absor
a %@éﬁ%%ﬁ%o%?ﬁgotfos&kﬁzl%ﬁé g]han%él\@ pm IS no? Mss 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 tc any one of
claims 1 to 4 wherein total absorption capacity (TAC)
for a physiological saline solution which is calculated
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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claims 1 to 4 wherein absorption capacity w thout |oad
(CRC) for a physiological saline solution is not |ess
than 30 g/ g, and absorption capacity under a high | oad
of 4.8 kPa (AAP 4.8 kPa) for a physiol ogical saline

20 solution is not less than 20 g/g. 6. The water
absor bi ng agent accordi ng any one of «clains 1 to 4
wherein total absorption capacity (TAC) for a
physiological saline solution which is calculated 25

: e foI f (2): TAC (g/g) = CRC + SAAP
15 <£g/here % %%E§3r§%F§£2%ts absorption capacity
MAthOUt | oad (g/g), and SAAP (Single-layer AAP)
represents single-layer absorption capacity under a
7.1 o&hofwater 3 &kPab(igig)agedt dscpodimgstohamyp®ne of
The water absorbin ent accordln to_ any, one

g/g. 7.
Cl@flq“%l%uﬁé’ P v BT GRS G %ﬂtgceﬁ’c o‘? EhB3d: Jt‘F?:FéshaVlng
2 pAI00C13 % PALl ) Sbaq AL SRl oo bnag, 150 IS 1% ner

A)by wel absor b i hg
th@gen2°aﬁqpr@emgrhp any one of clalns l1to7 mherein
the particle has an irregular 10 pul verized shape. 9.
The wat er absor bi ng agent according to any one of
ri ses an oxidizi ent,

5. e tE e by ShrId oLt P e e o s BBy Bpe or

cl@%ﬁébgmtées'%hépelyniﬁ@tﬁéf@§9ﬁ@rWagg%H irregular
according to any one of clains to 9 which conprises

pud wit i de-ccophaip’ ng reduci ng agent and a water
absorbent resin. 20 11. A water absorbing agent
conprising: a water

9. The water absorbing agent according to any one of
claims 1 to B 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 treatment
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/qg,
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absorbent resin which has a cross-linked structure

i ncluding a constitutional unit derived from an

unsat urated carboxylic acid and/or a salt thereof and
25 which is obtained by a surface crosslinking
treatment around the surface thereof with a surface
crosslinking agent; and 1 | fur-containing reducing
agent, wherein absorption capacity w thout |oad (CRC
for a physiol ogical saline solution is not |ess than

30 SyShty S, SPELIOT,REREL LY ualer 2y 00 10 o

(Ag@l ut j ®nkipS ) NOd rl a8§aﬂﬁ§moa%@i@alcwgmheofscsytﬁwbn is
based vol atil e conmponent as an 5 atnospheric
notondcehsr &hicon gfecdfded by a gas detector tube is not

| ess than O bu hi r .5 m 12. An

abs G hG 4 19 |%u§m#uaﬁr1>c% A 869 T he st b aBES iy 21
at%%%g}h@ggfor t e pro u%??glng%fe%agagt%grlgbso?gm né(g)e%%Ctor
tubgents whbeh lcogpricsesi @ burtstnstepiafhobt aihdmgzas ppm.

hydr ogel polyner by polynerizing an aqueous sol ution

of a mononer including 15 an unsaturated carboxylic
aci sal t th r eqf resence of

d
1200 Al T ae s A LELETs Bl PORRTar Fe R, thearater
abge%%;bﬁatagé%lﬂl a PESCHILSRY Mlé:fh¥lénbnoeozeQ%rlrg961n@@dll

includeS particles having a particle size of
850 gm and 20 particles having a particle size of
small er than 300 gm as main conponents by drying said
13hydﬁo§@|tkb@ﬁyﬁ@rr el BREE Byt pRVerf zat Ve h@Psorbing
SSIfIC tlon to aqéust the particle size

aggl Stri %UFI

a first step of obtaining a hydrogel polymer by
polymerizing an agueous solution of a moenomer 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 is in 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 polymer
followed by pulverization and classification to adjust
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 agqueous

solution that includes a sulfur-containing reducing
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athird step of obtaining a water absorbent resin 25
by heating a m xture of said water absorbent resin
precursor and a surface crosslinking agent, which can
forman ester bond around the surface of said water
absorbent resin precursor, a fourth step of adding by
sprayi ng an aqueous 30 sqgluytion that includes a

sul fur-containing reduci ng 1I19 agent to said water
absorbent resin, and a fifth step of subjecting the

agQh¥tyre Q%&tcf;e»h%‘g{e%r aBR3hent r%fs!{‘n?”%rrﬁ“ d aqueous

Solution tréeatment un an’ ai ow of not

| owey rtilvam 40GpW £ Supot M Ohgre i ban 120Ce b4 thRewater
met hod for the production of a water absorbing agent
abacecdradi hg riee ch abmdl 3s aher el auglsor pspdm tchpacitty a heat

wi thout |oad (CRC) for a physiological saline solution
tregtgreihelidicet absBrBdntOYesifn "eht at A¥E G F RaRd 40h(r put

t i s._not |es Qﬁ?p 30 g/ g, and absorption capacity
noﬁnggrghéarh?g ar|10§(§ of 4.8 kPa (AAP 4.8 kPa) for a

physi ol ogi cal saline solution thereof is not |ess
than 20 g/g. 15 15. The nethod for the production of a
14 wat heapedribp Agt o igehe BEesHEE g oo odl & Hef® R eprbing

total absorptio capaci TAC) for_.a physiological _.
20 B nE e U P 81E TRRE: dek BP oAbl e BPed 1 BeraPRGd Y
witRotAl 4 J4ur fdcREGP£dsS an%th3}§§él‘o|baf‘c§§_ 969, 20 solution
wherein TAC Is cal culated by the foll ow ng fornul a
of (e wadAEr(agbgp rbaRC e SAAPoPI)a ivherdein,s&€REB third step
represents absorption capacity without |oad (g/

is anet SAAR S iy e3 Pag ém -Asm)d r%ﬁ@éﬁé%ﬁisonzsapacig)if under
2 g8l £5LaV8E 3PR0LBL QL £BPRCH Y 4T IRE.20! 989 oo car

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).



