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wat er - absorbent resin and its production process.
More specifically, the present invention relates to a
wat er - absorbent resin having excel |l ent performances
and its production process which involves carrying

out specific surface-cr oBPHNGRIPREONr eat mrent. 10
BACKGROUND ART In recent years, water-absorbent resins
are widely used as conponent materials of sanitary

materials (e.g. disposabl e diaper ath napki ns,
i ncont i nent ﬁ&@@?AigFgm%ﬁ%SEUWﬂggéﬁeau%EH' %ﬁSihe

wat er - absorbent resins to absorb aqueous Iiquids such
as body fluids. 15 Known exanples of the above

wat er - absor bent resins ﬂtﬁ-lﬂkf | ally-neutralized
and crosslinked pol y(a iC aC| @i hydr ol yzed
copol e ?sgﬁtt in%lﬁﬁo(ipr EY kORI ﬁﬁﬂ& ﬁbsoﬂ?éfﬁ radih Z@d 6 Bf(fductlon

poI yrrers arc acr I C acCl saponi

5 @ﬁlwﬁticﬁl Rk @Sat@ate ~absorbent
h ﬁ):‘e% yzEe@ rgogé/di PIS gfﬁésgréry lonitrile or acryT gnioaeen resin

oﬁaﬁﬁg’%ﬁéélﬁh@gerﬁﬁhﬁéﬂEJsSmﬂf ity pesRctiodplcysedhich involves carrying
copol yners; crosslinked carboxynet hyl cell ul ose;

C borsspeecifik 8 drfa@pabysiiek g afeatment.

2-acryl am do- 2- et hyl pr opanesul foni ¢ _acid (AVPS);
crosslinked pol y(ethyl BACKGROUBYD ARlossl i nked

pol y(al Il yl am ne); and crosslinked polyethyl eni m ne.
Exanplrescoft Wa@pwmer-@lgsorbﬁm ge510SHEE my@ﬁ{jéused as component materials

wat er - absor bent resins shoul.d have,. incl ude excel |
ppbpanitarealgriels (6 &ndispesahly quﬁs SEHABY) SaPIIB RO laerﬁ pads) for
body fl uids 25 such as; ter absor 8 ﬁuantllt h
aﬁseompws&rp rcatl@ng thequypiar-pso F?S?WME JAPEG e iugs such as

go ﬁg{dg and suction force to suck up water from
b ri aI s containing the aqueous liquids. The

LE'OS‘J K38Rr s TN 004 o3t et TaBbuPRiGs agts Y nclude
%%lﬁ eaﬁlgllzeg gtggsg?%l?ed o]%(h?(ra‘é‘ry}l‘iesacﬁﬁ? MyRrd1$Rdeplymers of
starch-acrylonltrlle, neutralized graft polymers of starch-acrylic acid; saponified
copolymers of vinyl acetate-acrylic acid ester; hydrolyzed copolymers of
acrylonitrile or acrylamide, or crosslinked polymers of these hydrolyzed copolymers;
crosslinked carboxymethyl cellulose; crosslinked copolymers of
2-acrylamido-2-methylpropanesulfonic acid (AMPS); crosslinked poly(ethylene
oxide); crosslinked poly(allylamine); and crosslinked polyethylenimine.

Examples of properties, which the above water-absorbent resins should have,
include excellent properties when contacting with aqueous liquids (e.g. body fluids),
such as: water absorption quantity; absorption rate; liquid permeability; gel strength
of swollen gel; and suction force to suck up water from base materials containing the

aqueous liquids.

The relations between these properties do not necessarily show positive



properties w thout | oad becone higher, those under
| oad unfavorably decrease. Arts in which surface

woOayarwws t he wat er - absor bent resins are crossCTAR®A4/006509
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whi ch are called surface-crosslinking treatnent arts,

are known as processes for 5 well-bal anced

i nprovenent of the properties of the water-absorbent
resins. As crosslinking agents used for the .
suoretations r osm | dxakiphey thare Aasrbean, a tensieacyasuch thplpdm g ehsorption
as pol yhydric al cohols, polyglycidyl ethers, hal pepox
quapatipuwithoydeadhegery désher, (lss anferdea a#avga{?ly\ﬂg?fgﬁ%ey
netal salts. As processes fp cross] i nki ng t.he linked
Sur { abdS liByhih Ghriafro KRR eRL. LSS BABEApSCHRLH Aesify af crosslinked,

he: | | nki 0 ] h kn
PERB A %ﬁe{ St el ol ford 3Rn Bprogesses for
! . fore rov .
e ekl AEE Ff 45 BpRlicy o g DR ARYn A oo
heat e cmgfi@%/iﬂg glg&tsc‘ 'ﬁEédaﬁﬁ"'tﬁE QfFhée ol dliBRink NGeaANGR! there are

IS prepare ssolving the crosslinking agent into

}"%ﬂcgﬁar% gﬁ?h gl(s) %oﬁ%lﬁltﬂgbl A1GoRI W}gg\}\ﬁbwe&hex(sﬁ hélloepd:§f €smpounds,

1 to 3 bel and a process in
158 dbiRRIcY R yaARA&! bant dpb'f’y\fa%itnrﬂesaldisamer sed iproaesses for
xéd sol vent of water and the hydrophilic organic o
selov@itiking 8 Guithe@nayde of trswhtcrkbsogheat essinsi witla tiwed crosslinking
the resultant dispersion to carry out their reaction )
( 8gc@its, tiafe bre Imopat the tollocingeepirestntagive wyocegyes sheh &t Rayrocess in
hand, the surface-crosslinking treatnent is desired to .
bwhicdr a isefaceeosshinkHeating agetiyandopisi Water-absgahfng resin are mixed
solvent, for exanple, fromthe viewpQint of: 20 .
ptagothenendtheaheriedwheseinl the sfassroness ik traaiune agepis paepared by
i qui ds and/ or waste gases di scharg

prlbalmedhe carial G aRee e CAGCR O SHIOREE drgimic solvent (o
nERLE] PATIPBHm I de o teloPge g s MRS Hhsqatgr-absorbent
Tl Ul R bt e
ot e SrePBIAR Yl s YRR I Fung sl SARESIGRLS rfiout their
DR n LOE AL, PR mel IRISRE Ll ar Ty

absor g g3 RhAPRIET 8%, sufthcd-bB@ssIM@ing! trédementbie iesitaisionbe carried
are unfavorably deteriorated when conpared with the

C 388 withoMOaRP B4 QPRIZ6 DrEHT¢ IHROM4 fO0EEMSD]e, Wiremethe véewpoint of.
hydrophi lic organic solvent is used. o
problems of environmental contamination due to waste liquids and/or waste gases

discharged during the production; and use circumstances such that the
water-absorbent resin is used for the sanitary materials which contact directly with
human bodies.

However, in the case where the water-absorbent resin is produced by using
water as the only solvent without the hydrophilic organic solvent when carrying out
the surface-crosslinking treatment (e.g. refer to patent document 5 below), then there
have been problems in that the properties, particularly, absorption properties, of the

water-absorbent resin are unfavorably deteriorated when compared with the case



Furthernore, hitherto, such as production conditions
of the water-absorbent resins thenselves and

woandiowdwns of their surface treatnent (as PCT/JP2004/006509
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post - processi ng) have been studied, and many

wat er - absor bent resins have been designed or produced

with 5 attention directed to the aforenentioned

properties (e.g. water absorption quantity,

atbae phe lydropdtikc ofgagigisdlvpetripsasi | i ty, gel strength,

suction force). However, fromthe viewoint of

pr act Fustlermewss hitbertehwish ssi pradustionxeonditiong of tg@ Jeer-absorbent
(e.g. diapers), it has recently been being found that
{Fais teasgives aid gpdiGonses RIHECE SRAWEDE GF eRocessing) have
cannot phe exercised on. th sﬂgere

geg sindicd, aad rany Watdaabs $ é‘P%lp%g?V%if%gﬁl :ﬁlg%%%g‘e rot%y\%? iwed with
e Bl T L RS A RSy oni
‘ es%g}gﬁ)ﬁ%% ¥ ig ?_E%ésﬁgirl@%f%ef ﬁ?engﬁﬁ‘ h%ioﬂrfofb%?dq%w&‘ér,%om the

res as not yet

BT IR RSt 4B AR v,

(KRBMR) bednPBdigH tolRC AR Merddls d @RaNRBEreRAE abbordiion performances
3305718 [Patent Docunent 4] 20 JP-B-048521/1986

( Kok e exdrBlaéEon tHoddd e high]levelPbyni2Adv ORisTERAP these properties.
(Kokai) DI SCLOSURE OF THE I NVENTI ON OBJECTS OF THE

| MVEINEI ®bd3 SasMoowatel-stgbsbeniepias tisedoiin abkerbpteteies for absorption
invention are: to provide a water-absorbent resin ,

wof excrets indi tleods stioest lhevet beral prablemsatthatethe Wagign or production of
absorption performances; and further to provide a
ptlecantisnuny watarehserboritresin hassnt pehtuceesdet havi ng

excel l ent __absorption properties can be produced even

if no hyd[l%ﬂéwtho@u@le@%ﬁi c solvent is used, 3 WO

e RSt e
[Patent Document 2]
JP-A-502221/1997 (Kohyo)
[Patent Document 3]
Japanese Patent No. 3305718
[Patent Document 4]
JP-B-048521/1986 (Kokoku)
[Patent Document 5]
JP-A-246403/1992 (Kokai)
DISCLOSURE OF THE INVENTION
OBJECTS OF THE INVENTION |

Accordingly, objects of the present invention are: to provide a water-absorbent
resin which exhibits excellent balances between water absorption performances; and
further to provide a process by which a water-absorbent resin having excellent

absorption properties can be produced even if no hydrophilic organic solvent is used,



surface-crosslinking treatnment in the process of
produci ng the water-absorbent resin. Another object of

woOheo4poesent i nvention is to provi de a wat er - aB60IPENL/006509
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resin optinmumto absorbent articles such as diapers.

5 SUMMARY OF THE | NVENTI ON The present inventors
diligently studied to solve the above problens. As a
result, the present inventors directed their attention

tar agvenntiér iedismauntt ép oftremadyn redvsednawln aparrying out  the
operation of adding a surface-crosslink-treating agent

t srfpce-gppsdinkingsisoabast indhg propessaé prqdppmgtﬂi*f‘eWBféﬁg%??W&t resin.
of an operation of carrying out 10 heating in.the case .
wher CABHRCTORRIERI B PISSHRY BFONTR HP SFovifiea RS s gdept resin

I ncl ud t f addi .h

ORI o AR BIa R RTIS SIS dAR (o (e
vﬁlﬁh@gégggefﬂﬁ fl\%ﬁﬂTg@ﬁmer and a step of heating
t hereby carry out

surf agfe gfegéﬁlih\:f]l%ﬁt&g &ilﬁ?&ﬁ%ﬂidied"w 5RO tiBbove problems. As a

surface-cCrossli treattng agent 1ncludes a

SHEHIRCRe ?)'f&%&ﬁl hkithd BLerl BOH aMaftRn tBanciakeRtdiale step of from
conponents and wherein the 15 hydrophilic organic

SHleVRRd 6P NineMpeitioh hef saldibs e&x cJuefasd-tidkslinketedating agent to a
agent has been reduced. Then, the present inventors
hagrfabsomben® Utsih hetwdeheill itlve begieniag dfoan topemtion of carrying out
internedi ate step has a great influence on the _
ahesaingtin tie @sephete the pofductien finodfithe dvatevsabserbanisissibangeludes a
resin. And then the present inventors have found_ out

tap afheddinpdhe sprivts-emsslinkriragting sigorid thyihe staterrapserhgnt resin

above tine at a short tinme of within 5 20 mn tesb
whpwherc andot  &ornobdicating hed respiatwaHKLHy tﬁoﬁ&e y carry out

T oA S ST B R et

A ERCE s e gEsh ABf mHER s caroape oy PR, RIE wheein the
. d, if a

¢ REMEPBRE R, oD SORRRERY s hftaBfobfinfrdfihE rgbt has been

PLafbe$C H%nbﬁlgicig?s%ng vagﬁlrors bR LR oWhinahiHeSimP 88ded for this

on e’interhe e eps 1 ncreases unavol dably, too.

TRQBmddié %E $a®h éﬁé’d@,\h?ﬂﬁén@é‘ 8h thPAReHEoh ProprBert & the produced

havi ng conmoh production scales (such that the
PRRECH R BediSrebin. AR hRAJBe Yrededninhtdrh das@fasndobut that the
tons to hundreds of thousands of tons per year), it 4

Wah 3RO OR AR Gan BeEob/a M40 oMo abbwstilne aih awshom|tiniehaf within 5
the internmedi ate steps are designed on such a scale

t @ihuteh evhich cannot even be surmised from working modes having hitherto been

known in public.

In production plants of the water-absorbent resin, generally, such as various
reactors and treatment apparatuses are linked together by intermediate steps of
carrying out conveyance and, if necessary, storage (e.g. refer to the aforementioned
patent documents 1to 3).  As the plant scale becomes larger, the time which is spent
on the intermediate steps increases unavoidably, too. Then, in cases of conventional
production plants having common production scales (such that the production is in

the range of tens of thousands of tons to hundreds of thousands of tons per year), it



stagnation tine therein can be in the range of tens of
m nutes to several hours. The present invention has

waabodmeexss conpl eted until it is found out to beCT/JP2004/006509
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i nportant for producing the water-absorbent resin

excellent in the absorption 5 properties by using the
surface-crosslinlc-treating agent (which includes the
surface-crosslinking agent and water as essentia
claspberanestab it dhe Wearediate steny dro gasignad on gugh @ scale that the
sol vent content has been reduce that . the tinme, i ch

i gagnasion tingsthetgin Gancheripdhy 1apge efl T)éBS %? minulss 9 feyeLa] %H‘fs-

t he operation of addi t he oo s

sur f able reeal mERiQT Bs mg bagb gemplyteduntl it is found out to be

wat er - absor bent resin powder. till. the 10 L nai :

¢ RESHEF 20T diroteiEa i, MGt biheit g sOER " B Bbsorption
extrenely, shor.t tij [ P : -

" HrREHES LhF i T s ARG Rl B BREEch includgs the
i ( it tdoghte ' Sgonhffonkts "GRIJbE Sehich the
t U ERS R REBARL (RO Walkro ShRRE Ceorork s

NREEDARTIE drSandESITht RBAtehChR tHeAFEhiREd EiheMBIBithnd, iwtch is spent
nmass-average particle diameter and ratio of powder

hayi 8@ RaEindife ditegresfefonofthenedd esf thwaroptfion) obfadding the
t he wat er - absorbent resins. However, in addition

t b@iffferodstink-srea@ir®0 dgemond atite twataresbsorbentt wesimt pevdey till the
new paraneters, nanely, the total absorption capacity
abegihhimg odtisoopetdtion ofairging nuyhaatidgris befad an sxicgingly short time.
production process as nentioned above can easily ) ‘
pr odudecerding lorthe bresersdnyentwe findings; acio waler-aspriegt fegiws used
above two paraneters while satisfying the design. .

< fin bReroRN AEickesSUG o dEPEBNt 15ACEIS P SAY (il §ies Jtherto been
particle dianeter elenents. That is.to say, a process ricl
akBewa; hip nesesA th sk orRarticls dimetsy ql%?e"g% éﬁuﬁla?%?]vea"fged’a lele

S SRR s FETRE NG TR bl an 150w o
H d_ _ . . ) . ’

S B LTRSS TIPS, 5,80 g

DI, R Pl AR, B i i and e

W, S5rpass REREREy BdeMoR@WISich & psddRiRtiérS bratksseaidinRftiched above

surface-crosslink-treating agent to the resultant 5

WQar 0Q4{10 9P EBcP@T AvhiRZQD44B0E5 8Qin Wattker altisfyibgnthe above two

resin powder, wherein the surface-crosslink-treating
agrafimdias idesatisfying the design standards as set with attention directed to the

particle diameter elements.

That is to say, a process according to the present invention for production of a
water-absorbent resin comprises:

a step (1) of polymerizing a monomer component including an
acid-group-containing unsaturated monomer as an essential component to thereby
obtain a hydrogel polymer;

a step (2) of drying and pulverizing the resultant hydrogel polymer to thereby
obtain a water-absorbent resin powder;

a step (3) of adding a surface-crosslink-treating agent to the resultant



surface-crosslinking agent and water as essentia
conponents and has a hydrophilic organic sol vent

woani4mae2edf 0 to 10 mass %relative to the PCT/JP2004/006509
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surface-crosslink-treating agent; and 5 a step (4) of
heating the resultant m xture to thereby carry out
surface-crosslinking treatnent; wherein a tine of from

the end of the step (3) till the beginning of the step

( Whter-asonbenh resitbpavy dentvelerein theagiuface-srosslink-treating agent includes a
wat er - absor bent resin_according to the present 1

i suraceiconsslinking agant wad svates|ss spisatel ¢asananenis af hag 2y drpphilic
process including the step of _ polynerizjng and . .
coigerici sakicak C%Iltﬂ%rﬂfrpew E‘blﬂ%ﬁw(gﬁ{d%w&ltﬂ&|l% guﬁ%cﬁﬂfﬁ’sé“nk'“ea“ng
acid and/or its salt (neutralized material) as a main
cagRIbMAt . with the water-absorbent resin being
characterized, by:, having a - aver. par t.i

di anef‘els{er (gbooiloh Sgm® i%gl?lgaél?ngl{lgtggeo erﬂlgljﬁg%i ng out
par t.i cl I .smal l er than 150 gmin an anount
ofur%acgg?&sgill?rlaggé%{%ﬁfgrf’el ative to the water-absorbent

resin; DI t (B fi alitgyofahe step (4
not Iwgglgéﬂ% Egﬁ{egdgtfz%l?é?e %I%d@é[%@g%gé?}p?l?gln erfi ci%ncy P
OEsxKlf?ﬁinBex%ﬁn&é%‘?‘n 70 % under |oad, wherein the total
absorption capacity and the absorption efficiency

under 14 Qaditienea wiaéi-abeorbbyt tebin ficokding g the petsemdnigvention is a
based on val ues given by absorption of a 0.90 mass %
agaepubscrbeitussio ibtrinadebys o pradesmint REING) the step ofipelymerprng and
total absorption capacity (g/g) = absorption capacity .

( gfogylinkiingha utonbust campenshbinglpdingaasedicpmcidbrdierpiicsaltyneutralized
(9/9) under |oad; and absorption efficj encg 1510,@ under .

| oeaderialvina magie compeRInbt WEh e praterehsqragmy yosin, Raige qhgiagterized

100/ ab i i al i d. .
CpicRhaReePALON.CERaCLY. (310) YD (hEad cine  povde
e B SAS L0 BTl AL BRGRLASS 0 mass %

Ny AL 4 SRR D Risspt oo

| RSN V0% V@it £5- RAS@EREL % under load,
R ot B8 ARy B B B0 0885 "
em#epéiﬁ $hEXGE J%t?sefpt@ﬁ'c%gé‘&ﬁ/ LRI e eibsHPtieh cARIGCHtIndBr load are
pertormnces; but "al so
defined by the following equations based on values given by absorption of a 0.90
mass % aqueous sodium chloride solution (25 °C) for 1 hour:

total absorption capacity (g/g) = absorption capacity (g/g) without load +
monolayer absorption capacity (g/g) under load; and

absorption efficiency (%) under load = monolayer absorption capacity (g/g)
under load x 100/absorption capacity (g/g) without load.

Furthermore, an absorbent article according to the present invention is an
absorbent article for absorption of excreta and blood, which comprises the above

water-absorbent resin according to the present invention.

EFFECTS OF THE INVENTION

The present invention can provide: not only a water-absorbent resin which



process by which the water-absorbent resin having
excel | ent absorption properties can be produced even

woOR0mmdgdr ophi | i ¢ organi ¢ solvent is used, orPeEYAP2004/006509

10

15

20

25

its anmount is extrenely reduced, when carrying out
the surface-crosslinking treatnent in the 5 process of
produci ng the water-absorbent resin. The present
invention can further provide a water-absqgrbent resin

opthibitsrexesTianis belasers bitren avater, ahsoalion Bpidpances; but also a
DETAI LED SCRI PTI ON HE | NVENTIL ON Her.ei naft er. .

dBIOSF ggé"gﬁihﬁt‘?’%ﬁ%%?‘gegﬁ (PN R 1% Snfrbsgfption properties
e poosed et Tt el Beas shBnT BEAEbr gyep if fig amoun

chtr UstPeL S qUfed b AR SHECBRE cFERIMIRE P Rment in the

orm-of~ appropriate no catl ons

gg%)tg%%i %tgdrkﬁ’d@l hﬂel WS ARbHRAS Mt NiThetdr8scA€ RRENtRARL can further

romthe spirit of the present invention.

TRRVRICOLR SSr- A5 i Shtinkien B Ss0fent ArvieRt kesh dsafiapers.
production of a water-absorbent resin conprises: 15 a

step (1) of pEPAREDZDASCRIFTIODNOF THHROWENMIIONC! udi ng

an acid-group-containing unsaturated nononer as an _
essentieadinaferpda@iled tdestriptioabyare opitven nabmuhyitie ggesent invention.
polymer; a step (2) of drying and pulverizing the

r Ebwlevemtherspdpegfehe prasgntarvention isarosbgundolstthese dgscriptions.  And
wat er - absor bent resin powder; 20 a step (3) of adding
aother fthare-the dolpiving. ilkustiationg eanesisor be (4Erisde gt vy the form of
wat er - absor bent resin p?md?r wherein the i

s apprapwate r modifications o4t thegfollourng | flustraiions qwithin the scope ot
sur f age- rosi\l i nki ngthlaq ent and water as essenti al

c SRpREHRS HOILHE SHLK © HSEPHRY SO, gani ¢ sol vent

conte of 0 to 10 ss % rel at | t. :

surfa&bgcp%ﬂ% rﬂ?g?rlraa it?l(z;{heaéé‘%%l?t éﬁﬁ@@nafgt 4’60‘2“ fon of a

of heatin he.. |..ant mxture to thereby carry out

sM%ﬂ’%%‘i???‘ﬁE?‘ﬁa}‘?‘geat ment. The vvater-Zlbsor bgnt

Fesingl nst%dqegﬁr SV n%olg\lgifﬁﬂ%"% r 8bfert Ocdinponent  including an
abl’e "a

wat er - swe n ter-Tnsol ubl e crossli nked

DS SR e o pedct: e
NRBfEn REYMGgaodyrhér; absorb water in a |arge anount of

a step (2) of drying and pulverizing the resultant hydrogel polymer to thereby
obtain a water-absorbent resin powder;

a step (3) of adding a surface-crosslink-treating agent to the resultant
water-absorbent resin powdér, wherein the surface-crosslink-treating agent includes a
surface-crosslinking agent and water as essential components and has a hydrophilic
organic solvent content of 0 to 10 mass % relative to the surface-crosslink-treating
agent; and |

a step (4) of heating the resultant mixture to thereby carry out
surface-crosslinking treatment.

The water-absorbent resin in the present invention refers to a water-swellable

and water-insoluble crosslinked polymer which is formable into a hydrogel. The



essentially not smaller than 5 tinmes, favorably in the
range of 50 to 1,000 tines, of the own weight in

woam4grersanged water. The term "wat er -i nsol ubl eCTHRENE006509
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that the wuncrosslinked water-extractabl e conponent

content (water-soluble polyner content) 5 (specified

in USP 6, 187,872) of the water-absorbent resin is
favorably in the range of O to 50 nmass % nore

f arto r'adaior-stvetlobl2’s mess Weings able| tonasertf avabarain ¢ large camp@unt of
mass % particularly favorably O to 15 mass % ngst )

f evantiaby yovsmaller Gharm8 dinges, faerp@%lww the rangs of 50 to 1,000 times, of
wat er - absor bent resin. Exanples of the water- | | abl & at th
aiihel ot weiZhtg dPRrBX D ap gk WRlEh k dhe ey pipter-nppluRly” appans that the
constifutes the water-absorbent

i Wiﬁé?ﬁ@11@f?d Wﬁﬂ'ﬁﬁ@c&j@ gﬁmpqr\%t %(in?eﬁl:g Fxgiatgf-gé]ﬁl.alﬁrpg)ifrﬂetr c.ontent)
e s e
ko BT ey BLET P o, B8 Hor 00 P 20 s

2¥ﬁ[i91!11¥ ?ar‘{lgg%%gg ffé“fﬁ e ‘f’/o?t?rLdé{ £Rbiabiy (gtd)lfo ﬁ‘l‘égs)/q/oéfélﬁﬁfe to the

Cross yners o ese 15 hydrol yze
cg,g%y_}(iy Sont t¢l{.fi ed polyners of

carbo -group-containing crosslinked polyvinyl

al cohpksnpla® bfcthe Swhterkeellabp ahy nmdter-mboluble crosslinked polymer,
i sobutyl ene-mal ei ¢ anhydri de. However, there are

pivaicr dopstitulte thamatelabyorbatresh iz 6t groseptranrventién, include one or
poly(acrylic acids) which are obtained by a process . .

i tvo wdi more loé sitckpasof parpallyymetiakizedy palyshess of spelslariygicaacids);
nmononer conponent including acrylic acid and/or _20 :
i hpdehized @naftipobiniere @f m@;—a(aylpngglea ghat ﬁoblg}?&) RE gtarch-acrylic
In the process according to the present .inve tim?n'ffl)rd lvzed
proiductaporified gopakmers- 8bsBingk raceialsagyli¢ n@ridhy By eltydrolyze
pol ynmer has an acid group and/ oy its salt .and_i

F aopaney obrarHeRty o pronanle iy sEPNpICHle PaRmgT ol these
pol ri zing a, nononer 0 i ncl udi ) i ..
agV&%BFSé p- %@Hlyél?eﬁf‘ 'ng ml?lqg%gﬁ r ﬁ&géae fond !lqe r&gos&gln group-containing
essent i,al. 25 ¢ . cl ; lene-malei
S SRA G AR ARIE L LISPLRL! Yopdiihr of obuyine i
© S€ ; | i WaktlallGaRuahizedNBolymers of
acqli“lféyrﬁéﬁt%. %&v@%\/%ﬂ th%r%"ﬂ%o fe?{’gi G Wa ah9 Bolyr

roup elrrng yar yze after theée

P JEALACRR) ( hddl Tyl privesy ancludingr ehel Step of
p%é%g%dé%@ dcRR) (Rhth 3k Ybehdd iyeh. p clullipgr ¢hei Step o

an aci d-group-contai ning unsat urat ed .
gg)g / Oéiz | &Y bassliakimadinoaomntatdaegbicheimhidihg Scry¥e acid and/or

92 PCT/ JP2004/ 006509 group during the
Pals\sae (netdaliged material) as a main component.

In the process according to the present invention for production of a
water-absorbent resin, the hydrogel polymer has an acid group and/or its salt and is
favorably obtained by a process including the step of polymerizing a monomer
component including an acid-group-containing unsaturated monomer as an essential
component. Incidentally, the acid-group-containing unsaturated monomer
encompasses, also, a monomer which will contain the acid group by being

hydrolyzed after the polymerization (e.g. acrylonitrile). However, there is preferred

an acid-group-containing unsaturated monomer which has already contained the acid



In the present invention, it is favorable that the
nmononer conponent includes acrylic acid and/or its

weabd4/as6a mai n conponent. In the case where t RET/IJP2004/006509
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nononmer conponent includes acrylic acid and/or its

salt 5 as a main conponent, another nononer may be

used jointly therewith. This jointly wusable nononer

is free of especial |imtation if even its joint use

paoup twringthe priynerigationnf the ef fects of the present

i nvention. However, exanples thereof include :

wat erlngbé pisisent dnvemjign.oip o Biverabesthet thg RRNOMSH SAEPENEY, dpeludes
as: methacrylic acid, (anhydrous) maleic acid,

fagrdid asihenddor itsrsgt gppanaR icaPPRA oni ¢ aci d,

vinyIsuLfonic aci

, 10 . . . .
2- ( e ERSF A B JORATST OB dply i agrai agid and/or its salt
gzl{geka;l{r]l ﬁgcr()\ﬁ%}%ﬁ%(n%s?g}%lﬁie% gll}](%l%m na?ﬁb'r%q_léea @?j[l};atﬁgfe%th. This jointly
N- Vi | - 2- ] ' . ' A . .
(l}%lbﬁglrg%lﬁ)ﬁ%:ﬁ@éeé glﬁigﬁg%%lplg% yﬁgr?gf egigﬂrsg I&g‘?n us(.jeel?ermlts the exercise
%#\Fﬂ% rE‘f'feE‘ﬁ)él §1"T‘%ﬁé‘2@8{$}ﬂ aftgion 2- S ebivtples thereof include
(et yl'a t |

acr e, oxypol yet hyl ene gl'ycol -
(@E&m Ghi¥! Gt Byd@photat ilsamenal Yeslondsre siiaas:y htimcrylic acid,
[

sobutyl ene; and lauryl (nmeth)acrylate. In the
p(a%ﬁf{_!}bué) YA 1261, fuMieie dche crondoacis, itdcoaic dchianinytsalfonic acid,
acrylic acid and/or its salt are used, the ratio of )
t pemethyandamido-Dideelty] plopandshkforc r yabide oett)axndpxyralliangsulfonic
salt 1is favorably in the range of 0 to 30 nol % nore.
f aidy, abdl yhelr dlkali® meihl SHts prd aminpsiund saltshand Hrenylod-pymelidone,
acrylic acid and/or its salt used as the main .
cbRyioplesetamide, t he aHBeth)eayleshdirer s ot Nasonrpryl(peth)acrylamide,

acrylic acid and/or its salt are used in such a rati
t heN-dimethykmethoacsylamidane pr esertAAYbN are (methdcrylate,

S Bty IgRe (oal cunrD Hie: SrbaRSBRE kBl dnathecrylate
till d d f h h h

bt las e ST QR obtai nad at still I over

cost Sgrll glﬁ ér&%mpﬁl%éﬁgb?lr gfﬁl&g Pfé'arﬂ&é erb BhePiHRR TR acr%rlic acid and/or

I nven or pro wat er - absor ben

r &Sk f attel?ﬁe&ylgé’ 286 lof BRLY Mo dhétRaSthe AkSHc acid and/or its salt

structure. This <crosslinked structure nay be a

S&d fay6iaBRSihithkRezé ¥PE tOBE nN A m&d fAdrilsiy 0 tanP mol %, relative to
crosslinking agent, but is preferably a crosslinked

shetal bethebicailiedidand/ ardpahit need @ahe amimcompeaent. ordf the above
with a crosslinking agent (internal-crosslinking agent

9 NWRoAREAHIOSNRGS tHRGEL 1 R2AId AIGSBOsaltfane used in such a ratio, then the
wat er - absor bent resins) having at |east two .
peffycterdfzthbl presens atventiore drg selfigiently exercised, so that the absorption
performances of the resultant water-absorbent resin are still more enhanced, and
further that the water-absorbent resin can be obtained at still lower costs.
In the process according to the present invention for production of a
water-absorbent resin, the hydrogel polymer has a crosslinked structure. This
crosslinked structure may be a self-crosslinked-type one obtained without any

crosslinking agent, but is preferably a crosslinked structure obtained by

copolymerization or reaction with a crosslinking agent (internal-crosslinking agent



and/or at |least two reactive groups per nolecule.
Speci fic exanples of the internal-crosslinking agents

wonad4ode265 N, N - met hyl enebi s(nmet h) acryl am de,  PCT/JP2004/006509
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(poly)ethylene glycol di(neth)acrylate, 5

(pol y) propyl ene gl ycol di(neth)acryl ate,
trimethyl ol propane tri(nmeth)acrylate, glycero
tri(meth)acrylate, glycerol acrylate nethacrylate,

efoh i adereabsmibeet. rastisy hawing taf least iyp dobyibgrigeble” unsaturated groups

“tri(nmeth)acryl ate, pent aer]%/é)hlrei tol hexa(neth)acryl ate,

tauidAor|af I€astciyraaciive Sraups ReT plepWlcyanurate, triallyl

o, gyl ge. o (Bl s,
g e ER SRR P NPy R L LR Rimegpacryice
rPtoRapEleRE ] Bicof | BnE St ARROT B EonAERAMIARE trilmetacrytat,
égi%é}bﬁﬁﬁ teﬁ@rﬁcrgﬁfb? IR NRrylGkOmEth &Y iaRg clgBeesoT@-modified

used e one respectively or in appropriate

CRHR ' | iR aphcrlRer perttierp@fidl i Bexa(inbth)acrylate, triallyl
iﬁ%%tﬁglblpg(?bzdgg H;(ki ﬁg ?ltg ag%nts %gy be added t)or}t, he

r §ambiaB) SYHiAN ei t Reeyahorage, | unriatiyl di vplmisplread, | y. triailylamine,
the case where the internal-crosslinking agents are
Uﬁ@lglqlnéth)ajllslcfxgalmmwsj e(pdipethylehti cgleenl | ydiglyridyki sthey glycerol
the effects of the present invention, that a conpound
hdigiyidyatetheasthyleno glyvol,ypadydthylbne glyseh tniepslens gg/é@lpglyceml,
is used during the polynerization. The anmount of thes

i pergasrathritelos stliyivedigmaise ntethydeney s earbprate, o vFPRKEYE | garbonate,
the 20 range of 0.001 to 2 nol % nore favorably
opogsthylsnimine.and ghycidsl iopethigsrdateayorably 0.01 to 0.2

mol % particularly favorably 0.03 to 0,15 mol % .. .
rel at (ih)% 1pigmakgrosy iokingndariSoiiay %%Sﬁrﬁth%?ﬂﬁ% é?.?%)ectwely or 1
(excl usive of .the crogslinki ageny $J.. 1 e
whBmaPHE Seftuntont TG At oy n o Mol Jug epflSfosslinking
agent as_used . s spal . gkgg”~ . g s

t %th%mﬁﬁl eo/%%d{: teprtggarléraghalllé va%%tgé%g r%)llr‘fm? h%idlillﬁ@rggm}l{'s In the

222 PRSS lﬂtér%ialgéaﬁslliﬁlﬂﬁ%t%%%ﬁ%taﬁe @ed! 18s BVOEAN, for sufficiently

i NVenti on canno cle e exercised, so there

i %x&cﬁg%ﬁtik‘lgie@eéﬁ of g predt higeHtibmnhatBé@hpaiad dfabBmtat least two

resin ot exercise sufficient absorption

PHORAdiz88le uhatifafdpRe s\ ased dufi@g the polymerization.
i nternal -crosslinking agent is used to introduce the

10 VOTRQOAAOR0 26 ThRETh3RRDOs I ikEROagantsoas hjedkie dfavorably in the

structure into the inside of the polyner, i(t) i's enou%h rabl

t haigetdfed.001 to 2 mol %, more favorably 0.005 to 0.5 mol %, still more favorably
0.01 to 0.2 mol %, particularly favorably 0.03 to 0.15 mol %, relative to the
aforementioned monomer component (exclusive of the crosslinking agents). In the
case where the amount of the above internal-crosslinking agent as used is smaller
than 0.001 mol % or larger than 2 mol %, there are disadvantages in that there is a
possibility that the effects of the present invention cannot sufficiently be exercised,
so there is a possibility that the resultant water-absorbent resin cannot exercise

sufficient absorption properties.

In the case where the internal-crosslinking agent is used to introduce the

10



i nternal -crosslinking agent is added to the reaction
system before, on the way of, or after the

weoabogrmesiezat i on of the nononer conponent, or aPCEIPIVE006509
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neutralization. There is no especial limtation on the
nmet hod for polynerizing the nononmer 5 conponent in
order to obtain the hydrogel polyner in the process
according to the present invention for production_of
acroadiakedibsorchent inte she. infidanpf ghe t pdywet itj isclepenugh that the
aqueous sol ution polynerization, reversed-phase
sinsgrnalsiresslipling meentza addsd, to theiraaciien sistsm baloreen thsgay of, or
preci pitation polynerization. However, from such . as.
va@@mg@ polymerZation qf dhe BPRRAESOMNeRCHT, ey Fiief jis gputralization.
pol yneri zation control., and the 1

Y

, h ion. .
pr opef B$TELS &P eép%“d\ﬂllfnéﬁt'é’gl on fhe rpgth&g% ohgog}!nggre%n% e fponomer
b 588 BB BRMTROVGSE Sl i o
gg{r%‘}g%ﬁglﬁl%&f[go?{] E&e}t Bfoﬂu&ga?ld of B HARrhedd&: RBn2A¥RAMBles thereof

! ase where the nononmer conponent 1s
USRS, deMqlbSusk s%ﬁ{ﬁoﬂ{?o?ﬁné%ﬁ&ﬂ Fever QldUtiagd sus?&@sion polymerization,
concentration of t h

€ ‘nbnoner component I n i S agueous

sglitt pOmedizatiod) i pRYiphigicl palyhrkizigon. efiésweadst romssuch as
aqueous nononer sol ution). depends on the tenperature

okicpRiReugothe pakotiaace, othe tfaeiliki nd pdlymbezationocwntrol, and the
conponent and is therefore not especially limted.
Havestion pripertiosnefeatswallemrgel, sit fiavieverably toncarhye out Hiegaqueous
of 10 to 70 mass % nore favorably 20 to 60 mass % .

r eblation @otymerizetion ve oevsrsetphaseesuspensian pelymerization in which the
addi tion, when the above aqueous solution .

palonesrer zamponent & 1wed dntheifermn olan ageaw SPIHIONt her t han

e ot Shenpe SOVl TRRORETomBns i e The Tt of &f Squeous
Sggﬁlﬁé&: lghét L%}?e{ltggcg)nggf gr}r{s;gfn/}%rgéflg% ﬁgﬁés%es Siﬁﬁtﬂissiﬂﬁc?ugﬂus solution
th %p%ﬁ%&uﬁer%ﬁ?ﬁ le %ge:rmg'r\%? ?18 iag%%ﬂg %«ﬂﬂg@r iséﬂuﬁon).depends on the

I | zal | de i Sicvedf - i :
LRI 0 BV g ML S S o s
40485076 ﬁo‘? Q@%cﬁllggﬁg}i@&ﬂ: HEVESRhR: dtentdRion i§ MBvorably in the

aqueous sol ut’i on merization'is a polynerlzation

gL R [ 10 W Fhald®, nREIRERbEDIOIRE0 aksi ¥4, @elatite to the aqueous
pol yneri zed w t hout any di spersing solvent, and such a

PGhoHBRidr Zaltion. MR fdikidrs whn theeabmnp lagueotis sclutise doliymerization is
US patents such as USP 11 WO 2004/ 099265

PGhikd20@44 G0BBA00thdr 626, W0adr, mabeds8d 30inty thapswith if necessary.
4,286,082, USP 4,973,632, USP 4,985,518, USP
The kind of this solvent which is jointly used is not especially limited.

The reversed-phase suspension polymerization is a polymerization method in
which the aqueous monomer solution is suspended in a hydrophobic organic solvent,
and such a polymerization method is, for example, disclosed in US patents such as
USP 4,093,776, USP 4,367,323, USP 4,446,261, USP 4,683,274, and USP 5,244,735.
The aqueous solution polymerization is a polymerization method in which the

aqueous monomer solution is polymerized without any dispersing solvent, and such a

polymerization method is, for example, disclosed in: US patents such as USP

11



5,124,416, USP 5, 250, 640, USP 5, 264, 495, USP
5,145,906, and USP 5, 380, 808; and European patents

woeuralh/aseEP 0811636, EP 0955086, and EP 092271PCTAP200£006509
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al so possible that such as nmononmer conponents and
initiators exenplified for these 5 polynerization

nmet hods are applied to the present invention. \Wen the
above polynerization is initiated, there can be used

f 4628RANPUSP 4878 299 SR 286,082dUSRI 4,95, 937 TSR 984,518, USP
initiators such as potassi um persul fate

,._anmpnj

ok 34 P S80S AL ¥ SB 31106 0RG RS B2 1380,808; and
rogen peroxide, and 2,6 2'-azaobi -am,. di .

dﬁh@w@fs%m‘t@mﬁ gach an ERABIEP i @gé}?é?@%s @Bﬂdé@}%zoﬂen ®k is also
2- hydr oxy- 2-net hyl -1 - phenyl - propan-1l-one. F
TP e et ook petmanoRey GompRial” Bid iSppC s for these
wat.er - absor be esin, .t n
pB?‘;YWSP?%%?Pi‘B%BO St F‘%?lbe?%?@%pﬂg%n?gm%%\?%% ably in the
rangeyafon Gnd %ov%%o?yn‘i@lzaﬁ@r( fsq}li"f’i%fe\i,ethtifé dal®eQREd, 81 example, the
mononer component’),” nore tavorably 0.01 to 0.1 mol %
( f(gio%hé’: %a&i@alf@?yrﬁ&ﬁaﬁ@n ifTRABARCIE RPOESMNIn pefkhifdid cammonium
hydroger polymer” i's obtained fromthe step of
P QL AR, Z 1sBdiuinh efRNRIET -t nhydsperxidd, ublydrggdnheperoxide, and
aci d- group- cont ai ni ng unsat urated nonomer as an
es9eaidbi(2-aandipoprepind) n dilnelradhbaadenayand Afhetoihigiaiony such  as
been divided into small pieces if necessary, the
hydtydgedy-Poieyhyi -phenybpiopah-bynehe Eoov elhpoiigmpoint apf owch as
is dried and pulverized. The pulverization 20 may be , |
c arapiesits afitthh edsultant wiater-phsohgnirasinnihemamownt eff the pobyeerization

drying. Favorably, the hydrogel polyner i ul verized .
afinigiator Aeusedyis feyoratdy i thegargeedi; 0.p6N inEPrﬁ% ﬁ@kﬁ&”ﬁﬁ‘i’ ?7‘}6 entire
the drying is carried qut hydr oge ol yrer .
WHIIRIIIEE cHEPOPEI). AErE( ?36’ Praég’abr&?et,o 81151%191&5% Rﬁe‘}%qvggtg the entire
particle dianeter is not larger than 2 cm favorably
nSRONOHIHEPIPHEAYY cm nore favorably not larger than 5

25 As .to t.hods. far .di vidi .

pol ;‘Ell'illeihp{{l%?gggg?lyms{ is Cog)galﬂén&/ %r gtge %‘%ﬁ oggxg[ﬁ%?l Cul.zgltgethle tmonomer
in [ . i . .
 BobiFp e SHTR L LSRYL Sap S5 SFSRARGS R e
S%Hﬁp%héﬂ? i@?hetd%vﬁ%y.”er! zation, or the dividing into

sna preces nay be Tarried out separately after the

pol ymeNfiet ‘i‘ita{/i‘ﬁg-beé_ﬁ" givided ifliongnal llFic 080 i LAY bhydrogel polymer
PCT/ JP2004/ 006509 into small pieces at the sane tine
abtdiedoby YR ab@E@t podymerichtivhds diivd dhdgulveriaednellie pulverization

may be carried out before, at the same time as, or after the drying. Favorably, the
hydrogel polymer is pulverized after the drying.

In the present invention, favorably, the drying is carried out to the hydrogel
polymer which is particulate (for example, its mass-average particle diameter is not
larger than 2 cm, favorably not larger than 1 cm, more favorably not larger than 5
mm). As to methods for dividing the hydrogel polymer into small pieces in order to
particulate it in the present invention, such as kneaders may be used to carry out the
dividing into small pieces at the same time as the polymerization, or the dividing into

small pieces may be carried out separately after the polymerization. The dividing

12



pi eces after the polynerization may be jointly used.
Incidentally, in the case where the hydrogel polyner

wOo0mmwodsi ed in the particulate form for exaRprEP20041006509
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the case where the hydrogel polyner is dried in such

as a filny form there is a possibility 5 that the

resul tant properties nmay be inferior and that the

resul tant particle size may deviate fromthe ==

f avosmbll piacemafebe s@we timet dsehp pplyimsrizatinnaansk Ee slivdingrato small
hydrogel polyner before the drying, its L mass-average
phieesscifier dheatpdyraerization anayr beopiithy Hsedhe Iﬂla"ﬁ‘ﬁ%ta@}% 1} ghg Gase where

4000 12 Bt BTN N, B0 10, 2,000 A UL IR S s

2 ka2 b e HEARR R Bl R0,  gosit

wh - i ol i - :
IR AT rRA0s AL OB B R TR Ol s may
{ﬁg‘ﬂa@‘mﬁ %Iﬁ$%a@g r&%&l ng such as deterioration of

wat er sorption cCapacity and increase of the

wat er Aexhr e tARide ARIRIAS Ut tﬁ_@rﬁyﬁfb?eﬁﬁoltyﬁle? hRfore the drying, its
resul tant water-absorbent resin’ 15 Exanpl es of

deMs&8erod pahtle disheteh® fiviiaBiyng thetrengoal 45 po @89 wm, more
i nclude: ~kneaders; lengthwi se cutting type slitters
WitAvdrabil t50r tddR2e0es G risis wiose fewdrablpgl @Oy pe 1,300 e r garticularly
with cutter blades; cutter type pulverizers with

r davarablpRades; 1,6000 e afrom che pevinf ofptheddymgntffiegncy and the
openi ng diameters. In the process according to the
ppexpertiesi ninsidentatlys inrthe casd wdieraoihie aasgravergge particle diameter of the
wat er - absor bent resin, the hydrogel polyner get%,

i hailrogelnselpmgr deviates diomathe aboveHangs Jherg 15 8 #asaibil
present invention refers to bringi.ng the above .

hydeto gl defstigugipn j of dhe awatsy j apsq HP’% faparyy i%“? diyjrgage of the
content (defined by the dryi | oss .at 180 in 3 .

PO xRSl ot SRS ey LRy Tl resin

| han, 85 o f Ly o . .
00" eIt Tetiedy SRR PR Uieinohuss YPRAL, PSR include
Skl VT s b P SRk By resoyie gt v
ngfi’ltteaﬁ SGR8 Stk YIS dcliRr Q%V% pRIveEiz88 Wih YoRiy NAN¥deBYadd meat

S content of 100 mass water content of zero).

Theoplerd BB EAHnstP eIt dlabbRrspr esent invention is
not especially limted. 13 WO 2004/099265
PCT/ J R O/ P%&Qﬁ acéopding X nphe, prédeat envaniobe fars prbdattion of a
| east one of drying nethods such as: hot-air
water-absorbent resin, the hydrogel polymer gets dried indispensably. Incidentally,

1%{/ Io‘ia‘dcausing

the drying in the present invention refers to bringing the above hydrogel polymer into
a solid state where its solid content (defined by the drying loss at 180 °C in 3 hours)
is not lower than 80 mass %, favorably not lower than 85 mass %, more favorably
not lower than 90 mass %, particularly favorably not lower than 93 mass %, relative
to the dried polymer. Incidentally, the drying in the present invention does not
necessarily need to give a dried polymer having a solid content of 100 mass % (water
content of zero).

The drying method usable in the present invention is not especially limited.

13



drying; thin-filmdrying with such as drumdriers;
reduced- pressure drying nethods; agitation drying;

wana4fooesesi zed- bed drying. It does not especi aPCy/JIP2004/006509
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matter whether the drying is carried out continuously

or batchwi se. Fromthe viewpoint of the 5 properties

and the drying efficiency, the hot-air drying
(particularly, continuous hot-air drying)

ffimosncahime udwd dan behasqsr alslsast prey efdiing mﬁshmbx%wbl g; hot-air
static on a belt will do for jt. Fromth

vdrmgoﬂm n dryieg avithi sigh @ fimﬂl élﬁéss rqu@edam%ﬁé“%W% pethods;

drying will do for |scarr

tqgétap@ql iR @nc),vgyldlzteﬂix a éllrgflp%m l&ldge Iea%eg}a %ér whther the
J d |
gD et Gt muPT, ot G h ST e, Qe BB ot the

f,lgrﬁg‘%‘g ga g o(??ﬁlge?qﬂf:feg&r ﬁgﬁ%@&&ﬁ l i&ﬂarl continuous
Vigditdif ﬂLylfS@r Ecﬁfveﬂtﬁw g&dt h?tl%e es@ﬁ: fn%ﬁtﬂﬁl mFo@'example static
gauze o

I amet er, or exanple, in the

C 8t Al APkt ons or et al gauze, it will do
'@ﬁl nagé,pa‘i[r t hrough openi ngs of favorably about 0.1

to abpin eMewpsin®r @e fdayia %abﬂlaempome aBo hat-abdrying2will do,
mm |In addition, as to the l[ayering of the gel on the

MRir adxa@ipliy 6if dt ipwaeieddouteinathe fllowing vdy: fthoparttivelate hydrogel
viewpoint of the after-drying properties if the

ppollymet isatageray dnogslctab gayzeeor a puhched maeiali with p@gfpra.tipp% or slits,
t hi ckness of favorably 1 to 20 cm nore favorably

t andlthen ot gir iid passrsk thrdughspadss petvgeen dhelaypred @@ﬂxﬁ#éﬁn tVﬁ’élcal or
above hydrogel polyner is drie e dr

t borpesmtal (dirsciigns p@éerablw dﬂﬂeﬁecas ﬁgéfg&nﬁt %ofﬂg 6k As to the metal
i AT
FENE AT CREN YA TR N
I e d?nt al B/gl? L{t]ﬁez %ﬂ%ﬁoﬂgfnﬁﬂp € riaﬁ&mﬁm# Ss48 ol#éqﬁ@?]rﬂ% of the gel

eri al erat’ure

Zﬁn n&lel Higf & aglze h t }ﬂd rﬁé‘[‘éﬂ \fvﬁlv Abahbih ARf WixRfoaR of the

nper at reo eat um I'n addition, ‘the

d%ﬁéﬁ%ﬁ&”@%ﬁgﬁtwg ¢ ﬁiéf;bd?ﬂcdlite 9id¥igeD pBRiric ds M@rddein a definite

const appropriately be varied in the above

t YRt ead U RvbRBBEl QM0 hie, Mo fkotabl HF Yo M@ cm, still more favorably
Furthernore, whén the hot-air drying is carried out,

t hgo®ay.poi nt of the hot air is 14 W 2004/ 099265

PCT/ JP2004/ 006509 favorably in the range of 40 to 100

C, noiehdmither afolvy HEdrdgel 9oly@er ss idriedntheedrying temperature will do
from the viewpoint of the properties and the productivity if it is set usually favorably
at not lower than 100 °C, more favorably in the range of 110 to 230 °C, still more
favorably 130 to 200 °C, particularly favorably 150 to 190 °C. Incidentally, the
drying temperature is defined as temperature of the material or temperature of a heat
medium (e.g. hot air), but is favorably defined as the temperature of the heat medium.
In addition, the drying temperature during the drying period may be constant or may

appropriately be varied in the above temperature range on the way of the drying.

Furthermore, when the hot-air drying is carried out, the dew point of the hot air is

14



favorably 60 to 85 C, fromthe viewpoint of the
properties and the energy efficiency. Incidentally, it

wo0@lweesent i oned herein that, after having beemwJpzonewe6s09
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in the layered state, the particul ate hydroge

pol ymer tends to be a blocky dried material 5 which

has lost the flowability as a result of aggl oneration

bet ween particles due to the drying. Such a bl ock
diavedblyatrethicatangs ofrOalggl ¥heC atero ffahrady Sootoy AR r%, still more
particles, but has continuous spaces and gas .
plavomblyi 40 10,85 %63, drom) e kiewnasweof e propertiss FbBR gngiey efficiency.
material |acks the flowability due to the . .
aggl oksidsnially 8 alspaERigee Lt havinge Prepedricd in the

B e it BB RGBSl s
furt [ I i.Z . ' '

550 50 AL AR 853 Sl ot AR AR v
t | Ng. h l; I j ;

5, B5L5 ERF Rf rYLag B omi! o i o

ﬁ‘ﬁélie% |G Bt @tihdtis"PabBeihd Qéégﬁ&frileélﬁﬁty o folockfie However,

c
present” 1nvention, the drying and the pulverization,

affk fowsdkhetriéd enat&liasatiltd aat flowvabilitnefiessalhe agglemeration and
favorably carried out in a node of a series of steps,

af@rdfbie debdetode pulefizeh(diittegtated). the drier to an

inlet of the pulverizer is favorably wthin 10

m nut Bsthenpresent awentidd, thehydrogel Hotymert ie giriedtin lthe ahsve way and
favorably within 2 mnutes. 20 In the present

i frthet i pulvetizednast wolll f Bre pieerjmation @&Va&e effried out befogs, at the

especial limtation if it can formthe dried polyne
osarne dineygs.ovrenfiarethe Wirpiery Havevsrathe hydresd qu?%%%ﬁl é‘vorably

powder, favorably a powder havi Ss-aver .
DarivEeied aeioe dfving SOMOTT AGEATY RueE T TG ATer having been
exanpl.e, there can be used at |east one of: nethods in
whPbRIZ&dhe pul verization is carried out with such as

et BT BEhY BRGERT suf Aok, FRAHLUBAAE g Aither
ﬁgfa\é\%g\éeﬁlr ' gilflzlg%%%%]%ryfﬁe’[rk ?%Jdtr%gy %grsrfeyd\‘j’%dgtrig Qttrlﬂéﬁeoﬂf a series of steps,

goph B I ah MRubh6E EE MiiROtd sn Widtkof thbBuREfiad is favorably

yner may be given vibration and thereby classified

t QuittR® 36 Mminifes 2ARLOTRbAbLIOWitR § Meinmes, ystilr mofehfagorably within 2
carrying out 15 WD 2004/°099265 PCT/ JP2004/ 006509 the

plﬁlligﬁtreis_zati on even if no pulverizer is especially

e In the present invention, the method for the pulverization is free of especial
limitation if it can form the dried polymer or its agglomerate (blocky material) into a
flowable powder, favorably a powder having a mass-average particle diameter of not
larger than 2 mm. For example, there can be used at least one of: methods in which
the pulverization is carried out with such as hammer type pulverizers, roll type
pulverizers, and jet stream type pulverizers; and hitherto publicly known various
pulverization or disintegration methods. In addition, in the case where the

agglomeration during the drying is weak, the dried polymer may be given vibration

and thereby classified to loosen the agglomeration of the polymer, thus carrying out
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In the present invention, after the above
pul veri zation, further the classification is, if

waeoEdomey, favorably carried out, so that coaP€®JP2004/006509
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particles and a fine powder are renoved. The

mass- average particle dianeter of the water-absorbent
resin powder, 5 as obtained in the above way, is
determ ned appropriately for the object. However, in

othd enlvetzatishfaven efitd yulestizecis sepackpdlyatedct s of the

present invention, the water-absorbent resi wder ... .
has alnrthe presemringgatiparatice e @P&%F@Pﬂ?%o@hé‘“ﬂﬁlﬁ'%@ CEHSSlﬁcaﬁon
favorably 300 to_ 600 nore favorably .300 t Q )
ply ifirt,es;@s)é/arwfarVQK?BWaqeﬂrgé%g@, 5q hak g@arwgmﬁlegaa? pﬁ‘g\q,p%%el are
t he wat er-absorbent resin wder being fi .
oS T8 AT e PSRl YR Aptont resin powder
di aneters.of smaller t. ' ' 3
B e e R
%. Sti a 0. 0.5 SafhthPahick&it! i th
Vi SHA) S5 SRBHALCEL, heDonERcobupespidan anktion,

WahRE B’érﬁ%ktin Irp%%!d@r hROYHREs-aydRagdptrtitle tiarhéter in the range of

wat er - absor bent resin powder being finally obtained

| RRGHIBS3 (R 600 @9, hvd AGolaBlyt 300l © Jb0army eartcuddrly favorably 380
smal I er” than 150 gm and particles 15 having particle _
diAns0 Qs Oh auditicyahd emtetfabsorB&0 rgsinipovalet beiag fEnablymbtained
of favorably O to 15 mass % nore favorablg/ 0 to 10
masdud¥s agiowider havieg particle alidnyeters o sBalersthangd 50 a1 iatanagmount of
to the water-absorbent resin powder. Parti cul arlty, iQ

t fevopabds 80 10 mvase Ub,anoreifavarably AveSanps %nsitl mag favorably 0 to 5
wat er - absorbent resin powder has a nmss-average .
pass U daticawesticaverbBOB @ & 1858 Tariekiac i Ah HAGr-gosoghpnt resin

S%gevgér gfﬁign 'trri),(?r{,t‘;h%lf ‘ggtg{:—%eobaee%%trggiﬁgp% erla/e;irrl]gi&'péﬁg obtained
f bl 0.to 5, % t f % ..

! Sri s oParipie s spricrs GRS PESRRIE, fiah1 o0 B dugf Bartiotes
d it f.t i ;

By bafticht PRm OGRS Hhar £ R HA6k el SEkorably 0
?E{S §5 %ﬁg%%o}ehﬁvgﬂﬂ go E(ggﬁ b4 isB - mord TaddRHRY ®rto I fhass %,

e case ere the water-a rbent resin is sodium

- PMERS AL GratePAbidrBéHt sy po@dl um pol yacryl ate havi ng

a neutralization degree of 50 to 90 nol % nore

par ti uftdslatly, $0diciplenak iaeniibgt i i famiorabl@that the water-absorbent
neutralization degree of 60 to 80 nmol % then its

buybdin gewabt hasi Smassialerage fpastinlabiayeteotof 366 so HHApnOaBBincludes a

g/m, particularly 16 W 2004/ 099265 .

PGHWIB2REMND PHTIOR: difmetersaiflspatiot thia 50 ginain an emoyrtaf favorably

Incidentally, the bulk density will do if it is 0
0 to 10 mass %, more favorably 0 to 5 mass %, most favorably 0 to 3 mass %o,
relative to the water-absorbent resin powder.

The bulk density of the water-absorbent resin powder diversely varies with the
bulk density (g/cm’) as unambiguously determined by the monomer composition.
However, in the case where the water-absorbent resin is sodium polyacrylate,
particularly, sodium polyacrylate having a neutralization degree of 50 to 90 mol %,
more particularly, sodium polyacrylate having a neutralization degree of 60 to 80

mol %, then its bulk density is usually favorably not less than 0.63 g/ml, particularly

16



measured with a device according to JIS K-3362. In the
present invention, by the pulverization, the

woat@regtssor bent resin powder cones into a | esBCTURI0Y4/006509
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nore roundi sh, and uniform shape, and therefore its

bul k density tends to becone higher. 5 Therefore, the

bul k density is favorably adjusted so as to be in the
range of 0.65 to 0.89 g/m, nore favorably 0.67 to . _ .
Of:88rahlynhot kssd Khann®ps g/an.orlapidgntelly ghe dubk gongtynwill do if it is
yet still nore favorably 0.74 to_0.86 in1, get.sti]l
nowasured, withisl devece7ascosling @5115/19\3?62-af193 e pipsent invention, by the
pul verization. In the gase wher e ﬁhe bulk.qgnsit of1

t RV GEReEPD o 150 SRS OTEE B BEN Il GPRF R ATy § ety Sealy, more

oBishy ?'}%t;urf} 5 B o Gretof e R deBRF e o higher
aicRire 2t R bt s BEBRAfed sd Bboq BEE RIS of 065 to
Bpg%gtg{n;, m@r@cfa%dgg?l}'ﬂtf?eﬁ’)%@ /b G nfor® f/XAAF .73 to 0.87 g/ml,

w y are-appropriately recycled
azettéi‘ﬂ’l rﬁ@t%%&@é(bl?@]ﬂf(‘)e(y{%@\%ﬂrﬂﬂ, 08 stifl:mérogakRabl$®.75 to 0.85 g/ml,
particles are re-pul verize and the fine particles
agfler BEPUBLriQhtion. €IR\RE esbe Wikes ety b@k\dengityt bfthe water-absorbent
af orementioned 15 particle dianmeter distribution. _
Hesw@y @owden deviatepr fesanthei abosatrangs aftec dhes pulviedzation, there is a
particle diameter distribution is narrow, the, _
npossiisilityythatfthe bffectbof/ibe pessymtl inveytign ezayl npt suidigiends be exercised.
I ncidentally, methods for recycling the fine powder of
t he wetfisr -th glnvisepitlverizatipn, the £oaise MaBLdE (erg- OGN product)
USP 4, 950, 692, USP 5, 064, 582, US % 2@4, 493, USP. el
5 and dhefige popdes (27550 pp-pEsIEAcucNHl Bp 1bakeyraE appropriately
is al so possible to ap 2Q. .these fine po r .
- SRR 8 TRt LS| RIEB PR PO Ipgs are re-pulverized
addi tiop, th amount of .the fine.p | :
r @89 &]peeﬁhﬁ: gax%g\% raéeoresgn%vgfi qr a{‘F‘é’é{F‘%f‘hgl\r%p% ﬁglé’lgqag afogre‘)l}l%ntmned
favarably n I . 1 ha i C: th
¢ Wg[l’cieold)%alﬁlegért ﬂ%[rgo%ﬁloh ?Io tvgl?sié O%bﬁﬂ@gﬁ%l);t Cl#létg{tio)ﬁ, because the

e range o _
f ?)Yiﬁ[c lidhntel Qb RRR i¥ohaftbw! ﬁx@ RBE AL bY thel dbokBecycling greatly
présent | nvention, because the water-absorbent résin

PQUEREs. haytiasnthile nﬁ@ﬁéd&"fopﬁbﬁélﬁig&hél finepbRberdf the water-absorbent
di strl%utl on I's obtained with high productivity by the

PYbMR hicZdibdledRd ih REEIEafUSP 49B060aTSP 5,064,580, BSP 5,264,495, USP.
wat er - absor bent resin powder having a still narrower

P A78:879, ERi (81282, BH 68850bTitandER 88443760 nkds higo possible to apply
recycling a small anmount of fine powder. The .
wethese - fufies powéert recesling potitels | toathe aivesenh daveintion.helnapddion, the
way, exhibits an 17 WD 2004/099265 PCT/ JP2004/ 006509 o
almmupt pb thechipapowgerdicingasyelpd ys fryprablis 8ot lagger dlmang)Qymass %,
nore favorably not |ess than 45 )
more favorably not larger than 15 mass %, particularly favorably in the range of 1 to
10 mass %, most favorably 2 to 8 mass %, of the entirety. In the present invention,
because the water-absorbent resin powder having the narrow particle diameter
distribution is obtained with high productivity by the pulverization, there are
advantages in that a water-absorbent resin powder having a still narrower particle
diameter distribution is obtained by recycling a small amount of fine powder.

The water-absorbent resin powder, as obtained in the above way, exhibits an
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g/g, still nore favorably not less than 50 g/g,
particularly favorably not |less than 55 g/g, for a

w0 .20@/009%S % aqueous sodi um chl ori de sol uti on PCT/JP2004/006509
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(physiol ogical saline solution) wthout |oad. As the
absorption capacity of the above water-absorbent 5

resin powder which is a base pol yner becones higher,

there increases the favorability for obtaining the
vatserptiab sepasisn of Favstablshactilesg teaucd) ¢/anmorengvrrgelyait less than 45
properties. In the process according to the presen

ighig,eﬁtll ware Grobkydiat dess shasy SGg/snardrulany §avossnly P@Tsﬁte?ﬁ than 55
there are included: the step (3), of  .addjn 10 . . .
s#lef e d -4 NaSh Kt IO 50(§5é1n%2h198d? seluide Jppggiglogical saline
wat er - absgr bent resi n,powder.. wherei.n t

st el it o o Asr wBabotigh RepRfY) Yals dpove water-absorbent
sur f ace- gr ossl.i;nki ng ;,agen n S L &
crponante Snihds 8 RS riynfer Ehaks HRefEy M Hhorcascs he
cpn . of : 9 j . ;
b BlicR, to0 gohibe, WESFEl Aot Fect) e pxeslont, absorption
hﬁﬁ%kﬁ@&the resultant mxture to thereby carry out
surface-crosslinking treatnment. 15 The

sur f age-hs Q5dbdskicasrdae b StheOpres@itr Hiveaticiitfot oduction of a
surface-crosslinlcing treatnment are various and not
eaaReiapddrvedti medigd. thenewer , inchwlgalt hthevi geypoi(3x of adding a
such as enhancenent of the properties of the resultant
WalrGiceabsoliilettatings apentt trertke rmswitapt efaer-agohgoh regn powder,
pol yhydric al cohol conpounds; epoxy conpounds; L
pohymin tee sofrpowsdinlotregingdagsns ingledast h spiface-crosslinking agent
condensation w th hal oepoxy conmpounds; 20 oxazqline

c anghwiaist es el componentsyanddiag @by drphilicsanie s aatent of 0
cyclic urea conpounds; polyvalﬁgﬁ nmetal salts;

alk 0 apess ar Iskiae do dbmswiarsacrospipldrsAting: asitodild ﬂﬁ%% (4) of
Zgg?gt&g:{ﬁg gilsatzi}q?]-n{igﬁr {qce;agrgé)z %:Qr]}/}ggﬁtgﬁg{“ﬁ%qs-gggsﬁipl{iﬁlg treatment.

005511 LRSS S I B PR e g
Syt A Srfnt i Aot RRRLS Bl CHlo ek 3 e, yiowpoint of
tl,ggéhaés exﬂ{ané’églgel}ﬁglto@%eg Pﬁ)pgffth% Q' thdTRRAPAR RVt &b sBtb¥ftOlesin, there

-prop an propyl ene gl ycol,

2 o> prefeiicdBLEW hs: ]a'oﬁmp@m aReKRb Wompdahds epER @mepaingts Plolyamine
glycerol, polyglycerol, 2-butene-1,4-diol, :

1 c8mbutiiedt oproduict-feath atheiti obndehsdiiope mithnddioepoxy tBmpounds;
WO 2004/ 099265 PCT/ JP2004/ 006509 1, 6-hexanediol, and

1 oRagyiak cdveyanady; meoiandi-) jor gpbyoxardidicanedeonigougds; cyclic urea
etclgrﬂpilr;r?ds; polyvalent metal salts; and alkylene carbonate compounds.

The surface-crosslinking agent usable in the present invention is not especially
limited. However, for example, it is possible to use surface-crosslinking agents
which are exemplified in such as USP 6,228,930, USP 6,071,976, and USp
6,254,990. Examples thereof include: polyhydric alcohol compounds (e.g. mono-,
di-, tri-, tetra-, or polyethylene glycol, monopropylene glycol, 1,3-propanediol,
dipropylene glycol, 2,3,4-trimethyl-1,3-pentanediol, polypropylene glycol, glycerol,
polyglycerol, 2-butene-1,4-diol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol,

18



gl ycol diglycidyl ether and glycidol); polyam ne
conpounds (e.g. ethyl enediam ne, diethylenetriam ne,

wonrb@Etdaydeenet et ram ne, tetraethyl enepent am ne, PCT/JP2004/006509
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pent aet hyl enehexami ne, pol yet hyl eni m ne, and

pol yam depol yam ne); hal oepoxy 5 conpounds (e.g.

epi chl or ohydri n, epi bronohydrin, and ‘

a- met hyl epi chl orohydrin); condensation products
bEtermetmd, ab\2-gulopaxinedineghaoln ¢posn dompeunisd¢&. cthylene
hal oepoxy conpounds; oxazol i di none conpounds (e..g. ..
oalysel 2bglyeidsbpdy: and, glypidol) ﬁ@lya@mﬁp@mpd%fﬁeg-aqtﬁw@f}@mm
car bonat e, conpounds (e, g. .et hyl ene carbona .. These .
n@igthylengsEmIgs.t her al HW&‘W%@E&?{W%I y or i #?)aethyi%nepentammea
conmbi nati ons wit of her. 10 suf

h each £ici ,

oS Bt a8 Slenfioe prad o T Efo FhInéy:, hptgepoxy

to ingdi bl y. : -~

S I A
t . i : h

t%&f%f?%aépé%ﬂoﬁ%&g $2RQen Ctﬂ@%‘d@?éw,ol}?ﬁgﬁ@ dﬁﬂié)%ﬁnds AVE tile above

atons are favorab t hose whi ch have

g?ﬁlg?@xgﬂcr'b@guﬁds? BRazo Rl ROADESHAMAS #DE E2-odzoll fiBod)Deslic urea

e-crossl i nking agent, being used, depends

UBQRpSHEE; aRP a}k?fé_ﬁ@ wagonkel duthpoeads tng éthgetie carbonate). These
conbi nation, buf is favorably in the range of 0.001

t mayObdTasal Ytheimilene megpectibtly 6. Gil combmatimsswith each other.  For
relative to the water-absorbent resin powder. The
s wuffiaicatly r @esdising - the eeffdctsg ofigbat presdmit cinvéngions atl i rfavereble to
process according to 20 the present invention for
pinspensably ofusa wéteer -pabdsdient alcekgln, comppundss ameng  these

af or ementi oned surface-crosslinking agent and ter as ..
eswiéarercapsstinlipsrigarts. ang thk pelyAYATe @@ﬂﬁpl FemByMs; those which
sol vent content of 0 tqg 10 ss %relative to,th

Shveein § Gampn sones wsdrvogetlp e, DaamaiR AV o fiarbon atoms

wat er , \I)[hiC is contained in the
s arr e 18YYaYFi nk-treating 25 agent in the present

v or T G BE P AR TR G ER, o8 5 depends upon such
f Ly j : . 0 , )

B SPRBRU e E g AR ik KBP ProfBLEi s gnee o
1900185 S1 §0 miIRS b, BYRE P Yrably: .00 b, FASsI o4 Slehtiv¥Sio the

to the water sor’bent resin powder. 19 WO 2004/ 099265
PGHtIRR0ERAEHAPowdlre hydrophilic organic sol vent

content of the surface-crosslink-treating agent
The surface-crosslink-treating agent, which is used in the process according to
the present invention for production of a water-absorbent resin, includes the
- aforementioned surface-crosslinking agent and water as essential components and
has a hydrophilic organic solvent content of 0 to 10 mass % relative to the
surface-crosslink-treating agent.
The amount of the water, which is contained in the surface-crosslink-treating
agent in the present invention, depends upon water content of the water-absorbent
resin powder being used, but is favorably in the range of 0.5 to 20 mass %, more

favorably 0.5 to 10 mass %, particularly favorably 0.5 to 7 mass %, most favorably

0.5 to 4 mass %, relative to the water-absorbent resin powder.
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in the present invention is in the range of 0 to 10
mass % and favorably O to 8 mass % nore favorably O

woaod/mess % still nore favorably 0 to 3 nmassPeq/Jgmn4/006509
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still nore favorably O to 1 mass % particularly
favorably 0 mass % (a substantially not 5.. contained
state), relative to the surface-crosslink-treating

agent. By the process according to the present )

i nvenThehydroptelip ogaaic sobsntcantar udtioeshifasadrasklénk-treating agent
bel ow- nenti oned novel water-absorbent resin is

olnt thie pesentEinventéemmi & thesrange phidsto pY seass o apd dfayerablyt0 to 8
the surface-crosslink-treati nsggagent of

s \/\@l chart he | .
hipassoiphmore faveraghnd o §anase i, strpeRtfaTRIabIB e + Bt @ayet still
sol ves th oblens of enviro ntal . 10 con i natjo
361 GvGEEsED 7 4 e AR LT RA G S DA RS S Rp Giaally not

durin he .productjo and further i t
crontaifed At FOUE {ohile SRfrerior i BBl pdeRP Y i Brocess
used f.or th anj y . | al j .cont ac ' tl
Bl S BN AR . pgSe T byt e
ﬁ%l&?f%eﬁﬂdn%d A8viif whibr-hofinP FEANMsCotARRL UNThrtheHBdt8] hvto this
aving no or only one functional group) which does not

ReR LRS! b ke Surfdee-cr@akihi-RBatigt feenkeofa®hithothe Uydrophilic
favorabl'y the carboxyl group, possessed by the
Waioah vt &ahteh€ hiad) be@p eiuted; soxasmtheprobiemeafl environmental

-include: al cohols (e.g. ethyl alcohol, propyl

akehalnatibs ofueo py | waste diqoidy ; aldddromeste( gasgs  disahiarged) during the
ethers (e.g. dioxane, al koxy(poly)ethylene glycols,

t ptadabiyar, ahd fiarther, gxatifiksghe ugeecitgumstaneespuch it Hie) wateiepsorbent
sul foxides (e.g. dinethyl sulfoxide). 20 In the )
prasgeistus¢chfios tha ssnitaryhaatbijals Biiah Goatask disgatly v upgn bodies.
refers to an organi c _conpound which can_di.ssolve .into

| i qui Hlevgapen, the hydiophilicosgAns soYRE WilLid Af itys ag piganic compound
|S 2@2@% g%%&%ﬁ% ch)fc’ gﬁlly%é ?@%C&llplelafﬁrél?p% Q)g}llclﬂ 89%31\69 nfa cle ¥ cpo%glinking
of SR L vitoeh Sl TTrab B sl Bl pOiseh oy he
SR, RO SO i Sisates. o

| 2SR ?pgi)%ﬁ %cﬁ@éaqédﬁﬁﬁy d.ﬂ&%p! I1&tonRs R Cacét,@h%’)?;htthers (e.g.

for exa top I"'c organi c sol vent” havin

baidyald PoiifsxyPlolyfeMRnab! %IRBIL 0 IthhGdrofes), amides = (e.g.
fgilldoraa |y GO}iyggOl%% : par%gly?él arly fa\glzgrably 60 to (

13Q%aprol#fan{¥Dar @ S840 o PGMoll2 S0MNEH509

Incidentally, in the case where the crosslinking agent

i s an [@tigapicsert npaiod, the hydrophilic organic solvent refers to an organic
compound which can dissolve into liquid water at normal temperature.  Usually, its
solubility is usually not less than 1 g, favorably not less than 10 g, in 100 g of water
of normal temperature. In the present invention, the hydrophilic organic solvent
needs to be a liquid at normal temperature. However, the solvent which exercises at
the maximum the effects intended in the present invention is a volatile hydrophilic
organic solvent, for example, a hydrophilic organic solvent having a boiling point of

favorably 50 to 170 °C, more favorably 60 to 150 °C, particularly favorably 60 to
130 °C. '
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the distinction between the crosslinking agent and the
hydrophilic organic solvent is as follows. Usually, a

woanpmaydswhi ch substantially does not make a PCT/JP2004/006509
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crosslinking reaction with the water-absorbent resin
(conpound whi ch substantially does not 5 change the
properties of the water-absorbent resin) under certain

sel ected reaction conditions is classified as the

hydr dphidentellprig e eass atheenthe ogysskimlang agrt Lhath gtgapigrcompound,
exanpl e, in the case where a crosslinkjn

i <N ba oY e CRERIAR SBFRARE Ry JoRy! Fokgiic solvent s
LR SRR oo SHER BT e b o
3 e TGRSR B PR R ocs o
COREC PR o1 G PG TP GRS s e rssin

i (%’n%%dng Ns Cﬁgﬁa@@‘# I§§ ey }gfdtf%ig@p RARNovenn ! Ol he other hand, for

wat er-1nsolu ne p ers and surfactants.

l@xatgﬁﬁe,!oriﬂc S AGE OfALRY at QrdsiBnIBheSRALtIdMVIRRL | BY hixing the
production of a 15 water-absorbent resin, the nethod

f QateRdBioiBert 6sis Wil A€ vegaass bomiodndest it guagantolution and then
t he wat er - absorbent resin powder is not especially

| hertingdhenianB\eganiesanphiad is téfmedal thenabssiieking agenthod

in which the surface-crosslinlc-treating agent is

dr opwirke susfdckecrosslinkkecating eageabdnrthe npreseas i inventind emay ofurther
m x themtogether; and a nethod in which the .

s inchateesonpmseits roiher rthart Hregatoyementigneds rinyfee) range e spoiling the
wat er - absorbent resin 20 powder. Wen_ the .
saffecis eok rtbe s presentt irventiny agBRMRplEs agfdeych ocemponents include
wat er - absorbent resjn it is favorable to use

wder,
aV\f@i%ih”@_l%ﬁﬁ%f’%F&ickerpod‘f%g@ra%bé“@%“ft%@? ively carry out
Lg:m Zr(l-j Sﬁ‘lg‘( : &gb%sg\l p é(?cgfj(ﬁgg E@g tlge? E)gé:sler?t:,r:n%{ehg% f)%gr pIIOHSCﬁOH of a
\f,\ngagerg-aagB%B%rggrﬁsﬁHth 1§ Irnlr)]%tﬁg&l gc% V@ggn? zﬁrﬁl(ej %ﬁ%&%&&ﬁnk—treaﬁng agent to
fﬁlief %&?e’r%%?o?ﬁéﬂt%éi r§ VddtYis gﬁﬁ rgs*)éé?ﬁ@‘ Nefited EXAOREES, @kamples
X1 ng u I I nder

appara I ncl ude cy type m xers,

doubl & iﬁ’@lhg%cé’ﬂl%tﬁoﬂﬂﬁ,miéﬁ fifo suricRisagiketieingReent is dropwise

m xers, ri on type m xers, Sscrew type m xers,

fladidl el WatBRRR bRt Aisin Povedertty RRIxNh¥@r tdgethers and a method in
current type m xers, tw n-arm kneaders, internal

MvABELS the SkFAMOCZROMAIOREAG RERt IPRRA A6 BRIwater-absorbent resin
pul veri zing type kneaders, rotary m xers, and screw

t ypoevdext ruders. It does not

When the surface-crosslink-treating agent is added to the water-absorbent resin
powder, it is favorable to use a mixing apparatus in order to effectively carry out the
addition. Although not espéoially limited, the usable mixing apparatus has great
mixing power favorably for uniformly and surely mixing the water-absorbent resin
powder and the surface-crosslink-treating agent together. Examples of the mixing
apparatus include cylinder type mixers, double-wall cone type mixers,
V-character-shaped mixers, ribbon type mixers, screw type mixers, fluidized-furnace

rotary disk type mixers, gas current type mixers, twin-arm kneaders, internal mixers,
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matter whether the m xing speed is high or not. In the
process according to the present invention for

wonrodwoeieon of a water-absorbent resin, the PCT/JP2004/006509
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wat er - absor bent resin powder favorably has a

tenperature 5 in the range of 40 to 80 C, nore

favorably 45 to 80 C, still nore favorably 50 to 70 C

when the surface-crosslink-treating agent is adde

t pudveizng Ktypet hiesaders.eroifiar mixersh ngladcesw éﬁ%?’ﬁ@’fﬂersr e%’i does not
powder has a tenperature of |ower than 40 C when the
suaftercehaethes d89 MKDE ﬁléf‘ﬁfillﬁw}glghg’éﬁ?t i s added thereto,

there are di sadvantages in :

wat er h’aﬁh‘?)rlfﬁ@?ﬁss r'@g? S t%r&‘SUE@aerﬁnH’é’Fntﬁqt’gﬁ%m%‘qul of a

enviro

tWGEer‘@ QL tnl? F??Efb Waffiﬁ agwﬁe&%ie%ﬂb\hcz\? e?’tf%\%rgoci§ b BQemperature
J ﬁxrgrrgrlkx)g??gqb @B{oc{mﬂm?ﬁ%vﬂ%ragﬁsﬁato Wrs@ﬁl%{lsreofavorably 50 to

sSurface-crossl i treat

aﬁg?& J{Vﬁerﬁ‘%‘% ggrf%&e(g@sﬁnk t[llastrﬂ% Mt Hi3ady BBleRICIntRe case where

ossibieto uniformy carry out

aC cor gﬂé{ %r&hﬁ%iﬂ ﬁ&k’m Hak @edciRpBiaturk B G®edhas @9s°C when the

ng to the present invention for production of a
1Rt eroRksenbaMt: igst s addédhebgdiondiere apedisadvyantages in that,
lTmted, the tenperature of the
swhbAde whesabdortent resat isnpuodiged unddrenghatiaiiity tangironments, dew
surface-crosslink-treating agent to the
wabietensatioar teads toeséour piowthss tause f taoublesb| yinf e case where the
sufficiently exercising the effects of the present
i watantabsorbent tesipeaveden rhas vih tepesaibeet adhhigher ;haao%% ﬁowhen the
exceed that of the water-absorbent resin po whi ¢
uﬁ@réac@cfégss{ln]é-trg@tmg: agent &g aql(kéi thoygto, there are disa Vantages 111 that it
surface-crosslink-treati ng ent
6065 & heymipsERls toedBrIYtATE o B SPG?C%?E%@BFW&&W&FHW

wat er - absorbent resin,. the %}Pr ace-Cr.oss

tr eat M€ BrOgess peeqrding tgy aﬁr?sﬁﬁt ugfelnéprrf ﬁgl)ggproduction of a

\SNS{{afge‘?r C%B%rj‘;?%tz lﬁeltsg]r}lf eélf fl n190 a @élgh?slnﬁ fflgd?e%ﬂe?atﬁll%e of the
i E"HE& %r%sﬁnf( ;n% ?%éﬁ'i %vh%ﬁ cfl‘dh%g”ﬁ& % foée &B?Shnk-treatﬁng agent to

erature O avorably in t

"’Eﬁ?ﬁla&f aﬁ&rl%éht 286h F@W&@i‘ﬁ@ faRyrabRttoy s%cfeﬁtlféﬁerﬁsmg the effects
nore favorab 100 to 220°C, particularly

f %‘f‘i’l‘i@gfd{eﬂe Zi@vdnﬁoﬂozote@lpeﬁtﬁreh@ﬁifch rgbstalitiadly idoss nst exceed that of
favorably in the range of 1 to 120 m nutes, nore

f ayor alatey-absorbent 1@&sin 2 poWde20QKich99REEgoes the addition of the
PCT/ JP2004/ 006509 minutes, still nore favorably 20 to
9Qurtherqtresslinparehting hgomk.y f avor abl y 30 to 60

In the process according to the present invention for production of a
water-absorbent resin, the surface-crosslinking treatment is carried out by heating
after the surface-crosslink-treating agent has been added to the water-absorbent resin
powder.

The heating temperature (temperature of the material or temperature of the heat
medium) is favorably in the range of 60 to 260 °C, more favorably 80 to 240 °C, still
more favorably 100 to 220 °C, particularly favorably 120 to 200 °C. The heating

duration is favorably in the range of 1 to 120 minutes, more favorably 10 to 100
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m nut es. Favorabl e exanpl es of conbi nati ons of the
heating tenperature and the heating duration include

woheo4fooddepwi ng: at 180 C for 1 to 90 m nutes ardTAP20BOW6509
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C for 1to 60 mnutes. 5 1In the process according to

the present invention for production of a

wat er - absorbent resin, it is inportant that the

heating is begun be%ond 0 second and wthin 5 n1q ﬁf

f momtesh sti naotst favaes baaptqoo%) FRINples, partwulaﬂy favorably 30" to 60
surface-cross|ink-tr

1t
veRiHesah Sy Hable Gawples 'égegaa%%en Bgms b tebifoaging tompgrature and the

nt that .t { .
rSridaisnategel® (Foding i §F dehrie S plifsand at 200
\Aforetg'% ti on d 10 step (4) is beyond 0 second and

es. This tine is favorably within 4

t ! C t S t lr on of a
m nu thér%‘{ ‘E?%Js?"%r &Qillﬁégt% !Ble” éﬂtnfffv%ﬁtgl fb} H&l{cﬁ £

favor rt| cu avor ab y

V‘Wé{& ngorﬂénlﬂ Y CP%ES itl ﬂ%n‘%ftﬁﬁttﬁat%e h%ln%ﬁ@%ég’ﬁn bdP6RADI seBond and

exer Cl hi s way, beginning the heating

V\WitHh{‘S ﬁnﬂ%t@é*fr@ﬁl tilE e bhﬁl@@fd@lt@fﬂ dfhige siadcicresslinlf-tredtimg agent
surface-crosslink-treating agent to the

et gie-whisphierient esimpwdder Spddifidatly has impertadt¢ha théréime of
time of fromthe end of the addition of the

sfivfvaite ead of thd afkremea‘eiomaulgstqg@mtillttbe beginning of the aforementioned

wat er - absorbent resin powder till the_  begi nning of

t blep Ki4aisi eyonds O sesendcing withineBinuidse Fhpdbpe isfvergely within 4

present i nventi on cannot bhe exercised. _Inci g'e %H é
fmmutes

i minufes, gpersalavorahlyewithignd mipwes; sl wore fayerap
;gm%a;;fagm@é@ oSl S T RS R enion a
CELOLTBy S5 L LSRRGSR g oot e
{l(ilﬁo%ts) il?ezitﬁtace éolsﬁﬁ’%éo tlﬁg %@%nttt? t{-%%a%g—aPsrlorﬁPer]nt resfm powder.
feERaké) whele M tJ[lng € filofe uﬂltearéhd Mo¥t Wie€ dddition of the

t ere y carr out he sur?ace crossl |nk|ng

appar at s %‘gf(?{)e?ﬂ%%ﬁt thi He tPReCORbBRO rkdlh OPéWder till the

e step (4). In addition, in

c %Qnﬁfn t (ﬁethG %ﬁt‘n@i RUScyBA® URIHURS, theheffeoyLthet prosene dvention
easr | ge cal cul ated from such as: the anmpbunt of the

\N@h@{ot@b%%rbged resin being fed (supplied) per unit

time; the stagnation tinme of the water-absorbent resin

in amncpaaalbt ustegressddinvgntidoe the time of from the end of the addition
surface-crosslink-treating agent thereto to mx

23f iz 20dca9ealsk-ReTingPagy i@ Us5veter-abipabas rfeSllam’QWtiﬁlétlu the

transportation tinme of till char%| ntg the res Ita

mbgginning oftthe hepsing refers specifically to the fime of from e end of the step (3)
(of adding the surface-crosslink-treating agent to the water-absorbent resin powder)
till the beginning of the step (4) (of heating the resultant mixture to thereby carry out
the surface-crosslinking treatment), for example, till the charging into an apparatus
for the step (4). In addition, in the case of the continuous production, the above
time can easily be calculated from such as: the amount of the water-absorbent resin

being fed (supplied) per unit time; the stagnation time of the water-absorbent resin in

an apparatus for adding the surface-crosslink-treating agent thereto to mix them
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apparatus for the step (4) of heating it to thereby
carry out the surface-crosslinking treatnent.

wepewiobdwal | y, the above tine may be det er m ned#CbyP2004/006509
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actual |y nmeasuring or calculating the powder

mgration tinme of froman outlet of the mxer to an

inlet  of the 5 heater. As a nethod for
surface-crosslinking the water-absorbent resin, . .
viogithery anéthgrprasposstigetimgaf tilh chegnesbe sespitpniogixture into the
(Kohyo) disclose such as arts jncludin

ar the steps of:. ..
RTINS e SHER (PO gt fidp tHFTEY FRY opiee,supatampsslinking
bei f t..1,00 /h) wth ' -
(Seindite. SPRAGF Riigbuehms mal il desERist e Ry ggasuring or
iR Pl i PSSR oA OB o et e
g régeral l'y, once internediately storing the
V\E? - absorbent resin has been carried out as a

cushi ,ﬁg Airﬂé‘tb&g foP Supth&RS ok FURMB S theP Yot 2Bsdrbont Nt working

for t surtace-crosslinking agent and the subsequent
I eaatids dshepdiirih JplALse8i7111908 (Kbiyd) igscfors sumh@r Listitduding the
wat er - absorbent resin is continuously 15 produced,

t figpsSbeREntARublyHiRehd e etdi@raboyrbusteresih gavales foeingfesl. at 1,000
However, as the production scale of the

weg/ay witbso tleeitg agit isurface-emsaakimg ogdntle andrthen oficet goring the
of thousands of tons to hundreds of thousands of tons |
pessulyadr mixtote; | @sls thenanortinienslni heating othgeyuiripee.  Like this, in
di st anc@e@iconveyance time) between the steps has .
beeyenti ass aggnerallys iodess Interancadisle sgqrgl,ga@]g ~water-absorbent resin

ORI TR ETE TR
SRR IR RERL R T

o b bl A BB fporent o, spmons
“REATE R I TR PORTRP 1ok PRnSERER! Boveves, s e

isﬁkovdﬁplg?rg Qﬁeﬁ@ Y JH@SWJ?&- tsﬂ%%%@in fn@féa@éseﬁl?(itqﬁlleez§11ge of tens of

ven ave directe elr attention to

| A REIRL I At EnsSoaRBRIINBE hdubhdior @nsfRE yedrhBot less than a definite

surface-crosslink-treati ng agent and the subsequent
I @adfe9hnden@Riaftd (oiednes tine)Wrtweat thehsttpd hes bedossd necessary

or sinplification of such an internediate step is

i mpsidésaht above stohgeci Tigeréfore, pir lgsdetn e aftual Isguation that there are
wat er - absorbent resin. This omission 24 WO _

2 Ot B2 6 StePCTHod HROCHWOBSOOr storags) ahhiotingd 4gn rfens of minutes,
the internedi ate st eﬁ enabl es not only the enhancenent

ofas theecase may be, several hours, between the steps.

However, in order to use the specific surface-crosslink-treating agent which
includes the surface-crosslinking agent and water as essential components and of
which the hydrophilic organic solvent content has been reduced, the present
inventors have directed their attention to the intermediate step between the mixer for
the surface-crosslink-treating agent and the subsequent reactor (heater) and then
found out that the omission or simplification of such an intermediate step is

important for enhancing the properties of the water-absorbent resin.  This omission
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performances of the water-absorbent resin but also the
reduction of the investnent in plant and equi pnent.

waxenpvess of production facilities means for aedr@piong006509
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the present invention 5 include a facilities |ayout
such that the reactor (heater) is set below the
apparatus for adding and m xing the

surface-crosslink-treating agent. Specifjcally, the
et smphifeasionexftthe dafernediate siehi eablen ot only the enhancement of the

surface-crosslink-treating agent has been mxed is .
dpesformangss of ey %tﬁeatﬁﬁ@&mgﬁeéﬂg%% alsg &Wﬁﬁ\ﬁfém&ﬂef the,ipvestment in
step (3) (of adding the surface-crosslink-treating
ajaptand SaUWERht er - absor bent resin powder), and then

oo AL LS AUTREP AL I BTy
h d of..th i L | i Ny

B BT T ERTE 000t o
p&ﬁfﬁ%"t aﬂdnyxglgéﬁ%’nt}feo rﬁupfaé’éj-%gélﬁﬁ-tfgatiﬁg ;ﬁ@éxﬁf - algpedibedlty, the

resi it provi he bel ow nenti oned nove

VRLERE-26RSnP £ WRE Which 8 Srifdde CRddsMnl-tibhtin ggeAEIRR been mixed
provi ges t he wat er - absorbent resin according to the 15
pfseéﬁéﬁaéée@lV GOkl @ \Wpp&btuk SfoR capyiip- alis drdbstep (3@sfofi adding the
obt ai ned by a process including the step of
palrfurectoshingk-redingragest to e waferabsorientresmapyyoteenand then freely
including acrylic acid and/or its salt (neutralized
nedley aml fhends aharged into o aefacs tiwatohent Weactor (heater). Thereby the
wat er - absor bent resin bei n_ﬁéé:har acterized by: h,av{ nf? a
ntigis-odfromaihe epdof theistep @) Hfdhedhegsminpol the S‘@B(ﬂ“bﬁ]s nortened.
i ncluding. a powder having particle djaneters of .
Sl | She A00YRFPOEB0 AEAIE J ATURENLANGIHGN 167 Riductign of a
relatiye to the water-absorbent r.esin; nd._exhi bi t i ng.:
et abcabr i B ilep B PG eRgo e o s by fin
and ap_absorptjon effici f - U
under gp%? .alilgh 1§ Bt g@%%th%bvg%g}'\%ﬁast%er A EaE%c@% ége)cr?t{ ding fo the
8 AL hitiPid DGR | BYERbBRd By BBleshARIudi
SRR Fh LR AR SR B R By Bl g
0 i : rCinBhéher?¥hpdh€including acrylic
p:ﬂggsl}%lfgf k’@&g&“@% er -da%é%sgggﬁ? ar esi ns(_,3 di al?oers})1 int hge Y
Wagliduh@er ranagr Pedutdlis Iate@apadsata edik evapotdht,n@ith the
many arts which have hitherto been proposed. The two
NMEr-aBsdrBEmt edsn foeinyd chadactopzddh@dypriesant ai mwssaeorrsge particle
nanely, the total 25 WD 2004/099265 PCT/ JP2004/ 006509
alas@idadri cI1300ap &00 tuyn;ancluding aglsalephaving phiftictsi diamgters of smaller
under | oad, are defined by the )
than 150 pm in an amount of 0 to 10 mass % relative to the water-absorbent resin;

and exhibiting a total absorption capacity of not less than 70 (g/g) and an absorption
efficiency of not less than 70 % under load.

The fact that the above water-absorbent resin according to the present
invention is novel has been confirmed not only by analyzing the current state of a
large number of commercially available products (e.g. water-absorbent resins,
diapers) in the worldwide range, but also by comparatively evaluating many arts
which have hitherto been proposed.

The two novel parameters found out by the present inventors, namely, the total
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bel ow nmenti oned equati ons based on val ues given by
absorption of a 0.90 mass % aqueous sodi um chl ori de

weoeabutowess (25 C) for 1 hour. Detail ed descri pt PONEP2004/006509
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about the neasurenent of these values for 1 hour are
given in the bel ownentioned 5 detail ed description of

the preferred enbodi nents. Hereupon, the

af orementioned equations are as follows: total

adbsanppibn wapaciyaaridt the( aysgiption atifoienesi vpdes dpadi 41y degingg by the
w t hout | oad + nonolayer absorption capacit QQ/ ) o
Uredlesy-mhensignedagnatipaiobased on elyes @ivsnchy poPrRIe 9 899 mass %

R S SATOATET) 5 B e S s o
tggt%@??sg%%egteg)tf t&gsfelegqlgésg gérgigl?ou:r gag%: Irq]gew y irﬁ ec‘lﬂga é)e{or\;ve-mentioned
enentioned particle di . d-exhihi _
W L
ef fi.6l ency yqulg?vsl oad in the aforenentioned ranges.
ity iy o o

vorable that this resin is a 15

f . f h i i load
tS) glr oaf’ﬁ‘%%{b?g@tégﬂ ﬁpﬁf@ﬁ? d=f WsbhRfonh@patiBe (g/g) without load +

i ameter el enents

(H&%ﬁéla?éf%bﬁggtlimééﬂaehy‘e(ggﬁffﬁkﬁroad;r:ﬁtdi o of powder

having” particle dianeters of smaller than 150 m

par t i ghseriioaraticiendi Gy ubdér load =anwnelahtrbatiserpttioe capacity (2/g)
absorption capacity w thout |oad, the nonol ayer

alisder péadon 1 @Gpsoi gtionwapsuityl (g withoet Ioad.al  absor pti on
capacity, and the absorption efficiency under load in |

t he b&hewmavehtwatereds@denrtangis acaidingotpethe present invention is a
wat er - absor bent resin according to the pr

( nt o

i matentabgmibéng resimvdrckohas the aéprpBeRiiqngd ekt T dmeipsand exhibits

e.g. deodorants, inorganjc, powe . , “
g iotalo bscnn. CMEHY S6Eb il Ag-BIgh B g gnder load in the
invention is free of imtation in respec 0 i L
p?BHWEPﬂEWE%rgggg% | £ HOWSHE, ¢ Hntlf o PSRATS, ﬁg%pg%%sfﬁyn sod
t he article dianmeter.ele S - I
PSRBT g TR R A e
of . smaller th 5 : i on: v
sl st aRRegsporThp st talo MRRIRE hAnEIRRKIS iameters
R SRAS 1?16}@0 NI ﬁa\f?ag RRhALNESDYitiBn) BICS@SEits the absorption
|nclu§|ng fhe steps of: polynerizing and crosslinking

a c?;?e[l itRQAPRAENhe hidgbladémabReption Capreityl widel doad, tike total
sa eutralized material) as a main conponent; and

2Gb b RAPHRGB2 6 e hbIspA0H ¢ BRENCPunddidondcianbe belbwngentioned

the particle diameters of the resultant

Wahifles abTh¢ enél waki-absorbérteresin according to the present invention is
favorably used jointly with additives (e.g. deodorants, inorganic powders).

The wéter-absorbent resin according to the present invention is free of-
limitation in respect to its production process if it is controlled in respect to the
particle diameter elements (mass-average particle diameter, ratio of powder having
particle diameters of smaller than 150 um), the total absorption capacity, and the
absorption efficiency under load. However, this resin can easily be obtained by a

process including the steps of: polymerizing and crosslinking a monomer component

including acrylic acid and/or its salt (neutralized material) as a main component, and
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af orenmenti oned range; and then surface-crosslinking
t he wat er - absorbent resin, when particularly

wonroE@esicng t he wat er - absorbent resin by the negelP2004/006509
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surface-crosslinking treatnent aforenmentioned about

the production process according to the present 5

i nvention. Hereinafter, further descriptions are given
about the water-absorbent resin obtained by the .
pthed wentrokling rthe patickcdiamatersgot hetmalignewaler-apypyent rgyin in the
or the novel water-absorpent resin accordin% to the
pafosumentionedraneeand then suakass-craselBghthe madgril S%fgent resin, when
obt ai ned by carrying out fhe surface-ctossli.nki 10 .. ..

C peskiewlarly DYoecesied MeoP BIFEAbToOaY riy 5V 16 Ay loyiigce-crosslinking

(requl ate to . a specific particle size f .abl r
StEfment atdromSuBieh SPny fieoPiskhidhy sk aRERUAR Y hEpresent
i nvent.ion. This particle size is favorably such that:

pHHEPE? s of smaller than 850 gmbut not smaller than

150 gm CONReL Sfurfhf d Fcé@ti%??%getg %i\%ﬁsﬁbo%’c Qhe tWifer-absorbent resin

entirety, and partic smal 'er than 300 gm

CBHﬁmeﬁeoy?fg% T tibN PP ARSAIINE & tHehfedent aivehfi®t ¥s gle novel

and nore ably such that: the particles of smaller

t Bafer&DSorgentRein B&ordifg el theprésbatint&fliogm conpri se not
| ess than 95 mass % still nore favorably not | ess

t han 98e resg-aYsorbénttrbein,eistobtaded by carpyikdh dutding surfase-crosslinking
particles of not smaller than 300 gm conprise nore

f areatnsdnk in the afdrementionad was iradissitdl (sgulatedjrioraspecific particle size
favorably not less than 70 mass % particularly

f davanaty forrsoffidiently exergisinpsthagtectspt Gk presentgpyentony . 20

The mass-average particle dianmeter of the

vat er Thissparbidasizeds favorably pechyibat datticlesifesmallghthag 850 pm but
favorably in the range of 200 to 700 gm nofe .

{ 20bFABIIY e 150 BB gATSe JIRUFSUNER 1) haTorapf hesgpirety. and

g rdsephaa pplef AT Y if oo rRE e s el g0, e o of the
ggsﬁi%%n?aépsﬁ?@ \?osrtbgg ggé%@%ylt%sﬁlg%g? gl‘rfl?léaggﬂar é%(% pum but not
r &Slalled hah IT?(I) @Fmgécgﬂﬁrige'}l\é? s ?ﬂgir?éﬁ‘%e’% KilPAY¥REvorably not less

having par l'aneters o er than 150 gmin

g%é}f@%‘ Mas®bs, (R l@lFﬁrXtyQ 19 addtibRSthe YarticlB oF doR ¥RERG! than 300

to 8 mass Y% sti nore favorably to 5 mass %

P3irh icbhhpALd dhord AVEFaBII otdedsGthadn BB SBasy o, Istillahbreefat@ablpenot less
wat er - absorbent resin. 27 WO 2004/ 099265

PE4n) RLR24 QOp&GBulatiy favdeibly not,lessthdrn7 i mass %, of the entirety.
wat er - absorbent resin in the present invention, the
The mass-average particle diameter of the water-absorbent resin in the present
invention is favorably in the range of 200 to 700 pm, more favorably 300 to 600 pm,
particularly favorably 380 to 550 wm, most favorably 400 to 500 pm. The
mass-average particle diameter of the water-absorbent resin may be adjusted
(regulated) by such as agglomeration, if necessary.
The water-absorbent resin in the present invention includes a powder having
particle diameters of smaller than 150 pm in an amount of favorably 0 to 10 mass %,

more favorably 0 to 8 mass %, still more favorably 0 to 5 mass %, particularly

favorably 0 to 3 mass %, relative to the water-absorbent resin.
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| ogarithm c standard deviation (o ; the decrease of
its value indicates that the particle dianeter

wdizadrootesi on beconmes narrower) (which is det ePaTaRZHO4/006509

the bel ow nentioned way) of the particle dianmeter
distribution is favorably in the range 5 of 0.25 to

0.50, nore favorably 0.27 to 0.48, still nore

favorably 0.30 to 0.45. Logarithm c standard deviation

of pdnt additorgi asntst dre satrapsubergnresinhins thes piesei) yention, the
obt ai ned by a process including the steps aof. . ..

dpgesithiyd wigndard dayiationaleds the riecreasy AT 1\%‘ Yau% igdicates that the

STt 2L ver, BRIs e P 0 o265, Ay i
R S
543 B SO D70 P PG .0

84.1 lg/é?gsagiﬁ %?@%ﬂﬁaﬁq{ewagbﬁ of e Riam@eMNgRbiion: ThisSs a value

mass hen i ntroduci ng these determ ned val ues

i f | M8 tth®Biep§ of-=clbhsiyhg! tHé Xdhteftabsdrbent resin
F%Hrtﬁggﬁ]?g %é}o%ﬁrsgﬁglﬁgﬁggl.lggtepﬁgfCat eg‘ysgch a broad

P&{th 1784 StadliATB&es heWieg hhdabtdpefiingfsizs pd\@derums7 tlopum, 600 pm,
cause such as segregation and powder-supply anount )
esgNs, i 425t fig, BaadlmnglDoiunt, hsOppmgend 4Sheme fand ghens ploiting the
ois not very favorable to practical use for such as
dpearpattages R biiethot fegidu¢safmaining zon tthesse Siewss @thah logarithmic
0.25 indicates such a narrow particle di ametler,

dpwbabilityt paper;aind dhavo figer itneesls: detraminips pprtslo giapgter X1 when
t he handling of the powder; but _involv t__hgsi)ncr €a5e . d th
oR TH¢ hmnsnt’s af & Raticlsadiawetepaioy PEFRS] Fnty 1 iTHES 70 and then

powder bei ng recycled for the_ adjust.nent (regulation)
ofmtioducing Ahese deteimaimsd valderiinioihe %‘gcn’%‘@g Fﬂléa(tl(%c rease of

th d [ it time. Theref , h

0 iespggt u%gr:&% %38&?@2%@& Tﬁgl wat Ie:n-aabsor gcraﬁt o: gsi ?luicn

th ' t] i bit. i . .

(1o PEBESEE 0 e PGP ORETD P BeBRGRTGES P 1900 it diamcer
Lgi/s!t)ribqlk?ilo}{ (ﬁ glﬁpdg@f%g F§g Rf"&u§é swhlgas s?%fe#ghtiod"ﬁ{cﬁp(fv?dé@fslﬁﬂly amount

ess 't particul ar avor abl'y not I'ess.

;Q@%éﬁl #e %angna%%f of th@\pRHaBY. ¥ Thekefdi@s SudhhétD istotavegy fivorable to

mass % ueous sodi um chl ori de sol uti on

(gha)éﬁ'bal'&gif@ﬁlsu&@éé Map&e! UDh QY owict hand, fopad. tolbe leksethan 0.25
case where the absor p{)i on 28 WD 2004/ 099265

PG dR2004h Q0RBON paetapadiametdr aisttibietiod. ¢FG pomsisr 86 to: be favorable
aqueous sodi um chl oride solution (physiological saline
for the handling of the powder; but involve the increase of the amounts of the coarse
particles and fine powder being recycled for the adjustment (regulation) of the
particle size; and thus cause the decrease of the production amount per unit time.
Therefore, such o is not very favorable.
The water-absorbent resin in the present invention exhibits an absorption
capacity of favorably not less than 33 g/g, more favorably not less than 35 g/g, still
more favorably not less than 38 g/g, particularly favorably not less than 40 g/g, most

favorably not less than 45 g/g, for a 0.90 mass % aqueous sodium chloride solution

(physiological saline solution) without load. In the case where the absorption
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solution) without load is Iess than 33 g/g, there is a
possibility that the effects of the present invention

woamamwossf fici ently be exercised. For exanpl ePCTAR2004/006509
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case of the use for diapers results in a smal

absorption anmount and nuch | eakage during practical 5

use. Incidentally, to increase the absorption capacity

wi thout load to nore than 80 g/g involves decreasing
tdwpadityofontie ®HO nhaes Vnagueoes sodiums shioride aejuigfe hysigtpgical saline
surface-crosslinking agent being used, and tnus has. a
prodtion) Withpuload ikees thaw 38 1gle, thare dca possibikydha the Eitecs of the
i nvention fron1bein%ﬁexe{cised sufficjent

I d i
52 SXeroftpor ORI EBls e PG A the use

tipreseat Brventie canpet SPTHEGHAM Th
e dhapertore Bisact Tyl bR apd riud PR S8l practical

P‘g{?gr %\{%ﬂ%gtyy}ogglére{aﬁez 16%5&3)}){9%& gzgfragi{t% 2‘11"8%‘:0@% gos more than 80
e PR eyt “GmBgl b PRYRARI AR ifling agent and

V"Hﬁfa%g-%ﬁ%sﬁﬁ&?é %%&g{t u‘t%;:ﬂ%gﬁﬁﬁi R FRRARst ¥ pb&ibitieoOnPering the

mass % aqueous” sodi chl ori de sol ution

( pfraced o188 ?Fe@énﬁﬁ%nﬂ@n Fohbding kxdibidal sithiciehtdadndfs therdfore not
kPa 1s less than 25 g/g, there is a possibility that

thﬁygﬁﬁﬁﬂﬂ§ of the present invention cannot
sufficiently be exercised. For exanple, an eruption of

t he skhe wiied-itsokent irssicansthd pisyenti iguentiono axlybits ac swnolayer
of diapers during practical use. Incidentally, the
mabsotEicarcapatiyarifavasably apkless than A% fe, Mmsael fayaEablpnot less than 30
especial upper limt. The high it is, the nmore 20 )

f gheostalbineore favosablywaklesy thap 35 Her 5dke pPama 2 Agrsays sodium
capacity to not |ess, than definit I h

pf@&w balugorpfphesialneisg! sion seluienrindrea ad of i SR ofp the case
of the productivity and, al [ t .
ook bR it RS MR g sodium
and the ge)]. strength. Therefor f ' LB
Rt e AU o R AT s v
capaci t an e b 0 I e

oo M Ba BB R 5, 7, BECPRIE Sy conn
" . iy . L _
SIS RERT, BRI Ty R < 1 g i o

glbg’licfﬁﬁfseorf aUeIcaPLY dpérs ldafifg phRfical4se/ glncidentally, tivemeonolayer
favorably not less than 78 g/g, particularly favorably

A8, A o o B S e i e o
S fRopdblé he isab$Tovatvien o dagraaset thisf absotHmnOcapacityats nob less than a
definite value has a possibility of causing such as extreme deteriorétion of the
productivity and, also in property aspects, increase of the water-extractable
component content and the gel strength. Therefore, from the viewpoint of the cost
performance (production cost per absorption capacity) and the balance between

properties, the upper limit may be about 60 g/g.
The water-absorbent resin in the present invention exhibits a total absorption

capacity of favorably not less than 70 g/g, more favorably not less than 74 g/g, still

more favorably not less than 78 g/g, particularly favorably not less than 82 g/g.  The
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aqueous sodi um chl ori de solution (physiol ogical saline
sol ution) w thout |oad and the nonol ayer absorption

woapemoewsf or the 0.90 nass % aqueous sodi um cRCOOPZHE4/006509

sol uti on (physiol ogical saline solution) under the
| oad of 1.9 kPa, and indicates the 5 total absorption
capacity in a state without |oad and in a state under
load. In the case where the total absorption capacity
it6tal Ssserptioarvapatiy/ig the hen efitse sbspygiontsiapacily fon e 0.PRanass %
effects of the present invention cannot sutficiegtly
bguenss rsoiled chiptide esliph dphysitiegiealsialing splylonswitheyt load and
di apers results in a snall absorgtion amount anddnUChhl'd
|tha nzgelayduabsegptinnaeaneeity forsle (Y0 Hse r/p SAPRENS gPdRE chioride
skin (buttocks) .is.caused hy l.iquids on surfac
cﬁpltﬂlioaﬁﬁhi@lQiQﬁlPﬁggab?%é?lPE%q ypder Hﬁﬂe?fﬁ B "r‘f? a{‘@?‘%ﬁ"m the
increase the total. absorptio apacit.y t
1351 pgrmtiporaras e Fy g Soo: REE 2l Y aferd iR 088 n the
pol ri zatijon, .dryi. r ' ' hs&Mility that
SRR (g PRy G 0 ghEHG I posiiliy tha
i th duct i vi i i nef pse le,
ﬁ@?eg%550??§U@%%@|"h%nﬂyﬁgmﬂﬁ@ mnﬁ?%f§§$ﬁg@ example

e In point of costs:

Vﬂ% S%s'e%tf%&%%%r fi85drd rdshitd Hea fhABSRbrptivvaniduanand much leakage
exhi bits an absorption efficiency of favorably not

| @fet HBScHD ud, ortmeerbpti@t abkhe sion (bekeks)hiarcadgeddhy liquids on
still” " nore favorably not less than 78 % particularly

f anpeablof diapers edsringhgmadizalusendéncidéntally, théncrease the total
absorption efficiency under |oad is the ratio in
pehsomptibagepavity tthenoredhan k4bg/zdbedres casyirgmpricthe yiepypf such as
the 0.90 mass % aqueous sodi um chloride 20 sol Ltti 0{1)1. d
( phlysenzasighc alryisgl phbveszation: aiticli gz adiastmeay (preulptign), an
kPa to the absorption capacity for. the 0.90.nmass % t

e BeaSTOSSTnS SHhORF QEGBITRY THCE SRYBIEGY BB o ApE gt very
solution) withqut |oad, and indicates an absorption
pfeypeableMPRHEPLI LMY, | f the absorption efficiency

d d. i hi gh hen . . i . it .
TEe] hg arzansudehe rEF ih Al FPERhP e 6ARARIK an, absorption
the ab i on_.ef fici - oo
) DELSTRN AT A0t a5 68 s .
E{n%%e ﬁ{\fo{%%éﬁﬂét' 188 hanH_ty, %‘x‘ﬁéﬂlﬁkﬁf&bﬂabﬁﬁnﬁﬂﬁs@l&ﬁ 82 %, under

or exanpl €,

he case of the use for diapers results

| had, ?;ﬁl%l hbsBRRRNPEARIEnBOMder 304l WIahe Iraték dgepaddeuntapg of the

practi use, or an eruption of the skin (buttocks)

| $homBig&ed abébrbﬂi(ﬁﬂicd%c@g T fhaces0 ofash &pexgsealisr sotum chloride
practical use. 30 004/ 099265 PCT/ JP2004/ 006509

| @&hﬁ@:ﬂ(ﬁgﬂswlogﬁm islincestetidn) endbisthe goadof &9f kR teniby absorption

under load to nore than 150 % ) ) ) X )
capacity for the 0.90 mass % aqueous sodium chloride solution (physiological saline
solution) without load, and indicates an absorption property under load. If the
absorption efficiency under load is high, then the absorption capacity little varies
with the pressure. In the case where the absorption efficiency under load is less
than 70 %, there is a possibility that the effects of the present invention cannot
sufficiently be exercised. For example, the case of the use for diapers results in a

small absorption amount and much leakage during practical use, or an eruption of the

skin (buttocks) is caused by liquids on surfaces of diapers during practical use.
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i nvol ves carrying out the steps of such as
pol yneri zati on, drying, pulverization, particle size

wadpugvyment (regul ati on), and surface-crossl i NRCIGP2A01/606509

the productivity mnuch dropped, and is therefore not

very favorable in point of costs. 5 The

wat er - absorbent resin in the present invention
particularly favorably exhibits the total absorption
dapidenttlly, ab inoeaseetbs abbarptiqio efficieraydindpielogd o ripetedhan 150 %
efficiency of not Iess than 70 % under |oad. The mqter :
donolges cardngweout the stepaof ack ascrpyReMatiopn tBle. Aulygsization,
wat er - absor bent resin according to the prese

| Irsele s BTNt (FREURgR o A STERRSCETONHE KR g‘g@} theproductivity
| e Goparpant R BEEHT RO HSS R IS 0 to
necesbii yrataSuaear FEBLaR s prblef (R qftpRcPANaly favorably
r Sl O 0 B Shily e, oy 1285 i 0B b bsorption
g%%%ﬂ&8#&&'1es§gﬁ§tﬁ%aﬁ{déyﬁ§&.: various inorganic

ers, foam ng 15 agents; pignents; dyes;

hydr oppi | {15tef NObhteht RRIIS: witkaskttf£tabR Scomponent content of the
pressure-sensitive adhesives; surfactants; manure;

OXhAARbSbd FeLeh AOAEAR S the prbaitiingendigrnirs in the aforementioned
ant1 oxi dants; water; water-soluble polyners; binders;
anghesdlahs thd mgitidemh@lomer castehbofi this rpsieseuduallnvrtieirenge of 0 to
in the case where the additive is substantially

unjone dnask ppmt Fagonahtyeld teafombssrrpny, esora fayprabdy P 4@ heass ppm.
additive to the 20 water-absorbent resin to conbine

t hem Togetessary, ( thee watsrhsgibent B0 tthe et JRYRILGA, may be

or mxing), the resultant material | a i xtur

s prayéededHaigay gpriouss funchaps dy dpither nadding gp’got ﬁgdiitigesa such as:
e ok 5B e S b T i
g R o oS WARLLE  JIoPE B, o Y Es? RSl sensiive
SRS HBGH 2P ARE, LT FE Pl oy s

a%mfig)ﬁdar%@t\%éra%&f-?&mﬂleﬁﬁgirﬁermiﬁdlbré;Sanﬂ_@ﬁl@s[ red toin

t he preserit 1 nventi on. er words, in the present

i nve_”thimg ntdlRE Vb he gRERNPeMlenti®s M thehde8 vilkere the additive is
y process ~ including the step of

obt ai ne

PRLYSIRtiaRY NGB dvit AR hiakdtiabgorBerTosinery addipgrbatdditive to the
i ncl udi ng” 31 WD 2004/ 099265 PCT/ JP2004/ 006509 ‘

aGiatdrighsadbst aisil ab combimal thefmeaogetladri @had tatsoeh ads) abgorption,

a mai n conponent, is a . _ .
adsorption, or mixing), the resultant material is a mixture in a sense. However, as
Jong as this mixture of the water-absorbent resin and the additive (this mixture is
commonly called "water-absorbing agent") satisfies the aforementioned ranges of the
particle diameters, the total absorption capacity, and the absorption efficiency under
load, this mixture of the water-absorbent resin and the additive is also taken as the
water-absorbent resin which is referred to in the present invention. In other words,

in the present invention, the water-absorbent resin, which is obtained by a process

including the step of polymerizing and crosslinking a monomer component including
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conception enconpassi ng what is conmonly. called
"wat er - absor bi ng agent" obtained by conbining the

woabErwstssor bent resin with the above additi vePCTHPI004/006509
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the content of the water-absorbent resin in such a

wat er - absor bi ng agent is favorably in 5 the range of

70 to 100 nmass % nore favorably 80 to 100 nass %
particularly favorably 90 to 100 mass % relative to .

t dveyliataeid- ahd/or hitsngaladaeitializéd matetid) -ashe ompiln gomperant, is a
may contain water as a trace conponent Favor %ﬁp "
eocagpitas ehcompasgasddhahtisi gempwaly esefl b Puatprrahsprbing agent
| eaves of Theaceae an which are cite

esUAFPPG by FrmDmE ha BBBbS TG vEs > DU AT Adiye.  Then, the

conposite hy drou OXI es. of

Z¢qident |jof ,tflpenwpﬁer- Feélrb nt séla gsw %ﬁtﬁp&bgng agen L is favorably in

f 0
2@%%%@#%% LOOJ Hﬁg o i ? | 1ab CI {)Ctgtlg)gnrggg A1 epartlcularly
%g% Iiéogé)d .Ilﬂgksof% J ?Q%%S?%P eﬂ%@!&drﬁﬁ\%' Qfent.  The

e andunt of e orant being

u@%&:r-aﬁscﬂﬁ%& fagg’rit%dg/nbohth% waRha€a %c@c&@ﬂorfeﬁt 10 nass

nor e vorably 0.05 to 5 mass parts,

par ti g REUIY edatn 18y O BB i¥oddrdnt likcldddTeSBadeafibid, legves of UReaceae
mass parts of the water-absorbent resin. The case

V‘@Fﬁhﬁ‘s tig cl ed! Rite@fast Hentpadar AP lbeladg)sadaet WO 2003/104349;
shal ler than 0.001 nmass part has a possibility of

r espddieghydiofisaokidee of aimdsibiton tohezinteslmanim, which are cited as
deodori zation effect and is therefore not ve

f avampibd & therspedificasionef Japangse Paientadipplidation lo. é&@73/2003 and
deodorant in an anmount of larger than 10 nmass .
hagecainmgolite cifedgis\eixagples imtherspagifieation| qféﬁ?fmieﬁﬁ E@e@tr{%’phcaﬁm
deodori zation effect, but greatl 50| ncr eases

ofor 917 B an Tho el 8bs SRoTBe PEEGREbS RGO in the

L

: 5%02%1'3@325(1340?00%3%3@3@%?35@ s PRACh) e SR BN AB G resin.  The
F %éseflogﬁeér? ?%egglﬁ(?%lg of kﬂgpzcge%}ibﬁgt bdif: gérrl’cféql 1% %ﬁﬁﬁ%aﬁ@.@o Pnass part

resin un

| tha% 3 oo Fﬁ@h{}agf)ﬁre?lﬁhﬁg fa"ﬂgg fohstigh Qhee!iésn@él d@ocfdri%@tlon effect and

par I con OXI powder as the inorganic

POWHRFerOe rfdt WERSrabsableCUDAltRe Bdley A E Me alitédn of the deodorant in
stearate powder as the salt. The amount of these

a@@l' dnho(@S 0P Rirstd tRELT) ridisd parsr el aymetinoft gieingangetenal excellent in
. to 10 nass parts, nore favorably 0.05 to 5 nass

Ddhé SdeoddBizMONn2 AIRLN 996 SerBAly JiRRRAks0ME50drice of the resultant
particularly favorably 0, 1 to 1 mass part, per 100
maegerpastbent reBlkle(:quxoelltloab‘Esdtf laadtis therefore, in point of costs, not very
favorable to the use of the resultant water-absorbent resin for disposable sanitary
materials/absorbent articles (e.g. disposable diapers/sanitary napkins).
For the purpose of improving the handling easiness of the water-absorbent
resin under a high humidity, it is also favorable to add thereto either a fine particulate
silicon dioxide powder as the inorganic powder or a fine particulate polyvalent-metal

stearate powder as the salt. The amount of these additives being used is favorably

in the range of 0.01 to 10 mass parts, more favorably 0.05 to 5 mass parts,
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resin. The case where the anount of the fine
particul ate silicon dioxide powder and/or fine

weoandiooedeat e pol yval ent - metal st earate powder BeETHAB004/006509
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added is smaller than 0.01 nmass part has a

possibility of resulting in failure to obtain the

desired effect of 5 inproving the handling easiness

under a high humdity and is therefore not very

f particudindlye favOrabih 8. ldoHlemassaprit, Peh&0Giaups pats off the featerrabgorbent
particul ate silicon dioxide_  powder and/or fine . .

presini ¢ Thatcase Bihgieathe mmgust gF the ggﬁ B 1GH R etlicpp, digxide powder

TR O N .
d hi hum di.fy., b .eatl y . i

S L BB T ELPRER B o

¢ ibpsipEane JRp S, SRl pherPLblh SRS i BRhe By not very

R e

Aﬁo&v&’er.t Qﬁl/&‘aﬁﬁé PARRAREPSIy i AShtInéAl blGraly &M in an amount of
i hventi on, the ghape of |tys particles may be such an

| (IR LY nPidb Yars Aeda shaper aivigbh ahaeathl kycdllket in the handling
production 15 process according to the present

| Bx@NYss Amdedut highyhupeidity, obutegraatht éncreasshalpe peise iof the resultant
obt ai ned by the reversed-phase suspension )
pelayerabiorbéitansin mampbsitiors itedhf awd & thenefose,i ingioigdgests, not very
However, as to the reversed-phase suspension | )
plavpnabl¢ ratheonse vhéhesteaytand Watdieabsorbefl fesift for disposable sanitary
wat er - absorbent resin is_a spherjcal shape or, .a _shape

omatarinlsdehspihent aitisles i BOsaRls drpete/ setER IRk des
insufficient results with regard to m xi.n i th_or .
et A5ntoy Sheg Mol Brpy ot R, e et afitenfiop. 1 shape of its

unsuj{able

| .di i ni .
POIEEYERE G IV R —
th h .t - ' i ..
¢ RsproREaiind, DEtne i EheRPERER Bl HERDE BEEORMIEM ipe as itis
Pyt ?r{e')dz Bg ﬁ]l.%a%?/eﬂskd- has% %@&%l&f IRiMr8fibE €Hamely, such as a -
powder). 25 ~absor

he water-a ent resi’n obtained by the

prsgﬁéfﬁctai% process according to the present invention
and the oVL/)eI wat er - absor bent resin according to the

pr esenfowdvay 88td B rev@sddspiike sispensial palymetisationpthe shape of the
wat er - absor bent resins, for exanple, for sanitary

mMesgilthad WateLHlgioRRAL fad inarsiberamatistape lodashape of its agglomerate and
solidification of waste |iquids, 33 WO 2004/099265 _
PETdrd 20 0840PESORs imsgfficent resulis awith pgardite mizing witdoersfixation to

(hold on) pulp and is particularly unsuitable for recently trendy diapers containing
water-absorbent resins in high concentrations.  Thus, the shape of the
water-absorbent resin according to the present invention is favorably an irregularly
pulverized shape (i.e. a shape of a pulverized powder).

The water-absorbent resin obtained by the production process according to the
present invention and the novel water-absorbent resin according to the present
invention are usable for various uses of water-absorbent resins, for example, for

sanitary materials, engineering works and building, solidification of waste liquids,
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Incidentally, in the present invention, the absorbent
article refers to a termnal consuner product which

woO0@/mededi Nng t hat contai ns a wat er-absorbent PESIP2004/006509
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and the absorbent article is represented by

di sposabl e di apers, sanitary napkins, and 5

i nconti nent pads. Such an absorbent article favorably
uses, for its nolding, a fibrous material. As to the
vagreultatesdsartts, raadifeodsc c or di ng to the present
invention, if the mass ratio of the ter-

r esi nincigdentallyy Briae PﬁseﬁtH@VWBfﬂlﬁ@&EB gHta “2
the fibrous mater

Pl N SR SRR 5 mav
b Asoriet it ?%?é@g%ﬁ%egotat%ﬁ?gg 3P giloef iebfpry Bty and
ggls o bl??glﬁ é)aahgl Cél? ﬁ%’&ﬁ%l drtic enfatvgi%ﬁ esﬁﬂgees Ghr RstBolding, a

ora

%) m&m e n%s E@ﬁl'e Rt rhbs&%@ﬁt%sﬁﬁ a&é@ﬁdlff?’fé {Reé Bresent 1nvent10n

I'n"such an absorbent article hernore, the

fie nﬂ«l@é fRioBhd RetenabRibeab fRiIPONhe (R4l T tRC Watetlab@rient resin
e present invention and the fibrous material are

M@ dhd FBeSREMateiial id E8SrdbhE ah Ithe trivgzenaf 20-@bBIY bewt %, more
resinis 15 distributed), the nore this resin can

exBbedie 30n® B thas Meebirtctlarly fasarablyad) t@lb§ombssnto, and if the
article. DETAI LED DESCRI PTION OF THE PREFERRED
EMBODh\ENITS whiker-abstabdng resitt beangnesslget ongoksethieshartiglerip fayorably
specifically illustrated b)élthe foll owi ng Exanpl es of

&f erts) iagl terminal

s omthepardear(rSeid 28reh orhrerEavprabl S gbkﬁgg,rth%ﬂ,lewqtq{-abg@bent resin can
Conpar at i ve Exanpl es not accor d| ng to the rlrj ﬁ
i ovesaise g MR effegthdn sysheaierhsofsykaiticln Fyrthggmore, the more

wiiBiarely e G Rer abORY 2?41@&%30@%?0 T arein Tvedig and the
a%@g?%eﬁmgﬁéggﬁgﬁ’? n{OﬁEt ' %Sljt 0 ?‘:le g?ro‘é'gt%s 91{){02@6% resin is

f th
oGP EED. e mare ol %ﬁaoéc%lf%é’éﬁdsse@?nh%‘ btogh SEEES nChch an
%b&)r?g{taﬁgclémder a reduced pressure at 60 C for 16

hours) "so as to reach an equilibrium water-contai ni ng

Stﬁé@@'ﬁﬁbﬁs@?&w@w DF H90 PRMFERRED SMEORIPIENTS

round 5 mass % . Hereinafter, although detailed data
ar e OmMdréifgfterd/the gh@seﬂﬁtlﬁ\l‘enﬁbﬁ o bgte rspedifisally3lld@ated by the
2004/ 099265 PCT/ JP2004/ 006509 obt ai ned i n accor dance
wifpllowing (EsaamMs idfvedicompreferred sainbodintents |ip comparison with
wat er - i nsol ubl e

Comparative Examples not according to the present invention. However, the

present invention is not limited to the below-mentioned Examples.

In the case where a commercially available water-absorbent resin (e.g.
water-absorbent resin in a diaper) has already absorbed moisture in the distribution
process, the measurement of the properties will do if it is carried out after the
water-absorbent resin has been dried (e.g. dried under a reduced pressure at 60 °C for
16 hours) so as to reach an equilibrium water-containing state (where the water
content is, for example, around 5 mass %).

Hereinafter, although detailed data are omitted, all the water-absorbent resins
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and had water contents of not higher than 7 mass %
(solid contents of not |lower than 93 mass % and

woesi4bagdes nononer contents of not higher than 200/JPES$006509
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ppm Incidentally, the perfornmances of the

wat er - absor bent resins and absorbent 5 articles were
nmeasured by the follow ng nethods. (a) Absorption

capacity wi thout |oad; An ampunt of 0.2 of . )
wabtained s ocdvedrnce sdththearssem imvsngpy “@r%%@tapmlg/ yater-insoluble

¢ e meenarRg srutias donens Gt Sthal il eh AP il fim
e o 0 S0RER VERaBBbEor 8, ME AR IS 0 avorven
eSSt s By BT MRER M Coaure ac® the
abovefgygﬁoégﬁﬁfohecqg% WiHoPidadt he wat er - absor bent

resin ere ant mass W. (g) was neasured.

Then, tlhsmeﬁﬁtospb.izog Jrap@ei-ibsof®he resit gUinifopmty pased into a
15 cal culated fromthese masses WL and W2 in

aQeRWERRCRbYIL nfhde Nigagl 0 ok ng 86qmai)i amd theAbsnmptsedrinto a 0.90
capacity (g/g) wthout load = ((nmass W2 (g) - mass W _
( B)asé Yaaguedig )sodiimaetileridebalotidre (hysiedigigal saline( $pjution) of which
Monol ayer absorption capacity under [oad: Onto a

stlad thgpemtwethal byenadjusttd 4025 6s hédter G8 Ininvisanthpgag was pulled
size: 38 m at the 20 bottomof a plastic supporting

c yipiand éhenodraiped pRwiter pidRd G ayithe eetrifugakseppitor fgr 3 minutes, and
net al gauze_had been fused to one e?

. f
cyhame ineasp Ve 06 fedtag W MERRESY t | *%3@98‘5&8@3‘3@ pibcedure as
F & fhovaes sanech et wRisRE e e Pt it Al e R3biant mass
i.st | wh i i 3, h .
i B ey St | Tl 3 el RS AR Bt Had was
n %af%ﬁ?}tté/& fbm eesre] '(r];LHrgfers QﬁSaﬁ@wg jIy H&{??(%aglcgfwgﬁlh[ﬁe following equation:

supporting cyll was “not ered from noving

. t
S, S W BB (B0 0, s

suppo e wat er - absorbent  resin,

L) Of whtenayRsherBRSM)€d- - On this piston, there was
notinted a |load as adjusted so that a |oad of 20 g/cnR

(1. 96 (kPRlonblgtrebsnigtibh eappicy anderdoadd uni formy 35 WO

2004/ 099265 PCT/ JP2004/ 006509 be applied to the

wat er -Giis ar deinlkess @siahgaufh ef 4B neskess@tesh bpening size fdnpm) at the

apb%?tro?nt gfs a plastic supporting cylinder of 60 mm in inner diameter (wherein the
metal gauze had been fused to one edge (bottom) of a cylindrical section of the
supporting cylinder), there was uniformly spread 0.20 g of water-absorbent resin, and
further thereon, there was mounted a piston (cover plate), wherein the piston had an
outer diameter of only a little smaller than 60 mm and made no gap with the inner
wall surface of the supporting cylinder, but was not hindered from moving up and
down. Then, the total mass Ws (g) of the supporting cylinder, the water-absorbent

resin, and the piston was measured. On this piston, there was mounted a load as

adjusted so that a load of 20 g/em® (1.96 kPa) including the piston could uniformly
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had been conpleted. A glass filter plate of 90 mmin

di aneter was mounted inside a Petri dish of 150 mmin
wdizerwmwexss and then a 0. 90 nass % aqueous sodi BAT/JP2004/006509

chl oride solution (physiological saline solution) of

25 C was added up to the sane |level as 5 the upside of

the glass filter plate, on which a filter paper of 9

cmin dianmeter (No.2 of Toyo Filter Paper Co., Ltd.)

s agifiied torthernvadr-aisotbient refins  dheieby 08¢ 83 AE ARSI RCHAPparatus

wetted, and further, an excess of qui d was reno

Thal %ﬂm\ﬂgnmlﬁec}, et st B ROOAPa AU o B g inside
oAPei dinsoh bt s dismeis BESHED a0 § %m"?'&'qﬁ?%%%o&% chloride
ke S R N2 U, RS sl

5 R AL A L O A s
aﬁg%ﬁgé ﬁﬁﬁ@?{g{r %BOVI]?(H(% R¥as bcﬁérpﬂlohhlfeﬁ QM tha itscRtiFERASAEE would be

ing the load (total mass of the

SHURROL ta'nﬂguﬁ drl HO0&Eess o?'ll?sﬁl\"@és| efoved.er - absor bent

resin, e piston Then, the nonol ayer

absor rrhb QBoFABRCd: Yof (nﬁl”/agt)reMBﬂteaipﬂaﬁmﬁh was noahted | cat thel above wet
from these nmasses WB and WA in accordance with the

f gliteP phig, ﬂﬁLb@S/laIﬂbwnM)ﬂ&l wyier-abdosiomp trésim t@ abml:h) ttlys liquid under
(g/g) under load = (nass W (g) - mass W3

10 (@adof Ifhe érquabﬁmfabe ment desim fioo) theapsidesit e gglaw‘élm dilate, then
particle dianeter (D50): 20 Water-absorbent resi
welteeliquid swistadded w keepJths lisuishatfage devel e ah%?&lﬁ‘ﬁ@t lgaly Then, 1
openi ng sizes of such as 850 gm 600 425
QUG BBergHe ONepselAl meBuTGINL TORATAR Frapemay eihDY fasdfg lifted to
the per cent ages _of

s i i
ss-avera
adhie Bl W7D BEaH Rt BAPCIDD00 © of
15 ﬁ;eglﬁggg gﬁr{l](%lo%f% Q{gffpﬁﬁﬁ Cfagﬁcrv\’@? ﬁlg@?ﬁl@ﬁ@%ﬁ chIeslard from
‘ ﬁﬁesg%%sa%\ﬁe%ﬁ@ nﬁ%l% ?&an%é%%lrﬂle ?}lcﬁﬂ)gglg% 7@@909”1 Tﬁ§5
| | DA
36 w0 SR S Piiod PR 34?%%?8%‘““’??52@??2‘3’ “5&@5” s W
RQ%)?%ASX SHvPM&G-HRakent efis- 65 type sieve shaker

uced
(c) Mass(welght) average particle diameter (D50):

20 Water-absorbent resins were classified with JIS standard sieves having mesh
opening sizes of such as 850 pm, 600 pm, 500 pm, 425 pm, 300 pm, 212 pm, 150
pum, 106 pm, and 75 pm. Then, the percentages of the residues on these sieves
were plotted on a logarithmic probability paper. Therefrom, the mass-average
particle diameter (D50) was read. |

25 As to the sieve classification, 10.00 g of water-absorbent resin powder or
water-absorbent resin was placed onto JIS standard sieves (having mesh opening
sizes of such as 850 um, 600 pum, 500 pwm, 425 pm, 300 wm, 212 um, 150 pm, 106
um, and 75 pum) (The IIDA TESTING SIEVE: inner diameter = 80 mm) and then
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| i da Sei sakusho K. K. ) for 10 mnutes. Incidentally, as
described in such as USP 5, 051, 259, the nass-average

woandioodwsdi ameter (D50) refers to the particl @CT/JP2004/006509
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di aneter of a standard sieve having a definite nesh
openi ng size and corresponding to 50 5 mass % of the
entire particles and, in the bel ownenti oned Exanpl es,

was cal cul ated by use of JI'S standard sieves aving
ndassifmdewithg ROZTAL wpe s5ue ghakes (BS i tyo §icyfmshale pradyed by
gm (d) Absorption efficiency under |oad:; Th .
alb@)épwl@ﬁh@ xstai foy 1 miwirs. | w£%%Y%8?%9§?d in such as USP
absorption capacity under .10 Jo f the . .
o081 255 s e e Ak inRetel Aiss e hepatdl dameter of

o S e B SRS o
:ﬁﬁ%&‘g&&ﬁ@e %Mr&}grg B%%glreg 8%%3%%&&9%én@i%h%ﬁﬁﬁﬁ@%§, Qks calculated

= nonol ayer absor ption

fg;?g%% %YJ;% g{ggaﬁrg g@@%glévﬁﬁg%&h%ﬁﬁ@%%%f 950 GRAPEO) fih, 300 pm,
S

(e)” Total absorption capacity:

?d??@ﬁfnpti on capacity w thout |oad and nonol ayer
absorption capacity under |oad of the water-absorbent

resi n(yyeARofffaRdeRy vnder lord:hods as nentioned in (a)
and (b) above. Then, the total absorption capacity

(g/ g) Thesbsaptton @pedtyi withaut deaddad geonelayer alpreriitisn| capaaly under

equation: 20 Total absorption capacity (g/g) = . _

mvad| E\tes wates-abgurbemh resapweictipeasyred)byuthel arethqds 48 mgentioned in (a)

absorption capacity (g/g) w thout | o(;ad (f) Evaluation .

ofndifs)oatiment  Aher, dhe absosption efficipaey %3 kinderolead wasgpleulated in

absorbent articles as obtained fromthe

betedansatyidribel fatleanng eduafif®  Conpar ati ve Exanpl es

were used. A | oad of 96 kP s applied to the .

ent i r éybgorppign sfficdenay é@s%‘? ég?a thgrf)oéa}yegrqhsqrﬂté%l fpagity (/2)

were |eft | t at roomite r.at.ur amount of 75

g“Bgerdo?fi §d6h§§§°r%‘%ﬁ“‘é’8 iwwoﬁiog@?ﬁde sol ution

(physi al.pgi.cal ' sal ution) as adjusted to 37 C

was i ﬁ%eﬁ?*g&%?%wz&{a&%gﬁlt%?al portion of the absorbent

articleg.t iy tQbad hdWbhdlaghr ABRIrStio acity under

Too At orEpEh .@"Tpgéll?; B S et B E B e

Tqﬁada@ist% Q‘gi'ﬂér-a%&b&h%é&ﬁiévek@ﬁl%aﬁ%d b derméthedd saderftioned in (a)

1 hour, and then the sane _
and (b) above. Then, the total absorption capacity (g/g) was calculated in
accordance with the following equation:

Total absorption capacity (g/g) = monolayer absorption capacity (g/g) under
load + absorption capacity (g/g) without load

(f) Evaluation of absorbent article (test for wet-back amount):

The absorbent articles as obtained from the below-mentioned Examples and
Comparative Exémples were used. A load of 1.96 kPa was applied to the entirety
of each absorbent article, and then they were left intact at room temperature. An
amount of 75 g of a 0.90 mass % aqueous sodium chloride solution (physiological
saline solution) as adjusted to 37 °C was injected into a central portion of the

absorbent article through a cylinder of 70 mm in diameter and 100 mm in height.
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operation was repeated. Then, 30 minutes later than
the fourth-tinme injection of the physiological saline

weabwutoveass (t ot al anmount of physi ol ogi cal sal i NeCT/JP2004/006509

solution injected = 300 g), the |oad was renoved from

t he absorbent article, and then a paper towel 5
(manufacturer: Qi Paper-Mnufacturing Co., Ltd.;

Kitchen Towel Extra-Dry, 30-ply as cut into the size
Ofhel 2Borbenk aAlle way lefhpumodercthednad Her AHWYFELHK, then the same
article, and then a load of 37 g/cnR2 (3,63

aypotdtiod wasgepsateds ofthn AOrfningtes éat%fagm the fPH%h-tlgr%lal’FPﬂ%l? of the

g[?rig/g{g:l(%:clnﬂ? s%il%%\ln olf@}jag‘qo%ag Erq%ﬁgtféfdotl&él\g o[gllg[@géa?lél& st\?lon injected =
(39 &k rwgsvwgt\{p d Cfgodpg : gP ogg%fffa?tlbﬂe A AChYh & Baper towel
e R
g%ﬁ%%ﬁ{tb k?etsg%enofgl?% nglglgpgl/g(y Ex,@qlv gllﬁ'igékg Eehg ag)s(glrgg%t a\l/;técsle and
1@1@8\5%215 hf’ﬁr‘) bR (g §§ 8Qvak 'aﬁk}eeH HBRES f? INMimdg eNmeasire the

5 atnospher e~for t he above reaction
Ly g%&om Pbikshd © tBe piRReswWd. as prepared by
ding a | acketed stainless tw n-arm kneader of 10

I i t er pProductiofPRamble Navi ng two si gnma-type bl ades.
VWhile the reaction liquid was kept at 30 C, air in

t he Sp&steaammﬁaqﬁdmhsapg@awdtﬂyy mlussolaggﬂgag of polyethylene glycol
Subsequently, while the reaction |iquid was stirred
2dﬁﬁry@pt@f(rrmdmimmmbpeawagmdegraﬁ cofoadditien @plymesizaigniof ethylene
acid were 20 added thereto. As a_resul

poxidereB) ziatd $xO0St &r @%canaﬁﬁ@ou&bﬁ%ﬂtw ﬁ‘\% riedigm ﬂ?@ﬂatet paying a
pol yneri zation was carrjed out in the ran

ooeutralizpigpn Aegrec 8679 4Rel Ky HReRMCT ?%HC %%ag& gBtsSol? (9 Next,
60. m nu eslaterthant st tof zt

THissol w@imxv&w iy ieager ge) bl 6&9& O AR Bl ﬂl%gen gas
di vi de o .small e | e f@b

ATMOSR gr h‘i?ﬂﬁ g@lm'“B%I qxt’hg\\él "ﬁ’g"’ ?lv{“alég |%t Sippied to a

smal J[é’g Wll’:}ﬁcélﬁgr ;qgkeg%%gf% n%;? Eﬁeagérl g@w liters in

0%1%1 tha\"?)ﬁné t‘% Fé g;%é Bfadal "WRIK 8- red‘d@%h lighidew#diiepeat 30 °C,

I 11‘1 g} la d wth a vibratory m !l and then
chasqiild Stefdad EGphadded; tHV'nltfb §.al Subsetentlgfwidi the reaction
mgs hes ﬁgs?h ogem%llg Si zia n%, t hus obt aSIQnI ng a

ngkrlﬁg ng% %hg?@égoég@g lof so&ﬁmV@r&ﬂMé RPRAD g of L-ascorbic acid were
powder (1) of an irregularly
PUL¥&T Theeth. S ape reswh) Eiyraedization sthrted afsarqut il oninute.  Then, the
polymerization was carried out in the range of 30 to 90 °C, and the resultant hydrogel
polymer was got out 60 minutes later than the start of the polymerization. The
resultant hydrogel polymer was what had been divided into small pieces having
diameters of about 5 mm. This hydrogel polymer having been divided into small
pieces was spread-onto a metal gauze of 50 meshes (mesh opening size: 300 pm) and
| then dried with hot air of 170 °C for 50 minutes. Next, the dried product was

pulverized with a vibratory mill and then classified and regulated with a metal gauze

of 20 meshes (mesh opening size: 850 um), thus obtaining a water-absorbent resin
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capacity of 57 (g/g) without |oad and had a
mass- average particle dianeter of 425 m and incl uded

WGZQ{EM%S having particle diameters of small er PCIAP2025@6509

min an amount of 2 mass %relative to the

wat er - absor bent resin powder. 5 [Production Exanple

2]: Areaction liquid was prepared by dissolving 2.2 g

of pol yethyl ene glycol diacrylate

(powidar -(hurifean avegwayty dm@re@ge(bfshgl@ﬁmwh]@h exhibited an absorpt1on
pol yneri zation of ethylene oxide: 8) into 5, P &) 1%

aap ety g vitbont dpacs erl e adnwﬂ@aa%\vﬂfﬁ@ cpdfiameter of 425

neutralizati on degree of 75. %

o ceFvd oA PBSHFg e P diat era.a?gma%}@dth&wgwm in an
e
Ibiyt lelr i J“‘gnFﬁ?fﬁ\A@ng s?ai nl ess tw n-arm Ln:ngeg?rio
Whi | trﬁ%ct}oé (fhﬁ{i) ‘r;]vy s. @r%b%%dt %bc? s t,’é’@%cgf z1‘)@1%/%thylene glycol

tsﬁig Mn?et v\ﬁbﬁlgé ﬁ%@ érEb Rt JRERM 9@1§merlzatlon of ethylene

que reaction 15 liquid was

S&hﬁé eg)ol t04§ 590 of sodhUAREES Ubfuios aNdodiudD agryddte having a
L-‘ascorbic acid were added thereto. As a result,

PRlIBL A AL d@eeSdRT S eRbladd @homiagertcohcdntratibe:. 36 mezss %he Next,
pol yneri zation was carried out in the range of 30 to

98isfolvainex if%@ﬂ was tkinandd Hivont abisl reapiadny higuidnasdegoa nifgegen gas
60 m nutes ter than the start of the polynerization:
Thignosplesel for 30 m;ndltasgeNepbltimmbov\ggeamgn 1haid ky@énsupphed to a

divided into small (if)l eces having 20 dianeters
Srcor SRl PRy B e & e hiters in

srml I d

ity hrvae upeaTAGYS, Hadcsa0d HE WACFRRHEHIGH v kP 30 °C.
hot air of 170 C f
palédt@]&e Syels™ WA dish pczegdx/@? {.1ﬁ[0§61%/ Bty athP@e%eﬁ?tFy, ile tl%e reaction

mkgg ! f I gﬁ:‘&oaéﬁg%l t e(ﬁlér\ﬂi %E%ﬁ‘frar?&fdng g@%?fa {Jgag%&glc acid were

pajaqeﬁéirt? g}r bgkg Ire:‘g‘l\:?‘\lk1 #ﬁn@r g:c:h{l é%?%% Qi;t Igdg)ro'g{ I[ %%Hﬁt@r | Yhen, the
%B@ﬁ{e}&a@c{n W cgagl/l&i? od’ﬁ"éﬁ Hﬁ%néeqﬁq” 0apdohada@ the resultant hydrogel

average part aneter of 370 m and incl uded

mpr;e{ it R hlisilt€s @it ofartsofdhegolyrherizalib: The
unt of 5 mass' %relative to the

blgﬂfr ofy@sdrnwiowihat hadDeWiD d2d0ed @96 2@l pieces having
PCT/ JP20 @%gé)og [ Exanpl e 1]: P
diameters of about 5 mm. This hydrogel polymer having been divided into small

pieces was spread onto a metal gauze of 50 meshes (mesh opening size: 300 pm) and
then dried with hot air of 170 °C for 50 minutes. Next, the dried product was
pulverized with a vibratory mill and then classified and regulated with a metal gauze
of 20 meshes (mesh opening size: 850 pm), thus obtaining a water-absorbent resin
powder (2) of an irregularly pulverized shape, which exhibited an absorption
capacity of 56 (g/g) without load and had a mass-average particle diameter of 370
um and included a powder having particle diameters of smaller than 150 um in an

amount of 5 mass % relative to the water-absorbent resin powder.
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An anount of 100 nmass parts of the water-absorbent
resin powder (1), having been obtained from

weénrodweeiedon Exanpl e 1 and havi ng a powder tenpecatiproe4/006509
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of 60 C, was mixed with a surface-crosslink-treating
agent (having been prepared from5 0.4 mass part of

propyl ene glycol, 0.02 mass part of ethylene glycol

di gl ycidyl ether, 0.25 mass part of 1, 4-butanediol,

and ZEsammpksl|parts of water) by Lodige Mxer. Then, 2
mnutes later, the resultant m xture was pl aced int(i) eh .
heat i Ay amowait efek0 magsiartsofishenwoterrgbserbeatifedt Repvder (1), having
tenperature of 195 C and then heat-treated for 45

riannt aiainedh Gony Bredueting o 4k biaR PRSHs Epperaire of
10 Shown in

wQ Heouras| rglacag{ %ﬁaoqlué. G q:e—c}ogglgﬁcgtg%ugtg iaggrggﬁ%?@ {l)%eg é)rrepared from
B S e
B THES LR ETRIE afd 2T Pl Beyggpel e v
?E&lélnoch Wﬂﬁ%te? Mt 1 rdshRatehBltoRbR&Y PRBEd @6 &) hpawgetreatment

*hav beeh obtai ned from Producti on Exanple 2

and RAVd NeviAe RAVRRTstdde FRfTeRinite €f0f95 60 dad thers heatdesited for 45
W a surfate-crosslink-treating agent (having been

PRERAEES thifsTobMinidg 4 waasabgatbeniaksip(bpy ! ene gl ycol, 0. 02
mass part of ethylene glycol diglycidyl ether, 0.25

nmass PBéwn oh Table blit @a et obhsogmion2 capagisys swithout slogd, monolayer
wat er) by Lodige Mxer. 20 Then, 1 mnute |ater, the .

r abuokitiont capasityunedexdloag shsexptiontesficierwavndsey load dotpbgbsorption
appar atus having an adjusted tenperature of 195 and

t hagrmciy apartiole aiadcteiodisriutinin e Nasy AP YFifle fageter of the
wat er - absor bent resin &2}% Shown in Table 1 are the
akesolpntivertercabpeibrrtresin{hout 1 oad, nonol ayer

absorption capacity under |oad, absorption efficiency

under Dﬁ@%@@?ﬁt al absorption 25 capacity, particle

2115545 50 AP o b

er-absor bent
' le 1] .
SO TR, ESPEE O TP e o
2084099¢ ﬁﬁ@q{tﬂ gggﬁgcéeg& B2PAk-1ReERy ARhAHACH e Uediprepared from

Product’ion anp havi ng a powder tenperature
0f0.4 mass part of propylene glycol, 0.02 mass part of ethylene glycol diglycidyl ether,

0.25 mass part of 1,4-butanediol, and 2.5 mass parts of water) by Lodige Mixer.
Then, 1 minute later, the resultant mixture was placed into a heating treatment
apparatus having an adjusted temperature of 195 °C and then heat-treated for 45
minutes, thus obtaining a water-absorbent resin (2).

Shown in Table 1 are the absorption capacity without load, monolayer
absorption capacity under load, absorption efficiency under load, total absorption
capacity, particle diameter distribution, and mass-average particle diameter of the
resultant water-absorbent resin (2).

[Comparative Example 1]:

An amount of 100 mass parts of the water-absorbent resin powder (1), having
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60 C, was mxed with a surface-crosslink-treating
agent (having been prepared from 0.4 mass part of

wonropybene gl ycol, 0.02 mass part of ethyl ene gCyaP1004/006509
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di gl ycidyl ether, 0.25 mass part of 1, 4-butanediol,

and 2.5 mass parts of water) by Lodige Mxer. 5 Then,

1 hour later, the resultant m xture was placed into a
heating treatnment apparatus having an adj usted
thespebailedefroh PeGuGiandxttple heatl-having aovsier ggmperature of
m nutes, thus obtaining a conparative water-absorbent
6O wad Jnixeshwith aishrfaeshiresslinktisatingagent frayigdeen prepared from

A SR
O o ok R B A S SRS Sy Lo M
o, B, SRR B 5y B Bl £ camen
R RSBEI s BEsRrRRL1Ss byt .m0 for 53

| éﬁ@g@%gtlgé §2t§fn,“}§£§ {:@ggﬁa’ti%aﬂg}-éﬁs‘%ﬂy@ni Resth (1).

I'ng agent (‘having been prepared

from & 11 Qfe RRORBEEPE! dapdity Qvithdutrdesd, paoholayer
of et%ﬂfﬁvﬁad&col diegl yCi dy(fﬁﬁet her,fé 8, 25 mass part

Eszgév fioR WapReS @lder 364l 2bSorpisss effiviéney afndentend) tdtgl absorption
odi

e Mxer. Then, 10 mnutes later, the resul tant
Néaph&ifye peRkld dReRter diswibatideamidngadsravatage ntarticp pianegiers of the

havi ng an adjusted tenperature of 195 C and then

heaiiltdnt eahpatativr waibr-ald0rbenhiesiss(l).t hus obt ai ning a

conparati ve wat er-absorbent resin (2). Shown in Table

1 ar e[QGdmepaaistverhxampde Zhpaci ty without | oad, nonol ayer

Rt o 106 Yiosesiats SRe bafaepr bt desh ppEUENGY, having

O e oo B, U SOER G DL B o o

160" iR aMT 8 BByt o T B s e e RR i epared from

RS 5] O BPOghn, Bragydo coer

o Do TN, O3 B8t of S o i

ce) t’lﬁ}e}ggﬁz ng@{}%so F’Jtecflp gfé;ié’e:sgl)'f}lﬁlt gftlii:qtgiri’é wad- Placedeidto pafeating treatment
apparatus having an adjusted temperature of 195 °C and then heat-treated for 53
minutes, thus obtaining a comparative water-absorbent resin ).

Shown in Table 1 are the absorption capacity without load, monolayer
absorption capacity under load, absorption efficiency under load, total absorption
capacity, particle diameter distribution, and mass-average particle diameter of the
resultant comparative water-absorbent resin (2).

[Comparative Example 3]

An amount of 100 mass parts of the water-absorbent resin powder (2), having

been obtained from Production Example 2 and having a powder temperature of

60 °C, was mixed with a surface-crosslink-treating agent (having been prepared from
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0.25 mass part of 1,4-butanediol, and 2.5 mass parts

of water) by Lodige Mxer. Then, 20 m nutes |ater,
woOheod4roes2e5t ant m xture was placed i nto a heati RQT/JP2004/006509

treatnment apparatus having an adjusted tenperature of

195 C and then heat-treated for 55 5 minutes, thus

obtai ning a conparative water-absorbent resin (3).

Shown in Table 1 are the absorption capacity w thout

| (o ehassparbbEgyiepyleabgloeph P OR nessp asit of ciliylses gry(sabélglymdyl ether,

absorption efficiency under
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rs%’:??’ﬁ‘;f%}agslgaw ﬁﬂﬁ]ﬁ%ﬁ%@ﬁfgﬁaﬁl!r% ggelfg\ré?r(ﬁe g&%ﬁ%@{iﬁ&rgﬁgd for 55
A D AT

?\%n qﬁxfdéﬁ:ieﬁtl‘g’%?e Rhe I ex?ﬁ?ﬁn:e%ﬁﬁa&’é}l qathoRn 18adM ménolayer

ﬁacéeen ; ore 400 nme openi ng size: 38
ib é batdel 1630 AbRABHEMR e FffcidRl b an@hlusbsorpti
angomtwler e‘%t a@Wape(% into a vvgb of alsi ge rgdlf@r &?Luzdb nmm X SoTpron

40080, - PRI ARG, dibtRibtine indeaprasrgd faytide diameter of the
pressure of 196.14 kPa for 5 seconds, thus obtaining

afs@RBOtOBPArastd waktalsoksent rgina(3hasi s wei ght of about
0.05 g/cnR. Subsequently, so-called a back sheet nade

of | Hxathplerpler meabl e 20 pol ypropyl ene

At ST S b wSnoH VBRI i

st r ucAaranouwnt s rylageass § of #he wa 1t fIEHA | dng been
ooy eov Pspple. DrardatmeReirs of 1hed Sﬁl?féféfer«ﬂ%ﬁﬁﬁ Wpre mixed
S i -

doubl e-coated tape, thus obtainin sani.tar .
e oS o8P gy SRS RSP B vasgppumatiaty
BTt b SPmeh toRped i S8 yhefles Ry Gyhing Stgg, 38 ) with
wet - k _anpunt .. . ' ' .
AR Eir St aplenty el o s of
ng ?%gg 61??%%@2 Ogﬁﬂ?ﬁﬂm, hid wek SRR resdeld WO BROLO8PPHH14 kPa

at the water-absorbent resin (1)

Was § SRLAGE I Stlaihfie MedRbrHRREQRkaRt haeiapm §R)s weight of about
0.05 g/em’.

Subsequently, so-called a back sheet made of liquid-impermeable

20  polypropylene (liquid-impermeable sheet), the above absorbent structure, a surface

sheet of a nonwoven fabric made of liquid-permeable polypropylene
(liquid-permeable sheet) were stuck on each other in that order with a double-coated
tape, thus obtaining a sanitary absorbent article (i.e. disposable diaper) (1). The

mass of this absorbent article (1) was 45 g.

25 The resultant absorbent article (1) was tested for the wet-back amount. The

result is shown in Table 2.
[Example 4]:

An absorbent article (2) was obtained in the same way as of Example 3 except
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(havi ng been obtained from Exanple 2). The resultant
absorbent article (2) was tested for the wet-back

wanodrm92eIhe result is shown in Table 2. 5 PCT/JP2004/006509

[ Conparative Exanples 4 to 6]: Conparative absorbent
articles (1), (2), and (3) were obtained in the sane

way as of Exanple 3 except that the water-absorbent
resin (1) was replaced with the co ve .
it dhe abiwrabsorberteesing 1] Mas replfcedawi (tgs “@FPé\ﬁbﬁ‘grbB‘Eerﬁsm 2)
obt ai ned from Con'paratl e Examples 1, 2, and 3). 10
Thayingkeentolirinedolieora Rbsorbent articles (1), (2),

?ggm th)g r\éq%rét%gég%tq eﬁ %18 h&% wa&ées&ggp %35%%% fmount. The

PCT/JPOO4/OQ%%£9 M~} MM v q--~M.r MM ,3 OO
resulf igyhyn B /020 cOco my p .~+ Con+ OPwW O

on ey BRG] . O 0 EV Bt MO

Comparative absorbent articles (1), (2), and (3) were obtained in the same way
as of Example 3 except that the water-absorbent resin (1) was replaced with the
comparative water-absorbent resins (1), (2), and (3) (having been obtained from

Comparative Examples 1, 2, and 3).

The resultant comparative absorbent articles (1), (2), and (3) were tested for the

wet-back amount. The results are shown in Table 2.
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44 WO 2004/ 099265 PCT/ JP2004/ 006509 Table 2

WAt er - absor bent Wet-back resin used anobunt ()
warzenpoe63 WAt er - absorbent 8 resin 1) Exanpl eP@T/JP2004/006509

Wat er - absorbent 7 resin 2) Conparative Conparative

14 Exanple 4 water-absorbent resin (1 Conparative

Conmparative 18 Exanple 5 water-absorbent resin (2)

Conpar ative Conparative 16 Exanple 6 water-absorbent

resin (3) 5 [Exanple.5]: Areaction liquid was

prepared by dissolving 2.5 of pol yethyl ene glyco

diacrylate (nnlar-nunber-avgwg e degree of addition

pol ynmeri zati on of ethylene oxisle: %_babkulto 5,500 g of

an aqueous sol ution of sodi ugmaearyl akéahaving a 10

neutralization degree of 75 nol % r

concenar?ti on: 38 mekgwie] . WN;E%‘}S(“)"G‘“ li skolved oxygen was
roaaet i R [ pu | 4
g;em)\F/)e . romthis r xéfnblitf’ Walerud%orbont n—jhe same way as
roducti on Exanpl e refir supplijed to the sane

reactor as used in IS@MU oyt aplie 1. \Wile the
wme i Spl aced i i iroqop Bl Subsequently uhi |

_ _ A-troden Has- $ubgeqguent |y, ile
the reaction Iiquid mfewe SLhedie15 2.98| g of sodi um
persul fate and 0.015 g of |L-asqagrbic acid were added

thereto. As Comparative Comparative 16
Example 6 | water-absorbent
resin (3)

BT
—t¢

[Example 5]:

A reaction liquid was prepared by dissolving 2.5 g of polyethylene glycol
diacrylate (molar-number-average degree of addition polymerization of ethylene
oxide: 8) into 5,500 g of an aqueous solution of sodium acrylate having a
neutralization degree of 75 mol % (monomer concentration: 38 mass %).‘ Next,
dissolved oxygen was removed from this reaction liquid in the same way as of
Production Example 1 and then supplied to the same reactor as used in Production
Example 1. While the reaction liquid was kept at 30 °C, air in the system was
displaced with nitrogen gas. Subsequently, while the reaction liquid was stirred,
2.98 g of sodium persulfate and 0.015 g of L-ascorbic acid were added thereto. As
a result, polymerization started after about 1 minute. Then, the polymerization was
carried out in the range of 25 to 90 °C, and the resultant hydrogel polymer was got
out 60 minutes later than the start of the polymerization. The resultant hydrogel
polymer was what had been divided into particles having particle diameters of about
1 to about 5 mm. This hydrogel polymer was dried in the same way as of
Production Example 1. Next, the dried product was pulverized with a roll mill and
then classified with a metal gauze of 850 pm in mesh opening size and then furtﬁer
classified with a metal gauze of 150 pm in mesh opening size in order to remove a
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a result, polynerization started after about 1 m nute.
Then, the polynerization was carried out in the range

woR0RH996590 C, and the resultant hydrogel pol POROPHNAE006509

10

15

20

25

got out 60 mnutes later than the start of the

pol ymeri zation. The resultant hydrogel pol yner was

what had been divided into particles having particle

di ameters of about 20 1 to about 5 mm_ This hydrogel _
pdey pewderasronr itedclassifidde matarial, wihyis btaiing Py geaiesabgrbent resin
Exanple 1. Next, the dried product was, pulverjzed with .
apavader (@) |1 0f andirregWeny ciieized ethapg.t WhéF%nE [ﬂt Feabsprption

850 gmin _mesh ogpening, si nd then further .
ceapasitst PR&S &g Wltg()‘htelpg‘ll a&ig\g aJRasgHyCIgge ipﬁl%r(r‘éeswameter of about

‘S&Wﬁ%@hﬁ%@%@b@ DO e A BBV TR of AL BP 750 uam in

oatapanss OO e Yo BTy FhEF BRI S ek o

exhi bgt ad gg Iﬁ‘g’sr%g{apttsimhe GRARACIsYrbRht %’éing Swiirt BYURaving been
K Hald &

| oad SS-average particle dianeter of "about

4 | ' | tGleCo 6 RABL @RS mixed
Pl i CEEy TPRARE o IR0 L e TP G mine
rl%tﬁtainveﬁluE@ust QAL @5siARER! At sol@sdn(havivgdeen ppbred from 0.5

mass parts of the water-absorbent resin powder
(Rass pavbNgropgienic gl9bs1a0 N2 dndss phief athgleae wiyeobdiglyealyl ader, 0.3
a powder tenperature of 60 C, was mxed wth an
agiaeop@t 611 fdueanediol ahi 2k massggetn of saten) bohodigadire. Then, 1
been prepared fromO0.5 mass part of propylene glycol,
OnfRuterdster, phe trefitant jtersewed plaskd ditgl 3 beaing E@?}%@Pf}t apparatus
0.3 10 mass part of 1,4-butanediol, and 2.5 pass parts
ohaviag en pdivsted dempeairecel 195THeAnd then epigreatgdjos A0 tpigutes, thus
resultant m xture was plaged into a heating treatnent
applaining 8 Waicsvabaybe 16 (Mt ed t enperature of 195 C and

th heat - t d 4 : hus. A
Waf3 gr S g‘é’Br %gﬁtta&eegioirﬁre( g*fma@ﬁm"i fﬁaﬁ%btrf g&i}ﬁg@g n%%ﬁ’: monolayer
b ti R i t,h d .
RSB ORERRRTHY IRACP oA RIS ARG AP Lol poorion
ﬁ,&g@z{c‘%‘l O mﬁﬁte@jeragp égrgi?fe' &ﬁnet‘é@%%(g)t(%ieteﬁﬂiﬂed by the classification

‘erage parti ameter ( det erm ned by

t | {ihGPld b fhgt DEabHSS) BMES00 um, 300 pm,
h%}hﬁﬂ&@?@%ﬁh@%@% ?igvges\gagglg Ig%&hé}?b&%%% 500 om 300 gm M

a'agd 150 ;&39 ofahe kRIS SHHtdrambotbaitaesialispr ientditiesishown in Table
(3). I'n"addition shown in Table 4 is the logarithmc _
styapdarediogenihalié @mniat ddvidtive @) tifcthe mhirticietdéameter distribution
distribution 20 (determ ned by the classification with
t @etdinGined dpdie dlassifeation vitli thg Ji® standgrdrsiavgs having mesh opening

sizes of 850 pum, 710 pm, 600 pm, 500 pm, 425 pm, 300 pm, 212 pm, 150 pm, and
45 um) of the resultant water-absorbent resin (3).

Incidentally, in Table 4, there are also listed the particle diameter distributions
and their logarithmic standard deviations (c§) of the water-absorbent resins obtained

from Examples 1 and 2 and Comparative Examples 1 to 3.
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sizes of 850 gm 710 gm 600 gm 500 gm 425 gm 300

gm 212 gm 150 gm and 45 gn) of the resultant
woavarsesor bent resin (3). Incidentally, in TabraP2hp4/006509

there are also listed the particle dianeter

di stributions and their logarithmc standard

devi ations (o) of the water-absorbent resins obtained

25 from Exanples 1 and 2 and Conparative Exanples 1 to

3. 46 WD 2004/ 099265 PCT/JP2004/006509 N WM v ~ ~7

~vl p r+ C=0r: cply VvVl OV] Mprrd cc CC .cc

C? b'..7M10 & cd:: py, Vz9IDE 5cc =L
ocoayHti A°. pO TOUOO T. b oca. Ip7~
A ¢1N
=8 vy
2E %
,—Egg =)
E<R <
Se -
X
a [ =]
g8 o888 - Bl
E%“iﬁr‘r\;“ wy
8§88 8]~
Sla P =
EE
2 P =l
Bigliisis
HETSBETR”
3
Bl g w5 =]
o
SEESESESR
) -
SlE-2 3 E- 3™
£
I
= 2o o
z°g§é3§. =
w
=
’r‘&ggiﬁ =
on 18 E8F =
© E"‘g%v
— L O
Fc.é «
a Enl
£ B8
g8 8% S
85‘5’93
28
58 5
Egggg wy
S B g s b
50&’51\)"‘
&3
=8°3
8§ » =
EE®Ey 2
R
<t:Q
B
2
)
g Q)
=]
T8
%H
=
wy
Q
i
& ,

47



2
m

S mDNR
bCM@.N@
wOMOM
%O@CNd
wom S
Moompc
o0dH w®>

o o
W??C?M
zZ
HOMM?V
mN Vn.M
Z o0®@< .
50~ >
«-zz%0

%NNS~
OO~V,ﬁ
g o
SC-2 "5
~ O ~dp
0wy o2
MOGQVM
O:WWW
s>3- ©
Q7M74¢
W_M.OD.
SE_0nS

> ONC
Odm £z

o
@)
1 Z2 0
=2
S
- __ .
L ®©
LLl
o
l zZ
O !
o .
. ©OT
O ®.
l -
07
S o
o
jojun
o
oo
—
>._a
®RO
(V-
c_ &
|Va
n2
c ..
0oZ<
>
- 10
. zZz2zZ22
T_zz
c
VnN
oo
. c
m 3
o
oSSz

(g) sax
. . . . . . . - dmexy
’ ’ ) ’ 11 9C 91 9'5C 0Tl (4% 00 Jusqosqe-1alepy | € 9]
LSED 00 80 L'e L v
JU9QI0SqER-I0]EM ¢ opdmexyg
(414! 0 [4> 16 £6l 1'vC el 8TL (44! [ 00 aageredwo]) oaneiedmo)
(2) wsar
jusgrosqe-1oem | g ordmexg
; : . . § : g X dmoy) oAyeIedwo)
’ ’ ’ £61 T¥%C §¢l 8Tl (44 [ 00 fAnele !
[414 [4Y [43 16 S s
Jusqrosqe-rojem | T opdurexg
: . - g : g . X dmo aageIeduio))
’ ’ ’ 0ve €81 Lel ¢yl ¢ 00 ) :
8¥e0 00 L0 Iy (21 o
. . . . . . . - durexg
’ ’ ’ ) 1%¢ St 8Tl (44! [A 00 udqrosqe-11eM, | Z 9T
°8¥0 70 (4 16 £61 i
3re0 00 L0 ¥ (a1 0ve £81 LSl 24! ST 00 wiaqiosqe-10jepy | ] sjdmesyg
wi | W ggy | WHZlg | WA 00g | W gy | Wil 00g | W 009 | W OIL
Cy uByl ueyy ey uey} uey) uey) ey uey)
lofews | Io[Ews | Jo[[ews | IS[jEwis | Io[[ews | Jo[EWS | Io[jews | o[BS uri
jounq | joung | joung | jowjng | joumg | jowjng | jouwing | jougng 0S8
wi | gy | undgig | wgog | wi ggy | wigog | wri o9 | wiojL | wrigey | uEm
Cp UBY) uey; uey) uey uey upy) ueyl uep uey | Iojjewis
olewg | mopewg | wepews | mpews | sofjewg | Jeewg | Ifjewg | OJEWS | IS{IEWS 10N
S0 {9/, ssewr) uonynqLSIpP IASWEIP [

Py 919eL

48



10

15

20

25

al oo 720 NOaOOOOOO i7y OOCC NNNy d
N47 UUza02020.2.a~.aa~.aa~aa~.a.a
WO 2804109%68) 3 v 3 C4 11 111111111 t48 WO 2004/ 09628B2004/006509

PCT/ JP2004/.006509 [Exanple 6]: An absorbent article

(3) was obtained in the sanme way as of Exanple 3
exclept OIt hat thﬁ wat er - absorbent resin (1) was
replaced with the water-absorbent resin (3 havi n
been [Eis@raplﬁéﬁ]- from Exanpl e 5). 5 The I‘eSl(J| %ant( )

;ﬁiﬁi&f%o&%ﬁ iy RalRUE] gl faule i o Bngle 3 cxcept
§E§cn1§§ Sv'vaggr?% 58@2&[‘{?@ l)%%- eéié? /iR fhd ‘wer-EBeht Rkin (3)

er-a t resin (3) (having

bt Aimsded Fom Eeapt §).5) and 65 nmass parts of
%ggﬂ?%ypverl ze?ﬁi‘i pruﬂﬁli]p vveﬁg}g rr%xed 10 t oget heP by a

M Xerriidedulfiny aPRMSE arthi@xt3) Wietestes dot thietwetibackimenonatin the
shaped into a web of a size of 120 mMm x 400 M wit h

t AR cSREBasAIERERIIS3 . aSAS edult thExatbhek Snourfwas Beg. nor e,
this web was pressed under the sane conditions as of

Exa_npﬂEe(a 1etnus _obt ai ni ng an absorbent structure

havi ng a basis wei ght of about 0.04 g/cnR.

Subsegnemidunt ofrdSamasr atst ofithe whisr-aasrheat iresin 43 hfhying been

of 37 g was obtained in 15 the sane way as, of ampl e .

3?]btﬁ‘1lned fiesuExample £ sod Kdnmage pares| of Wmd-%gerp@gt@ %Fe mixed

t he wet - back amobunt in the _same wa

Agetheeby b mixerha adsy TREERT amtﬂ%%u@%l@fﬂx%g Whs Shabied into a

[ Compar ati ve Exanpl e gé : . : '
web of a size of 120 mm x 400 mm with the same apparatus as used in Example 3.
Furthermore, this web was pressed under the same conditions as of Example 3, thus
obtaining an absorbent structure having a basis weight of about 0.04 g/ cm’.

Subsequently, an absorbent article (4) having a mass of 37 g was obtained in
the same way as of Example 3.

The resultant absorbent article (4) was tested for the wet-back amount in the
same way as of Example 3.  As aresult, the wet-back amount was 25 g.

[Comparative Example 7]:

A comparative absorbent article (4) was obtained in the same way as of
Example 7 except that the water-absorbent resin (3) was replaced with the
comparative water-absorbent resin (1) (having been obtained from Comparative
Example 1).

The resultant comparative absorbent article (4) was tested for the wet-back
amount in the same way as of Example 3.  As a result, the wet-back amount was 39
g.

INDUSTRIAL APPLICATION

The water-absorbent resin in the present invention has excellent absorption

properties and therefore can be utilized for a wide range of uses. Particularly,
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A conparative absorbent article (4) was obtained in

the sane way as of 20 Exanple 7 except that the
woabarsesor bent resin (3) was replaced wth tRET/IJP2004/006509

conparati ve wat er-absorbent resin (1) (having been

obt ai ned from Conparative Exanple 1). The resultant

conparative absorbent article (4) was tested for the

e ccvgonsieo g ool B 25 19w ST e e
v ke ssugx NS b BB PBRIC R in e
barcneorslingne Beat el 458 el SRu e AP Byt cbsorben
BRG0E ebp SbBLOABAGLER SR Al 80 R Hiraly for e

ST SRR 00 e Bl O ORI GpISRE VRToud dtbals (c.2

SSli’nki treatnment, this resinis
f . r sanitary material s/ absorbent articles
@gxgh%%igﬁggable di apers/sanitary napkins) and can be
used favorably for the 5 sanitary materials by being
conbi ned with hydrophilic fibrous materials (e.qg.
pul verized pul p). 50 WO 2004/ 099265 PCT/ JP2004/ 006509
CLAIMS 1. A process for production of a
wat er - absor bent resin, which conprises: a step (1) of
pol yneri zing a nononmer conponent including an 5
aci d- group-cont ai ni ng unsat urated nononer as an
essential conponent to thereby obtain a hydroge
polymer; a step (2) of drying and pul verizing the
resul tant hydrogel polyner to thereby obtain a
wat er - absor bent resin powder; a step (3) of adding a
surface-crosslink-treating agent to the resultant 10
wat er -, absorbent resin powder, wherein the
surface-crosslink-treating agent includes a
surface-crosslinking agent and water as essentia
conponents and has a hydrophilic

50



organi c solvent content of O to 10 mass %relative to
the surface-crosslink-treating agent; and a step (4)

wohohmasieng t he resultant mxture to thereby cacTyPmO1/006509
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20

25

15 surface-crosslinking treatnent; wherein a tinme of
fromthe end of the step (3) till the beginning of the
step (4) is within 5 mnutes. 2. A process for
production of a water-absorbent resin according to
claim1, 20 wherein the wdtleAIMbsorbent resin powder
has a tenperature in the range of 40 to - 80 C when the
surface-crosslink-treating agent is added thereto. 3.

ch{)? ?ﬁ;&ﬁgﬁgfﬁﬁé Ltog?logfo g?éé%hsdrﬁglq CS?IQtWﬁlC &1 tOmprises:

capachry gt fid STodRuBEURE T ohBhdier yARRAERL Afipding an
‘ gg% Bué(fp&l%lgﬁ%t ulsGfkfted WnSthet $s %n Eéﬁlaﬁbﬁ BB&% to thereby

process i1 nclu e ste
ossllnklng a nDnoner conmponent 51
V@¢%@E%%§B§%§%ﬂg JP2004/OO6509 i ncluding acrylic
aci d gnglor 2) ok ﬁrﬁﬁ’%ﬁnd pevEiAhE BRArcEMERE h?(ﬂrb%ﬁﬁooaylﬁ& 0 thereby

conponent e wat er - absorbent resin being

C?@@fa%@ﬁﬂfatemdsdwenth@s\m pewéeriTass- aver age particle
di aneter of 300 to 600 gm i ncluding a powder having

parti al stegi édyeveraldofe amahifare-crodstink-tSatingmagentaho the resultant
amount of O to 10 mass %relative to the _ _
warater-abbsbeitantin pewiler, whersinithe shifhter iragpliak fisatng agent includes a
absorption capacity of not less than 70 (g/g) and
alsyfager¢rosslinking agertrang watenag esseafial pﬁ@ﬁomt%%tﬁsra hydrophilic

| oad, wherein the total absorption.ca it

alosgsnig sAveIEcPnEneatcy tadldpass gadelative &bﬁner%afgﬁ% C&Oﬁgmk'“ea“ng
foll ow ng equati ons based on val ues given by

alig8itpfibn of a 0. 90 nmss @6aqueous sodi um chl ori de

sol ution

capaci¥ y® tpg}2§4)) of aglg%tl hotgxﬁ 6%sblgt I?[: ?nle(gg ort@t lﬂe?ebly carry out
:%ﬁgac %rgpgﬂlg] @%%f S ption capacity (g/ g) under

on efficiency (% under | oad =

monol %mﬂ@tﬁﬁ@& RBmGRL ?ﬁ§ B?tl : (3 'ﬁﬁdcﬁé bE%ﬁﬁ’mé of the step (4)

100/ absor ption capacity ou | oad
Wat 8hihaPs alikgsd resin according to claim4, which

i ncl udes the powder
2. Aprocess for production of a water-absorbent resin according to claim 1,
wherein the water-absorbent resin powder has a temperature in the range of 40 to

80 °C when the surface-crosslink-treating agent is added thereto.

3. A process for production of a water-absorbent resin according to claim 1
or 2, wherein the water-absorbent resin powder exhibits an absorption capacity of not

less than 40 g/g without load.

4. A water-absorbent resin, which is a water-absorbent resin obtained by a

process including the step of polymerizing and crosslinking a monomer component
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havi ng particle dianmeters of smaller than 150 gmin an
anmount of O to 3 mass % relative to the

woabErwstssor bent resin. 6. A water-absorbent reeTaP2004/006509
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according to claim4 or 5, which has a 20

mass- average particle dianeter of 380 to 550 gm 7. A

wat er - absorbent resin according to any one of clains 4

to 6, which_  exhibits an absorption capacity of not )

| eecdudipg pcrgBe aoid apl/on e sall @aeralizsd mat%laﬁaaS@rmyBsC@m@ﬂ?nt with

resin according to any one of cl aj 4 to 7, of which .

{ R SHRIEEEOATOEHcroplay Dg CBaplentet PY. ol oy mass-average particle

g@%ﬁ%%ﬁ%ﬁ@g@g@gr@?, iﬁnwgg%loag@og{)&er %Cihg lpgﬁfc%)diameters of smaller

2 5 P 1 006509....COTRT i .

2004 PSP AR B B s TRLRE, O ot s

4 o8l e§hibﬁ§1g a total absorption capacity of not less than 70 (g/g) and an absorption
efficiency of not less than 70 % under load, wherein the total absorption capacity and
the absorption efficiency under load are defined by the following equations based on
values given by absorption of a 0.90 mass % aqueous sodium chloride solution
(25 °C) for 1 hour:

total absorption capacity (g/g) = absorption capacity (g/g) without load +

monolayer absorption capacity (g/g) under load; and

absorption efficiency (%) under load = monolayer absorption capacity (g/g)

under load x 100/absorption capacity (g/g) without load.

5. A water-absorbent resin according to claim 4, which includes the powder
having particle diameters of smaller than 150 pm in an amount of 0 to 3 mass %

relative to the water-absorbent resin.

6. A water-absorbent resin according to claim 4 or 5, which has a

mass-average particle diameter of 380 to 550 um.

7. A water-absorbent resin according to any one of claims 4 to 6, which

exhibits an absorption capacity of not less than 35 g/g without load.

8. A water-absorbent resin according to any one of claims 4 to 7, of which

the shape of the particles is an irregularly pulverized shape.

9. An absorbent article for absorption of excreta and blood, which
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comprises the water-absorbent resin as recited in any one of claims 4 to 8.
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