
DESCRIPTION PROCESS FUR PRODUCING WATER-ABSORBING RESIN. TECML]iflL FIELD [
Opel] produc Idwdtpr-dbsorhentren n hy poTymfind a. po leme riza PH ecomponent   Henic
materMads such am d s pb.sable d  echyponicail y unsaturateH ---- nqhio genorelty required due re a
ono -gh;1'CIUCSSCd apacity S. l-RD-ant Of bauy fiulas Shen cohtanting to nody ttuids such ELS urine
and blood is also reqsagred.Particular , recent vlearHof increaseabsorptonTherefore,higher 



vpitier-aboorgmfrion cSOSC:,C lv of a. water-absortent resin. itself ia how reqpired. 00031 Awater
-aiDSOrtentresiinmaceotSporynierC) If warar-p e )Hgher wafpz i'...ih9ohntmon generhlity by lowering.
tine degree of cbosslinkln.Hpwever, this type of water-absorbent fec-Hr, duced hy pc I) nsaturated
monomer using. a perguitate as a. polymerization. Intlparof  thylen ca. I 1 Eli). 62,0 -Lype COUVOHna.
as a moiymer) 7ate on ) m rlamom" d IT ciact e C. monomer a r ema n rI r he p rcad warier daba o IT
beat resin thermore,theMolint or a nreacred mon C) IC arTine tendstiereasepaiir :fa sttep c)fr rerrsisri
reg: ))), a tmer by 'r-) eattmt):trat a reaction s y sammr C) aalas o rive n t.reslnconn IT CCC CC 1111.
ed.ID C)Tr din sCT. h Y:C)CIICICCCCCIIICRch.))) c err, ooalt ionpartofthe       En:rr cz.11P r
inat,these !none r s m<Emy) 1.-)ma 



collectively-referred to as "residuaM monomers") is used in a 0 r e s 1. chi a C. mon, o PT IT s :In a a
Tie IT absor er: lit It a a n sgestera.Cl) example,Literatamva 2 de,.crih,n,c: C) method ot adUinfej a.
yrtmery mmtb)mtoro .1)x- (..)1 :pyritic)!dub") rm4 rib ying              substance such as a sultit.e and a
metnod. of adding a. prescribed azo compound t WC.,06 However,.the water -absorbentresin
-produced capacity, which is an essential (mai ' ty reTha-cd for a waLefaansorbenf resi,N whijs the
Content OTnnpnftmers 'EP/CURES Cr. licaSPon Lnefd-Cpen No. 2002- Patent Lit.erature 13:
Japan.ese Patient A.pplica.t.i..on Laici-Open No, PROBL:LNIS Ti) idE OLNEHL BY CD dE
INVENTION 



water-absorbentShowczsatistagtory oupphaaeing. the (m-giltyp.,h re[mft.lual monomers. FOR
SOLVING THE PROBLEMS BbnE meeiseci to.r. producing .3. VI a er-abS rTaCCOrdi to the oresent
inventdon includes a. 0 VI) eri 7a7 i On step C) C) yme IC.[ 7 i
BqCC.bolymerizabiecomponent"contsininga                                  ry coact ufaied monomer. dissoLved
in waher usieg a wahepswo bible aeopty/ps,phE yule ra initiatorcre obtain a. reactdonsystrem
conhaining a. water-absorbent mesin precursor, and. a dehydrarben step eh e Fri Ox.)- incl. rt./at r f
rom tha reaction systr,m by heat rm.:J.thCC dreLpimasbit stem:, a vpitOei-sulubJeClpoivimehlzatinn.
dehydm.aMion. stage when. i frellowitse I. f.arT11.)(1)106 ni more,ana a. redmci hd substanEe is
added. to the reaction system. at any second debydretch stage w.hee the. reedboil weidel rame
decrease- frr,rn dehydrahicm stage by [ 0009[ 



[ LACK  1 0] n ta he pc 'pile tii z a Ti 3. CT) el StepScInf.?, '''P 0Ci suallyret-7r) 'fbIC)) polymer ; ec amp
o n en tS mcfbad. C 0 ITT) 0 Je ent may b th.1 r b h e if added it o be ph) 1 ym(c-)..r. ; 7 ed, to a slid
obtainedlay pro btr. (EKyrnb")... 1z a ic cd.).11Kahl yill ez cab e component.In. thiS flaSe, the
ed.d.it).on of tpo 71)1 C)z atht e component to the si u nov a ndpolymelai zation may be r'e Pe. a t [ 00
1 1..) [DO  '1,21-11:"(T; t0 n per "on 77 er,bf me t had. is usaa (1) y coesisting o t 2, 2 - 2 ob s (1' - )1.
:midi()lat. opal:d(1) 1 0 i Cie, [- ( 2 -en1 -c.) (:),bya thr1.1riZ11- (1-- dihy dr ochlor d e ,a ;I d 2,2 '-azobi
s[(2' - arbax ye t y ) - 2 -ilf e tin )",r-opionamid t tar ahydr at e 



Th e water-soluble 1))'). ci 1. Ks alymo rizpt c.)ati.0  2,2'-azobis 2- (N-pheny afdno)propanfa dj hyd   [e
reducing substbee is usually at least one selected. from the gmoup consisting of suilurous acid, a.
sulfite, hydrogem. sulfite and a bisuifite. [0013] )he,[[enh invention, the 13011:09 C0131amour:oft[hhe
;ihsaiurdied monem2 needthe 1C)OL7Mk[[[(7[ritLOn ansgiumatep. monmer asea in tne polymerization
Cl an e 1th Od .1.1r.E.1fl";p OC.i. CLiCii Hie:11-10dLiie present invention, a eater -aosornehr resin
pracumsorsubj 1161 (-fed to [ 00151 agoordthg to tne 199(33(3.1) 2.nfv(segiedi., ajnce a water -sfiffble
z[(a trior1axv[panci1.[-eatacha. 11(4 [31:its Itce are.: separately added 1n a. prescfndoed 3tage -in
tb[pa order HT-, ihia  get.ydration step of the reaction system, a water-absorbent 



produced. while suppressing. the content of restpthil monomers On: j        jiipapresent. invention
according to another standpoint is dorected TO on watar wansorbent resin, and tnis water -absortient
lod ot thp progern 1.nventgon.Ithicontent at residua." monomo.rs 5).141 er -absorbent-.tenI. s
oral-0911v 100 pp M cnr! i.e S.0 ne haV ing a matsa averatgc. pa IC I::. i.. (C ...CC C) I. SEC of 2 0 0
to 600a.nd has CI. retention capacity of saline solution. of 40 to CO gig and an prcacti bye orscriu c On
tIle 0:11 0 t he present it trxen t on , capacHtyexcelicnt. matedaa!jncludecliqudd nermeatphecJt,aliquid
i mice rmee sheeL, and 4 Thsocipent TriaTeri  yid-Ler-absrbent resin or t...e present invention. Tne
aboorberm- cbmposite ot fhb water-absorbent          The: hygie.ndo material of the p-resent itwention
uses the water-absorbent -nespt duced by the production method of. the due to reePipal rrn900rnerc.:
and haslent watoroabeorption capacity. 00201 



Other objec.ts a.nd etts 1) 5, the preeant nventi on wi I be mentioned in the fa-snowing. detad I. eh
descri pt 1 CO BRIPP DESCRIPTION OF THE DRAwiNNS [ 0 0 211 EMBODIMENTS OF TBIE
INVENTION [ 00221         iIi tnrir met n Cd tor produpin.g a wat C r-ab 5 o risen t rosi n aNco r di nq to
th.e pt aoenh n v.e n t on, f r < t fp compeonpantCagaCa t e noLe                                      erd zed to
prepare a water -absorbent resinp:/r(9.9 r;7atprr:"9== water mabeorbent :nes  the and thus termed as
fP231               fa at e r soi ufni e et hyle n f ca it y unsaturated monomer. usea herein is not part. f
cularlymi fed so ionh3 as it can he used   n theff pr oduction o If a wathir -absorb:Dm t resin, and c
thereof include acmyi.ic acid, nIetl..nacry. aciff, 2- a orylamide-2-me th ylpr opa.nesul t oni c acid and
alkali metal      ts thereof., 2 kmetine.cryi Nmf des2smeth ylpr opane sul fon c acid anaaLkafimeta 1sai
tsemcee:ftnon o n 1 Clwafs e re s 0.1 1) 1,1') 1. e e thyl e ni ca 11 yunsaturated.monomerSa n
Clamino grouiffecentafnnf water -soj flbi e ferny: e n i cal y unsatprated 



monomers ana qua tenni zed. product s t nehect, and the like. . kmeaffiffite s , a .1.bi terci urn S I
,sac)," urn 531011r S. 0 0 a 91 Irr) gait- isusuall f.7 uSed as if 1;E: a k a I ti Salt. Ina dd ff. exa info e S
of the nonionic water-soluble ethvlenfcaJly unsaturated. monome face- arm; riPc't h (-Icy 'inlet N Nme t
viaCrylamf dEff ,--hydr XVE. thy]acey.1 -see, 2 -- hh fkfl;methecnyN smcihylef exancIpl.esfit elude die
mylaminoethyl rr,CI achy I sit/.1. 31-)- r 10P III0py3 me tbdcr V 1 a ti:d  0024[        Examples of prof
erred water-soluble etnnylenically unsaturated monomers [ nclude acry o acid and. alkali metaM t s the
reof, met Ira crylicacri anci alkali met. a 1. saa t [21-Examples of preterrewaeeresciutee unsaturated.
monomers inc nCiS acry lc acid and a_ kali metal salts rrept and 10CC t hacryi IC a.c id. and. a
21)1111 metal. salts I Ile eS1 11.(7.e. mneypi:Or:OM:LC.7d.pr an oe a. Carer caIDS orbent 



Fl 00261 solur in.rnewar C) )C. CE; C) elainy I en aseu d.S an aqueoun so; 11 T" i on wat er sol fine
CC erhy:enicaj y 110 S atura CCCl imarxxne i.e.. an aqueous on .11( usual.ly cref erab y SCCll.a rat
cy MdiSS or more and. arated cc)n centra rd. on or less. [ 00271 [oh e etenv [[r[iWT- -C arRCI  iich the
acid group is neutralized by. addn of. ab alkali 'yc..froxide.As id, a I.ca--netnoupn,11Mr f.1) 0 r c;9
Usuallyy'z'ed, S odium or pofassium is preferably used, and sodium is particubarly prbfgarably
used.The neutralization degree acfm eved bv add"of. 1-Hae aliCedi yneta . cornpound, is pre fj,      Ma
the range o to 101) moii of the acil. group of the water -soiarafe efhylenicadly unsaturated monomer
netore neunnaMizatHon, from the viewpoint of increfasilig the wafbr-absorption rate with enhancing
tne osmotic pressure of the obtained wa:en-abaorbeni resin abd not. causing a. problem. 



safee - excess alka12, metal cobpound. [00281          'he polymerizabie component used in. the
polymenbation I) tep mLy be composed. on Examples o II .CC. intaavn -cnosslinking agent used
didingyethylene digiyeffif          -idyl ether., diglyciffol polygivcidyi ether, ethylenb g J...y(so dig,rnor,
belyerICCOCC lyroy propyleneefher, bbly-; ycHdial ether., glycerol dift,,hoUfb Etfhet, and
polyglycmfmh  etnmrd poivethylenm gitycor digiyclayi ciisntycidyl. et:My:7r, 7tyce00i ddg7ycidy
prefer:ably used s .10.0 e a wa t e :rs C) FOCI. nt resin haying: ?Ea:natantofwater
-solublesubstance,whichsnowshigh ,,later-absorpliofCdpaci 7101I)1 derloadandex0101 en t w a t edm
a bm 17rate,jai: .Li ke.iv to be oPM a :1 n ad . jnitorna -cross n k n a.gm nt. cam). be used in ciobbi Cl
a t ipti of" two 0 r 111Car e 



00291 tmpage 01 thpn t A rho I -cross I  nki n7 agent is not sh.coticil t. I on aci(..,q.effittined sinc.e it di
f the sCD 171 trip. re f erabl y set to 0 . 000001 to. 001. 0.01. and. nbire tit.37 f e r alt.) yto.00nni to
0.01 mol, re add ve. t o f :rthm::: ydewpo ntedu c :1 n7: the wat em s o utd. e .r.mtbEct rhtfc:,. by:
waiter -absorption capapoty in tne intenoeo. wgfarmahsormemt: rms n 'The inter na 1-or ass] rum 1 nu
):Ai at, t May be adde ..ULLUN0 I..1.1 e1.1. ]".1rileal...1.y 1)1')sabmiln11.to7d 'monomer , or may Pm
1)01 th7 d to the tvAt at 1 pnysrem separately from thP water-so]. '  c on t a1 n CC a wa l.i e -so ub la
ethyl erica2 2 V tin --: a.iU. CC a t e d 0CC ri tne r ibitiarnor a. warner-soluble amo -type radical.
polymerimation. used. Ex.amples of the usable water-soluble 0.zo-t ype radical polymetairnation
(amo-raet, hy eft, `Tr ) a zortaamicie, 



- a zs[ 2- ( N br,Dy am", dirrno ) p r op a nh ydrootal o 2 , 2 'Z b[ 2- N--c,taltarophertyl. antidinol 1.111 Ii
led ydrochl or ide , 2, 2 'zobis[ 2 N - ( 4 - yd.roxyphenyi ) ant" dino tOpal, l'bpirool-H"or I. de2 , 2 ' -a zs
2- (I<j -benz ylarnidi no prapattei cti h1-'1 o ride1,21'cz!..-.7]amidirl())1DITE01Enel r.1 "nynir :Dern: I or
ide ,2,2`-azetb("2-amidinoprop0no) dihyd, chloride, z ob nf, 2H2 - 2 - CI y.Iroxye III h yC ) tazi dino
propane] dznyorbz 2, 2 ` -a 21 OUC 1sf 2- (t h -2--imida7oHn -2 -yl)propane propaned 1., 22100.111 -
2 - y ) d 114dra-yen:1 r 1; de, cboyorochlorlae,  2, 2 -- a. zobi21 ( 2 -- [aydr ox ye t. bp S) - 2 - i.m i ci a
z oy ..1. [ PlC op an ez 



sin-2 - ][7 propane.] 2 , 2 - a. z ob Ii. 15 2 -me th y - N -11 , 11. -hi s ( h. VP. IC oxym.et ) -2 -Itydrox
Tel( h. y.1.1 pr ON .1. o 11. a. 11.1 tie] , 2, 2 -a robS s [:2 -met h. y .1.. -N-[IL, I. -Lai s h.ydroxym.et yl )
etlay ] props on amide] , 2 , 2 ' -a z ob s[ 2-methyl -N- (2-la y toxyethyl )rori o anti de , 2 , ' -a zs ( 2 -rte.
t hayapro(Dicnamitie )IDIra 1: (10, 2 , 2 ' -a a oh .1 of 2 - ( ydroxyfil et hy I ) OC ors a heti ta rd. 1DII, 2
, 2 ' --a ob 1 s[ 2 (:i. mi d a zo:PrOpanejont. S ID itate, 2,N- - a yip[thy -21 -meth y 'Tripp] cpaarmi. dine
1Ctr.i" 2 , 2 ' -a clb s[ 2 --methyl -N- (2- la yd. rCi Vyetlavi) cda 011). a mi de t 'Jae.:i. 12e, ,2 ,- a z OD2
- a. DI IL 11 I. no F]] r cn])c]]]:(:]]:]     ) - 2 -ileitis zo in--2 - y]..] hlori de 2, 2 ' -a 2] b ([31;(2-c ar box yet
h-2 -mot y p DCO 5D lOna d  n  11:1 ranydra TineSpar cular y prete :oat obta J.M.E;Water-SO:, lab ea
z,t V pet. a Cli nVIII ED r z a. S.D..  



"-iitirritOr can me useo in combination ot two or more kinds. (.) C) 3 31 containing a waaermsolabieVlib
0 i I y unb aMurat 1.1 CI. monomer is not particularly 1-imited so .1 ang 3 it. is a. Ireth.cid capable C) f
P01 yrne r z in g a wa tsoi ub IF et by leni cal I v unsat monomer as ddi0us solution, and can. be
selbacted aram the class' cpoi ymeri z at ionmethodasanaqueous polymtzi am t. on metbd, ab
emulbion polymerization method, abd a. reversedmptase subpension 9 0 ..I.. YInerization. melmod. [
00 34j           In tine case of the arlumous polymerization wethad, a reaction yesseIs charged. w.lan an
aqueous solution oa a Wd e r-S0 idib 1 Pcatty en ica I yan sa au ra tedmonomer,a C) pt iora yer n a
--arc-a-3s _inking agent, arwi polyment zta t ion can be progressea ay heatmng wl-ape
srlayingrequIrea. in flethyma.oacnereverseoephasesuspens di_ least one (it thbse among a
suraaczona. ana a. polymeric protect ye co 1o.[-an'entl ntoi r{a water -col emhy pod vmeriaalandopte
anal ly  C 0351 



pmlymergationmethodprb ter red                                                                 suspehwiion b(p_yfferization
methbd ,binee precise controi po ymerlydflor., reaction is possib e, and the part di e C) .1 ze. of the
resut t ng water wabsorbenm resin cam Ora controlled in. a. wide range. Hereinatter, the cgs@ ot
carrying bgh 5 lie polymerim:adion step                      .....C) C) euspene]on pmiymerizamion metnbd le
described. in more detail. [00361 die hydrocambon so. 7)1.)g5o1 .5 e1:),ym rme:).SC) t 12 a rt-al-
yted, sucn dS u-nexane, rz ieptb.ne amdliqrbim;lrpidrocaddion Scyclopent a n eymeth. cyclopent.ane,
CyC (-)t-ief>( ane an Ca Ine thy"c I. 0 hexane; a r 0. CC! a 1-bydr n a r 0 S d as benzene, tolubne and
xylene; and tnb like. Ammnq thebe, d,the comhinat in of two or mbre kinds. preterably sem to nO fo
h00 marts My mass and. more preferably  Exantha es ot the surfactant usanie in tne reversed-phase
suspension po ymetm oar .1 on ISLE- 1dec11 n elude ri Onior far I- ant C:` such as sorbitan. frattry
amid. esters, polyglycery. ratty amid e:ate, sun( o se ral 



and. polyoxyerhylene alkyaphenylethers; s 1.11 rrarntS SU('n as fat y ted. 3.3.ci. K yz erre s ul I o U.S.
t533, alkyl methyl laorates, polyoxyerhylene atkyLphmnyi othor sulfates andII nemeetner sultanates;
and. the like.Among. these,nonionic. surfactant., itY..PuMattrmarly, a sorlairan fatty acid. ester, a
poi5Ctry said. safer or suclose fatty racntI esrer is preteranly used. [ 001391 x a mp _Les ot tne no"
Tr:Ear c p tag-Astir tveoar- 03115 maiy ten oxide,maleic anhydride-modified polyethylene,e C a n
tepor las -mount tutemt ponynur art]. erns ,anhydmide-modtfed OC/10] in th8 revArsed-phase
suspension po. ymer I eat i on method, an be used in combiaarich.  ymerc pro nb ctive coLloLd 



[ s pre herah: wa ten-s0e P sey, Pn (-..-p3 S i y u ns a t ur a t.ed mon OUi.El rt rbm viewpoint of
stability of a reversed-phase suspensiofl go ymerl Zatsystem. [4 C)ge o twa thbr -soluble a z o - tyype
IT CC). p o 1. y m e 2:t [ on 1 e 1.. 11.1 a. 11 0.11 S pret grab y s e t:. CT 0 0 . 0 0 0 0 5 t o 0 . 0 0 1
mol and rrto r e r e rablyt. to 5.5551 to 0.0008relat ive 1. 0 1.. MO 1.. Oh the V; cll. ter. - su1 s) fm
ethyl. e 5 CT. a1ly UnsahUhahedmono [he .r S ince t, h pp] y ff e*r 2) C). t ion reabgon time can he
shbrtened Chile prevent ng subcan po 1 ymert eat on re a s t J on_ 'he reacOn tee r a tru re at intb me
Cht 11)1/111e 11- 11 shetei (hi reactiO rl IT S 1.11111 Ci 1.1referaV set to 20 t o 11 E1 [11 and (IT)
C) r e pr.et e r shiny set to 4 0 to 90C sinpa the rte.action can toga Smoot. [ 1 y
pe-y-tcyrrnedJ.remcygill"..);e a cbc.y me rizat C) con oml c ae f fd s [ ency can be improved. owinge
shorter. IT" CT: e r s eta- ps e suspension.  farther adming the polymedifable component stepwise at
once cm 



urry orotbmined by prbgrebs of fhb p lyme fcthb - nembe r a nur e of he c iu fry is hdgn.t ne n i me of
stepwise addition of the polymerifabie component, it is preferred that ry is once cooled t-r) rnom
temperetufb, and then the ymp yr.;,..c)mpos snarled .morn.. brAlr113 MO e r n1 t _a t ace ID oiymer
zation IS pre irEl r a rr, lyset to two s Cl 5 CI e Se ni_iber of times of turthbs anirThtMpnthb
polymerifdicie component is once) or throe snagec (nne numocr of timms of trurthbr addition. of the
polymerb7ab resin. r 00/1 4 Next, the reaction system in which fhb polymerjzatinn therbby memovind
water from the reaction. system (dehydration ", e )H1C'xamplsa rYfrptr CIn rrt for r ern()water from
nnb.tl on system Inciu.ae (am a mbnhod on e II. III, rm add y nbalbing is dispersed in a.N and
removdng water by (r.,,eLhodci , 



c'L  dermnlation amd drying Ehe react.. onsystem confaininq the SC'EDat ed Wat-P rL")SOITILDer, t
Y-PcZ n prec utudpr under rechicEed separatinq a. water-absorbent hes:Pin precubsor us:Pm,' a. fd
ter and drying the reaction system containing the separated wmfer mahsornent respn precursor under
reduced. pressure, while he ciri flq. lo ron.dr..,R2 water, dnd f.be AAT(-)ng II. nc,s(- met hhmis the
method of (a) is suit:oddly used. as Plie operaLi on is easy whee t he reamf ) on sysf om, c.ont aims
a.n organic solvent. su.ch as a. hydrocarbon solvent . [ no4 y t he dehydrat can st ep, TIC> t.He re:dn.
t:s yst cur:, a water -doluble .ratiMstml poLyifie1i7cfldded, 2,ari)1 ?fa both. preferably added to the
reactPdn dvstem ;:'S an aqueous raddcano subs t a n ce s dteraided a.ccording t o t he residual water
rate, of tho react (-)n ar eke FI 7,thecad! ea I. r.o.L yrn(Th ri7hti n more, Tire e r ab 1 p       or rnore,
arad more rtratiferatial.e tor lucre.ot.her thatid, the hedacing substmtsce is added to the react on
system at any  



de nydratian Stage (secs) nd de n y d in a ion stage) whan t ne r e s di) a a te de easesom that at the
fd r s t dein yer a t en stage            o mo ria , preferably by by :r more, a rnii.  120112 0Ore.HOWeVe ,
0 1') a;a COndhydr at i on stage a. s pre]: er ably se t. in the stage in whic water r ema inst he reac
ana tea, tern . 00/1 6]           He 0 eS n the rec.:. dutil weter rate of t. h e 1C CC).) et :he n system
refers ree per:11e lat. age Of the 111a0 I. al a tr.1.11 hems.Jeri ta-ec" e 1,ta ter so inidsic. ethy. enic
Igo/ unsaturat hi mon ()Tile r Sedthe poi 'pile r a tar 0 la   he f1. a Ifl. g f a r mu. I a)" Mass of Via teat R
ernsng in Pe )) 111111. ion System." ine err S the to Ladss or water prese nt1211 2) react on system
at the cal cu 1 aloi on of t he resi delaw a t cni )::at.a, 2111CC. 15 CI3CCCII1It2EO. by s Lir) trac Fel 



at the cat fig a t 1.. onthe resi ant aa. water re f r om t he a1I51111-11.--  ap p .                          t ia t or
an d. leaDie, the add 11.El m(1i) nt. of I... he El C) us sof utions [mu CCCI  lachtyitietiZatiotrmthe:
aqueous ['imp tg on o sul tance EI.C1.cied thr eactaon syst eFil 1. 11t h e debT.: at. ion. s timed
In the dehydration step, when the water-soluble radical. polymerization initiator and the reducing
sdhstanca are added ;in this order at thg-= abova-dehnhibed stem:hi-cm a part ot: the re:Sid:Lid" mon
Offiers (-are preSent T1, 0 e e r t fie Wafer -Anso IC]) enr resin :sr- en-H nsor prod U. C e 1111
rnenean 773 r is polymerized by the water-soluble radical. pcdymerizatior initiator, and also, a. part Of
the residual monomers is COCIVErla -7 0 another compound. (derivative UT S lja tan)) seducing
suputance. rEiisicatiar monomers is si..greduced :is obtThe resiC) ual monomers generated herein are
stable substsncem, and an et fect to thebiotin,/ such as a human body, bar litide an effect to the skin,
is less as compared to the residual monbmers. 004 91 When the, addidhmin order of the water-soluble
radlcal 



6I) 1 1) 1)) a r dine; pol.yrner 7 at Lonn ;e,Lc the  reaccien ayerem, amonb: rhe reeucing substance
adoed eariier, waffereamlublrhiriirsal polymer) zatinnni let I1 IVrdded later (radical generation).
Therefore, the polymerization of  he residual ITV) m-Yrile r 9 i 111 rne reaction sysrem is less likely ro
nasulting watergabsorbent resin is lessikply to 0 0 1) 0 In.addition,when.the,water-solubleradical ynera
tel. on 11 ..UJSICOS;,,,d,cieci atter 11.e yvos,-.3aiwaiter. tratte et:is belca Odr, the
polyne(gatddTLion0. C) remidual monomers is Lsscz Hike ;se (2 ernestIII. t e 3 0 tre (-tent ty(I, 11-3iIle
<-0 0 t (en,Offaie=  esIduai monortvers tian the intended. water-absorbent nesin. s added after the.
esidual water 51) CC raiis re) en Hithan 0 as codpared (t  he first dehyd abdon srege, tne cicavage
reaction (ract)cad the wader-sr-dub:Le rddical potyfferieetion :Lai- or a "iiid"))0 105.t (-In asICC)by
trromotecif arLet 



(Pam orifil  redurH1.-c 3z Ci. cici t)ea cdm [s iymbi Pm ,t     nebes 35.127 tm) rabidly gna smeorhay
progress tine reabdm of:. L each addl. t with the residual. monomers, and 1, here I Ore?. , heating i 5
regair-ed. In t hi s regard, t he beer', ng t.emperealelLn?: rhb r e e Ctg cm eystomd.P 1.-F.P-ir arl S
taps 03 dal y prefer ably set to 40I.' al ncl more, p (igai gy gof, hotaa               n egg': r i ony the
reaction time necessary ag f er the addl. (712 ES cla addi -i (7AT) 1 0 in 1Y3 bLour s or so. Wizen the
reaction syst Fri redo Ci 33 t. he second die hydrat i on t a ge 3.112331CCt he 0 e(- e sttr y r oa at on
Cl.me a f tor the a cid tion of water-s cillefoapclcibbtri on inifrt. he r cidu EH g inabiar tar-a, 112117CC)
a cider; (-piecitab, rampirtei. [ 0052i Examples of the water-soluble radical polymerization pS r3fl I Tar(
dsodiC um. porsu 1 fa te; peroxj CIPS SliflD an LIE 1). ny ebnyl [Ketone peroxide, me amyl .ft[artmiy./1
ficarone peroxide, [di C. 12)1) t yge r o xi. de ,171,1c riffge roxi de , t -hint) 71. per ex)" 



blice foxy sobutylate,nutylberoxy pz dcompounds , ,-   chwyeth. V. CYCCICCCLide} 2, 2 ' - a. z obi. s[i
2 -me t4 hyl-N- (2 -1-by(d.r oxye hyl sgr op on:amideC nd 4, 4 ' - a. z (D1).1 ( -cyanov a.1 e r c a c )i.d ;
a nci line AnKpIng these, potassi umoci 1 -azobl J.( 2- - phony arfej cite) 0 p r op a nd yd 0 cat lori:Ps
preferably used. since rue,/ are eas-J y available indusimialiy and have stable. cullC.high sate [0052 El
W asLAD le radi (ma 1. lisp I wan"-ori init a tm El. y I e. used in (pimiain.adion sr lab ur mere kinds .
"line CLCE)i.)C C cd("libe water -- oil( Cats r a dtic a fdistivrtie riza0 pr .1.14 it :later ad de cl t tIC
ereaCri <1; yem ispre ire rly set to 0.01 



00 .IninDIICI.ti-jeilat al 1(stadia ncrtt hweibite r -424 El nyien oUnSae CIT 1110tri (= IC.sed in rnp I.
yllie 111 1. C El. 111 0 n step. VECEIC CI.iEEl add1 1- 1 rat El.mCCCtc:in (1', than O. IlY1 17:n..11;
11Cni n1111(...n.:EnEn,rebid:L..1pr misnomers is pas -ie J es s J keit/ to be lel CLII. CC:?.edmT C con
t II: east, when brh fel C11 '),).CC water -aosorrsent resin eo be obealned maw/ be Impamrec.
111)1CC)]                                                                         mong the s e snit:T.)1:0n s acid or Or sal. t
thereat, or hy dr gen suit e o.r a salt there r 1. 5 prefe 1: a kal s inca. they ad e easily va;laibl     du s try
50CC haveg safaty, and their ha nd I g s easy. 1 00561           The heduc]hq eulastebbseLfla3/ nca
USed. in. coboination Or twO Or nhylte 0 The affloulat cytt: edge0 1119st a.n C) C). added t ..4. l"-'
reaction syst em is pre f e ry 55 1) tO 0.0001 ttp 0.002 M01(% of t he t ota 1 hidLy unc;a1
ilrai,aa.manomer used nTDO.J..ythez.100 el.epvi CI. ethe ad cl t Cif, m u ts 



Ides .11 ha n 0.0001 mo, a stu f crreclunind resi laolacttnerS IS poSSID1 essliy t lie obtained.n.
contrast, 50CC) the add ition CLOC)ijfltl excecbds 0,002 Eno 1ws o ria 1..1 on ;..nadd nati.  h pr enu
sor hod: posh-cross] inking t r a a t. rr: en t lads increased [ski rid ciertitittry of a suistace sU bstance is
decreased, anp waher-absorptt i capacity unddr load is ineredsed. [ 00591              ne
postaprossdPuydng treahmeni can de usuallity carrleo out;a suitandP [.;diage in the dehydratdon step.
is usual:tpkanlo to oarry out tho baslurnpssiinkang t )1 (C)) ir nra rt. a tit er a. fed COI ();a ubst an (-a
Cid e (1.h de h ydrat p dud the J. er actio rt Li-Jet-ear is progressed. [ 0060 the bps -orosslin kir:J.(4
'tired itrent ,post -,taithirs litte()IC [Deur:[-..)re(st..)rsciyi.                C) oss-i.k chiagei,';
post-crosslinkUng agtk Cl th.at can. ne reached wii Cl. a carboxyl C))) oup GI )t) CC Water -adsorbent
resin precursor, ana examples 



h eInc.:tide compounds ha V .) bur rIr more ie[ou'p [Jo Troupu -pint durriOrS or po,yots such as ytenp
qtyco.(61.: 0(66 qtyppl, propylene gUyool, polvb6r.oly/1 one glycol ,, 41-7istla7)c1diotraltrethyl
yettwien6e. glycol, sic iiioxyprofiryttene g. notycpycerin; oiaspyciciy1 ehher compounds sup.h as
ethylene ' V d y e r r, p 0 y cj V c LA prapylene glycol digiycidys ether, polyplopyiene glycol  El ther,
glycerol diglycidyl ether and polyglyceroi  n, epilirramnh.ydr iii. and as-methyl ep ishlo rah odrr I.
h.examethyiene dMisocyabmt e.        Among these, a diglycidy- ether compound is preferable since a
water-absorbent resin showing. high. wat.emsebsorption cacdciLy under er amount. Or watt:sr-so able
sanstance to be obtq triedPartarly, ethylene g ycoi dl gl ycidyi ether, propylene gl ycol. digiycidyi ether,
gl yceroT CT ther or polyethylene gl -n1 Wgi'm dyl ether. im p re it e re Cl) since water sc.:tab...., 1 typ
ni qh and handiinm pi opei iep as a tine.Among te.thyieneye- 



1. ql ycidy 1 etherpropylenediglycidyl ether. are 'mire co tinq waMer-absorbene. re s r kart fli.eS.
C)) ost crOSslinweing agent. can ce useu .11 C) combilnaLl on at two or more kinds. 0063 The nbage
of. the ons demossiiskigg dgend kdb be ariqcb tytb..3 11 )yp,c;;:r.CII.C]agent , hut Is usaa s.et to 0
.00005 t.oen :dcalarly preter tab y ser.  to 0.0001. tip 0.002 mold rel.at ve to I moi. efi the water-soluble
de cis:J. yore r1 110 t e r - 011)s o rnit resinis ..es2.<7 coancrease, thusbe c orne SC. itticuit toreCIO
ce the wait er-s oThi hie s oh stance iC) the water- ale o r la 0 n resin arid ir 0crease water-absorption
c a pa citty 1").11r Eha (jet theWater-a ht."; ChitH'II C`C) rtr 



cross.]ngillS rkedly1:o0,'resses,th" water relents:ph capaerry of the water-absornent resin may
decrease. I 0064d 'he reaction  -Yr remains "n the reaction system whon. a postecrossidinking agenI1.
is added, qnd h 67 S !SO scro s I n Ka nr.4 agent. Is ariPeu to line -stem as an aqueous solution. T Cl
amount or. water the ries tec ss n nq agents added as an aqueous S. queous so til-1 pc..er o s
sna,c4e2 n1 IC'tied depending on tho factors such as tho type of the  more pre -.1Mraffdt/ set. to 10 t.o
100. T)3r1. s by mass, and pacc pima r ly plazferalfiy ser to 10 t0 50 r")aff-Ety prbas, relfmtife .to 100
parts y prmbielsiratmed up-dammed. e2.. ;ft C. ffEf: if 0 Iriza, 1stetr .en tne amount COL wallet:S 



leafsb parrs by mass, the fin)reaclabfn 1.3 less Pep ITC) gross 111 tile water -an SC) rbent respred 3
rts or, and nu s t Sectsines al t fic c.I. C.:irlOreaSe water ma bt on babasib,/ 1.11) C:.)or water.
exceeds 300 part sy ma.s setOSSnki n.g reaction is excessively promote, and chub water-ret.ention
capacity. of the water-absorbent re s n may greatly decrease_ The. am Call ld t 0 T.13 rif E.:a Co----
I11 eanST in a 7.0am 0 if 1-] and. wa r er suppm i ed. to tkPt en sysgegi as necessary Lot after
complet ion of the reata ion by a. reducing. subsrabeb in thp e vd tion sizEzper comp ietiOn 0 f post
-crom.:;slinkind larlrfebbrhon .s sivent reversedspnase suspension polymerization merhba is applied
in. the poiyme r IC.zation step, a powdery water-ansorpent resin. Is  usubily, an. aggrebsated
water-absorbent resin [ [i obtained, and. atb[broy.ddra..toti..y pu [ 0 0 fill] Sirace a water-soinbde
radical. oh: .7 V 5r t abnr and a. 11 e. du miner subsI:star:3i:e added in a 3.[Deci fie order at a 



pa.nust acie -in the denudrdriOn. "; e[..pthe p[alyrriE[r[ 7 Cl I) trt, Cn: de: r H[[[[cdHtdu a I [non orne s
S. werogressed. Thor0 Hds. ,the conts t o 12 1- he. -se s, dudrn fl tnetr FSthe wate rhabSOr be 0:rt.
[73 s tH. CdD tna(Cri.e .[[[H,Horodpesion mochod the orS.Serd inve r I on Can usua .7 be a. trace
aahnidid of . GO porn or 'lade, 90 ppm flrceHM-H, or [HH. 0 if Ifff 0 fess, 1 Crib l; T e iyater-abied[rbbnr
resin obtainable by ihivia orodutd ;on thO.3 cst the present ri etS 0 c rH. be used irr various. fai.e.l.ds
hvbhrard ctde rials s,p ch. at3s php[dab ba diapers and .13 311 noir]: a r.7 a
md,idiatssurdasWdLSr-retdining M.H.HersaiSandsOii conditioners, ano indust :0.1 ,31 materiais sucn
as water honcskindri and. dew-catchers.3) '1 HI[se the no n t ED 11 '1'.: of 3(11:11 1. dual 111(1) ID
Off ED rb  poldde-y water -abs 0 Ktpent. resin obtainatti.e by the invelnicic,./n.'..1.1:',Ilenciecause 



11 5. rtygionle preferab. .y a.dflustea 0 20n to 600 pm, more preferably a74ustea to 250 to 500
RIT:PaDrhieUlarferab. Yted to 309 to 400 pm.In the case 0 15 thb ferverned-pha.se suspensdbm
mEthcdr t,.hs ntass average. particle size. can be adjusies a prbfer1d. rbbge by the enntrb; of
coiymelfbration conditions, trle conditi  '-dng of: r. and th.e. like. 00691 f1r: wsiersabforbent rbsib
obtansbie by the product1 on seconds or withi 110  0 seoonds, by 3,et:ili1)14 th.e mabs av'erel.g ot
fb-we't can be suppresebt.alltusflu.Litty J U rine anti bico(til &leit tne rises average part ic e elee of the
water-absorber-presence (il. smaid es becoms.o greatbry abd thus ha nclij n properti.es fj. the
r-arbsorbce.t, f a S S Tha V 105  d ..C) .3" 7. e d due to du s t:. .5. etn4 the like,. Also, when 1.15.3cA5
as 5 bAg,i,enic material., gel. blocking is I. kbiy to be c 51,1:35d at. tine tilivrie (D 3) sr 6 ID 5 Chi h 0 n
possibi to/ <  in trise aMOCA-211 Di' re gweg. In monarasfy wnen the mass average 



and blood. cannot be rapidly absorbed, and thus lheiL leafage from the material moy happen. 0070]
The abborptratesa ra g a e r g accorde nq to the method described in           The wat erdansorbent
resin having this mass aiisara.ge uartemae side dd. n):CICCCIryi 1)0 Te, range.111Kely tti achieve
:31,-;:i(scii.. talcs a calwaciety of sal me solution under a load of 4.14 kfla of 20 mi/q or more. Thb
IaCCqaIC the numbriaaufai of the absorption coriotaj tew of sail rieCCCtiiii(uf urdler 9 I ;:_g-3 of A lA k
Pay tfma Si:ma if sr   hie am/mint ofCC e- Wet Of U r' CCe nth ig 1e0C even when C prco,ssfj.iff.:i..,
api"alied to saline solution anO fhb absorption cabapicid: saline solution under a.oa.d of 4.14. kTa CC
a.be ft C asur.ea accordin.q t.o t.nb corrbsbondinq method described i n 122am0les set forth below.
.U.SS Or tne water -absorpfion rate of  Sani inectiutic)n,the water-re:rt. E? t 1. 00 capa,sat r
ies generally C chieved wrrPn the hidsS 00701:age: partrcle Sive Of the water-absorbent resin
obtained by the well-known production. nreth.od. of pc)iymeri..ting a polymerizable component
containing a 



arbilrstreci Ire the r a r) pe. as cite S Ce Ci a b CiVe part:Louwher)    frost -or oss lir) king t/ reath
1:=CyrC, EiCrOr ding; to the p iprinctinr, meth. ci col the prorarritt ntrent Err), finfr (forarert ..]..(//)
civC1<all DEP: .r.-://:),(11.J.://:,e,,d. yfor- rporkr ,rkylprarirr) the),IIDtICcapacity (water -i.Dsoriying
properties). IC,1111. 1.11,110.):13 i C.. 1.1 kiJi g /Jerk:: I. 110/ 0 1- H '11 1"fl- f 010- e, arid TPlus titre
wattarrrocar...uffie strostahco usedrr, a rryc/Tr en I (") 11)))))) ./ e r"n0 rr" fend "r")" ries "  of poor
-cross" inking 0.rear.ment is SEr to the range as described by Mosoleos 1, II EEC) C: C) rd.e oce
withhe aaw.nt sp.:heU. pacrocressainkiag agenr.The 7-0-=e Pi- a waier-scluble ap:Psrance is rhe
-Talon m.easurbd, nv 7:12 method, decersced :n 0074: 



AR the hyg ers H c mate .oak spsing the wateroalpihorberd: ras s in (sofa road Or toe met nod the
present. invents on, One fC) rmed hy intim:posing an absorbent raaterial containing the water
aabsorbenr resin herween a Pic apermeadie sheet. and a -impermeable sheet n referable 7r'
examoTe, a nonwoven tanric or Cl oemoos sneer., made of oetyethylene keeflny
oclypropyienepfliyPr-;Ter rpin or POI yamicte resin. Tne lignidoimpermeabremay be, for exarnple, a.
film made of a s yn the t1.0' re s00 a. composite ma ter la po ye t h 7 e Ci e health hebypsboyiene
resin ana poly,.  a complex will a hydrophilic fiber. Examples of trM a complex C) referably 1 Thaiu jp
thoopC) C) a TjIC strbtume :ma 'wthjialli a. wax, Ler -aboorneh menVat blended, a s andyr can
structurecia a war_ e Isabsoroent resin is retained between layered hydrophilic fiberb, or a
packaraOmml; hydrophili quid permed-till 



n ic ci r oon. ii i. of:rr useciThe complex las pdp1111 c) 50L such as a cotton-Like pulp obtained from
wood, a mechanical P 131 p , a chemical pulp and a semi c hem', C) C)..). pulp; arflfl (alai cell uloSe
fibers such as rayon [Trill acetate; and the like. The hydrophilic f r ii S f i.bers su(17H po.. ..yamalcie
resin f EXAMPLES           Thp orCC S Ent nmentl on will He specifically described below by way of
examples and comparative examples, but thie 00.181 Example I <P 0 i ymer 2-CD Step>  a
thermometer. and. a. nitrogen gas inlet tube 00 cnamgeg. witla ) Cobporati on andel: the trm.ide name
of "2-370") was added. AS ter ffne sucrose tatty [Apia estex was gissoivama by beaming while being
dispersed, the. mixture was cooled to 558kl. [00791 Separately gam the above, a 000 in S Erlenmeyer
t charged lAri C 3 molSC). 80.5l 'C)1 335 C,)C) gaol 80- i (En             ic acid. Thereto 0115. d d CI110
S e 147. I, . T7 moll) oC' a 20.9% by mabs agubous soluMdon of sodium h.ydr.oxide whiie C) xternaii y
cooling ask, tr) netacr8 I ) e ID (:) ryl Ti).';) L)(0.90C)20
s1)11Cobisb2samld1nopr0pang)Mihydrock)flrido 



0.0102 q (0.(.300059 MO ) Of ethyle tgae r a .c.) an. irirfarnal.stmcgaslinking ag.ergc. weraa added., to
[prepare an [ 0080] oh S. TIC)))rl, arm!was added dr opwl.se I 6 .)MC) .11 C) a 26.9c by mass agu e
00 3 S 0:'Ti,III- ton o soditms hydroxide whi extern iy cooling ttle: lid 0.0();(0.00028001 )0 f  an
internal-crosslinking agent were added, to prepare an aqueous nknnemer sotution for tri,e
second-stage polymerization. Thisaqueous monomer solutionfor the second-stage polymerdizaelon
was cooled. using an ice-water Oath. [ 0 0 81l)           The total. amount. cf. the acmagaus monower
solution for the Liradipstage 571)1. was ad(thad to the five -necke.d cyl-indtecal roundabottom flask
while stirring apd then Wisperseg. The ifusehde of t.J.a flas1 was sufficiently replaced. witin
nitI.ICoCiccn c.:)II) d 5I 171 e 11 heated, anci t he ear n i.. amp (?. rature nJas Kept. at i0cd: to catty
OUT. po tenperateire, the total amount ofaqueous monomer aorution polymerized slurenz liquEd. The
.inside of the flask was again seT.Ificiently replaced. with nitrogen. apd then heated, and the 1. 0084
title f inna -necked c-a-Irina[r)rnS WH-1S 11,-=<-11i  



rsyd r at i on stage, and the resi au a 1 water rare was 62S). Herein, an aqueous soiurion obrainea by
dia sol. ialiog 0.3092 q (0 0011 ma]..) of potassium per-=.-al laCe n 114. 0 Ci cni. water tiia S("Riled,
C. 1" d Like redo Sion 13y3Le 1M was H e C t80c(2.. im-a- nO smi mites .lona ter-aware, a '7 (4
(4rycH CtH and a -fieplane was ;seri. carmeni, thereby removing 43,7 g '1.1S yLiit-emreriuxlng
nehep-cme (IC wde, ii4ta clehydratiorl stage, and th.e residual water ratra was 495lalietsetn,
aqueoutiiut ion obtsbineri by rill sscbmming 0.2208 ; (0.1)01 Msiq thereby remnyvii,ng 62.3 g of watert
the "3ystem while ref Lux" ng Ci (11.0007 moi ) C.IE a.;32,11,804Hy; sole.yleLl digiycidy ether as a
post -crossiinking agenx was. aoded, and. hsy4,1-4--,4L Was kept at 6(4:3(4 C) YE' 2 hourq,Irth4-cfno
-pr3,4 ditd11,i r were 'KT opo rhave ten.e 53. 474: 1 0 n dried, theedddli obtal.reing(.4 0 h h SPher
CFI)art4:i..c.. .es were agglomerated_ 



The same procedures were carried out. asExamm I e I El xcept. that the amount. of.t. S.5 slum
persaltate adde.d in the fa rst dehydration ntage wag changed. fi.om 0.3092 g to 0.2319 9. (0.0009
mol), to obtain 228.5 q of a water-abserbent r.esin which spherLcal b/rticles were aual orneraeedy
00841 Example 3 exce.pt that. the amouhh of. sodium sudtite 5( (j in the sepond dehydration. at WS. 5
Changed from 0.2208 (4 to 0. 0 .4. (0.00088 mbd), tEl obtain 228.8 g of a water-absorbent resin in.
which spherical partichee weme aggiomerated, [0 8 51 Example 4 sodium except that 0.3092 gtaSSH
0P,M. p.er (h.)) Lame added:in tine t rst. dehydrat lot). straqe was ch.anqed27:71(ni.(31) ot. sodium
which spherical particles were agglomerated. [ 00861 Example. 5          ThEl same procedures we.re
cahried out ab i Example 1 except that. 0.2208 Cl of sodHte added n the second 01 5(7 1. fa te, to obt
a i n 224. R 



qphai partHcle.; wer.erne r a 7 ea-  (0.00027rae 2 , 2 ' -a a.s[ N- (2-c a r box ye t.h y - 2 -Ine th, y
tprap:] o n am d nel t. et rah yd ria te was usedpi a ce of 0.0552 q (0.00020 mo 1.) o f  "CIZOb.lS 2.2 a
mi. ch. rioprothane )didatitir o can lot dea s via t et- -soluble azo-t ype. r a di_ cal. poi. yrneri zat:inator
" -'Pre, e ler lan or r(Mie rirst-sta.ge po ymeri ZaEiON, and.0.60( 0 . 00 02 88[02)o 2 , 2 ' -a 2.;
",.192N-- ( 2 -ea ria ox ye Jay ) -2 -nle its 8( trr op oraej t.rahydras used a pi ai.Ce of 0.0772 p (0
,00!0.28 mai) at 2 , 2 -as ( 2 -amid:2 n r ap ane;di 'raid rochlori cle -CC c) 'tub R. CC. ?type radical poly
(T98 Ta 2. cationatOE aqueous monomer so... u en for the n eno d -cat age poi ym r z t to eht s-H n
2g (2- ar-abso r'ne rat es nC heC 63_1. 09881 



X A Mp e I e  amount of water removed off the system after adding sodium sup rife and be-infi kopt
which spheih cal ha.rti I.es were agglomerated. In tri s C 3.50, IT ErW::.; Chi a wat11161 3.11 L. he
Secon d.ydr ati.on st.age was 3 9111. [ 0089[1 Comparative Examp           The potymerization step
was carried tint ne same ma nno r as in Exhniple . Atter the completion or the second-stage
po]ymehiza"ion in 711611 polymeri.sation step, the tive-neckpi                   foued-hottom flask. was
heated with an pi bath cd. 120C, and. adept-mph- disTilLaiion of water and nemdphane in tone
reactionwas pert ;armed,l(r-(ineiresei nwi 22.5. water ort the system while refluxinej nsneptane (the
Fes's:this:I water rate was 25%). Thereafter, 4.415 g (0.0007 mai) of a eSutia nt ethylene
!-74.1.7coi.cLiavEar wasa ciwie [furthermore, n-heprane was vaporized to hazze rine reaction systeI'(l
dmied, than-he:Ey (Tr lesin in wnich. spherIcai partic es were. agglomerated. [009H Comparative
Example 2  Pc ymerization in the polymerization. step, the five-necked. bindr-dia! round-bottom f bsk
was hbatedft ab oil bath of 



(5,sted 00i" feix0x(Ing npnebtane (the residual eater rate was 4291. Herein, an aqueous sointion
obtained by dissolving. 0 2208 g (0.0011f moi) of sodium sulf in. 10.0 q of water. was adabo, anci. fhe
reactltin wysteTIi wab krect at 80C for. 20 minutes. Subsequently, a7eptropic distillation of water and.
n-lebiab was bertbsimed, thereby rbmvirig. 47.3 g of water off Mhe system wbilo rbfluxing n-heqfane
(tlb nerbattbrp4'- g (0.0007 11.0 1..ot2t: 1 EL ey Cyy, El Ill.Hers C d e Cli,, abd the :be:action system
was kept at Reid' fist. 2 ftwirs reaction system dried, therbby obtaining  cPU.sbribil.illjddt.xt47.1P..).t9 2
(arried out. ab in Comparative Example 2 exbbpt that. the amount of sodium sui rite waP ehaimirdied
from 0.2208 g to.66%4 g (O. 00525 mcb), to obtain 72.8 g of  [ G0921 I.; omparative Exampte 4 as in
Ex:am:pie79.tter I.nbmpeTion of the second-stage polymerization in fne poiymerdzatdon step,
thateve-necked cylindrical roend-bbthtom flask was heated with an oil bath of 



120C, and azeotropic HiStaillaann Of Water and n-heptane in water rate was 62%). Herein, an
aqweous solution obtained by dissolvingOH:019'2g (0.0011mcm1h ofpotassinmpersulfatein 11-2.0 g of
water was added, and tle reaction. system was kept at 805C for 20 minhtes.Hibseqiiettly, adetattmple
distillation of water and n-hbTMane was performed,via rekkrving 96.0 g t water off the system witile
refluydng n-hentatne hMhe residual. water rate wan 25111M. Theweaftr, 4.115 g (0.0007 mold of a
211s aqueous so_hu t :Lon of e e e gdyco.J.                                                           at 805C fbr 2 hours.
Furthermore, nmheptane and water. were vaporized to have the wa'aatHnri system dried, thereby
obtaining 228.3 g of a water-absorbent resin in which. sbnerdca. agglomerated. 1.0093
Comparative-inkate The same proceduxesaawwW==d out. as .12, Comparative  Example 4 except
that the amount. of DC) t. 8 8M rn p'mrc.ul fatf, was (o]1;:4Y, (:,1"/  a c...].ge 0094] 



Comparative: Example 6 T he po yme rcm]. .step was car hied, Dillthief samE] manner as III Inxamp
eIenr mhe eemeieTrien eh Tne sedondemtago c.)o .1...ymmfdf z add n Tyrrim)) vme mizati on shed:),
adi at:TT-Leap ssehutdo C)Oi)al.DCEC 27 dissolv id) g.1043 g ( C) .0041 mai. ) of potassium rmersul.
tate nwa 7(81' was added t. Tne r ead tSystem. Then ,the t] ash, VJS.S heated yid (3) a]fi (-)i I bath] oil
1202c], (and 8].(8,(80t r3o18o ] I 4.ch)vien "-::71:Yr a nWaSpe t, there:13ymov n g 270 .8 (:). of ton:ate
crf thesyst em ythr e 11.1X ing n - h Pp a") e rf heI wat El I) rate VI El a 25')))H.eref in , Vi .4 ( 000 -7
MOo f a 2 (])C) U. 01.:1 s 5 CI ). ot. II. 00 0 e Cl hey lens gleye.....-ho dd. (-)].)(1. ym dy I ether 761.5
added, and -the read Lihdi. system was kp(pt at P:ncic for. 2 h(mrsfdpdth8rmemme, rectame end wat
em vapPri. Z Cl Cl. t o have t III. e real (3MP On syste m dried, t. h e Cl El by ,Ar( ai mph e de pa](88
W e ae a. . 0 1 



(1, CDITIpa r at. .i.1.8xa.rup.1..e  The ic(?.ctii on. system was perfOrnmbily thereby reffKY,Fing 174.2
g wa ter oft this systbmig naaniuxing n-neptame (the ribs') dual water rate was 82%). herein, am
aqueous solution obtaineCi by nti c Rol5Y509[(i g (0.001 MOT) at botamslibr persu I fate In iDny.0  ) of
soddimm out tiItP ri 1 0 . 0 gW dj 0 weraa ad(1ed  at. th.e same time, a.nd The reastlon symtbm wa.s
kept at 80C for 20 minutes.Then, azeotropic ctistiliation of water amid nenept.ame F? :,.S cerfortribnid
thereby removing L06.0 qWHAAL III thb system whiie refimximg nbhbbiddnb (the rewidmal wated was
25(i(1. Therbanitbn, 4.41a q (0.0007 mol) of a. 2% adubous sC) ntn on or ethylene givccdcly[li
etheradded, ainci the reaC) tion system was kept aM 1) 0C IOr 2 nours. ((umthbrmore, q of whdrih
sphbr I cal pat-tie es wbrb agglomerated. [ 0096J 



tri.a .n.n e  i20C, and azeotropic di still I ation of water and n-heptane in fhb reaction systm was
bexformeq, th("reny remcgii.nq /1.8 g         ():f 1,1h0 syt.eul whi re rP ] T,E.4n r, n-hef dt ane ( t 055flhs
fifaft be impar at idtmi 5tra(2e, anb 1.f-2.e r es i.tfu ad we tysr r a. C:. was (02r.f ) Headysibl, an
aqbeCYJS SOlUtiob obtained by. dissolving 0.2208 g. 10.00175 H-101 ) af s odium sulfite in 10.0 g. of
water was adderd, and. Ii 11.0        iblf. system. wbh kb pt: at 805C for 20 mibnatbas.
0u11Ctly5rnnitna, a tambt robld' dibb 7:removingg. of water art: the water rate. was 42'8). Herein, an
aqueous solution. obtbined by t and: ; :nem 5. 3:6,92: tm )dss Tem C)C) C s)1. Ffulb/ieffaierittbi,
a:sag:Arob:de watbr and n-herstbDe was. berfli.06MPdy the.reby r M ovi n.g 62.3 q g andhe reaction
system was kept at: 805C: for 2 hours. reabtion sysdern drded, thereby obtaining 228.3 g
watbsr-absorigent res nwh nh sph.c.ri cai part agglomerate.d. E,Vd_td.d.L.10n.           Wi t h. respect.
to rne wawerbabbor nen t. resins obtained in t CI .0 r e spe cexe.mpieS and. C) C)re ivo examples r et
e n td o n 



lead, content of residual. monomers, wbsorptipn rate ot sa 1), selutson and waer -soluble substance
were measured. by the following. methods. The results are shown in Table s. [ 00981 (Retenbdon
Capacity. of Saline Sob.stionl 500 Ill IC beaker, 500 gf a. 0.9% by mass aqueous salt. solutrippn
()physiologicsaline) was charged, and then. 2.0 q of the. waberettscpbent resin was dispersed while
stirrdno at. 600 IC'mar) . so as noto generate a II unswn isusInp'Ph e p y s clog] s" ear. sai ne was .lett
wider sterrinq torCI minutes thbe the water-absorbent. res.in was sufficientdy swollen, then tne whole
content. ot thb beaker was poured Inbb a cotton tiaq. (cotter -browd1.11. No. 60, width was d.en.ydrgb
C.) C) torrri nute w) T n. a deb yare t.or (m[anu t a ctiured. ny Kokusab Enshinhi Co., Ltd. under tine
produbt number "He122") S e Cl to TITEinie a ge C) TI.torbe ot l6I G, then the mass Wa (g)
dehydribiing) was measured_ -in add.ition, physiological. saline, and the bdabk mass Wb (g) of the.
cottcb nag upon. wetting. '2.) C) S meabuped. iTbny tfl.e retention capacdty  of saline aswas c.al cu.IL
ated ho the fPilowinq formula. 



f 00991 [ Formula 31 [ 01001 KT:II-ter-Absorption Capacity Under Lc.adl Us o a. measuring apparatus
len schematically shpwn in rne measurement was me tien hie nit sal) ng, t[nes, ff.; tyre 0 o mesisfur
FM fent srape if and a. measur.emenh se.cition 4 piadedt. he meat3uremeffist sLage C. Mae burette
section . ltptdu(aes a curefsre .0.hrm.s ofprettc.f[ rubber connected. Ad tnn [Adel(the tiloTh P cdndu[ t
2 has an inuPer ci[ ametdr of vent ea ly aonnsrn Pii in e measo.t erne, n ntagd 3 is pr d I )(-) 1P,7 c;:rn
i de 5:13 .1) 41 localed to t.he 0(Ph-opm fcylinder 40, and a weighu nder 40. The c .. nide t 10 can be
disposed on the measufement stage 3 afai the [nnef 



diameter thpreof is 20 mm, The sieve opening size of the boiyamide mesh 1i 1ID km (200 mesh)Mno
weight 42 has a. diametem. cmass of 11.1 .6 rib As described below,  ie weignt 42 is used. for
applying a load of 4.111 10a to a water-absorbent resin t) spreaci an over the pciyamide mesh 41.
01011        The water. absorp:ien catgdyty under load by this meC) suring appamatus 100 was
measured in a. room a specitic Procedure is as fol!ows. Firs:, the COCKS 12 and 1:3 osed. and 0.9%
by. mass s Lt. sotutien (phys IC. C)ogpsai sa iris) adjupted to 2:1C was chprood Tr= tho uppem
port)on ot tno burette . 9. Nex-, 'he hitpn( portion of tho buret10 was closed bv the rubbem. stopper.
14, C). nd. tho cookhs 12 and. 13 were opened. Then, the hc-Hgr I easurement stage a WK:9
adjUSted so that. the water. level of ..Cl.coming out from the conduit. port rrie Se me?. rct s tta e 3 t :it
0 Ugh the c KSIS CI C t 2 iSe e CC w htheuppe. spa:Mace ot ttlemeatmartimezt stage 3. In
themeasurrsnent sc.itton over tanP Vder 45 was ttitztp 0 r.pm don th CCC rneasurerne t: stage 3 so t a
t 



ritehui,3 ttr rne nt sta.  U! 10221 ef degrease n hN amount. or pnYs i 0 i Ng A Nei I s a aumnint ot ph.
resiF: 5) Wo (m ) I n thc= harP1 I r", 11) was read. 60 minutes atter the beginning of absorption. o.
phvsioal saline from the conduit 2 by one ).).Tatiel. -iicsornent. resin 15. Tha- water mabsorpt. a. on 1
01031 1[ormu.L a 41         in a 500 mi beaker, BOO q of a 0.93 bv mass aqueous salt solution (physic.
sa 1ne) was charged, then 2.0 g Of the water-absorbent resin was added, and the mixturb was stirred
a ihIS (Japan Industrial Standard) staxdaxd sieve with a. sievb opeub of 1C m, rnen filtrated. with a.
filter paper (N))). 3 nxquifratdutoadbn, 203 1ANTf11C), to sepalwate d water-absorbed pa .1.5.1) an
extxaction 'd (phys ..13-3giciai saline) . axe amounr 0 I. bonomer':= di s sot vebn t he CDT a 1 neu exr
raflUi on liquid. was measured ley highepertormance liquid. chroffHt ography.Tnfr  mg Ps I edits
Thereof . The me asured value was con vex ted into r. he s rne con t.ent at Tesi d.ii CLI CCI 0 la 0 rile
rI) p ITC 



05: 7)-O sorption Rate. at (a...L.i.ne Solution)       The me asu erne nt was c am: Tiedout in a r (7)01T1
a dj listed to 25C lat. A magnetic stirrer bar (8 mmd) X 30 om with no ring) was TEl) IIIa  0 M 't) era
kieWill eir; 5 0 -5 ('(.1 g 0 f ph y s Cr (Dd ihi (2 had. been charged.immersed in a C) onstant-
teEmmirde Mature W e Clho 6.;T:ij3 list the so)u th on C. emperature to 25 . 0.2C. Nexty tine bealgwr
was cd.abd. on a mei Tin etic sti Tre( ma nufactured by Iuchi lin de 22 ti".e. product ramfrDe 5
"HS-30D")1)0 r51.1- 0 a. v The x in 3)0. y52J.1 a a I aIC a rota toi c15 a .1. , peed Cwt. 6 0.h E31). , 2
. 0 .5 0 . 0 0 2 of 0 f t elapsed 17-:!M(seconds) frbm thp point or thP COMpietHOn Of adding thca
wataar-absnrbent i(aagin to the p [ (\War e r -SOe Sub st an ce ) put. ia. 500 mt De a 2 2a,y- b5-'5 (2
MT'f.,)1()).1 gPhYsi nr,d) was                             (manuf atati:r ed DV OCih C. Under the prods (at
numbe r " 1)3. 5 .3 9 D" .The. Magne te. s tat r rear ha r (ib"):::). a cit IC. 5110ed SS 



0 fl aye a in C.a-f..1d; p Hada' 0 f 6 (..) 0 rn., and also a ci u st e CI S CC. 11. t 1IC.EC bo t t (pmthP
110 r t ex gene rat ed by t camb el Gee thereto. ['I       Next, the WStICI.II'OClCICCOrDS.lC 00SCI n
if,: as clossitiedusin q two r:ds t standard (iti eve sCC amp 971 nTT) 8( - 5 8 SC) .); - 1.. 9 8 2 ( one). h
a s 00n d IC.IIC.EI o t he r has 9.5)5.1) o tC.':, TIC) adjust t cc-a t.ttIS. .2' e (the ((hater-a ims ("" r" bent
111c) 5 0 0 9110 CI) r. 1 (CIII. s and 300mote- .Then , 2 0C) C) 02 g o C". bb al( e r by Tibitb 15 p nu
rigt- .b(stavee n generated in Lne beaker and the slobC.) I' une beakbr, and was seo r(-lours. Thbn,
the agueous dis rws si 0t h    IC IC ab sorbent r wsi n a It C 05 r rri ng tor 3 hour was fw r d with a
standard sieve (siev(C opening: 75 mm), and Erie resudbing. K t- y aril a typeinn e'Ait.f.)er paper (.))1)
NC)6 .C. CI a. 1. () 0 rat,e a ice re a t --p rs brifaidniens( nsi t18(8 a ch) rius t arid- (0e-i gin t , up vi
hdhor 



untid d condign)) weight was attained, and. I)]:). (S:) C) 5.55 v(d (g) of tnw solidsonterm )g - thb
111(11Thda11.1th4h5s measured)41cm, .rjle 1.1 5.51. r (di e dd. ries as ti.-1((:). (above were :-.)),)
)griedhout using the  water -alesoreeer resin, and the mass We.at thia solid content. of the tljtrate was
measured. The volume ot the water -S011aiDle substance in th5 water-absorbent resin was omkelldi
86 on fdn]]] haSIS flf t-hP roltowing rormu ] Formula O.]    As .1 s apparont from, bdibmmFne
watefeshssfbmbt fes-ibs w.atP.f said.sorlMbnn d meridced comtent of nesi du Si rnonorner . By
contrast, favorable watt er--atasorp C) 11CC apacity arta, S in 0 tC. ET. C)(2( xl S IC U.kHil r(). Cr)
tent et r es 1.91)5r monome r-swi tth IC CC Sp:ebb to .t..7:.h.e waberbah,s 0 ris.e nf res inn
obtainedCbmpa IC S. E X.)(1.M13 e00113, The.: present-. [went On chin be carried do L.ot ta-ar spas:
f 



t 0 -.1-rnst. hoEI) partf r om T. he spi r 2.1 tor C?S S CCCII. pr ope r I: 1, CCCI therborThe a iII) VC)
embodiment. 6ilid example are there f ore to DEC ord-t into red -1.n a It espects a 53Str at iv S.
andnot rem I.0 Tritre The scope of((), ()"..)11CCICI ((fp rdi-(2( )1, Hy( (.( a Ity 1IC. CC. e appends CC
laims rather. than by. the fbregming deqCrimm. All chamgbs and. mmdi f cdtA on s WICCC.CCCC
comethe range of eqm..i of th.e sladirs Arc)r e4.0 IC CC I..CI t.enxied to be included wit.hdm the  prp
();en()(.("I(mt) *(()  corn-co-a s q           a polymerization. step of polymerizing a polymerizable C)
omponentcontainingethyle n I c d Ply unsaturated beb-eimerssolivedwatbr nsj .r.fq a. walmir-scAdnile
porlayeleration; AL ob tain a reaction syetem comprising a water -absorbent. resin precursor, and
CC dehydration. step of removing water from C) .C. reaction. system by heating, whb r Cr 1. nytmme
defp/Or Hi...meidtb r soluble ttidicd r. 



pc)] yule re cation ibr t .1.. a Is ceradded n thin' r (I--; aSystem at any              hydration stage When
the esirloa 1. Water rateca ou late CE) by the follow" ng frirmula S 501 r' more, and beduc 1. Cc)
substance 1.5 acicied to tile reaction s yst em 3 t ars y ::2;occ)ribi deb y(ir. arc 1 on s rage Wnen Is be
res ricarEsi t e r Cie creasea tr. om tIn. at at the tc.irritydt- GC Sta ey0 r TT, Pormuia m  rne
pelymerb-iadion crree. ,The. TfietinCia. tor prwater-53 orbbnt reSin according. to claim 2, wherer n tide
polymerisabde component is I d rther added to t)e. POlyMf-ar i IC ea tiSron y ()Pt. a in e CI '5py
progress the pelybbrization ot the bolymerizabie component. Lt..) claimwhere-pi n td d tiont 1-; 6,
nyrner:izable P Ile dtrhearOUPC. cd,nsi.stri.rigCl) ( 2- ami d non r opa de)EtC. CU/CI1C000C Pride,
-aacCial s[(2 -hydrc)X)IT) d a r ", - 2 - y aanr-, -a ;oh Grille,and 2, 2 ' -aN- (2 -carboxyett 6.The method
fed. produe67', water -e--absorbent r e rgrtyprhi" nq re any ()re of c.d iea, 



tgV CDUp consis C.i.a g - f- potassium pers 'di tater SC) Cl Urn p (C V s u 1 it: a t a, a riel 2,2 rs zsi 2-
N - p he n y 1 am 1. (71. in()) pr ()panel CI.;;., Ii \Id r o(thi.ont 1..tejtKto h pro tin en (.4 a w a "'Vn
rtent(.--tunei a c. co rcling t.o a.ny one of at alms i to 4, wh.erein the r.eductint4 S ubstance n at leant
ono ne ectel frnm thp grnUp COnSiStinq lc r n Llcz, a cz 1e?.rstet:fel teanci a. bisu T 12, a ;c cc(-3 fnr
pro el. U c s1(1er -abso b nresin according to any nnp at cistims I to 4, wherein the amount ot the
wate11)liii. dni c a 1. y)().1. V Tile 'EH 7 at 'Lont- iator ci Udeat, tua reaction sys tepten s 2.01. t o (1)
.115 macyf the total. amount: at t w or-solethylenical 1.p uC;Satu;;icitac)mono inchr USOCin t he: po
yme r leha titan. step. .ne m"hoa tor phaapcjW a t -abSCir ID n t C;;wherein the amount ot o 0.0112
main or is he()Tai[ouo t ts. he waternsol ubd (-n c:u n d Uldted mu:lamer need 1 n 1 he r:Pst wlue r
',Sere ton steht. 1U. The tnetnod tor produong a wate8-apschbent rEsin 



8.eta-eta t  postworosslinkbnq trbatmbnt in thb dehydration stbp. A W t: e r -absorbent: res.in
obta1",p.P3 e dv',21 Proabeing a. wamergabsorbenr rpsin an detined.any one on. claims           12.
The water-absorbent rr''scl.ccor ding. Lc cl d im 11, wherein rhe mbntent ot residual monomprs in i00
ppra or less.           13. The water-absorbent res1n fgzcording fp Pladm 12, wh d ch 1s in powdery
fiXrm ha nq a mass apbr age part flie si ze ofto 600 lam <and hats a. retention capacity cif: saline sct
uLhOn of 46) me 60 glg andabborprion aapamity of0 under a load of. 4.14 kPa of 20 md/g or more.
hygienic material compbising a lbTri rile a e sheetI a. likmimpermeable rzhr,c,t. ;Thaabnorbent mateth
al whbreintheabsorbbnbconT,d3b3estbe wader ahborbent res n ab de f1 nPd.(-Maim 11. 








