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*159159* 1 DESCRI PTION "c, ~tmnt ABSORBENT RESI N
PARTI CLE, AND 5 ABSORBER AND ABSCORBENT ARTI CLE
EMPLOYI NG THE SAME Techni cal . Fiel d The present

| ' | ates to absorbent resin particles, as
ﬁﬁmﬁ%&\m\\wm\orbers and absorbent articles in which the
nt resin particles are 10 enployed. Background
Art UPB8SIinked pol ymers whose anobunts of water
absorption (absorptionppapgipridne | ncreased by a

nmet hod of altering and optim zing an anount of a 15
'mm“i on initiator, polynerization tenperature,
““\mn M“\\ ion concentration, and the |ike, and by a
net, ﬂg@,.of usi ng ABSARBENTRESEN BABRRICLE ch as thi ol
have been known (see Patent umrent 1 shown bel ow).
Furthernore, a | arge nunber crosslinked polyners
wh . . .
A e L SN T EAME
treating the vicinity of the surface of polyner
particles have been proposed (see Patent Docunents 2
bel ow, etc.). Still further, crosslinked

1
pol y s whose .absor.pti rate r nhan
ot (3P gTRoyeretlh PR QL Bef RN By tlen el as
ab§iBe R 2RQ28801h20E aFatIRE iy FAGENERE absobeaviedial iticles are
etc.) 25 Patent Docunment 1: JP3(1991)-179008A "Patent
emplayeent 2: JP 267529 B Patent Docunent 3: European

Pat ent Publication No. 618005A Patent Docunent 4: JP
2002-212331 A

Background Art

Crosslirked polymers whose amounts of water absorption (absorption
amount) are increased by a method of altering and optimizing an amount of a
polymerization initiator, polymerization temperature, polymerization
concentration, and the like, and by a method of using a chain transfer agent
such as thiol have been known (see Patent Document 1 shown below).
Furthermore, a large number of crosslinked polymers whose absorption
amounts under loading and the like are increased by, for example, a method
of treating the vicinity of the surface of polymer particles have been proposed
(see Patent Documents 2 and 3 shown below, etc.). Still further, crosslinked
polymers whose absorption rates are enhanced by modifying polymer
particles so as to be porous have been proposed (see Patent Document 4

shown below, etc.)

Patent Document 1: JP3(1991)-179008A

Patent Document 2: JP 267529 B

Patent Document 3: European Patent Publication No. 618005A
Patent Document 4: JP 2002-212331 A
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30 2 Absorbent articles (disposable diapers, etc.) in
whi ch conventional crosslinked polyners are enpl oyed
have had a problemin that en a user sits down or
lies down while wearing such“an article, an absorption
anount and an absorption rate with respect to a
liquid decrease, and as a result, 5 | eakage, etc. tend
to occur. Therefore t here have been strong demands

for g&gg rb% aﬁltesc(!h og%% & ers &6 )bk %{Cclapgentmnal

pr obl sor resin par

cfd“s@hnﬁé‘d‘ thErnﬁ’é%Chﬂerhﬁp%S}eétPﬁ% bﬁ'ﬂlta BréuleheR: thal whdith user
wor ds, i's an object of the present invention to

S{iB dromeor lagrsdowr hile viearingr suchl s artiele, amabberpivachaunt

TN R T L e ST
t
G S LS B 208, O Al RS

abB®Rht aptiflay thahyrsires & did saah Agsioblerh s ledkiafe, bad
achi eve the above-nenti oned object and have found that

abb@dnebe mesmrres*tlnlqsdfmat chrdehmedny ssshaibsprbentrarticleses

th d b 5 b t
T ViR BEREEO o C e AR P IRSARR SR URRVBREP e

abB& RS 5§iﬁg}arﬁ%ﬁisrthaﬁﬁéh®e%%%e 1h%sgfﬁe§ﬁr§rtfdb\é%ﬁta't @Rhibit

I's an a sor resin partic that conpri ses
hiiyte abpdipbion sarbetnenes(@hsaption anosst and eﬂsoﬂﬂhon rate) under
polyner (A) that includes, as essential constltuent
agjconditiongang axeswstantially| fremfrermen pra f;n oflegkage a

Vi nyl noner that is.ftor to

et or TRRIERRca B Phe Bhie 10Nl bbb teated spmgatly in
olefié:eloN @ hi & O™ éEHVe%enﬁGﬁ@B obfekt aWhalRieTohh8 that absorbent
absorbent resin particle has a structure such that a
rpsintpantickes lenting epymﬁfz sthethyeir@phatve tebstaendesceibpd

i s, cont din the inside 25 of each particle of the
pxgRlsphd F“’ﬁ%’s‘i‘)rﬁrﬁﬁretqocq%@ Pre§eRtyEventiqe. apsor ber of the
present invention is an absorber that conprises the
above-descri bed absorbent resin particle and a fibrous
Stah efarlof IBkdrthord urt her, an absorbent article of the

present invention is an
The absorbent resin particle of the present invention is an absorbent

resin particle that comprises a hydrophobic substance (C) and a crosslinked
polymer (A) that includes, as essential constituent units, a water-soluble
vinyl monomer (al), and/or a vinyl monomer (a2) that is formed into the
water-soluble vinyl monomer (al) by hydrolysis, and an internal crosslinking
agent (b), wherein the absorbent resin particle has a structure such that a
part or an entirety of the hydrophobic substance (C) is contained in the inside
of each particle of the absorbent resin particle.

Further, the absorber of the present invention is an absorber that
comprises the above-described absorbent resin particle and a fibrous
material.

Still further, an absorbent article of the present invention is an

absorbent article that is furnished with the above-described absorber.



10

15

20

25

30
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above-descri bed absorber. 3 The absorbent resin

particle of the present invention is extrenely

excellent in the bal ance a g water-retention

performance (water- retention anount), a liquid

perneation rate and an absorption tine of a hydrogel 5

particle (a gel substance forned with an absorbent

resin particle that has absorbed liquid), and

therefore, provides the dry feeling even after

absorphé @hsorbeadreil PayticlThe e dttaAnPEAtioh 85 btremely

particle of the presént invention is used in an
extbHentantheabalankce asmiy wate- mitepieabeodnapee (water-retention

sani tiary. 10 napkin, etc., the absorhent. article thu
amgiaPnadieufipsrnsationdpfe And Ap2RS0rPBAn Sipe of addsose

| i t Y ti )
PAARAE LA SRR B SRt s
abdorbé@liquid)eand sheRdore, prévidbetiad 8y flinigivien sfter

excel l ent feature of preventing absorbed liquid from
akspgptign. r et urni ng even under any condition. 15 Brief

Descriptign of awi,ngs, Fl 1 is a fr.ont

or o s B el WhE R Ehasibero sty Barticieatabe mgesent
inVeAsidh! 8908 Yh 65 dorBEaSH s Ad Lléﬁé&%aﬁi?&\%ﬁ&h RW@nitary

amount. FIG 2 Is a perspective transparent vie
nagkienatd. cdlel absokbaigtt araicinthus olrt@inebathibitg estesliag dhzbrption

measuring, a diffusion absorption anount, Detail ed

PEXeIRARed Ghserptiorameyahendmbsprriion rake) undss anyeeadition

l r . }1s descri bed, The ter-sol ubl e vinyl ..
BB Rt abiply SRom Rkt ol Wrbarbr PoGprestigle also
e MBItk JIDOREREND RVAEAEE @itplle%@_ﬁﬁng%s%e%f HE@AURI B easily
substituent and an ethylenically unsaturated group,
returhing dvieheuwder dey cxelitias. t he wat er-sol ubl e  vi nyl
nmononer (al). Exanples of the water-soluble
substituent include a carboxyl (salt) group (-CO2M,

Bfic? fs8ri %Fo)?]ﬂfa. R g-SCBI\/p, a group formng an ester
‘g]le—%_sm&ﬁom%—%salt) (sul fo-oxy (salt) group,

- OSOSMG.. RiPASGERROss SertiohaDiRPschematically illustrating a

measuring device for measuring a diffusion absorption amount.

FIG. 2 is a perspective transparent view schematically illustrating a

measuring device for measuring a diffusion absorption amount.

Detailed Description of the Invention

First, the crosslinked polymer (A) is described.

The water-soluble vinyl monomer (al) is not limited particularly, and
a vinyl monomer having at least one water-soluble substituent and an
ethylenically unsaturated group, or the like can be used as the water-soluble
vinyl monomer (al).

Examples of the water-soluble substituent include a carboxyl (salt)
group (-CO2M), a sulfo (salt) group (-SOsM), a group forming an ester of
sulfonic acid (salt) (sulfo-oxy (salt) group, -OSOsM), a phosphono (salt) group
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4 (-POCOM2), a hydroxyl group (-OH), an am no group
(-NR2), a group formng an am de (carbanoyl group,
-CONR2 Y), an anmoni o group, (- NH3 Y), and
secondary, tertiary, or quat‘érnary anmmoni 0 gr oups
(-NR3 YY), and the |like. Herein, "carboxyl (salt)
group" is intended to nean a carboxyl 5 group or a
carboxyl ate group (a netal carboxylate group or an

gzyou%gﬁ%’&gkaﬁgggg oli[lagm?’%giﬂ k‘?repr s’e];?l[oug

fowﬁhg q\@lna@imcama@byla%fouwembNR&on&’x hihtdth#Bnis eebwd(-NH;

potassium etc.), an alkali earth netal atom
*(Wagndsseoondaxyl mrmy,etrmgatemammcmm @xpups ((aWBs RY), and

theclkg Beteiny GaPUOH R BhE LS HB(PIcH P dREha B Do)
o7 5, PSR M) B o o i

cdbds§late Ero@p). e SEd Sarded®inieforathengtcud  anmoni um
cation (exaﬁl es of the counter anion include chlorine

i on, Wrshoubdbe metedthatoMurepaesentam hﬂh@ggulaftameancﬂd){ah
el 288 (RDICHL OGRS e B8 AU GG anetal atom
(ré?g%?ﬁﬁﬂi QRicku, BYd.), 5P ?ngx%%)ﬁmﬁr@h )'a)nd R%bﬁ!%'eﬁts a

monomers. "I't $hou e noted fhat (i) anionic
hydirogennnaiyes dﬂ&gp’dﬂ@éaﬂxﬁagltoup Ixang| ]eﬁo Dtarunomioms that may
_vinyl nononer t Is salt include alkali netal sal
ipiude batarmadams, nwébxlsgﬁm PEoRyL, Butyl: bengyl k@droayﬁﬁml
rth neta ci S3 nesi um sal t

RO RRE. Glatecti SPH Tl sl FASEERENR £ Bppaiiyion to an
akfIHERRIM eausﬁr(@;@annﬁte@,rﬁff the cahhyér ar;!mh qnéhd@ RN on

salt (tetranethyl ammonium and the |ike) etc.], d
brorgare Dnamethosafdte iokxangseHatd 1drﬁe organi c am ne

conposj ng the grganic am ne sal t_ include 25 al kyl

ani ne E¥amnigs o {5 Water HORble Rl MAneHE 1) el the,

|
foglaC)rR'@él% (g?dé)xﬁgﬂm wh gﬁfeﬂe\f? @ %51&01%% Ff)?/na}?nﬂﬁgﬁ%xg%gs, and (ii)
caviohievingl mﬁhaﬁleggoups 2 to 10) or derivative of
pol yal kyl ene pol yami ne [a conpound that is alkylated
with Hnskouldibeqratad that i gnmnlévmyldaemeam earsabt

E?(arxTxPﬁgQ ((j)f gmto%ll(p sldnyli) 0190%3191; tkl)él 1nci(u<{je allili gta%

(sodium salt, potassium salt, and the like), alkali earth metal salt (calcium

salt, magnesium salt, and the like), ammonium salt [ammonium salt,
tetraalkyl (number of carbon atoms in alkyl: 1 to 8) ammonium salt
(tetramethyl ammonium, and the like) etc.], and organic amine salt.
Examples of the organic amine composing the organic amine salt include
alkyl amine having 1 to 8 carbon atoms, alkanolamine having 2 to 8 carbon
atoms, polyalkylene (the number of carbon atoms in alkylene: 1 to 8)
polyamine (the number of amino groups: 2 to 10) or derivative of polyalkylene
polyamine [a compound that is alkylated with an alkyl group having 1 to 8
carbon atoms, or a compound obtained by adding alkylene oxide having 2 to

12 carbon atoms (average number of added moles per one amino group: 1 to
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30 12 carbon atons (average nunber of added nol es per
one amno group: 1 to 5 30 noles) etc.] and the I|iKke.
(i) Anionic vinyl nononer (i-1) For the vinyl nononer
havi ng a carboxyl (salt) groép (-C02M, carboxylic
acid (salt) containing a vinyl group having 3 to 30
carbon atons 5 and the like is used. Exanples thereof
i ncl ude unsaturated nono-carboxylic acid

t I|c a (rmeth)acrylate, crotonic acid,
3@?’?@8%2% héﬁ&k% unsat ur ated di carboxylic acid
(mal eliy ARSdrfe Vﬁﬁltmgﬁoﬁ@yel c acid, fumaric acid,
citraconic acid,” itaconic acid, etc.); and nonoal k

I
(t he Gunifeur thie mabenommwﬂlgmﬁbofﬂt(ealtbgrddpe{ CO:M),

carbRgBle gFick GaH Zéx%%%'tri@qx %ﬁ.a‘re”ﬁ? Toweaz 3dp SGroorhem ptoms
aﬁo I%%% 1%*}% Iucs ?SIIC g%la nD n o f]rlucfléJ ggiéé rgfécfj?lon)o-carboxyhc

aél'dl @ﬂlﬁ/yﬁﬁ’)ﬁcﬂylf&’émmf)a Yéﬂégcﬂ)tﬁﬂicféh& Srhhamid 848, etc.);

, asulfonic acid (salt) containing a vinyl
ugsmﬁmahai/dmgrboxﬁlcmld &miadeic acohsalirof makeid adid, fumaric acid,

cilFaseais Sag) Hgromg @%§ﬁ|%ﬂ?aeu£§{o§3§u$y'xﬁﬁ?§%#§@%¥ ot gbgn
aé(ﬂﬁg th%ec} éy%st?f‘ M‘ i Q&uq*atescf %fc%f c a%pt @rp@ l?*tgl maleate,

ene su on| C acl

nﬂﬁio@u@ﬂrﬁm:ﬂr}aﬂ,@ ethybdaltbitel mo@mbs@wﬂmﬂémdﬂd aexhylc@xultol
propyl sul fonic acid, 2-hydroxy-3-(neth)acryl oxy
npreegterndfamaree :auddmonobutyl citraconate, monoglycol 1taconate etc.).

2-(nme acryl oyl am no- 2, 2: di net h esulfo
ot a0 GO vh R S SRR et ha ik Yl (P cntipB05M, o
s&tf%ﬁ?cta{&@@éﬂ{)%%@'ﬁn?n%ﬁkﬁﬂ&%&%‘ﬁaﬁﬂbf?@ 50 é‘&x‘b@n%@ms or
nmet h) acryl am de-2 dr oxypropane sulfonic acid
tied hk)a is aseld.al Kxamipldreof thiendzene dficlade bhiphatiows armiatic vinyl
(meth)al lyl sulfosuccinate. In the, present
Sh. QMtﬂ%‘ill leﬁﬁs‘#]é@lﬁﬁ@ﬁt@\ (geth zﬂbtllﬁ)lyé‘mﬂ acidy stygene sulfonic

alr;if;fge x?g%quystylenfeosruﬁ l(n%%% egtcEAo allgq lfogﬁ:c. %(} clontzﬁgn%g
(I%ch)@@ Eil@ﬂ %’xloupf(%et}()'ﬁﬁi")m)i\* by J)pyl s-uh‘;'on'i@&ﬁﬁCt ively.

es used as vin nonomner haV|ng a group
2f1wdnong Beémetrh)acryl@m popiyd SaHme(amtﬂ,t ) (sul fo-oxy

RSB RO Lo e 20 s e oy
SRR A Afy, [f-eﬁeth)acrylamide-2-methy1propane sulfonic acid and
3-(meth)acrylamide-2-hydroxypropane sulfonic acid, etc.); and alkyl (the
number of carbon atoms: 3 to 18) (meth)allyl sulfosuccinate. In the present
invention, the term such as “(meth)acryl...” or “(meth)allyl...” is intended to
mean “acryl...” or “methacryl...” for “(meth)acryl ...”, and “allyl...” or
“methallyl” for “(meth)allyl ...”, respectively.

(i-3) Examples used as vinyl monomer having a group forming ester of
sulfonic acid (salt) (sulfo-oxy group, -OSOsM) include: sulfuric-acid esterified
hydroxyalkyl (the number of carbon atoms: 2 to 6) (meth)acrylate [for
example, sulfuric-acid esterified hydroxyethyl (meth)acrylate]; and

sulfuric-acid esterified poly (polymerization degree: 2 to 30) oxyalkylene (the
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exanpl e, sulfuric-acid esterified hydroxyethyl

(meth)acrylatel; and 30 sulfuric-acid esterified poly

(pol yneri zation degree: 2 to,.30) oxyal kylene (the | 6

nunber of carbon atons of al ﬁyl ene group is 2 to 4,

and the polynerization formis single or random

and/ or block) nono (neth)acrylate [for exanple,

sul furic-acid esterified poly (polynerization degree:

H%afp r . .

n@%%%éﬁ%% expgrltg?éée y geneé%h?’qgr%ﬁiégn&;, #%Ymgrr 1za§10n
fofrif) is ShigleGiGHRACH? Ehid Gridoddmoldd (thet!akry10EEM dfample,

CH3CH=CH-Ar -R1 (6) (OA) "OS BM15 0 Cé)%ﬂ)
s@mmga@rch lypporaRionidegreetd RELBMRYDrop®lene

o bhhaEReRl ] BrpBaRnar SRt e BBy E g tm s (g © or

(7:)‘ to 15 carbon atoms. R represents a hydrogen atom
an al kyl group having 1 to 15 carbon atons, which may
be sahdti=t Gt By, @ G HuoCithe @by ad al-k&® i et al
atom (lithium sodium ?tassi um etc.); an alkali
earth nmetal atom (nagnesium calcium etc.); or 25 (5)
amoni um CA represents up having 2 to
4 carbon atons; and V\hegéyﬁ&l:’ (éeéf)%%%lo two or nore
QAs may be the sane or different; and

CH;CH=CH—-Ar—R

| (6)
(OA) ,O0SO,M
O
|
CH,=CHCH,0OCH,CHCH,0OCCH—-CH,COOR’
| | ¢

OH 0S0.M

In the above-mentioned general formulae (5) to (7), R represents a
hydrogen atom or an alkyl group having 1 to 15 carbon atoms. R’represents
a hydrogen atom; an alkyl group having 1 to 15 carbon atoms, which may be
substituted by a fluorine atom; an alkali metal atom (lithium, sodium,
potassium, etc.); an alkali earth metal atom (magnesium, calcium, etc.); or
ammonium. OA represents oxyalkylene group having 2 to 4 carbon atoms;
and when n is 2 or more, two or more OAs may be the same or different; and
when the OAs are different, they may be random or block or the mixture
thereofi Ar represents a benzene ring; M represents a hydrogen atom, an
alkali metal atom, an alkali earth metal atom, or ammonium; and n denotes

an integer of 1 to 50.
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when the OAs are different, they may be random or

bl ock or the m xture thereof; Ar represents a benzene
ring; Mrepresents a hydrogen atom an alkali netal
atom an alkali earth metal &tom or ammonium and n
denotes 30 an integer of 1 to 50. 7 Exanples of an

al kyl group include nethyl, ethyl, propyl, t-butyl,

2- et hyl hexyl, dodecanyl, and pentadecanyl . Exanples of

o 2 B0 BTN SRS Bt bS] e,
2%{%@&%%9P@6Hec§n§lr hhAyRneaARdAyll. and pentafl uor oet hyl,

I es of” an oxyal kyl ené group i ncl ude
oxy et Eb(hm]ﬂes ofyp mblopll groep thahchagxlydetlydtetneed dya fluorine

ammmemg%sye el B AT
tlggl F {5?11[]}}5@&{ Oétc 10 carbon atoms: 2 to

or exa nonophosphat e of

hydr o E‘kﬁhﬂﬂbs 61’% Bk?ﬁﬂ&ﬂ@i@%rou@h@ﬁw (b)@ye@h?l%h@ r o;@fpropylene

hydr oxyal Kyl (the nunber carbon atons:
apdexpyhbatylohetedc] f or exarrpl e,

?Prg? %; 9&%%113@8&%63@ (rf orler e SrbhaspbeRo fdRugroun
gP acr@%)qpox e&ﬂ{q%pﬁﬁlélg rhéx%eg@%ﬁro%?alkgl (t)he number of
c&ﬂj@nojﬂoﬁ}qsv i2repl 6) r(ﬁﬂﬁﬁ)ﬁcrﬁrlate Hor @kaﬁﬁﬂ@ Sm@ﬁ?yllécb‘sﬁhate of
hrghoeeRyyIm nioaqry{mﬁﬁmgégﬁgnim@u ofaydueyalie] fhegrumber
b t th)al Iyl al cohol d
of RO gItE D (Sieth RS Bt A5y enical 1y
pﬂ@ﬁgf Era%}ﬁg R)%Sf@ﬁ@ll}i}ﬁ)sﬁﬁhﬁé] ea?ﬁ& (m@fh)ﬁ@fﬁrlfbl ad”é“é'll%g (fhe

val‘entes exa | es of PO y i"ncl ude

nalnkbdre)f eagborc atorhsi2 tngDphospﬁibnwahdr[foradmmSple
ycerin, sorbitan i gl ycerine, pentaerythritol,
Zp%ry@wﬂ@ﬂye (M@Pm%@méﬁ?‘lﬁon atoms: 2 to 4) glycol

(wei g era € mJI cuI ight: 100 to 2000), etc.),
and rrgr? enl cal Iy uoﬁnsle’\{\ﬁrat ed ether of the polyol.

28i- @ogs‘{afdpq@ bB8~in§X B oRFerhatifg Sk §ELHS (~OH) include

hydr oxyet hyl
monoethylenically unsaturated alcohol having the 3 to 15 carbon atoms [for
example, (meth)allyl alcohol and (meth)propenyl alcohol]; and
monoethylenically unsaturated carboxylic acid ester of polyol having 2 to 6
valences (examples of the polyol include alkylene glycol having 2 to 20 carbon
atoms, glycerin, sorbitan, diglycerine, pentaerythritol, polyalkylene (number
of carbon atoms: 2 to 4) glycol (weight-average molecular weight: 100 to
2000), etc.), and monoethylenically unsaturated ether of the polyol.

Specifically, examples of the same include hydroxyethyl

(meth)acrylate, hydroxypropyl (meth)acrylate, triethylene glycol
(meth)acrylate, and poly-oxyethylene-oxypropylene (random and/or block,
weight-average molecular weight: 100 to 2000) mono(meth)allyl ether (a
hydroxyl group at an end may be etherified or esterified with an alkyl

(methyl, ethyl or butyl, etc.) group having 1 to 4 carbon atoms) or with a
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(et h)acryl ate, hydroxypropyl (neth)acrylate,
triethylene glycol (neth)acrylate, and

pol y- oxyet hyl ene- oxypropyl ene (random and/ or bl ock,

wei ght - aver age nol ecul ar mei%ht: 100 to 2000)
nmono(neth)allyl ether (a hydroxyl group at an end nay
be etherified or esterified with an alkyl 30 (nethyl,
et hyl or butyl etc.) group having 1 to 4 carbon

to rated f.atty. a acet
SIS PR ol P B R e L G iy 3¥om
afoms.2) Exanpl es of vinyl nononer having a group
form ng an am de (carbanoyl group, -CONR2) include:
( met hGim2) Elxampdﬁ oﬂ\habrkmor(otm lanihgra groaf formimg an amide

t 1t | f e
<c3elp°$ham op, KCKORRa) RogIds RscHieberla g g BNy b birgamber

o Bt om0 A ALATD 5 7 LS
a@§13/h ) AR] - da hd (Ehey suter OF BRrHMW B Oin &ﬁt&hqnto 8)

atons: 1 to 8) nmet h) acryl am de [for exanple
attybmnbdd Bor ¢xanpleady,N-dirhethyl @prﬂlannklh,erN@m het i-propyl

a%ﬂ@ﬁ%oﬁ'ﬁ%ﬁ%ﬁg%n‘e%ﬁyg o Qa@sf fe oy oer
(:ﬁéﬁﬂﬁ&ﬁ%a%&\é thXQ;Sx%}SYeetﬁ%eth&T@t(H?e%ﬁ)"a)&gl%@%]e ﬁ:r

noner avi n rou ormn

Nt H}ﬂ&"dxb@th}ﬁl tﬁﬁié@h)a‘ékﬂ.‘ﬁkmﬁ@h ta@yd@ NaNidiby Srox§aliy] <(ﬁ{ebﬁﬁmber of
atons (for exanple, 15 N-vi ny&ﬁyrrolldone) or the like
e

carbpnizgonsed. t0(8) Kmyh)@ca‘fiprred rexaiplepNdNelihydrixygthyl
-NR2) include an am no
('a?ﬁﬂ g?ﬂ%é‘?%r ng ester of nonoethyl eni cal ly
t t | '
unsat gsatedy 1&%%@%5@@%%%& ﬁpg}f] l;ﬁ‘ﬁleéﬂﬂ{é} than the

group-containing amde o
abosn viriytlackamo havirgy 5 do 10anibooty latalna(:ﬂod exﬁﬁmp@é t he
an no groug Ihe§nt ai ni.ng ester of nonoethylenically

Novagirirseldons) o5 thedike maghsossadi ¢ acid, the fol | owi ng
con D84 Elagflial i¥imy! bSHADRLRL SOLR%, BLAR o,
il @A an Arhid uf)rﬂéhbalﬁﬁ?ﬁg’ b@e@ of %&ﬂﬁé@lﬁﬂéﬁﬁ!&lfw ﬁnsfattﬁﬁated

nunber of car atons in alkyl: 1 to 8) am no al kyl
momioe on dnberboe:[yhc aclhhandtammo grcxtxp @1)tam1ng amide of

monoethylenically unsaturated mono- or di-carboxylic acid.

As the amino group-containing ester of monoethylenically
unsaturated mono- or di-carboxylic acid, the following can be used: dialkyl
(the number of carbon atoms in alkyl: 1 to 8) amino alkyl (the number of
carbon atoms: 2 to 10) (meth)acrylate; dithydroxyalkyl) (the number of carbon
atoms in alkyl: 1 to 8) amino alkyl (the number of carbon atoms: 2 to 10)
ester; and morpholino alkyl (the number of carbon atoms: 1 to 8) ester.
Examples of the same include: dimethyl aminoethyl (meth)acrylate; diethyl
amino (meth)acrylate; morpholino ethyl (meth)acrylate; dimethyl amino ethyl
fumarate; and dimethyl amino ethyl malate.

As the amino group-containing amide of monoethylenically

unsaturated mono- or di-carboxylic acid, monoalkyl (the number of carbon
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25 ester; and norpholino al kyl (the nunber of carbon
atons: 1 to 8) ester. Exanples of the sane include:
di met hyl am noet hyl (neth)ac§ylate; di et hyl am no
(meth)acryl ate; norpholino ethyl (neth)acryl ate;

di rethyl am no ethyl fumarate; and di nethyl am no
ethyl malate. As the am no group-containing am de of
nnnoethylenically 30 unsat urat ed nDno- or

e R e e
iréhedh dﬁfg@ﬂmﬂ agnifb e\ﬁnylc@neﬁm&éﬂy%nﬂdé@waydleﬁwl%ﬁ{mhyl
(et h) acryl am de, and di et hyl "am no et hyl
(malﬁt)hc)ra&myﬂim de. As a vinyl nmonomer having an anino
0 RIS ARS8 e FUPeE o fhaabove
m@?@(rﬁ%@f el (far e%%]ﬁl §- \th%!yrfﬁ?ﬂg S 2- %ﬁjlpgf}lgﬁé@)’%leée used.

nonorrer
i ncl u@r) CatioBl Ping [guﬁm@gﬂtalnlng ester of
nmonoet hyl eni cal Iy unsaturated 10 nono- or
diii-da Bxexyples obving] piaroresiahpviang amenimnonial gpup(thds: Y)
n‘?&gr of carbon atonms of 2 to 10) (neth)acryl ate

nio ethyl (meth)acrylate- chloride, etc.}]; and
amon, &, AAHR a0 BhOL A ACle O?Fndﬂam%}aﬂc%ﬂwmax}uawd

unsat ur at ar box | C acl or exa
nwmeef di-shiyoxylit I@elmﬁf@ib@tamblel antidohinaliyd (EheohiuRbes of

(neth)acrgliglde gannnnlo ethyl(neth)a&;ylgn1de -
c&@pnﬁgmsaxfe‘l 1) (meth)aqrylage {Wlwtbyl gijy)acrylate-
ner vVing a nono- or di-alkyl amonio group

o e et i i

R2-HY) include: alkyl anmonio

gr OUpa&%ﬁb@rBGp%ﬁﬁ%ﬁnﬁfg QHH&@BPH&%%H?%IEME%@PI unsaturated
unsat ur at ed nmono- di - carboxyli ¢ acid [nonoa

n(drioe ondirbarboxfylic achbifor etanpld, mnamopio 4lkyd (He zalmnnher of

TP REAT © T s coppymoT ot ARl ayiamide
%Fﬁ‘gdssglﬁag% &g@{c }ammnl o ethyl (nmeth)acrylate

di al kyl (the nunber of
(iii-2) Examples of vinyl monomer having a mono- or di-alkyl

“ammonio group (-NRH2'Y or -NR2'H-Y) include:

alkyl ammonio group-containing ester of monoethylenically
unsaturated mono- or di-carboxylic acid [monoalkyl (the number of carbon
atoms in alkyl: 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10)
(meth)acrylate {methyl ammonio ethyl (meth)acrylate- chloride, t-butyl
ammonio ethyl (meth)acrylate: methosulfate, etc.}, dialkyl (the number of
carbon atoms: 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10)
(meth)acrylate {dimethyl ammonio ethyl (meth)acrylate- chloride, methyl
t-butyl ammonio ethyl (meth)acrylate: bromide, etc.}, etc.]; and

alkyl ammonio group-containing amide of monoethylenically
unsaturated mono- or di-carboxylic acid [monoalkyl (the number of carbon
atoms' 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10)

(meth)acrylamide {methyl ammonio ethyl (meth)acrylamide- chloride, butyl
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carbon atons: 1 to 4) ammoni o al kyl (the nunber of
carbon atons: 2 to 10) 25 (neth)acryl ate {di nethyl
amoni o ethyl (meth)acryl atesnchloride, nethyl
t-butyl amonio ethyl (meth)acrylate brom de, etc.},
etc.]; and al kyl anmoni o group-containi ng am de of
nmonoet hyl eni cally unsaturated nono- or di-carboxylic
acid [nonoal kyl (the nunber of carbon atons: 1 to 4)
aRMeH1b @tRYKinlethYaldBy 1B WTHET cHAbridal &en, al0kFl (tRe hrdifdr 10
(met h) acryl am de {net hyl ammoni o et hyl
ca(rbenra)tamsyhaadkyjb 1-t©m)camdmn1dn allp] (ﬂlﬂe atrm“nf carbon atoms: 2

(eng$acr§%%’éﬁ 18 h§|{ (r{?rrlggr}egmm Qt‘ﬁ]}é (K)etgiﬁ%)ﬁaém kglplorlde
15 p‘?"h‘?grﬁﬁfp éﬁl%r g?@ e ﬁ}%&@ Hel methosulfate, etc.},

etlclfet h) acr yl am de- chI ori de and met hyl propyl amonio
ethyl (neth)acrylanide - nethosulfate, etc.}, 5 etc.].
(iii-Gii-BEwmhplesof vmyiyhommmavhwanglaékylramhkyho group

( 3@2%&% &&aﬁ' m%q%elt H‘i'«'ﬁ\?gﬁ% Y HGHBANG erigh
m%%gi%rgr{aq}fﬂﬁg}'l Al %1}/ l%ggnaaqﬁ Vé%@ﬁ]ha{\g né 1 to 8 carbon

carbon ato (a quate I on thyl
atom O geatethimition agseﬂtfsmrchcashaeﬁ@yld:hlmw,l dinfdthgy $1ﬂ¢u1 ric

di met hyl carbonate, or the like) {for exanple,

acid h@mmchlomdimeém;ﬂarbmth; arctlys Ko o orarple, trimethyl

agiaetip £Cp e TR Pletide. el e bk AHmania ¢ m
( !F‘r@ﬁ? Qde%b sul kd N xihaaet yoa S malate-chloride,

cry am OI‘I en2| anmoni o

txemleyhyl(acmhm)m@ et&hﬂrﬁm}lﬁdrylaxﬂﬁi)e duloritlaediethyd. betzilermmonio
tha abaove, 15 N-vi,ny %/rl di nium sal t
rylamidechloide’i he like. Other than the above,

AT A g Lo

ydropni ance”(HLB) val ue of

NAgile€h lSPlvikbﬂ diYium BRRRIRY, etd) Rl6heayBEYséd. t0 20,
nor e y|oreferag?rM 11. énto 20, and pasrtl c}al ar ISy

pr ef eAdiyidyophilicdipphilie beiarsedilIdB bealnetod v teatsohitde vinyl

P E S BBl b £ RS BYF(BRANIE 115 t0 R perticularly
pFégbfa{Hifq to%@'h_n Kal men Kassel -zai Nyunmon" (Japanese

Ication) ird printing in August
It should be noted that the HL.B value in the present invention is a

value calculated according to HLB by Davis (Dr. Takehiko Fujimoto, “Shin
Kaimen Kassei-zai Nyumon” (Japanese edication), third printing in August
1992, SANYO CHEMICAL INDUSTRIES, LTD, page 132, corresponding to
English edition “New Introduction to Surface Active Agents’ Copyright 1985,
page 132.)

There is no particular limitation to the vinyl monomer (a2) that is
formed into the water-soluble vinyl monomer (al) by hydrolysis. However, a
vinyl monomer having at least one hydrolyzable substituent that becomes a
water-soluble substituent upon hydrolysis, or the like, can be used as the

vinyl monomer (a2).
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1992, SANYO CHEM CAL | NDUSTRI ES, LTD, page 132,
corresponding to English edition "New Introduction to
Surface Active Agents'' Copy ight 1985, 25 page 132.)
There is no particular Iimtation to the vinyl nononer
(a2) that is formed into the water-sol uble vinyl
mononer (al) by hydrolysis. However, a vinyl nononer
havi ng at | east one hydrol yzabl e substituent that

or °0 MBS MpLIELEL n 841D I SRBLL LS URRR LHANG] Khng acid

adHydideni, Ssoﬁ—oﬁaby@b’}ﬂbﬂé g, SJGIS@LC@N a ighehp Ernding an

group form ng_acid _ anhydride (1 0X0- oXapr op i/:l ene
egeD Uip)] ag@é@lm)gycaebcgwyémnwmﬁdooml alblexydarhrage or
al kyl ox rbo yI oxycar bonyl, allyl oxycarbonyl,
p’gﬂp "é/fi 8?‘1 By I’?né@(ﬁ%r’,‘)%ﬁ&pa cyano group. 5

It shpuihbe b@q{o%g% thad R%e%%gt%a £ ap&l Mk AP 1 to 3 carbon

having 1 to 3 carbon atons

anepithpthyd, sthyy bndrpropyl) aa vﬁh&l&érogp O#hp a@l@@i gP6 P end lpropenyl
group. As the vinyl nonomer having a group form ng
gedind anhydri de, dicarboxylic acid anhydride having 4

to 200 bon at ons or ke is used. 10.Exanpl.es

{ ber oaf e SuduRiRe Ber bafind s myet [i%ung e SRR AR R,
dﬁh}E&}@%&' deid anRydridd *hav?ﬂ@ 41tB®0 ddfBon @em (?%Sth%fhlé@ R¥sed.

nononer havi ng a group orm ng ester inclu | ower
Eabinyleq thereoflimebudeomatar aahydrolesitatonio ahhyesida, citfaconic

n(g hyl e |ca L unsat urated carboxylic acid [nethyl
}ﬁié lﬂé @Rt hyl (net h)acryl ate, 15 etc.], and

Zitete QF%mrb?Q& B DI AR B, 8B olifuac
1o eRd1kYPRBERIUABY 6¥adb6N ABEOMST Ped 3) B&tler @€ n?orﬂie"tﬂ y1|e%1cally

conpound containing a vinyl group having 3 to car bon
uas:dm;‘ate{ct ¢rasfﬂoh)mh¢ gtidrintathiyb(meth esmhaten ethyll (methiacr}rlate

o e 5 B o AT e,
(rﬂEﬂﬁBllQ%é’éfﬁfé zgdjon, or at bot h occasi ons.

Examples of vinyl monomer having a cyano group include a nitrile
compound containing a vinyl group having 3 to 6 carbon atoms
[(meth)acrylonitrile, 5-hexene nitrile, etc.].

Hydrolysis of the hydrolyzable substituent may be carried out at any
time of during polymerization, after polymerization, or at both occasions.
However, from the viewpoint of the molecular Weight of the resultant
crosslinked polymer, hydrolysis preferably is carried out after polymerization.

In the case where either the vinyl monomer (al) or the vinyl
monomer (a2) is used as a constituent unit, either of them may be used singly
as the constituent unit, or they may be used in combination of two kinds or
more as the constituent unit if necessary. The same applies in the case
where both of the vinyl monomers (al) and (a2) are used as the constituent
units.

Among them, vinyl monomer is preferably a water-soluble monomer
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However, from the viewpoint of the nol ecul ar weight of
the resultant crosslinked polyner, hydrolysis
preferably is carried out after polynerization. In the
case where either the vinyl noner (al) or the vinyl
25 nononer (a2) is used as a constituent unit, either
of them may be used singly as the constituent unit,

or they may be used in conbination of two kinds or

) 50RS HIBp AR S OHE R babh S5EA ALy FREIGEANT o viny!

res*in case Vi n

mbaloined hviagh @&Bo:kbﬁqgalf@ﬁgidiﬁ) @affd ((sbtﬁmkroumletrﬁarrﬁiﬂo group,

Anmong them vin nmononer i s preferably
a\gaoep foyohingl ami ammmr(l@gyoummrea moerberthbmytlamlbyﬁ c

n nono t f
SRR R PUpTEIMES BUSETat R PP e RETIRG 4 cbeyy!
(ngrg%uﬁ Qr %[prﬁﬁg%ﬂﬂ%aﬁn@é fi\_ip%l{r&tr}frgr?%uﬁiﬁlﬁ gxr%i%ﬂallboly

(rﬁéﬂﬂ@cry@bceﬁldf(gaet) mrdﬁeathldcyylamwd@y évél’oﬁfmhér pantindarly
car boxyl 5 (salt) group or a group form ng am de

preferatdy mﬁh)a@mlm agld éﬁs@t)ela@ldl most prafenabdy 9?#}&1%%11@ (salt).

ot ol B PRSI TRt sl Bl iyt HEhhRRt e TVaRd e vinyt
n%%wﬂapy Bf‘&eﬁé’éd & @&ﬁéhth%ﬁ't fu}utsl Bhd ?@u& 6§ﬁ1é’\€lﬁ{t€n€§“ﬁlereof

wat er - so Vi ny nononer (al) and the vinyl

(amarey wedght meferabbdisd?b/2bie 1991]14 endreuprieferablh851&ttioD5/5,
of the contents_ thereof 10

p@lrt)yftéaalmrgrefeglabbf Fifiosss arﬁ‘éoms%pmf@ragwlé%rq@z«so With
95 { 1
S PSR 5k, EEFAASEP o o

: (ﬂél‘ﬁﬁ:ﬁlaﬂ? EHéJﬂ?ﬁi’on‘ :ﬁ’ﬁb@ﬁ@ 8na l#b@bﬂith&[‘ rﬂ%r BB RMHeained.

(particularly absorption anount and absor ption rate,
acMmmwmmmmmewwmmmmmwmeWMMd

SSEReH Gl T RO I M-
an&%gﬁfy&%n e e e

comgitolehefunyi. nyl nononer (a3) copol yneri zabl e
therewi th, hydrophobic vin nononer, _etc. can be

used, Asthejothersvinyl mqnﬁm@rdé%@omlamemabk@mﬁr@yl@i

h\yaﬁ%(ﬁo%% v1\{1lyT¥nonomer étc. ggg)bel &]sceldug%t t1th1%r{ llirﬁi’f"eﬁ%hereto.
Examples of the other vinyl monomer (a3) include the following vinyl

monomers (1) to (i11):

(1) aromatic ethylenic monomer having 8 to 30 carbon atoms:
a styrene such as styrene, a-methyl styrene, vinyltoluene, and hydroxy
styrene.; vinylnaphthalene; and, a halogen substituted styrene such as
dichlorostyrene;

(ii) aliphatic ethylenic monomer having 2 to 20 carbon atoms:
alkene [ethylene, propylene, butene, isobutylene, pentene, heptene,
diisobutylene, octane, dodecene, octadecene, and the like]; and alkadiene
[butadiene, isoprene, and the like] etc.

(iii) alicyclic ethylenic monomer having 5 to 15 carbon atoms:
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nmononers (i) to (iii): (i) aromatic ethylenic nonomner
having 8 to 30 carbon atons: a styrene such as
styrene, a-methyl styrene, vgﬂyltoluene, and hydr oxy
styrene.; vinyl napht hal ene; a hal ogen substituted
styrene such as 25 dichlorostyrene; (ii) aliphatic

et hyl eni ¢ nononer having 2 to 20 carbon atons: al kene
[ et hyl ene, propylene but ene, isobutyl ene, pentene,

m%%ﬁ&?ﬂﬁexiﬂcgil% T9R %ﬂllaﬁ,g& gl 0T0T &F @U?&gée gﬁg&?rgeg tu"i‘&jé:i?ee A&xd the
iRl pbiethylealc ‘Qﬂnﬁjl paﬁrﬁémiébléhﬂl&i&héﬁ[c?&lb)ébﬁﬁ!id@ene

nononer havi ng carbon atons

biepelopehtadiene; aelthyhdmgean@urmmdnmﬁte Iikelresne,

Lgrg n%¥%lnde tgﬁﬁWHBéﬁ%%@& éﬁkﬁyhgplc vi nyl
c}%;yr?hﬁgsmqu 8 asSHRbLANRRAAE BB ARbIES i

case e ot’her Vvin nmononer

pMfeiddy 061 pereROby WdigEALYE%) b BIseth, aﬁoﬁehﬁ*eferably 0.05 wt%
constituent unit, the content of is pref erabéé
t03 ot Ypragtienldy)y mfgmbly@t@/@ wth ® gws/ amd ;qst prefeaahly 0.1

w5 % b ovch it SeenseERe it bhidtirEhe Vit Sypsp i e a)
aﬁ& Szﬁ)%t Wanhithe batdlt iWehghia Pﬁn%é“% f‘(ﬁ*ﬂi’él i ﬁbé(ﬁjp)tlon

th the content 1 n such a range, urt

pelffpfrﬂuﬁde é}bﬂ@fcmaxﬂm a&&)merohcarﬁaune:aﬁdajbboxmi(ﬁr tate, etc.) can be

absorcgtl on anount and absorption rate, etc.) can be

ed. Exanples of the internal crosslinking agent

(b) ipclud i nt ernal Linkin ent 1) .

havi nEptiees SO srf ERRRAE R ed PIFRGF dp internal
Lﬁﬁshﬂkﬁfgné’éerﬁr(@ §)5hh‘9i|ﬁ'grtgv @&%bré’%tﬁﬁ&hﬁgllﬁ‘hrﬂsﬁﬁﬁtat@@ 8roups;

functional” group 15 capable reacting with the water
aﬂohtdu'hal sxdsshnkinpndgeft (bﬁ)sha\mngratslehmrfe furnictiphal group

? ol ééaao&glgg mﬁﬁeyéggerg% fitlg 5 %@%@P@f@gﬁfeé Wgaﬁaluble
vnﬁgw&&h L 620 an15: BleW Rl SR sl AL e Bl AL

An T nternale crossiin agent
hydrolysis of the vinyl monomer (a2) and having at least one ethylenically

unsaturated group; and an internal crosslinking agent (b3) having at least
two functional groups capable of reacting with the water soluble substituent
of the water-soluble vinyl monomer (al) and/or the water soluble substituent
generated by hydrolysis of the vinyl monomer (a2), and the like.

(i) As the internal crosslinking agent (b1) having two or more of ethylenically
unsaturated groups, bis(meth)acrylamide having 8 to 12 carbon atoms, polyol
poly(meth)acrylate having 2 to 10 carbon atoms, polyallylamine having 2 to
10 carbon atoms, and polyoi\poly(meth)allyl ether having 2 to 10 carbon
atoms, or the like is used. Examples thereof include N,N’-methylenebis
(meth)acrylamide, ethylene glycol dilmeth)acrylate, poly (polymerization
degree: 2 to 5) ethylene glycol dilmeth)acrylate, propylene glycol
di(meth)acrylate, glycerin (di- or tri-) acrylate, trimethylolpropane triacrylate,

diallyl amine, triallyl amine, triallyl cyanurate, triallyl isocyanurate,
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two functional groups capable of reacting with the

wat er sol ubl e substituent 20 of the water-soluble

vi nyl nononer (al) and/or the water soluble
substituent generated by hyhﬁoly5|s of the vinyl
nmononer (a2), and the like. (i) As the interna
crosslinking agent (bl) having two or nore of
ethylenically unsat urated groups, bis(neth)acrylam de

ter%?%/élmgi%% @?ﬁpq?e'} @’dtigﬁ)g%e%bar et nt%?ra'n%rltol triallyl

eﬂ@rYﬁéﬂ%bﬂFﬁh‘i‘Rohﬁz\ti‘:{bﬂlﬁ ettHer;2 andAisBicbAn (ﬂ(lﬁ@ﬁi)a@ffsqate and
pol yol poly(meth)allyl” ether haviAg 2 to 10 car bon

tlae bke, orh Ithe Ib! ke is uzed Exanpl es therleof i ncl ude
'ﬁ%ﬁéﬂ% '%?%ﬁ@ﬁﬁ%ﬂfﬁq %@%3%%}%@ @81-? g%g %nqta)lnal
e FAAI0E: LG Al TEL DSBS 050G BB o

wtarcemmbleomﬁypﬁﬁﬂ@nidrl (acy yhaftoe the ¥htdi abluple sibdtetuent
tri al[a(%lb amne, triallyl cyanurate, triallyl
|4

genenay éwérolmsﬁtthaammw myomtehéar@ amgkhavimgatieasbone

effurle é%%y?h%%%wfaﬁgﬁ BEp i efinicdbutasafyat fpmpound
hg%) e&r‘%égotlg@ wgﬁ{’ﬂﬁaé/ F&ng C%% B(% eastrhgé]’ﬁaeﬂ Eﬂﬁ{: Snal

uﬁs@«mped:aﬂﬁbb@n@ham@ci hydrosyl grodne awat}@rwﬁg l4ul &carbon
substituent of the water-soluble vin nmononer (al)
aa:rm,d:rl arhethyderscaldy ngspireterd eompewnd andgpdypnato group

APY IR 4 ol s PEn ko s TR, AR ot ip¥nte lycidy
(rﬁEﬂYﬂa@fleﬁz‘ Mm&aﬁg Y(RkeshaeRNRANAL hﬂﬁ»w&hgm (I%Bﬂ’f))écxéylate

group and havin to 8 carbon atons, an ethylenic
1songamatoadthgll (melqitﬂannyldtayan@the hiker oxyl group and
4 to 8 carban . .atons, nically

hyl
Gﬁ\%”ég Lg&haﬂ@f&reah‘a@a% Hﬂﬂaglafg@nszb?r@wgltaaétgew&w fugetional

PRI S 0o GRLRRY P 9B ol Sl 3 S SR £t DPUSY

“fa'mi B()l@@)[é’h@@l ﬁﬁmo‘ﬂi{éi’f @1y ﬁhﬂ)&b'r veamRt @bﬂﬁﬂé( kab&ituent generated
|so%¥anato ethyl (meth)acrylate, and the |ike. 15

by ihiyidyolxsis oféhe vieylnapnemes §22)nkolygl, awdyglycids), p@yamgne
pa]tytaﬁml]ﬁltémet %s%@%%x{@%@%gﬁ%esﬁﬁg ﬁ%ﬂi)%gfsleﬁhgrfhmrl’? g%etz Idggcrlbed n
8‘?59%3' 4BhS3 YA (Bb'rré&%ﬂﬁﬁﬁ{g 08 Padne/s866u88RIn g gbubl e

stituent genera
59(1984) 189103A. Examples of polyglycidyl compound include ethylene

glycol diglycidyl ether, and glycerin diglycidyl ether. Examples of polyamine
compound include ethylene diamine, diethylene triamine, triethylene
tetramine, tetraethylene pentamine, pentaethylene hexamine, and
polyethylene imine. Examples of polyaziridine compound include
“CHEMITITE PZ-33” (trade name) {2,2-bishydroxymethyl butanol-tris
(3-(1-aziridinyl) propynate)}, “CHEMITITE HZ-22” (trade name)
{1,6-hexamethylene diethylene urea}, and “CHEMITITE DZ-22” (trade name)
{diphenylmethane-bis-4,4-N, N’ diethylene urea} (these are trade names of
the products of Nippon Shokubai Co., Ltd), etc. Examples of polyisocyanate
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by hydrolysis of the vinyl nonomer (a2), polyol,

pol ygl yci dyl, polyam ne, polyaziridine,

pol yi socyanate, or the like ﬁgn be used, which are
described in 20 JP 58(1983)-180233A (correspondi ng US
Pat ent 4666983) and JP 59(1984)-189103A. Exanples of
pol ygl yci dyl conpound incl ude ethylene glyco

di gl yci dyl ether, and glycerin diglycidyl ether.

RPN R B IRy

t et r 2€h B3 @ErA Rt HElid&inPape ARt mﬁymmd@a@ﬂg@a}r jand
25 polyethylene i mne. Exanples of polyaziridine

capbpadivn offeioatemorCkiEvsT| TE PZ- 33" (trade name) {2,

o oA R e o o b S Pt hance
Gl FIELRY, 80ts 5 L0k, Uhkichnth EM AT

cdis Sl hingnas et €8) piefhiedty & thd imdmalaresliokiz®aghet (b1)
products of N ppon Shokubai Co., Ltd), etc. Exanples

hayingdma @bmpam lwlqmceﬂﬁpwﬁaum@d BUeus, Meus) xweéfrr@bly polyol

pAlylBRRIANS! SuBR hoyid 25000 Ehfiah R e Bt any MR frably
IR ARbOM D tripli9) Rboyirakt, L‘%&F?e“f‘?o‘“r@mént??ﬁ@spé"‘%ythmd
tx(ialbgsloethlbr mmdaxmmh smprefeukﬂx}%r @bnmewf}mf(ol etiallyl ather.

t t t t
e A S B o o

A Dl e PR B SR 0 B0k e 100 ) REr SRS,
pk&eidbl§ A GT WQIBL.6 RArs Wath ?éép\écpf@ﬂ@r@bwweigm ¥ kNé ~inyl

cyanurate, triallyl isocyanurate, tetraallyl ox%/
nerivane, (apbandier e Dras wlellm thei crlhblg/t'lrwﬂ meononaew(add sused if

pr ef er abl taerythri Lri hlP The, cont ent
niitesshey. | MWihrtde conbRt Wq#gnégﬁ angs) the ApFIPLICRD| y
o
i thant? B ety o B FRBRAP RN SR M e
ehihcagdefptedr. t 0o the tot aI WBI ght of the vinyl m)nomsr

(al) and/or ia2) as well as the other vinyl nobno
(a3) WUbedresslinked mobanar (A) frrthex maycontant addq@we%thamwﬂl

SIERCSTARIN TR N S
antioxidant, ultraviolet absorber, coloring agent, perfummg agent, deodorizer
and organic fibrous material, and the like) as required.

In the case where the crosslinked polymer (A) contains such an
additive, the content of the additive preferably is in a range of 0.001 wt% to
10 wt%, more preferably 0.01 wt% to 5 wt%, particularly preferably 0.05 wt%
to 1 wt%, and most preferably 0.1 wt% to 0.5 wt% based on the weight of the
crosslinked polymer (A).

Regarding the polymerization of the crosslinked polymer (A), a
conventionally known method can be used. Examples of the polymerization
method include a solution polymerization method, an emulsion

polymerization method, a suspension polymerization method, and a
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enhanced further. The crosslinked polynmer (A) further
may contain additives that will be described |ater
(anti septic agent, fungicide,_ antibacterial agent, 20
anti oxi dant, ultraviol et absTOQ ber, col oring agent,
perfum ng agent, deodorizer and organi c fibrous
material, and the like) as required. In the case where
the crosslinked polymer (A) contains such an
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neri‘zati on an’ emnul si on nerization

met howheh ﬁiésélﬁﬁiﬁh@ibnﬁﬂilyﬂﬁﬂzéﬁbh(?iﬁeﬂmﬂf&%e%ﬁ*el&seﬂﬁahase
rever sed- phase suspension pol yneri zati on nethod., The

stspemsmm p(bigmqm:ﬂa}tm inethadis eropleyed forutherpolymerization

t b th fil
ol e e A S diheere ARgb R ey aifocHhate
e&% as%%ft&n By 8RN EQ:Bh%htE&{dﬁﬂﬂkn@\vﬁ?m cii‘i'iIH rc81101d (poval,

ymer 1 zat I on net

aP@lbﬂﬁBEﬂaZl@iclaZtﬂlymidBJ@bponéﬂ ®olykRylean obt&ia,l %&d) caMibe used as
t he suspension pol ynerizati on nethod or the

requiteds ecE\pﬂhgnmosmvp}@mthmrww%phew suspensionoeplymerization

RS Pl RRBRAL O cpa i AoiaEhe Sy atpe eopgpaionally
kRORsRRR 1t s%%heefs’ cyeRHekhAB, B el he@ia?xe) no@nal heptaéle toluene,

conventional I'y known protective colloid (poval
xplenkpdticn- mal ei ¢ anhydride copol yner, pol yethyl ene

oxi de, etc.) can be used as _required. . Furthernore,

when Aﬁ_amge relamemradion methndson sphitiarepelymarizption
m?%fmﬁg is Ilarefgra%q%él onalﬁ{eoégtsbﬂﬂl %aﬁolgﬁxe‘fﬁr Eo%qngﬁ{odbi)é

conven nown SO

pﬁbﬁéﬂﬂﬁ&%’i@ferﬁ@[é@in Bftic od¢dTRartefieAige, ib ﬂbﬂ@é@nred and
xyl ene, etc. 15 Anong the polynerization met hods,

itssladvavhagrolugin mireduétaon cost.

For the polymerization for forming the crosslinked polymer (A), a
polymerization initiator can be used. The polymerization initiator is not
particularly limited and a conventionally known one can be used. Asthe
polymerization initiator, (i) an azo type initiator, (ii) a peroxide type initiaor,
(iii) a redox type initiator, or (iv) an organic halide compound initiator can be
used.

(i) Examples of the azo type initiator include azobisisobutyronitrile,
azobiscyano valeric acid and the salt thereof, 2, 2"-azobis (2-amidinopropane)
hydrochloride, and 2, 2-azobis (2-methyl-N-(2-hydroxyethyl) propionamide,
and the like.

(ii) Examples of the peroxide type initiator include inorganic peroxide [for

example, hydrogen peroxide, ammonium persulfate, potassium persulfate,
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met hod i s preferable. An aqueous sol ution

pol ymerization nmethod is particularly preferable,
since organic solvent and the Iike, is not required
and it is advantageous in pr%ﬁuctlon cost. For the
pol yneri zation for formng the crosslinked pol yner
(A, a 20 polynerization initiator can be used. The
polynerization initiator is not particularly limted

and a convent i n c
PO SRR by 1SR eRER SO0 5 e, Ponaoyt
péﬂdxid@ d@%%&ﬂ?efo\kﬁ’cﬁe 'cﬁh{én%q{ydrof)éidx)id@ SuReigc &?flﬂ%eromde
initiator an organi ¢ hali de conpound

d1(ﬁ1ethax3mthyk§rpebexy dizerbor2fe, étr.] Brainmhledskef the azo
i ncl yde azob|3|sobutygon|trlle

észﬁgs %ﬁé%é@x?%p&m@%@m eorabinadiondfiat; lgasteese regductant and
oficagf B S| RO RERE TNar B S Gt G utsies

ofPalttaliN@etd1k hishifites Ef(éim&ﬂleﬁleﬁﬁlst AR Hiax1 S§lfity,emmonium
initiator include i norgani c peroxide [for 30 exarrpl e,

bisylfiiteg ferrivetdaiide, fearimenifate ped satdrhicacigot Exsmples of the

[.f
oBidbzariiplydle e aRitgtes of Biath st e By P iga PESTate, hydrogen
pgfox%dg%\d 0%%593(%&?)5 idfeunene hydr oper oxi de, succi nic

acird perox et hoxyet hyl ) peroxy di carbonat e,

€V xUkednd thBergarke haldden) cobspdirl irgtiakortigpd orgahi@halogen
a conbi nation of at |east one reductant and 5 at
corppeune havond élitQéD lwéﬁgmam@ﬁan@atmpl earbontaiems, selected

reductant inclu f .al,kal i t
figpa it Frew St o s PetiSe Rhfeea eh fifipheny! ketone,
hﬁfﬂg@ﬂh%ﬁ alfkiy$ H!nf'Botx?hc held, 'aﬁd%:h@%érf&%edfaﬂb‘l' c%rﬁé&}flﬁ,t &eid alkyl
and ascorbi ¢ acid anpl es of e oxidizer include
esﬁers uEkatgdebf saiclhain orgeirat hahdemmpunndenelnnldbat e,
ydr.ogen er oxi de, and organi c per Qxi

t%tga@hler@ng re, ﬁlap}élgé?br@m%%ﬁhan@nrm Pmloﬁ}@nswaneﬁlcqﬂoro
O 8RR, SRR AR el Bt i8R 01 O

1%&1&14rﬂatrgﬂemlymélrbmmcdmd Bﬂkﬁ%ﬂ@t Eﬁmﬁgb‘ﬁ alkReBYdup with

ket one, hal ogenated al kyl car boxgl ic aci
1rta|1<2grm1hon@tamm(forceamnm19,l inetkadi ldbxorkgil- m@shxdethylcarboxylate,

eilz':ﬁ(yelnp{)?osmg fl r%% ylearxyq rcgr nc;x%flarn]tael Ioc vl E%r}%ountil met%y&jgt%yl
carboxylate, and lauryl 1-bromo-1-methylethyl carboxylate).

Among them, (i) azo type initiator, (ii) peroxide type initiator, and (ii)
redox type initiator are preferable. It is more preferable to use either (i) azo
type initiator, or a combination of (ii) peroxide initiator and (iii) redox type
initiator.

In the case where a polymerization initiator is used, the amount of
the polymerization initiator to be used is preferably in a range of 0.005 wt%
to 0.5 wt%, more preferable 0.007 wt% to 0.4 wt%, and particularly preferably
0.009 wt% to 0.3 wt%, based on the total weight of the vinyl monomer (al)
and/ or (a2), the other vinyl monomer (a3) used if necessary, and the internal

crosslinking agent (b).
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15 tetrachl oronet hane, trichl orobrononet hane,
trichl oroi odonet hane, dichloro nethyl phenyl ket one,
1- brono- 1- et hyl et hyl car boxyl i c acid, and

1- br ono- 1- nethylethylcarboxylgc acid al kyl ester
havi ng an al kyl group wwth 1 to 12 carbon atons (for
exanpl e, nethyl 1-brono-1-nethylethyl carboxyl ate,
ethyl 1- brono- 1- nethylethyl carboxylate octyl

th 20 b
1~ br oped e PAlERTH R SR Gt P Ph B R 0, the
pélErﬁ]etrYz%%ldn%B?r%Qfarn(eﬂ' OutRArLHa8e 1 WibEcH AityidadHobiand
(fi1) redox type initiator are preferable. It is nore

sxﬂrseﬁncea(@)e)rtaomaﬁenal (e which vaticbe dggeeibiedilaieat isrdissived or
GEBTLRE0 2L L R SEL LA B
t t
e irppeerp s FEL ab O B A e Sipatly BF %‘%ﬁweehé? 0005

W % 1Re @Lyardﬁe(i/‘bbf%h@dﬂf (ﬂ&ﬁ%ﬁf&aﬁoﬁ%oﬂﬂa%lh t@ie‘brﬁ\és%nked
and particularly preferably 0.009 wt%to 0.3 wt %

ptlgses (@) andewa@rhtambe ghus}oéd aheequingd. rmosize Of aar)h piece of
used i f

t@%@@ﬁﬁﬁwﬁmﬁé UneSimiaen Hiametss) Broeshng | Hy2 ZgB&e of 50 pm
o P e TRkl 055 6241 00 L ] 210, B et

pEferdd iRutrangedf Itrabetd D cohi CWlﬂl thedsiephobuch a range a
substance (C)_ or a material (D), which will be

funther 1mpmwedt(hwnesscm be obtainedrin the ﬁp@mgetromﬁa he

Vi nyl and/ or t he vi
(253, THR grashing e B saariedt GO fRPRiP RIS (Bfowe method
bg I\ﬂtsﬁ{réé%bf{%%ldﬂhl eV h asTh el Oagii‘ub@%t&‘ﬂo?%r, by
rization (contalning the crosslinked mer
phéq)maﬁdlly\atrﬁm):mgamabmm lmshenipaxst cmashmt adoll 'Ehes}mrzer tHe like.
each piece of the crushed hydrogel >3| mam ter)
pref efm bhm;/ca@ Vhere 2 ﬁﬁlg@néKC%amlng évafer dfyus

A P o g

ré%bved B$ dsdtAGatich §ft@b tRe E)@Bﬂﬁerlﬂatlérw ther inproved
dryness can be obtained in the drying process. The

cr ushim ghe: amsebwhem an etz auic solvent o ouetaineshial the sodvent, the
c%nxgt:g?ﬁ% fcj)f theaglf. golgﬁlgggégxn I o?é‘rlnova?lvbf Slsallllatmn preferably is in
a range of 10 wt% to 0.01 wt%, more preferably in a range of 5 wt% to 0.05
wt%, particularly preferable in a range of 3 wt% to 0.1 wt%, and most —
preferably in a range of 1 wt% to 0.5 wt% based on the weight of the
crosslinked polymer (A). With the content in such a range, a further
improved absorption property (particularly water-retention amount) of the
absorbent resin particle is obtained.

In the case where the solvent contains water, the content of moisture
after the distillation is preferably 0 wt% to 20 wt%, more preferably 0 wt% to
10 wt%, particularly preferably 0 wt% to 5 wt%, and most preferably 0 wt% to
2 wt% based on the weight of the crosslinked polymer (A). With the water

content in such a range, a further improved absorption performance
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pharmam ||, a m ncing nmachi ne, an inpact crusher, a
roll crusher, or the like. 15 In the case where a

sol vent (containing water) is used in the

pol yneri zation for formng tHe crosslinked pol yner
(A), the solvent can be renoved by distillation after
the polynerization. In the case where an organic
solvent is contained in the solvent, the content of

Y W A i
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cont al ns vvater the content” of noisture after the
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s TE M RL: merarney b KERNGE! S20ERrC) 58
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sﬁéﬁﬁ@%ﬁﬂlggypngnwpn perfornance 19 (partlcularly
wat er-retention anmount) and a further inproved

hand| Thg mehodebt yembverg ﬁmqh'gel(tﬂmwetﬂlatmndnay befa
et c.

ORIl T BSoRr BB R &g of FnaiAk B Lsgilatioe
(dg'ga%pm%/n‘z%hgy su%%ﬁ 4if ﬁowSatﬁQ @élﬁ?&ﬁﬁhr{@f ﬁ@dﬁ fo 886° P& thin

tractin

ﬁnhaﬁgingﬂhﬁdh@@ byr&ing é)dralfnt dryéretantalt m@hémﬂ] dth0OREi @R 30°C, a
of the sane before heatln The heatin carried

reshiiced wragwg duyinsethed hmtémg st keheppliedis afraege drying
".JE400", manufacpure b KETT 5C.. 30
R R s e A
%RH, FrapthckthoRegid ér%@élh?l@edlﬁ ymet% aftbh %r?ﬁg'% bor
renoving the solvent by distillation may be a
pubmrmetil onal met hod, for exanple, a nethod of renoval
by di %Vh ait
en the crosslmked polymer is pulverized, a weight-average
particle diameter of the crosslinked polymer after pulverization is preferably
100 pm to 800 pm, more preferably 200 pum to 500 pm, and particularly
preferably 300 um to 400 pum. With the weight-average particle size in such
a range, a further improved handling property (powder fluidity of the
crosslinked polymer particle, etc.) after being pulverized is obtained.

The weight-average particle diameter is calculated as follows. The
particle size distribution of the crosslinked polymer is plotted on a logarithm
probability paper in which the traverse axis shows particle diameter and the
longitudinal axis shows content by weight. The diameter of particles

accounting for 50 wt% of the total weight of the particles is defined as the

weight-average particle diameter.
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(drying) by using a heated air flow at a tenperature
of 80Cto 230C, athin filmdrying nmethod by using a
drumdryer that is heated at_100C to 230C, a 15
reduced pressure drying net (heating nmay be
applied), a freeze drying nethod, a drying nethod
using infrared ray, decantation, or filtration.
Furthernmore, the crosslinked polyner (A) after drying
can I z.ed.. When. I OSs) | I '
pul ver podl Y| S8t i< BRaSh AR DR I e 1994 as
folla®/sCT S3&tdsieRanp ahyiter AidBEtF B VS0 | LAehth of 45 mm, and
preferably 100 gmto 800 gm nore preferably 200 gm
mesh $@enymgs efritl Qpm, 560 (e, 300 pme lé0abh\arB0D06) pt xespectively
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particle diameter. 20 Particle size distributionis

neasut be sadlardhegontent) of frggnartichemisathe befitepile absorption
t f 150

Si.eves havi ng ap i nner, di a r : a _depth of .
peSiRRncE. " aBferb BB ng S ot Bne HogtTHs uiiR bl Bprtice
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gewrgrghed vhenHbelaboygnmpertipged weightaaearagq partiplel diametéieis
t of fine particles is, the better the

Olgt%g’t&‘gre tion

The pulverizing method is not particularly limited, and a
conventional device such as a hammer crusher, an impact crusher, a roll
crusher, a jet streaming crusher, etc. can be used.

The obtained pulverized product is classified with a sieve if necessary
so that the particle size is adjusted.

The shape of the crosslinked polymer particles is not particularly
limited. Examples of the shape include an indeterminate crushed shape, a
scale shape, a pearl shape, and a rice grain shape. Among these shapes, the
indeterminate crushed shape is preferable because the particles in such a

shape easily can be entangled with fibrous materials when used for a

disposable diaper, etc., and there is little possibility of the crosslinked
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performance is. Preferably, the content of fine
particles having the particle dianeter of 106 m or
less is 3 % or less with respect to the total weight
of the particles, and nore |3|1eferably, the content of
fine particles having the 15 particle diameter of 150
pmor less is 3 ww%or less with respect to the total
wei ght of the particles. The content of the fine

icles. bt.al ned by, usi ! d
pfene mE G Rl PHOREE v iR eRi b U cre
di amelglnbhy BbRINEAUDEARRI DY KSR TBILMES(CY)

not particularly Iimted, an conventi onal device
cantainiag ahpdrovarbar gedegs,,a hpdiaphabic aihssimete, (G2)rcohtaining a
crusher, a jet_ stream_ng crusher, ﬁttﬁ. can, be used.
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As the polyolefin resin derivative, for example, a polymer having a
weight-average molecular weight in a range of 1000 to 1000000 and being
obtained by introducing a carboxyl group (-COOH) or
1,3-oxo0-2-oxapropylene (-COOCO-) into a polyolefin resin (acid-modified
polyolefin resin) can be used. Examples of the same include heat degraded
polyethylene, heat degraded polypropylene, maleic acid-modified
polyethylene, chlorinated polyethylene, maleic acid-modified polypropylene,
ethylene-acrylic acid copolymer, ethylene-maleic anhydride copolymer,
isobutylene-maleic anhydride copolymer, maleated polybutadiene,
ethylene-vinyl acetate copolymer, and maleated ethylene-vinyl acetate

copolymer. It should be noted that in the case of a copolymer with ethylene

or butylene, the content of ethylene or butylene preferably is 60 mol% to 99.9
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| ong-chain fatty acids, and a m xture of two or nore
of the sane. As the polyolefin resin, a polyner having
a wei ght -average nol ecul ar weight of 1000 to 1000000
that includes an olefin haviRg§ 2 to 4 carbon atons
such as et hyl ene, propyl ene, isobutylene, isoprene, or
the like as an essential 15 constituent nononer (the
content of the olefin is at least 50 wt % based on a

i ght f t he pol yo in.,res , or,the |ike, can be
ot hse g At Ratober 6 bl St e costiti e poaRe
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i 5?%?%F?éﬁfﬁt2%bufyl Wt Haying a weight-ayerage molecular
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acet ate copol yrrer and mal eated et yl ene-vinyl acetate
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nononer yrene,

aviel }getmng\eetoawcmo&caﬂoa{s ai@ aghilcalvl having e t6f5 ck@B6n taBoms
1000000 or the like can be used. As the_ polystyrene

cadesgdr i Faayaes pﬁth%ﬁ@mﬁu@clualep@ewﬂawqe rrphyl lairate,

i EP AL IR Ead miBrdefte. £8RY clgrdDianner
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d I t but adi I
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As the long-chain fatty acid, an fatty acid having 8 to 25 carbon atoms
or the like can be used. Examples of the same include lauric acid, stearic
acid, oleic acid, dimer acid, and behenic acid.

Among the examples of the hydrophobic substance (C1) containing a
hydrocarbon group, polyolefin resins, waxes, and long-chain fatty acid esters
are preferred with a view to improving the leakage resistance of an absorbent
article to be obtained. Among these, the polyolefin resins and waxes are
further preferred. Among these, waxes are particularly preferred. Among
these, paraffin wax is most preferred.

Examples of the hydrophobic substance (C2) containing a

hydrocarbon group having a fluorine atom include perfluoroalkanes,
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10 As the wax, for exanple, a wax having a nelting

poi nt of 50C to 200C can be used. Exanples of the
same include paraffin wax, beeswax, carbana wax, and
tallow. As the ester of a Idﬁb-chain fatty acid, for
exanpl e, ester of an fatty acid having 8 to 25 carbon
atons and an al cohol having 1 to 5 carbon atons 15
can be used. Exanples of the sane incI ude net hyl

| air w.ethyl laurate meghyl st te |
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g‘? q t%;%’ﬁ &lfbghta\f?ﬁl%' (i%nk@({]ugea& t yE}?zfxlnglJ%f‘ th s%n%e *nclude

car on e can ‘be"use

triffigopaethhfe] pétealldirdcthask dperitafidiokSpropand, Ol el c
acid, diner acid, and behen:jI(D: aci d. ,C{?mo%g the exanpl es

hwtaﬂh@rMpaphdmmaﬁubmlamaee(mlr)aﬂlmcmohlenang, a

|ns waxes, and

IP%%&- aré‘?‘?%n? ?r%u}lp gﬁ'ﬂé@%@ﬁ%omée %‘%aé’epreferred with a
Vi ew hQ ol SIMEOKL k{aﬂ@, f‘o?@g?ﬁﬁ é?ﬂ %fk%%ef}%éggﬁ t0,42 fluorine

absor ent artic be o

atfoohy 8h& i to I(E&d iven aemeseShatifed.f ULxd@ ?lew StftderRdhe include
Anong these, waxes are particularly preferred. Anong

trifheenoetidene fpentalluoraprapene, m&wpgmpemahpp@sﬂmfrobh@ne
0 bIC subst an cont ai, Ni car bon
n SRR PR b SRlegt: Fha b e Reb dideahee.
| 23 pewl ﬁdifﬁh%%éi%[‘%r eie&ﬁlfphéwdrrpgfﬂ'cam %rnfdl HR3! 4% 42
ether's, perfluoroal’kyl ~cafboxyli¢ aci

flperihke ladmmalaln)dl 6 & 20lkeatlson attinacan ke ursedof Bxamnsles obtlee same

_of%%enh same. As a perf|uoroal kane, for exanple, an
inglydmirifiaeohgnaens neptafluerotelaens, iflneronaphthalgneg

h?}?tramor orre Saﬁrm]ox?aeﬂ Sr%gyle%éa%%eéz gﬂorgct]c%ylsnaerﬂ%eﬁg C.eluriJ

ahe pen uoroet
hésvaldata esreabadaMsendegiet af | uor opr opane,

hept af | uor obut ane, nonaf | uor ohexane,

Asa perﬂuoroalkyl ether compound, for example, an ether having 2 to
82 fluorine atoms and 2 to 40 carbon atoms can be used. Examples of the
same include ditrifluoromethyl ether, dipentafluoroethyl ether,
dipentafluoropropyl ether, diheptafluoropropyl ether, diheptafluorobutyl ether,
dinonafluorohexyl ether, ditridecafluorooctyl ether, and
diheptadecafluorododecyl ether.

As a perfluoroalkylcarboxylic acid, for example, a carboxylic acid
having 3 to 41 fluorine atoms and 1 to 21 carbon atoms can be used.
Examples of the same include pentafluoroethanoic acid, pentafluoropropionic
acid, heptafluoropropionic acid, heptafluorobutanoic acid, nonafluorohexanoic
acid, tridecafluorooctanoic acid, heptadecafluorododecanoic acid, and metal

(alkali metal, alkali earth metal, etc.) salt of the same.

As a perfluoroalkyl alcohol, for example, an alcohol having 3 to 41
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tri decafl uorooctene, and heptadecafl uorododecane. As a
per fl uoroal kene, for exanple, an al kene having 4 to 42
fluorine 10 atons and 2 to 20 carbon atons can be
used. Exanpl es of the sane i &l ude trifluoroethyl ene,
pent af | uor opr opene, trifl uoropropene,

hept af | uor obut ene, nonaf | uor ohexene,

tri decafl uorooct ene, and hept adecaf| uor ododecene.

OB B LR e R e SR BB By s
iteede pEXRITRIC®SetMHaniol %éﬁﬁﬁuoﬂo’%ﬂoﬂﬁh&l‘j ®eptafluoropropanol,

trlfluorobenzene pent af | uor ot ol Uene,

heptafluoeolowmizmiol, hairmfmorbhmaﬁdlutmdéxmﬁhmmeoctanol and
nonaf | uor oxy]| Fei tridecafl uorooctyl
6

ﬁmd&m&wqd@ ernlcy Apart Biee thesen aggaéq%%rtbmsame with 1 to

2§ 50 SRR o B3 b PR BRI e LSea

EX anpA@sorff tHdex4RpFearf the HydeepHbBit ishbsrREECHY tontaining a
et her, dipentafluoroethyl ether, dipentafl uoropropyl

hgdrm;arbtm Beptmhhvioeop ﬂ@lpyinestthm, pedflhepadkylethebut yI

gt oallid Can s 26 %mpef:rg'&aa%@ifw{ afcRBe asebFTerrdd with a

o
VRS [ bR Lcﬁé‘ﬁ%éi%a JEsBthflee S0in BEOTMCR adtidle tobe
oBtdifed.1 Aﬂfdi@‘tlﬁts@,@er@'ﬁi@rb@lk% ether dxd@pplfbsorehliylearboxylic
same incl ude pentafl uoroet hanoi c acid,

ap@m@mn@fﬂr@pd dpitber.c Anwing thwép,t mnﬂmm@k@b raogyhe aald is
t af | but d
DR B T GT AT A A PR 4B AP0 PERLHDEARBropancic

-d@fa lg,prgféqrg@;,;gst (al kal i metal, alkali earth netal,

c.) salt of the same. 30 As a perfl uoroal kyl

aI cohdls,a hpdrophabipd eibsaaned Mdha\hnglmgol@sﬂmca%h @4ucture, a
fluorine atons and 1 to 20 carbon atons

é;@afrm ranoshfied silicone. oy the ke cpaheatsedor %&%ﬂ@ﬁ of the same
e D I
%?y%??@?%‘%ﬁ??ﬂmd%‘ﬂgﬁ?xoﬁ he same with 1 to 5 20
yxmhymedmypmwlahs)omomﬂi&(hpdlymlomme etahpl es.
cg%& Lhey Egg po ys og){ang heepoh a ogﬂo f):ol§7g1 S)Eaannec %ngl%)modlﬁed
polysiloxane, alkoxy-modified polysiloxane, and mixtures of the same.
Among the examples of hydrophobic substances (C3) having a
polysiloxane structure, silicones and modified silicones are preferred with a
view to improving the leakage resistance of an absorbent article to be
obtained. Among these, modified silicones are preferred more, among which
polyether-modified polysiloxane, amino-modified polysiloxane, and
carboxyl-modified polysiloxane are preferred further more. Among these,
polyether-modified polysiloxane and amino-modified polysiloxane are
preferred particularly. Among these, amino-modified polysiloxane is

preferred most.

In the case where a modified silicone is used, the position(s) at which
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hydr ocar bon group having a fluorine atom

perfl uoroal kyl ether, perfluoroal kyl carboxilic acid,
and perfl uoroal kyl al cohol g&g preferred with a view
to inmproving the | eakage reststance of an absorbent
article to be 10 obtai ned. Anong these, perfluoroal kyl
et her and perfluoroal kyl carboxylic acid are
preferred further. Anong these, perfluoroal kyl

L] ' l.
oSBT 5] SRR R, BRLEAAMRE ot ey
paﬁ*ti%ﬁ@.iﬂl? hiPRtmaPbedtty siderhabh 6f ﬁéﬂ?gﬂémﬁ% &@%énhﬁyaua én
ponS|onane structure, a 15 silicone, a nodified

bathlsidemef, pcdysnlchmnleu, kRbonemetping e, orexaidploépobysilonane, or at

boﬁﬁﬁ@t iﬁg H? p@églb'gf loaj%)lftfgxs?&% of polysiloxane. Among

th{egg,y%r? &;@{rﬂg g?&g%% gjflé%ly?u%o%%% dﬁg??ﬂﬁgeraql}/r 18 %t)l('gcrl]léced either

ated Side chaif o pylisiloRghé, @thtisdthisflacsids ehapand temdiddledn
pol ysi | oxane, am no-nodifi ed 20 pol ysil oxane,

bathicases nﬁumlysﬂa@cqm yath exdew toampravinguthedeakaghgesistance of

n e les of r.ophobi c ances
ax 8B5onbeF Agtcte Ko APy he QUBARNS B DEBE xpgos) more
e v,
pf@?&ua vfgré irLﬂrS?un&ala%; £ SRl éﬁfﬁgg@gee&gﬁﬁ% ssdgﬂgeﬁlpmdes of
paygﬂ@t;meto be obtained. Among these, nodified
S|I|cones are preferred nore, annng whi ch 25
poI y eExamplesiola @argﬂnlygrqﬂwémé difgiaegronplrf ped

P P’% lirgégﬁfﬁd[ %(2?751#%?&&1%01 l.h(i&né)lﬁlélfgls V%?é X oll}%(xay%%hy ene

gm'py ﬁtﬁtﬂir(o&?QﬂHy'l@ﬁ’e ORI PIObY RN Bralis! 418 e R fTE@' content
| oxane are preferred partl cularly. Anong these,

(rmmher)mﬁdxyetéxyl@m gmdpsmrda‘or exymnpybmeegroupsconmneah ina

t.h dified | h
DOl Har I SYe POPLYSBeRT R 1 4000 Bef OPfiodi fyi ng
loay |
péligifrmbaited BUVERUGEE bplde child St BBty S 1Y
p&ﬁ[dﬁlﬁﬂ?%r@fbrabl}t hts Qdeén@fmm%@fdr@lﬁgﬂm t@150NEn the case

term nal on one side of polysiloxane, or at both of a
whetk th firageing costentrislin sowhisoranas, adyridrer improved leakage

hres AG Beatir ) pherbrabApife SRePLanett I thepose
where an oxyethylene group and an oxypropylene group are contained, the
content of the oxyethylene group preferably is 1 wt% to 30 wt%, more
preferably 3 wt% to 25 wt%, and particularly preferably 5 wt% to 20 wt%
based on the weight of polysiloxane. In the case where the content thereof is
in such a range, a further improved leakage resistance and the like of an
absorbent article are obtained.

Examples of an organic group {(modifying group) of a
carboxyl-modified polysiloxane include a group containing a carboxyl group,
and the like. Examples of an organic group (modifying group) of an
epoxy-modified polysiloxane include a group containing an epoxy group, and

the like. Examples of an organic group (modifying group) of an
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at a side chain of polysiloxane, or at both of a side
chain and termnals on both sides of polysiloxane,
with a view to inproving thg¥%eakage resi stance of an
absorbent article to be obt ed. Organic groups

(rmodi fying groups) nore preferably are introduced at
a side chain and termnals on both sides of 10

pol ysi | oxane. Exanpl es of an organic group (nodifying

an J oo
o 00l PRASLNELS TR PSR RIPRE o
(pPERhaky¥ycNdYk g Re-textiproprlien grogound thedikene | i ke.

The content (nunber) of oxyethyl ene groups and/ or
oxyprﬁwc@n@ng pfa&lp@rgwgrnua (medafying group) in such a modlﬁed

sifi et s, ui0 kS fhiase 25 080 KGHRS Rt Brbosiby o
(giggﬁl%h@biﬂeﬁ?ﬁgp @pvabwéf o, |a?1rn|n36 Lﬁjﬁéﬁ@ﬁpl Mofe fépefépamy 600

most pre y 10 to 15. e case

KOd gy 1050 KEH migsg, |parsmutaxﬂiy pmsfgmblg 8‘0ﬂHKﬁHimg/g to 3000
| roved | eakage resistance and the |ike of

gége ﬁtndan@ﬁstcmr@f%nablb BOaY %%@ng{gttﬁelfv@asléoibnmer dn other

8B BELR B LR AR RSB AT 4 Bgghbaisea
s1ﬁ&<ﬁ{eefsfé%x>ﬁm§ igla96 %@Hl % ig\ﬁ‘s%) cam%ﬁ%l éﬁtﬁfvsreafel Nn %Bw& 4

S W% and particu y preferably' 5 wt%to 2
edmsaahlsno roxt dre aweng letjunfal got, ysdnfeqmmﬁerabllyl 600 KOhseg/gher e

L Y N
L&%%v‘i ‘?etﬂ% .lr“i n‘?lt%rf‘%hg%ﬁi ;&%%fexga)ﬁ%'ﬁ’é £60 (gf m}é%ggé%&e

pména%uﬂr a@a@ K@Hﬁhglg,epmmxﬂmymef@amwm@o BOMewE, and most
group, and the | es of an organic group

pl(afmbﬂy iAo &Qﬂmg/gf Iamth% paseywheve thelingtd gud inidemboregoing
ncl ud 30,th

raiEeS, TRRAFATOY BRHe b RAT G EBERT Ha ARCRG! gRa bent

aRﬁcl@@ag%eWQﬁeﬁod' fied polysiloxane include a group

containing an am no group (primary, secondary, or

t er t i Brymapbesef a1 organic gneuip haodifidng gilvaptoharnt of an
organi c %roup (nodi fyi, n%@%rou ) in such a_nodified
aliioxy pedilisd aiobysilomanpdn §rQups1Tboa ooy, gehoxy,

bl?to():cglf,rc?c(%x%xy, undodecyloxy, hexadecyloxy, and octadecyloxy. The number
of carbon atoms in an alkoxy group preferably is 1 to 40, more preferably 5 to
30, particularly preferably 10 to 20, and most preferably 12 to 18. In the
case where the number of the same is in such a range, a further improved
leakage resistance of an absorbent article is cbtained.

The hydrophobic substance (C) preferably has a viscosity at 25°C in a
range of 10 mPa-s to 2000 mPa-s, more preferably 15 mPa-s to 1500 mPa-s,
and particularly preferably 20 mPa-s to 1000 mPa-s. In other words, the
lower limit of the viscosity of the hydrophobic substance (C) at 25°C
preferably is 10 mPa-s, more preferably 15 mPa-s, and particularly preferably
20 mPa-s. Likewise, the upper limit of the same preferably is 2000 mPa:s,
more preferably 1500 mPa-s, and particularly preferably 1000 mPa-s. In the
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5 equival ent, an epoxy equivalent, or an am no

equi val ent, nore preferably 600 KOHrMg/g to 5000
KOHmg/ g, particularly preferg?ly 800 KOHng/ g to 3000
KOHmg/ g, and nost preferabl y*1000 KOHng/ g to 1500
KOHng/g. In other words, the lower Iimt of the
content of the organic group of the nodified silicone
preferably is 400 KOHmg/ g as a carboxyl equivalent, an

BRI 1o ek, AL Al 1 e
rééﬁﬂaﬁéegof andbeddienpaetieleafal obtaH¥d. KOHND/ g.  Li kevvi se,
t he ger limt of the same preferably is 10000

KoHngThe HbBe'alm ef thabygraindicarganee (2rnretenably is 1 to 10,

rfResnes rahly 4 oS e Bapir arlyabyateRebLy 816 &  Tpianer words,

}ieofo%‘?'lﬂglt]t)? t%m@r}gﬁﬁ 168 RECE) géf)éralﬂ iR € %'i'e g%?ﬁ(ﬁ? 2, and

eakage resistance of an abso rt|c

p@ﬁi@lﬂﬂ? fprEKa&HBI}ES OLilawiee oY Gpesraimpit( (b'ﬁﬂllefwnm@preferably is
al koxy-nodi fi ed ponS|onane i_ncl ude

roup
1& mcke/pmf@nq&dy@ endaantisubarly prefemakly 6. Hax thecase where the

H] 8 Yai s ot RS SRR GrToEHas S PIRPRA loakags resistance

oiaz‘n'f%élox%%Brﬁﬁl%fﬁro%@éﬂleﬁs 1 to 40, nore preferably 5
0, particularly preferably 10 to 20, and nost

pr ef e'ﬂ‘hblcynﬂéhttaf th8 hyidrophebic cabstasive(€) ph@fembibas 0§01 wt%
the same is in such a ran a further

tq %Mgénp&p%qfawéﬁy SFOQWatior Bt a.aﬂleuﬂ@rlyspreferably 0.07

WA RLE B S SR BIOR 05 08Ty C e RELEH BRG sttR o

t}{?&«o%shﬁpé&pery@ﬁ&r @0l Y 1A tHER& ot @s, kh8oWEREmit 8P the content of
particularly preferably 20 nPas to 1000 nPa.s. In

(OX preeferabilylss 0 Oﬁé wi%vmore preferalflyth@0y Met&/cosxanrgacol‘albhe
L L

ALt A5 g A P S

W@@arﬁeﬁla@@f ptefe&a&ﬂ&l Prads aald modOpkeforady 1lwtd%heliZThe
case_where the viscosity is in such a range, a further
casﬁpwbewthfefamgangrc@gt@ttalﬁd@ ssichanragige AB&GtioN; argpunt under

b
gﬁ‘b@?%%@g "(ﬁerﬁ‘ﬁgﬁllgg%r\g%ﬁq%gl fr@dnﬂ’jgre pl%l'f‘erab?e ranges.

As long as the absorbent resin particle of the present invention has a
structure such that a part or an entirety of the hydrophobic substance (C) is
contained in the inside of each particle of the absorbent resin particle, the
hydrophobic substance (C) may be contained therein in any manner.

However, the structure of the absorbent resin particle containing a part or an
entirety of the hydrophobic substance (C) in the inside of each particle thereof
preferably is either a structure (1) such that a connection (connecting part)
(RC) formed with the hydrophobic substance (C) is contained in the inside of
each particle of the absorbent resin particle, or a structure (2) such that a
material (D) obtained by coating or impregnating a part or an entirety of a

surface of the hydrophilic material (d1) or the hydrophobic material (d2) with
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nore preferably 2 to 8, and particularly preferably 3
to 6. In other words, 5 the lower Iimt of the HLB
value of (C) preferably is 1? nore preferably 2, and
particularly preferably 3. L %emﬁse, the upper limt
of the same preferably is 10, nore preferably 8, and
particularly preferably 6. In the case where the HLB
val ue thereof is in such a range, a further inproved

| sak [ . i ' .
SRR REA S 0P Co LR I AL B Lo of e
akdekb@iefaiabhytitle. 0. 001 wt% to 3 w% nore preferably
0.005 % to 2 Wm % %arti cularly preferably 0.07 w%

to 1.TBhefeoveimg dasstibps afssradshye (1)sushoghas alcomrctian dBC)
Foredavithy e et anee (Cy 18 PoRaned LR inside pEech barticle of the
' 01 wt% nore preferably 0.005 wt %
akﬁ%‘?@%‘éﬁfégﬁm?ﬁ@c& eferably 0.07 wt% and nost

pr ef eTAbleynReckiord ROPESEr D 4 bendwidihétrabturBlexpressed as
Li kewi se, the upper Iimt of the sane preferably is 3

(Ad-6Q) b}, evipichfie faibhgd 2n awnegnensuclcthatratlepsichalf gfjap entire
1.5 W d t f er abl W% In th wh
Sifac o s OR B Brabebs Gl i conthet With E6 Frafgfihfed

ﬁ;m@}t nder diffusion and water-retenti on anount are
ptl'ﬁ rmr(éq'preferabl e ranges. 20 As |long as the absorbent

r esi nitpgHouild lbe rafted ikapiredentasenvieate thie Ingdrophobic substance
structure such that a part or_an entirety of the
(Ghigrnaperti anly @psa autiace of thesabsashent rsin partigle, pivgioglayer

f h il f b b [ i cl he .
SRR BEmSRAL CiS i Smeed SR s Dot 65 PhB ekl seftvicn
s@ QY URYTEA)—(O)OURY eTpn dther Sbi-dls tsMER 20fwd-NEye2REARARE is not

resin particle containing a part or an 25 entirety of
indhedéd/tr ephobles ofithstcannecti@) (RG) ohéhe psestmtahventibn.
particle therepof preferably is either a.str ure (11 .
such ffk\@fefareo &?}ﬁé&}f%ﬂre( %%@atitﬁﬁ Rpegtion #%5%5 fof ahled n
Db h . ! . . he
et biA0G: Sl QERSHL B BHEThARER! S pBaPiatad bk

stiatthre fichGhad the forelgbing {ahdwidhstihatra{(Aa(@-(A)} i§ Present
_obt ai ned g}/ coating or inpregnating a part or an
irethe msige of eaclepadigle af thosbsdrbenty tesim marticlenat er i al

(6D G S LRI it (A2 e o
pPLseBRGPH hifdre oPh ultficeMPRAER PALtIEIRTRhBADEbA it resin
particle. More preferably, the hydrophobic substance (C) is present on a
surface of each particle of the absorbent resin particle, and the substance (C)
on the particle surface and the substance (C) in the inside the particle are
linked continuously.

The shape of the connection (RC) is not limited particu]arly, and it

preferably is in a layer form, a plate form, a rod form, a tubular form, a

' spherical form, a reticulate form, or in a combination of the same, with a view

to improving the leakage resistance and the like of an absorbent article to be
obtained. More preferably, it is in a layer form or a plate form. Further

more preferably, it is in a layer form. Regarding the size (dimension of
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The foll ow ng describes a structure (1) such that a
connection (RC) fornmed with the substance (C) is
contained in the inside of each particle of the 5
absorbent resin particle. Thé9connecti on (RC) refers
to a sandw ch structure expressed as (A)-(O-(A),
which is formed in a manner such that at |east half of
an entire surface of the hydrophobic substance (O is

kst BoR i it emEef ¥R mnethte R THRE G Sishidgec
&g?@&ﬂ?ﬁ@ poktidn bS1® ﬁ?%ﬂio@@%%o?e sHTE ARy B0 ;hlaq;o 800 pm,

sorbent resin par IC e I ayer structure of

paRieyle}ly prefanbbd] O0ahcto 0@$um,01nd o106 phefemlnlggz:ﬂmgm to 600
sandwi ch structure of (A-(C-(A). In other wor
nsyc hWith mtnaagletr ligg paéft Y gughsa gange, hEyrthey lmﬁroved leakage

f
SRR A SR B P
connegf ikRA ARGV hiese ﬁ%‘ﬁ?ﬂﬂﬁﬂm’b& sﬁlfb%ahé@ (OristheasdPophobic
he

particle of the absorbent resin particle refers tot
ssbstaate (@2semtiathing atlnedrfooaBuoi gipugelnaivingra Stioriae wtem and/or

uaéﬁ%méq%l 12 destabes (o arvings: FOpBRPTEI RS A Rothespe and
O?th Qﬁ]{nng({t%fne(f?@) dard Q% n{%va%g&g%r P ﬁr?ﬂ%‘%&%@hﬁek&)minsg the

prese SO On a ace o

nﬁ&}f;hh@'o@ ﬂ@%riﬂéﬁat@ﬁﬁ@ﬁ@@ﬁtsﬂ[m dtonbatt. Wwith. udddfean electron
preferably, the hﬁdr ophobi ¢ substance (C) is present
poobemiswahalyzeo (EBRMEA) ﬁfalr examplef JKAe86Dd X emandastmred by

TR LT A lerea Sue e e Fherber ftgehphis Substance (©)
iég%%lé ‘!heo %r ]:SC%LM%S hot P:%B#e%ﬁpagt @ﬂ?gﬁ@gﬂﬁéﬁt tishape

apdefigy ﬂiﬁr}éof &1l be sndadyesd borcnxtiag pl sbrbeftiesin padticle of the
form a tubular form a spherical form_a reticulate
presant ipvention “@’d’nﬁﬁﬁ af a mcmtomﬁa véaghang \ﬂpe haee of segtiopgvith a

RS RS AP A i B, Bl Brepte

ob§e1‘v'i]n§t111@Yaﬁre \fri‘ﬁh'ﬁs@rof % é&laﬁhﬁlé @Te@’croﬁ%‘iéi‘%ﬁco%@ SEM).
preferably, it is in a layer form Regarding'the size

( di medrithe cafe 2hekre nlgfeabsqldment oesinyrrticlehash sthecture
cggpaqgﬁigl g gonnectmn ER&r %}ﬁg ggsor%elng %lasulge;?ar%lcle can be produced by
a method (1) in which the connection (RC) is formed and subsequently the
hydrophobic substance is mixed with the crosslinkied polymer (A), or
alternatively, by a method (2) in which the connection (RC) is formed while
the crosslinked polymer (A) is being produced, or the like.

In the method (1), the connection (RC) can be formed by processing
the hydrophobic substance (C) into a pulverized film form, a bead form, a rod
form, or a fibrous form. The hydrophobic substance in the pulverized film
form preferably has a weight-average particle diameter of 20 um to 1000 pum,
more preferably 50 um to 500 um, and particularly preferably 100 um to 400

pm. The bead form preferably has a weight-average particle diameter of 0.5

um to 100 um, more preferably 2 pm to 300 pm, and particularly preferably 5
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straight-line portion of 10 mto 1000 m nore
preferably 50 mto 800 m particularly preferably 100
mto 700 m and nost preferagby 200 mto 600 m Wth
a straight-line part in such range, a further

i nproved | eakage 5 resistance of an absorbent article
can be obtained. In the case where the hydrophobic
substance (C) is the hydrophoblc substance (C2)

oSEE) B0 R TP R BRERRY AR et A S0 A
n&&bﬁbfe@éﬁﬂﬁt‘)@gxhﬂﬁi 50, aﬁ&ﬁaﬁh@ﬂsrlgrﬁef@hggr 260 LBeto 400 pm,

connecti on can be neasured by, for instance,
apdrd diametgr vHe.5,0mmeds) pop, ofoxel m@fembl)all oum & Bqum and

p%%%@aﬁg?ér%@%ra?&pm%t ¢ 38 B, SorgRalemn prpferably has a

skt A

payﬁé\ﬂah@tp@f@abw 300 gn( € 100 Qi 2Arid agh@mléy@kr SToRfef@ably 0.5

group, the shape and size thereof can be neasured by
Houta SO gz mbsophderabledipmdard( wine anfl pavticubanly preferably 2

i nyenti on of a.mcroto was hi the .face o
HELEY 50 ith thio e drious ph SHED setbema Hedardntars
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use of scanni n ectron m croscope (SEM.

I n t hExeagdenblsn eohhectahs (R@e:hform Withathiei lgfdrophsbia
structure  containing a_connection (RQC), _ the absorbent
subsfiancprl) eantagingsehynnog t@pwupzmc 1dgsbrad-fonm materials
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Iﬁét‘é§§1|1é E\*?él%ﬁt Q% rpdrficle Size: 20 LEL ﬂf"lﬂ)(}’@ I.L 2 s@éhaas a material
met hod In V\,h t he connecti on or med

obtdihed btyhmlvenslsig; mkelyetloylgne Iﬁl(nﬁéfmr exetmp}a; “BE6@GMEdRNnd

“&f tltt:g I| ﬁqz_t,ylrg Q%@tfgg(gy&l% iﬁg)connectl On@(l ob%alnedby
e%ﬁﬂ&% 0%0%#8?&% ﬁlrﬁ%k’c}&e{)}ia%ﬁgl f l‘d)@sf’%e %ﬁar opﬁ Asah1

o m  a or a Fou form

I&LB@,S Candadi)n E@nppley ef hzednbitich (Rgehfd@hﬁé‘dewwm ﬁhd‘l as

a wei ght average particle dianeter of 20 pmto 1000
hydrephnhi¢ evbasance (Ca) cantaiongpodyrilosane inelndeaysilicone bead

B i e ey TR AR A0SR arhra B L Bty
S%f?&eb B ag?{/e%%ﬁfég{a%@@hﬁ B30 1 RUHR N bigHE Her¥ge
particle diameter: 4 pm), “TOSPEARL 3120” (spherical-form silicone resin
fine powder, weight-average particle diameter: 12 um), “TOSPEARL 145"
(spherical-form silicone resin fine powder, weight-average particle diameter:
4.5 ym)}. Examples of a connection (RC2) formed with the hydrophobic
substance (C2) containing a hydrocarbon group having a fluorine atom
include a material obtained by pulverizing a fluorine film {for example,
FLUON PTFE” (polytetrafluoroethylene film), “FLUON PFA” (film of a
copolymer of tetrafluoroethylene and perfluoroethylene) or “FLUON AFLAS”

(film of a copolymer of tetrafluoroethylene and propylene) manufactured by

Asahi Glass Co., Litd., etc.} (weight-average particle diameter: 20 pm to 1000
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mto 100 m The rod formpreferably has a | ength of 20
mto 1000 m nore preferably 50 mto 500, and
particularly preferably 100 mto 400 gm and a

di aneter of 0.5 pmto 50 m re preferably 1 mto 30

m and particularly preferably 2 mto 15 m The

fibrous formpreferably has a 5 I ength of 20 mto 1000

m nore preferably 50 mto 500 m and particularly
neferably 100 mto 400 m and a dianeter of

E])eferably 0.5 mto 50 m nore preferably 1 mto 30

m  angipRhtyiew! t@rimbratrﬁfgeﬁré%xkg‘%e RdiGakee BF aWdiothint

di mensions in such ranges, a further inproved | eakage

artediesd ancshedf filam ispsdetdnie asmdngt ﬁmcai)mrddserﬁ»bdanmtmﬁals and
10 aml es of _a connection (RCl) fornmed with the

aWH%ﬁEBBP’@“@%ﬁJH& e(r(gr;afeggh}ea, ni ng a hydrocar bon

group hg% fg? %xgﬁ%{ﬂ%ggl rﬂLeSd B&ggﬁhf@% éxnd the

polys rene s an yét ene

cméeefomﬁe)fm |nrd$‘t fignied pateailaks a(él\z@lngbis e Al phobic
particle size: 20 pin to 1000 such as a materi al

substanne {Chis msmlmnheglnaldmcﬂ%tetwb@hmhadl polyier (A) {in other

WA PreB TR o Ting A b s FA Gt Sabgignce () form a

| ol ystyrene fllm(for exanpl e, "OPS"
S?ﬂa@tﬁ%%ﬁ?@t‘:}ﬁ%}; Asahi Kasei Co., Ltd.). Exanples of a

conneglowver,RG3)cohakesieh WRChpidferabigio pliabd cnsiithance
(C3) containing polysiloxane include a sil'i cone bead
drieddorml crpsdinkedplymer (Adpeamth 24by dragelipbithaserogsibyked
T iba 20 .Si | t ate-formsilicone
SPBaloF TR ol A 00Eh SRR BRIl Gy i
?ﬁx@ﬁ w1tﬂ_g§$%?‘%?l?&%ﬁe c(@é&ﬁ?x‘k’eﬂ?oﬁrﬁéﬂ(ﬁ) | 'I@%B@uﬁfﬁé oted

i ne powd ght -average particle dianeter:

tHAGBARARNIGAG opet stitve the alatbrints srdfecabiy aremlﬁteﬁl ne
powder, wei ght-average particle dianeter: 4.5 m}.
hemoggneeusy 1a adgmmasing dlreRaEnRer or ned with the

hydr 09{1’&?& fhggrogF'l?ﬁﬁ@&]églg%n%%) A ?9@8‘% rih&? %dar Q%368 Btution

gr oup 'havi ng uort n I'ne

Qﬁlﬁéﬁ@ﬁlm midthy¥ @ thel thshidg bf Hkingeardd kﬁbé(ﬂl%rg t@?é@!mh%ctlon
FLUON PTFE" (po Iytetrafl uor oet hyl'ene film,

(REAWILH thmis]ank@bpdlyyrm(Adﬁs net haﬁteubp@mmlhdweamh dhe
SR SE ML B G v s
REREAS 0B St pal PR A RERSE dpmif e Bbfighe of cruching

(mlncmg) a hydrogel, during the process of drying the hydrogel, or the like.

Among these, with a view to improving the leakage resistance and the like of

an absorbent article, the timing preferably is immediately after the

polymerization process or during the process of crushing (mincing) a hydrogel,
and more preferably during the process of crushing (mincing) a hydrogel.
When the crosslinked polymer (A) is obtained by the reverse-phase
suspension polymerization mefhod or the emulsion polymerization method,
the timing of mixing the connection (RC) with the crosslinked polymer (A) is
not limited particularly, and the foregoing timing may be either during a

polymerization process {whereby the connection (RC) is formed while the
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I 31 ~tm. Wth a viewto inproving the | eakage

resi stance of an absorbent article, a crushed filmis
preferabl e anong the above-described materials, and a
crushed fluorine filmis further preferable. 5 The

met hod for m xing the crosslinked polymer (A) and the
connection (ROis not limted particularly as long as
the hydrophobic substance (C) is present in the

cwshgﬁe$ﬂ8fyﬁ C@Si?ﬁlt?@g“kgg%f‘&%@/ lmg%f yh%ée @} %phobi ¢
pelR AR flock mlﬁm%sa{w&émmxsmoﬂ%%@sés (dl@lﬁ'%éﬂ?‘f@éess of

the connection (RO preferably is m xXed, not wt

delhy dachtfrgy tthecsams it ampmmrtmcom\,: appuroxinhdtelya 10 wt%;,
hydrogel of the cros nked polymer (A or a

lrpm%dﬁ%tﬁﬂ&z attephhe Phyi@ﬁw PYOsESSy é’#ﬂ?m%\ﬂtﬁ Riscgss of removing by

stlgfa‘% oarllb%% 8{"% I}lg:lnﬁéﬁ%(l%ltsg(il tf(?r sﬁéig{n%—gggeat%o tdgl?u{;% e process of
di’ﬁﬁg%é'lﬁ@r@@ﬁr ot tilikée ARG e PRRthed Helw t@{rﬁprovmg the
xed 15 honogeneously in a kneadlng-llke manner . Whe

ldaﬂmge resistdnvesthdie/ike of Ah aibsoﬂimalamedldoyhe Ihnnmgtm@rﬁ@ably

.soluytio pol ynmeri zati on nmethod, .the ti of .m Xxi ng

iy 'armaégaipﬁgymﬁ@z%%@meéﬁ lrr(rneﬂwtﬁlw #lfer TRy marihtion
Je¥ém<{u1{u% thé d@ﬂémllat{)gn gl%t E %écﬁﬁk%‘]x 204 t'hla%ehydratlon

reg0|n urln

ppﬁdeﬁﬁﬁfrl (ﬁﬁﬁh@ thd bEERSS for%rﬂxd’ﬁﬁg lbgtcﬁbuillaflbﬁfari &anic solvent
pol ymeri zation process, during the process_of crushing

uged i paymerizptiongand faxthien @reﬂemlplb'odégggdhed:rOJ'ymgrlch@on

I th th th t
PSS Br ity AlkS thealRpebeitn Bioeds e of ' on
absor pept. ghdd Ghere E}{L-Errﬁh ﬁng cRFREEHAPYirirE the process of

i mredi ately after the neri zati on process or

devimigrthethelrpgelc a&snoénmnmlhnn@r(danrhy uspd, aubly disdgkinill, a
25 and nore preferably during the process of crushing
rphbercehogpen mpdmaeill, a pwenngeadisesan A@acherysmer, or a roll

é I S obt allned bg 1Ihe I%%ﬁrség%é} %er BYS ensi on rried out in

RS S BT Ol MATRBH o HG CATP o “ROPy T CHerEs
BPRdrizatib sblutidly a0deviteivith 4 RElagRRNERIIOELILREY: Wolwer such

t he crosslinked polynmer (A) is

as a homomixer or a biomixer can be used. Alternatively, in the case where

the mixing is carried out during the process of drying a hydrogel, a kneading

machine such as a SV mixer may be used.

In the method (2) in which the connection (RC) is formed while the
crosslinked polymer (A) is being formed, the connection (RC) is formed by
polymerization of the crosslinked polymer (A) in the presence of the
hydrophobic substance (C). Alternatively, the connection may be formed in
the following manner: the hydrophobic substance (C) is dissolved or
emulsified (dispersed) in the polymerization solution for forming the
crosslinked polymer (A), and the hydrophobic substance (C) is deposited in
process of the polymerization for forming the crosslinked polymer (A).

The hydrophobic substance (C) may be used in a state of being

dissolved and/or emulsified in water and/or a volatile solvent (however, no
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not limted particularly, and the foregoing timng nmay
be either during a 30 polynerization process {whereby
the connection (RO is forned ile the 32 crosslinked
polymer (A) is being forned}? i medi ately after the
pol yneri zation process, during the dehydration process
(during a process of dehydrating the sane until

noi sture becones approxinmately 10 %, inmmediately
f q d [ '
g e A R L

vied bZ@dnh SFhbilty, BRGlAtIR RIVGRIha®kxhibidd NA¢abpsepressure at
hydrogel, or the l'ike. Anong these, with a viewto

20t i nagge lof 0.13:Ba 496.3 Baj sioae peefanablyke15 Pactoof.5dta, and

absor.bent article, t tim preferably 1is during
Paracyar r@“,eiezrgg‘yoﬁ')i.2§:ﬁ%g§§:8nﬂgmdi ately after the

0ol yImec . . :

0ot ESHFILELE A RRER: VAL SN A L0 carbon
afdm 8 Ghietlgaid) e tia®ol SSodropy) £lbMol) gty hidsédalrbahs BAviAly 5 to 8

organi c soJvent used for polynerization, apd further,
cpthebeatams/pentane émepchaep@cgﬂ’@mianat tadweng esebsthery having 2 to

s chteon A (B dhelolfed eblFlardan B RRFAT enestc), Retones

f ' Q9&h i |,
SR A R g B
hatarg @ blcarlborrhtuh o (thpt foritate pethylraaetiate,risshwpyl acetate,

roll_ crusher as _a m xing machine. In the case where

dietbyheaabegates egat-r ilatherase wheyeppatpiamidien a splatile solvent

afo ubrd de B Snt sk et Gl ARty B Vel k. B0 S, more
pRAfeBART Wedotto 100 WivR, £R8 PavienBrly RfEakINFO0IveL% to 400 wt%

carried out during the process of ryln? a hydrogel, a
blserhdn nhe w2igteafthecysirophatsic substarice €€).nmeln the emsedvhere

G HBad A OG04 5 A ok B pBITPREH of RRLPE ubes Ryeferably is
Dot Thds PhaR AR bR b Rk B0 BRIk, andiporiicingy

pRéfRBABIGEI 0k t% 16 JywtRMaeBl onsthieshéirke of Whter and the volatile
Al ternatively, the connection may be fornmed in 25 the

S@blehbvvi ng manner: the hydrophobic substance (C) is

RSN T NS MR
ogge{gggﬁbggcé%ﬁngw 1l BY AR AR AGRE of URSELADNSRY 0Fh du¥face of the
hydrophilic material (d1) or the hydrophobic material (d2) with the
hydrophobic substance (C) is contained in the inside of each particle of the
absorbent resin particle.

As the material (D), a hydrophilic material (d1) or a hydrophobic
material (d2) coated or impregnated with the hydrophobic substance (C), or
the like, can be used.

Examples of the hydrophilic material (d1) include hydrophilic organic
polymers (d11) and hydrophilic inorganic substances (d12).

Examples of the hydrophilic organic polymer (d11) include a polymer

electrolyte {crosslinked polymer (A), etc.}, a cellulose (pulp, cotton, sawdust,
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process of the polynerization for formng the
crosslinked polyner (A). The hydrophobi c substance (O
may be used in a state of beig)ng 30 di ssol ved and/ or
emul sified in water and/or aSYol atile sol vent
(however, no 33 emulsifier is used). The volatile

sol vent preferably used is, fromthe viewoint of
renovability, a volatile solvent that exhibits a vapor

Iy Al .0 to 5.3 Pa, nore
N A
pr ef eExahyples 3BtH¥PhydrophdliChorpameamsttn @f(di DRinclude glass,

vol atile solvent include alcohols having 1 to 3 carbon
siicargel( siichaaryl ¢clagt hanol , i sopropyl al cohol, etc.),

exandeggpe AL By rhaBiranatein) ALmpde Ridraopic

: ' i € r

ohBysanen ot MR Wl UL )

at ons AlsabetioriRophslioyred miy Ipodirase (d 20 ca syneHdicosdsii Baving a

10 having 3 to 5 carbon atons (ethyl formate, ethyl
wedghtadecrage spelopylar aveaght i a range hélO%thb%@@O earcbg used.

n the case where t,er, and/,or .a.volatile s ent ..ar
RRBti 168 AL i SATTE ot CHR shE DyaomBbio sdbatn s SV ERbpt T for
0, . f . Q 0,

(o S X! By (RCE (Y Yon, Wi Qolip¥ictie 138the
pbhropylght resinkshecrylid regineppalysstes trasine, Hdélyamide késins, epoxy
case where 15 water and a volatile solvent are used,
resiBes o Hretdpngdesinsysed preferably is 50 wt%to 98

wt % re pgreferably 60 W% 1t0o 95 W an

ar 11 S oE IR e B i PN R on ¢ he
s¥RlefBL ethly 1 @Jpoghifbr! £8d ¥BhahblButaddl edtpolyiiir.

foll ow ng describes a structure (2) such'that a

mat er iExanf s 20tlubpayatg/leye cemniingude highdegsayinodyathylene

E@rt or an entir?{}%ﬂ of a surface of the hydrophilic
ahdilaw; dgnsity §olgsthyleney dr ophobi ¢ material (d2) with

t he ' S [ '
e, HAERRENS 0o S S SAONOPRT 1S
epflehégrepylBgeicbpolyaiegri al (D), a hydrophilic nmateri al
(d1) or a hydrophobic 25 material (d2) coated or
i mpr ediampiennf the aeyligdesiphosludesubthd{methlycrylates, ethyl
thgh)l [ kel can Qe &Jsed. .
(meth)acrylates, and polymers of (meth)acryl ester of long-chain alkyl alcohol
having 8 to 22 carbon atoms.
Examples of the polyester resin include polyethylene terephthalate
and polybutadiene terephthalate.
Examples of the polyamide resin include nylon.
Examples of the epoxy resin include materials obtained by curing the
conventional epoxy resins.
Examples of the urethane resin include materials obtained by curing
conventional isocyanates and polyols.
Examples of the hydrophobic inorganic substance (d22) include

carbon fiber, kaolin, talc, mica, bentonite, sericite, asbestos, and Shirasu

(volcanic ash).
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Exanpl es of the hydrophilic material (dl) include
hydrophilic organic polyners (dlil) and hydrophilic

i norgani ¢ substances (d12). anpl es of the

hydr ophi l'i ¢ organi c pol yner i) include a polyner

30 electrolyte {crosslinked polyner (A, etc.}, a
cellul ose (pul p, cotton, sawdust, 34 straw, etc.),
wool, microfibril, and bacteria cellul ose. Exanpl es of

;PZSE% #%g%g*$°ﬁgéﬁ‘hp§%ﬁ8§ﬁ3@‘ﬂﬁfs (fiiate BPEHER. | Among
thysdy QH@B?HFOIJTHI@ bk@dnil qb%)yrh@@ (dd®) hAydpRirbelt Further, and

organi ¢ pol yners (d21) "and hydrophobi ¢ i norganic

auadz:rg tresescelbid@ge and pbh’entty@lectphb'be are pgh;darmdmmylwﬂarly
1

o cr @egar%gggtﬁﬁ vg of She BYBroRBbe TRe T W e
WSSt L ) PRI 1A e B GRSRAOM

sh (crikeh¥8 EMA LR alphiefizal HIANS aIHIneBRap& S F5d sHdbe, a fibrous
pr%fylene resins, acrylic resins, polyester
S SBG,

: et Jikesi areong syhigh the m@eterr@mm shapa (enushiedsbape)
aélast;},yg,tsfypgg@a (l,gf’eyglléqf(téprgfi Féﬁtgy\{é}glgﬁ)}:hg %‘tlr(;gr%lmate shape

Exanpl es of t he
(%Ié%hg{i%h?gg)ag ?eﬁglgdric e “hi gh-density pol yet hyl ene

15 an @Hemydiephilicymﬁoéxy@l (i) end.thEtam@posisolit ntahenal (d2)
polypropylene resin include pol ypropyl ene and

bl vy velen %aﬁmwart@@m@@enpfan@a@rwpo@m more

ﬁéﬂrﬁ‘ylg’%“de 850 [y RSB WER L TRt R0y o gEPgpm further

» }Ja‘?ﬂgu}&'i‘%(gre@éﬁé)ﬂly abGaR Qb i 5@%&? ahd ehddt b?ef%?al?l?rﬂpﬂm to 100

at ons l'es of the polyester resin includé

ool ybi bydlea e'ahge,e:pfmhhélaimprmd lpakydritesiitenee of an absorbent
t er epht hal at Exanpl es of the pol yam de resin include
axclsns o ‘ﬁﬁﬁﬁes of the epoxy resin include materials

Obt ai ri? ShiNdBY AL REE ¢S vERMNELE MR p SRR daBT4taF is
measured by the light scattering method (solvent: methanol) according to JIS
78825-1:2001.

In the case where the material (D) is the material obtained by coating
or impregnating the hydrophobic material (d2) with the hydrophobic
substance (C), among the examples of the hydrophobic substance (C1)
containing a hydrocarbon group, the following is used as the hydrophobic
material (C) used for coating or impregnation, with a view to improving the
leakage resistance and the like of an absorbent article: preferably a polyolefin
resin, a wax, or a long-chain fatty acid ester; more preferably a wax or a
long-chain fatty acid ester; particularly preferably a wax; and most preferably
paraffin wax. Likewise, among examples of the hydrophobic substance (C2)
containing a hydrocarbon group having a fluorine atom, the following is used
as the hydrophobic material (C): preferably a perfluoroalkane or a
perfluoroalkyl ether; more preferably perfluoroalkyl ether; particularly
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Exanpl es of the urethane resin include materials
obt ai ned by curing conventional isocyanates and

pol yol s. Exanpl es of the hydééphobic i norgani c
substance (d22) include car$en fiber, kaolin, talc,
m ca, bentonite, sericite, asbestos, and Shirasu 30
(vol cani c ash). 35 Anong these, the hydrophilic
materials (dl) are preferred Anmong these, the

pfRPEAEY bR AL IR b D SR G
dﬁle%%ﬂﬁbr)@b%tﬂ @chrer er%hsﬂaﬂaéﬂoh@sa&pédmér, Hedalddt ggefebﬁ)ly

shape of the hydrophilic naterial (dl) and the
dihajartaﬁhmtnpwopﬂt eﬁhreal or(tﬁheptaifhwrematge ethe} b Fuatﬂyexdﬂeemifse,
an i ndeter rushed sh a spheri g

amg@xa@mlgﬁﬁ B@Hrogp i %ncea rhaa@%g ambeﬁxane

I TR 5 T et
pamaemmlokaﬁe | OALBL FrAGlifled E@B%llokﬁﬁétsiiﬁﬂfmﬁlﬁﬁé’xe)
preferred further. 10 The hydrophilic material (dl)

pwfldrabigmﬂodhmmtml snlqr]u!tr:err al (d2) fpreferably have a
1 100
ror o RS HHR YOS Fep oge@"hﬁ%d?%g?the SREHPPCE Ry abl y
b 8- iéatb Aihcdd () Havid gw ofyliRkhse BERIRLAPL Y graftiired.

m an nost pre

a ran@ethachsy where thpneitedal G}n)iﬁagaemraeémsl eitaéned b@boating
absorbent 15 article is obtain It should be noted

ot hapregrating thehudeophikic praterial larvaﬁbﬂ:be hydrophabier ed

sabeahe (G Ao STEM S bl ghe by fromitic S dABRL (e
ORI a hPlrdcarbhie gPEﬁIJ? rth@'folmﬁx'grig C&s@b{ a%ctﬁte'H}erogﬂoblc

or |rrpregnat|ngthe bic miterial (d2) Wt

rﬂi@tﬂﬂaﬂ) KObirsed Mh@hﬁng@r(lﬁ)pre@m@l txhﬁheaxanspd '&Slrmlﬁrdvh]mg the
SRRRES ToIREAReH RIS of be #b59rhems aheleo ReREny & polyolefin
rgﬁhe ﬂlat{v%) a%g)g d%lﬁ(/aﬁggt y i ggtei' A % %tchgﬁ'i {al\j%dce}; Fm@ more
e ance “an

View T npr ovi ng | €akage T e€sl's
p@@fe@é‘bl@rbﬁ %Qei&l\%"d\ﬂeg be an@s@ér&ff abloYigachi@h Yt §lalcit; particularly

preferably an ester of a long-chain fatty acid; most preferably pentaerythritol

monooleate, or sorbitol monooleate. Likewise, among the examples of the
hydrophobic substance (C2) containing a hydrocarbon group having a fluorine
atom, the following is used as the hydrophobic material (C) used for coating
or impregnation: preferably a perfluoroalkyl carboxylic acid, or a
perfluoroalkyl alcohol; more preferably a metal salt of a perfluoroalkyl
carboxylic acid, or a perfluoroalkyl alcohol; particularly preferably a metal
salt of a perfluoroalkyl carboxylic acid. Further likewise, among the
examples of the hydrophobic substance (C3) having a polysiloxane structure,
the following is used as the hydrophobic material (C) used for coating or
impregnation: preferably a polyether-modified polysiloxane, a
carboxyl-modified polysiloxane, an epoxy-modified polysiloxane, or an

amino-modified polysiloxane; more preferably carboxyl-modified polysiloxane,
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25 resin, a wax, or a long-chain fatty acid ester;
nore preferably a wax or a long-chain fatty acid
ester; particularly preferabh a wax; and nost
preferably paraffin wax. LiRéw se, anong exanpl es of
t he hydrophobi c substance (C2) containing a

hydr ocar bon group having a fluorine atom the
following is used as the hydrophobic material (C):

ref erabl y..a ;perf l.uoroal kapne or. a_3 rif |l yor.oal kyl
By qhary TReER g IR R P PR B st R Ry RSt
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polysiloranefhast prederpblye ahemirancodid polgéidoxamey
ot her ATRORE Heh 2bNGaIeRoneA idOBR A FEESigorh Fhe
. . Lvsi
SO BRIFEb, RAAPARER e NP BRARLASAERE Frterea

mat er MHe doatentPéfehenafdrsphesic vdbeRinex|(Chin tkaffitednl (D) is,
al koxy-nodi fi ed pol ysil oxane; and further preferably

bpetd dirthe twdight biothenmatexain@) heefatahle imantngaed 0.001 wt% to

hydr ophobi c tan , h habi bst

3(‘@’?, A :a?ﬁeég V@%ﬁgﬁ%%w&e@ Mﬁg),o tigp rﬁﬁ%@%ﬁ? 0.07 wt%
oh e 2 .

38 Rk, BpRanGsuifieterabit ol Bl0.8 Wiok * 18 R e, o

faRher imlprotdd leakhpe rbdstinie o habilsorlisatisdréiateis(dbtained.
anong the exanpl es of the hydrophobic substance $CI)
cont ailliegpnientyof theanptariajrdlps, hasedfosl thewweight of thed

as t.ne hydrophobjc terjgal (C) us or,.coating,or
cFarstRrdobRer Lo peprebvls € RSy L oveet $650 defgrore
PLEREAERIES U 1f D8 Wiok S bicAlhdh SPEBRNILY A Wi%18 10 wios, and
preferably a polyolefin resin derivative, a wax

miedti preférably D wtéhtes tafo.of Inasidng rahge, a fuather iacprdyved

nmore preferably a wax_derivative, or an ester of a
leafragectesistanen ehamabsprbgat aridcleas phtaipeds er abl y an
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the moethod (Lhobmixingearfbkheading the mistertiad D) had the crosslinked
AR SEREEL otk (0 U5 {2 Rt 0 B e he
A28 gL L e gt 20

The mixing method (1) for mixing the crosslinked polymer (A) and the
material (D) is not limited particularly as long as the material (D) and the
crosslinked polymer (A) are mixed so that the material (D) is present in the
inside of the crosslinked polymer (A) { preferably the crosslinked polymer (A)
and the material (D) form a sandwich structure}.

However, the material (D) preferably is mixed, not with a dried-form
crosslinked polymer (A), but with a hydrogel of the crosslinked polymer (A) or
a polymerization solution of the same, and more preferably is mixed with a

hydrogel of the crosslinked polymer (A). It should be noted that in the

mixing operation the materials preferably are mixed homogeneously in a
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carboxylic acid, or a perfluoroal kyl al cohol;
particularly preferably a netal 25 salt of a

perfl uoroal kyl carboxylic acjd. Further |ikew se,
anong the exanples of the hyflrophobic substance (C3)
havi ng a pol ysil oxane structure, the followng is
used as the hydrophobic material (C) used for coating
or inpregnation: preferably a polyether-nodified

| ysi liexane, car boxyl - nodi fi ed pol ysil oxane, an
kgg%%%gégé?FFggg%blysionane, or an 30 am no-nodifi ed
pol ysirh@xXaifig fomexiBeaherdhteri AaD) ivh théBflsElifRed polymer
pol ysi | oxane, 37 an epoxy-nodified pol ysil oxane, or an
(Anismmtidited gartioulssly, axdne idetéealite the tinyingrdfreixabg vhe
a carpoxyl - nodified pol ysil oxane or an am no-nodified
C?Rﬂ%%?ﬁkﬁ e; nost preferably an ami no-nodified

ol ysil . ' i
A
tIROLyisie! qRvadReusHdr fés iiken @ tlge BhefRtibadRC) THE Beomeant  of
t he hydrophobi ¢ substance (C) in the material (D) is,

basedlmthe heethed §Bk ofafausheg pelyerdridatiop) for forshiovgathiey i n

f. 0.001 \wt %t 3 W% f bly 0.005
claeshted Pabper@incdiedesearen ehanrgtena WGP (o 0. 5
p %e%i%ﬂ#aﬁ:ﬁéﬂs%ﬁl ih P s%t}é\'tir%“;}ﬁclq te Ma@rihl (SpEh 2

range, a er 1 nproved [eakagé resistance of an

eahfsiffedrdr dspérebé ih $he bohimeszatidieolativhebi ferimingehe
material (D) is, based on the weight of the
crassbinkedpelymet (Wer (A), preferably in a range of 0.1

% 50 Wt % f bl ) % 20wt % .
\gtar t |t m%n \éwypf%}; g? r@?‘fdﬁiﬁﬁ \%(fl %S¥15P8f6 Omh/% flgﬁla)ph\l%%%naterlal

(cPf)Qi‘rel;%%m}iﬁrgPM@ﬁ{%trﬂat‘érﬁlo@zj 13 c%H}ééH & f@f98nafed With'@le

I nproved “15 T eakage resi stance of an absorbent article

hiydraffichiaeabsthnce (&), the dydhepletid eulztaned @@l magdiendissolved
of e SRR ARoTReS i activants o HATBA A D AURASEN by o tefperature
. oo . h \ g
TR s A I B G 0]
hGAMSE Kb iPSUDITRAEE EL) @h hOLsE@EaNEtidetAR. cr 0sS! i nked

polymer (A) in the presence of the material (D). The
mi xi nghesohting(ar)infanegnation ¢f the hydogdiilie ketepel {digror the

h&@@ﬂ?@ié&eqtﬁxgghgﬂé %{7%{1 Q%xgl)h%réigg}gle(lfplécm .sﬁgs(iagglé té)cga{n (lay
achieved by spraying the above-described liquid over the hydrophilic material
(d1) or the hydrophobic material (d2), or dipping the hydrophilic material (d1)
or the hydrophobic material (d2) in the above-described liquid. It should be
noted that it is possible that the coating or impregnation can be achieved by
bringing either the hydrophobic substance (C) in a solid state or in an
emulsion dispersion of the hydrophobic substance (C) into contact with the
the hydrophilic material (d1) or the hydrophobic material (d2) and
subsequently heating the same at or above the melting point of the substance
(C).

In the case where a solvent is used for coating or impregnation, the

solvent preferably is removed by distillation. In this case, the content of the
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crosslinked polyner (A) are mxed so that the nmateri al
(D) is present in the inside of the crosslinked
polymer (A) { preferably the_crosslinked polynmer (A
25 and the material (D) forn3§ sandwi ch structure}.
However, the material (D) preferably is m xed, not
wth a dried form crosslinked polyner (A, but wth a
hydrogel of the crosslinked poI ymer (A) or

%gg%ﬁsg fi& Fniﬁlgg‘g%%?ﬁpgy d}ﬁ%f%boa plbegelffﬁ)gy 1s 10 wt% to 0.01

w‘%%‘ﬁx%x‘e%%@exﬁ%l)y BRIto% £8 0.05 w%oﬂ£ﬁ1&ﬁaﬂ9trﬁ@férﬁﬁiy 3 Wt% to 0.1

30 m xing operation the materials preferably are
wm_’/a; fadxdhnm;tgmﬁemadﬂy liwt% t88. kwe%ch asgdl drkthemweipht .of The

5] T TS ELh el Pt oSl ESkage
B o) i Aot RO it s

oblaih8@/ Kneash PskePkRERSHaterliB %oﬁ?eﬁﬁe&@ﬂ*tﬁ@ stRRdt fthe content of
m xi ng the connection (RC) can be used. In the 'met hod

n{@dturt afersdhedligollgtien preferablyfis0 Wt%rtmﬁ@ wtPé, more preferably
o 5 Skl 3 Bl i
3{79% %o '2”va 'b%?ﬁ& Iaﬁ t;ﬁatv%% “:?}e %]téﬁalem’)l S 'W#tﬁdchg content

er Sed |on sol utton for

tlﬁél%of 1511 @&éii hiragde, Wﬁwﬂiér (rﬂ)srov\éﬁelealaa@féswthn@él (partlcularly
entirety of a surface of the hydr (5(2 ic materi al
)

wedey refention mavopd mncabﬁ@r@mtaart( s obtagned.ed or

L%’I ot din e dbaf Hje HRAHL o 8837686 b Shpvenl End the

nﬁééfg (gfnl Sgtlegi'rﬁﬁﬁ{gﬁga éo‘ﬁt@nﬁ@ﬂ t\’l%rktolvé?ft AeliBERAEAIMS those in the

ature ove its nelting polnt so as
cﬁse@fentwmomiiﬂlﬁfdpcﬂym (4%i ng, the hydrOphobl c
subst ance SC) can be used in a liquid state.

cgat i élecﬁo verirtbgh ﬁﬁnbﬁ usediip @ohym%% Pﬁrfé‘;]\#aﬂé’rﬂsallong as it
Lh t
d’?ﬁ;& ves gsl Lydgo%fgjr 1%% tﬁcmﬂ(gﬁr I a& Elé A %%Tb d water and/or

voRitAKisBBehbarapeyRreRECri bed i quid over the
hydrophilic material (dl) or the hydrophobic nateri al

(d2), naplepiohg mixer myppliophlie for sprayeng,adippiig, or bringing into

contact include a Nauta-mixer and a turbulizer.

- In the case of the hydrogel particle of an absorbent resin particle
containing water, the hydrogel may be crushed as required. The size
(maximum diameter) of the hydrogel particle obtained by crushing preferably
is 50 um to 10 cm, more preferably 100 um to 2 cm, and particularly
preferably 1 mm to 1 ecm. With the size in such a range, improved dryness is
achieved in the drying process.

The crushing can be carried out by the same method as that for the
crosslinked polymer (A).

In the case where a solvent (containing a volatile solvent) is used in
the production of the absorbent resin particle, the solvent can be removed by

distillation after polymerization.



or the hydrophobic material (d2) in the
above-described liquid. It should be noted that it is
possi bl e that the coating or énpregnation can be

achi eved by bringing either®*the hydrophobi c substance
(C in asolid state or in an 25 enul sion di spersion
of the hydrophobic substance (C) into contact with the
the hydrophilic material (dI) or the hydrophoblc

mat er ( n ubs ntI heatin the
oyl the G htre R T otail A (ke iC o198, The, Bomtent
of 4R8O rPaRIcEsAva éf?éltt}iesrelﬂﬁﬁdalfb‘irrdlgﬁﬂﬁhﬁﬁ pReferably is 10 wt% to

i mpregnation, the 30 solvent preferably’is renmdved by
0. O[LSltrtl% I mbr@prefbralﬂymswc%ste 0.05 evte@ maetltuhfrl)t peeféfhbly 3 wt%
ani ¢ solvent after the renoval distillation

tod? eiaand most profevably Hwhke toy. %W% pasest en dhapyejelt of the

alosbst iy phkiftieP s Wik tha X i ShEhaR rsholl DehBdy
infiorR a@soﬁmméﬁbmbn(:@)(?afé\r&maﬂp vareptefthtion HH6ENS of

range, a further roved | eakage " 5 resistance
tl(qmivﬂowbeuhiardsynparteclenebbtmned am)unt) of an absor bent
icjJeis obtained. In the cas re water

Cont afrh&hf ¢aperNReRe VaLAT IS cpﬁtealesﬁti@ﬁ e §plverpi theoatent of
m%gsttﬁpe ‘éke‘ger a%'ﬂhgt 1@6\}@{}@?{5@%@1&9 b W% Yo %E“P r%grémf)x@ferably

nor e pr artlcula

0 wted &5 a0kytod) p’%ir%bhl:hx@ Ph-&er 516 OTWS% tBr%Wothﬁ m@st\ﬁﬁr%@erably
to 2 W % based on the wei ght of the material V. Wth

0 wHét twRtventt based h@ﬁhgﬁvalahtsutﬂh%ahsan@@nt resfrupartecle. With
B, SBKRCLS51 21200, CRALLLEML B Yororprion peormance
(p%ml%ﬂﬁgy Wl:zlftelS Ehﬁoﬁeang%ﬁg atrfaaﬁaﬁ(g\ﬁ%i'ﬁf*d(}f@t}t Bfter drying

renovi ng the sol vent an met h termnin

(gokederdhiiditly offthe hbdssxiereresiar pantdﬂmtetc Abré obtdinsd in
the case of the crosslinked poly 15 The

sol v eﬁhetm%ttlméafﬁr Peteymuning tlmaﬁom@ﬁf Pé@ln i@agamé @pbzﬁny and

Bt 085 e Pl AR i
tmle\iﬁ&he%seefa{@wo@ﬂmm y@serofa)a mxer appllcable

for spraying, dipping, or bringing into contact

i ncl udbe abiarkicnt resier pantttlantay beipiibverized0 Imthéeassawbere

}%?lgrpq?bg%g {"gsgr? lpagi?lgltel C%L%al%fs aagolegr?to rltblesnfgre%e%%LPe to pulverize
the same after removing the solvent by distillation (drying).

In the case where it is pulverized, the weight-average particle
diameter of the pulverized absorbent resin particle preferably is 100 um to
800 pum, more preferably 200 pm to 500 pm, and particularly preferably 300
pum to 400 pm. With the diameter in such a range, a further improved
handling property after pulverizing (powder fluidity of the absorbent resin
particle, etc.) is obtained. It should be noted that the weight-average
particle diameter can be determined in the same manner as that in the case
of the crosslinked polymer (A).

The smaller the content of fine particles is, the better the absorption

performance is. Preferably, the content of fine particles having the particle
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contai ning water, the hydrogel may be crushed as

requi red. The size (maxinmum dianmeter) of the hydroge
particl e obtained by crushigﬁtpreferably is 50 mto
10 cm nore preferably 100 0 2 cm and particularly
preferably 1 mfmmto 1 cm Wth the size in such a
range, inproved dryness is 25 achieved in the drying
process. The crushing can be carried out by the sane

SRR o bt BRI B
BT, LRI il T S SR

padtisld diambéten ofifl 5@ ol Yersris BaktWror 1465 witht fegpe@ste the total
where the solvent contains an organic solvent, the .
weight efithe parti¢les.or Thecentenitvé the Sheqartiglescapdieafietgymined

distillafi feraply,i % _ 5 _
by S Bl SenffdiefRerbeh g pinitn baed et ebelpricte

di§n¥&t%fist&et9rﬂqif{\&% and nost preferably 1 w%to 0.5
wt % based on the weight of the 5 absorbent resin

par t i Edretheitillvetibationmineinthe parsictdisiae mdngementf the dwane

i mproved absorption performance (part.i cul a&iy
metasds-ascthose ip kha saemef) ther cropslankadspplpmer (Adgan be used.

Pont o NEahFRe phatEifes of i e BRcRuELE UL id et
patictlatiPeintited.i | E%%ingﬂespéieﬁﬁrsaﬂp\é ih8ldeifbridet@idnidate

nore preferably Ww%to 10 wt% particularly
crpskédshbpy, Dseleshaps apesrizhdpapand prafecgralvh ghépet %A mong

to 2 w% b d th i gh f the.ab bent [
theap 6hEPes, 106 RISIEREIEBIR GUIER SPEBE i RNt & Py, the
| i r ) . i N
o0, RS BN ) LA
usfon @ dicpeyine didpdrdétey, 0fd tHee aDEEOBHEsibRiEY Bf the

particle, etc.) are obtained. 15 The nethod for
crasslinkrdpelymereartislasialling aff foomgdhe dibsony sratenads.

IR A TR YR N T——
o ARSI ASh B LaRE o SR ST,
crabsihegt(susface cpmshinking agaitdthe sansobvends thd internal
cr%gselfir?lgi%kél aegetn%s Pb lr\rllggf ib%aeused. As the surface crosslinking agent, with
a view to improving the absorption performance and the like of the absorbent
resin particle, a crosslinking agent (b3) having at least two functional groups
capable of reacting with a water-soluble substituent of the water-soluble vinyl
monomer (al) and/or a water-soluble substituent generated by hydrolysis of
the vinyl monomer (a2) is used preferably. Among examples of the same,
polyglycidyls are preferred further, among which ethylene glycol diglycidyl
ether, and glycerin diglycidyl ether are preferred particularly. Ethylene
glycol diglycidyl ether is preferred most.

In the case where the surface crosslinking is performed, the content of

the surface crosslinking agent preferably is 0.001 wt% to 7 wt%, more

preferably 0.002 wt% to 5 wt%, and particularly preferably 0.003 wt% to 4
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20 the sane after renoving the solvent by distillation
(drying). In the case where it is pulverized, the

wei ght - average particle dlaneter of the pulverized
absorbent resin particle pre %rably is 100 mto 800
m nore preferably 200 mto 500 m and particularly
preferably 300 mto 400 m Wth the dianeter in such
a range, a further inproved 25 handling property after

Iver|2|n wder fl uidit f the abserhent,re
whtREn L otaf Aifuslsiatehb i mbRErmRRS RO QUG BT, che
ﬂt@&é’l’edrgmlrﬂﬂﬁg agent B! hh&tRe dtiRaEiR :yl ﬁﬁﬁo@@er (a3) used if
determned in the sane manner as that in the case of
nédessaryos dhiotkexwopods nnrth(s&)aseTtiee appét Bmit bét}moa:drﬂant of the

of fine particles is, the better the absor t|o
swdaeeereaplpking agengmye RYLY isneweEnmare Rﬂe ﬂv 5 Wt% and

p ﬂﬁcﬁﬂ&h‘fr;r\%ﬁe& Ef {lr\]&?t"/g) 85% £hE the t?iz{f%‘% gﬁt ?f %ﬁ%n%r a2), (b),

eSS | eSS W respec

aRll (ad)ne IRREwiLE Eife 10WH m&@omf@m&w@f ﬂié%ﬁ%ﬂe@ﬂbséﬂnkmg
fine particles having the particle dianeter of 150

agemh preféeredly is0.80Mwi ormbes preferably &s(¥ witio andeparticalarly
piteriir d0ddi e o {tgetiwége@%bq? B@isagesmpugh 4 range, a
f&%ﬂ?f ﬁf)gfﬂwg!a e{bs'i)g[?t 8%@%0@%&%%3?9@@?@@2 PHE AR Ce

cmbﬁﬁkin?gaislamxm By Qorﬂﬁfalmﬁle,e spfaz}en?dh@qmms ,solutton
same nethods as those in the case of the crosslinked

cotymimg apeefacobnkyutagentinyesithe @b@ﬁrhﬁ@rttreeima@aréiclet Pl
ix%?ﬁe? [ m%{gﬁeﬁ;'b séngﬁ‘%x%ﬂ fe{g,gn !gﬁ glt i&@pﬁﬁgt@%‘&&é sdlution, and

Eq atifg H@%é@?ﬁ@c%ﬁ@@@ shape, a. pear|

ape, aricegraln s Anon t hese shapes,
t he i Met@smbmﬁ&emmmrtls bﬁt.hae pﬁespneimreahicm peafenadbdy
the particles_in such a shape easily can be entangl ed

fywthar pontiedus a diffusingr rengteating agent O as a.cgpﬁéﬁ%ﬂné component.

BB Ehinifh R e R rhRng ebot (BF B iter hflovkd>
abbdYpRith pRESmh G (aiss@r;ﬁhﬁpm%nht Ledl a{bsﬂﬁﬁﬁbﬁ Irstelmxntb@

subjected to surface crosslinking as required. As
obtaosedi nki ng agent for carrying out the surface

crosshinkipg (surface crosslinking agent. the same. ..
diffusing and penetrating property of a liquid in the inside of each particle of
the absorbent resin particle, and as the diffusing-penetrating agent (E), a
conventionally known surface active agent or the like can be used (for
example, surface active agents described in “Suiyosei Kobunshi no Saishin
Gijutsu (Latest Technology of Water-Soluble Polymer)’ published by CMC,
May 2000 and “Kaimen Kasseizai no Oyo Gijutsu (Applications Technology of
Surface Active Agents)’ published by CMC, December 2002). In the case
where the crosslinked polymer (A) is obtained by the aqueous solution
polymerization, among the surface active agents, the following can be used:
anionic surface active agents; non-ionic surface active agents; cationic surface

active agents; and amphoteric surface active agents. Such a surface active
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crosslinking agents (b) may be used. As the surface
crosslinking agent, with 20 a view to inproving the
absorption performance and the Iike of the absorbent
resin particle, a crossli nkiﬁg agent W having at

| east two functional groups capable of reacting with
a wat er-sol ubl e substituent of the water-sol uble vinyl
nmononer (al) and/or a water-soluble substituent

| vei . _
o R34 59 LA 405 BRSO DOAE ol ol e i
copdhivakial dyl s are preferred further, anong which

et hyl ene gl ycol diglycidyl ether, and glycerin

di gl yExmylplmdfetheamonmefm‘faceohcpmetagemtamlydeEt hyl ene

glycol yC|d rjs ed nost. In the
wher eethg cgﬁgmg& 5@5 GRry aoms and Salt thereof

G %ék‘fwﬁ)ﬁ‘m égvé@&ﬁlr?%#%%%@ P2 BT BhELENR gtate

disoditulh p@gd)xpéfﬂyléﬂé ﬁpdlynwiﬁfaﬁo@btﬂégr@e Q03 Wl%ulﬂjil dhlfbduccinate,

Wt % based on a total anount of the vinyl nononers (al)
etadd/ or (a2), the internal crosslinking agent (b), and

t he ot n used i.f ess .. In
ot heralkg (Ehrs IR Bhtek Saf%a‘ﬂagel? to i cagpo i-[lﬁéoms
[sﬁgﬂfrﬁ 'T&uﬂfl rﬁ)l?%t% fég‘fiﬂf{etfrgg?cg&%t}ﬁﬁ 3@%5 pagrrtl?‘{:t e¥: 1 to
5)draafr¢lr ﬁﬁf@te4tx\1\&t%ab@$aadlrmﬂp<bllyeszeih§tlenw(lpgbtmaflz;ﬂtﬁdn) degree: 1
and/ or aZ% , andiﬁ Li kewi se, the lower [imt
toO’i ltanéylossﬂ adft p@yomethy rieapelun e sation degreeadentd) coconut

ep 0.002 wm %
ol f 2Pl grapthpnoh attidh AT RoBateME fur i b he
cont ezﬂ‘kyptortaﬂﬁylsﬁﬁgnjrlm sﬁliﬁﬂlcaac‘iéggﬁ hefring lthtB@M carbon atoms -
i nproved absorption performance i s obtained

[ssdnfraclededylbenzmid sidfompatessatinrediethylyhesfyd lsuHmamxp:hmate ete.];
P e W%@;g'e ) F S .
[Sgﬁﬁ{ggggalt a‘sgﬁa Boogf g&ﬁ%@&hé g}%cﬁxmet(r%a'fﬁ% degree: 1
tquahpﬂ?&ﬁ@ hb"&@a}gsg{(ﬂent resin parti cI e of the

present |nvent|on preferably 15 further_ contains a

di f f uisittgyacigeadt havingg Zitpedd cionatomslsadium danrate,
S SRE i Bl RLR T 0 2,0 1Tzt g penetrating
(absQrpidt0N ARl ci@R1tARSPURE ODHA ISR f228Pa88 methyl taurine,
sodium coconut o1l fatty acid sarcosine, triethanolamine coconut oil fatty acid
sarcosine, triethanolamine N-coconut oil fatty acid acyl-L glutamate, sodium
N-coconut oil fatty acid acyl-L glutamate, sodium lauroylmethyl-g-alanine,
etc.]; and
others [disodium polyoxyethylene (polymerization degree: 1 to 5)
lauroyl ethanol amide sulfosuccinate, etc.], and the like.
Furthermore, examples of the nonionic surface active agent include:
aliphatic alcohol (the number of carbon atoms: 12 to 24) alkylene
oxide (the number of carbon atoms: 2 to 5) adduct (polymerization degree: 1 to

5) [lauryl alcohol ethylene oxide adduct (polymerization degree: 3), oleyl



10

15

20

25

30

|

obt ai ned. The diffusing- penetrating agent (E) is an
additive for inproving the 20 diffusing and
penetrating property of a liguid in the inside of each
particle of the absorbent r&sin particle, and as the
di ffusi ng-penetrating agent (E), a conventionally
known surface active agent or the |ike can be used
(for exanple, surface active agents described in

al%é%%%ﬁ%@%%@éa@ﬁu%o abieen G Bt o GEhatas plechol
n@é{la/éxadaqw(@mneﬁ%ﬂeﬁ dégssgigabte)p Oyo G jutsu

pplications Technol ogy of Surface Acti ve Agent s)'
publ i wdigekonl sl e Giheenhnbeﬂﬁli)@)rbohratbﬂme Ras @, palymerization

the cross|inked poly Si IS obtgl ned by the a 3ueosls
d%?@nl tmb) btﬂhﬂﬁéattz'aacwb# ednynber pecarbopatemsc g va 24) ester

R ey b R e, R OB Py lene
g19e<§1' (@Bl &HEABER dBLrRE B) &%t@&%rﬂé Sétcqnd anphoteric

Surface active agents. Such a surface active 43 agent
may beolysekéns i(tigd yumber bﬁwa]@ncam rketokl e catiol ifhtysana (the

may be used in conbin %élon npl es of t:he anionic
n@@%ﬁaeéc o 5 toj 47k | egtRY: g q%é#neclgpaa%fﬁr%teac. d

t?&g po#@%l%%g gg%r?l{tgﬁ'i%@ﬂ? ?g?i (m{)lgc?/[i?oefstex5 s?rb1tan
pﬁ}mmtgcya (ﬁbh@fdﬂa@@bﬂtserbltaim eﬁéﬂrm@al(wmﬁlmé@@ &sorbitan

(pol yneri zati on degree 1 to 5) lauryl sulfosuccinate,
oletecadid (mankidi) ¢steheroybisan fcaedrotedl (;nows.@(kit) dasber, pte 12 to

2 SR AR5 B orair

‘%%lé%%é? :E;zg’t | onlga{ '(?ité(gﬂﬁgdk%[}‘o@g E)E?{aur % Epfg{ag%ml higher

fapb} y@welﬁélyihmr(qw@hybmt atahs: cfntcdeg)r@eer fiodposikethylene
coconut oil fatty acid nDnoet hanagl  am de_sodi um

p@lymarléatlencieprewal@mméan wye agidmano/dijlestsii ¢ aci d

pSabe PHletR onehe fte PR A0k %?l?%ﬁ%%?%%ﬁ acid (mono/di
esti}, We%l@neQb&gh)enﬂaﬁlcﬁi reéeﬁ)'wrhtﬁhcé%@@ﬁé Qcid

ester salt having 12 to 300 carbon atons [sodium

(rhanms/;ii) gshes pbbtoexyeﬂgdemﬁmﬂﬁmemenbyl@geee 3) sorbitan oleic acid
(mono/¥i rsltgratplof)yoxye y?ene inolymerlzatlon degree: 2) lauric acid
(mono/di) ester, polyoxyethylene (polymerization degree: 3) stearic acid
(mono/di) ester, polyoxyethylene (polymerization degree: 3) oleic acid
(mono/di) ester, dioleic acid methyl glucoside, etc.);

fatty acid alkanol amide [1:1 type coconut oil fatty acid diethanol
amide, 1:1 type lauric acid diethanol amide, etc.];

polyoxy alkylene (the number of carbon atoms: 2 to 8, polymerization
degree: 1 to 5) alkyl (the number of carbon atoms: 1 to 22) phenyl ether
(polyoxyethylene (polymerization degree: 2) nonyl phenyl ether etc.), polyoxy
alkylene (the number of carbon atoms: 2 to 8, polymerization degree: 1 to 5)

alkyl (the number of carbon atoms: 8 to 24) amino ether, alkyl (the number of

carbon atoms: 8 to 24) dialkyl (the number of carbon atoms: 1 to 6) amine
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to 100) |auryl ether phosphate, etc.]; fatty acid salt
having 12 to 24 carbon atons [sodiuntlaurate,
triethanolam ne laurate, etc.]; 20 acylated am no acid
salt [sodi um coconut oil fat#y acid met hyl taurine,
sodi um coconut oil fatty acid sarcosine,

tri et hanol am ne coconut oil fatty acid sarcosine,

tri et hanol am ne N-coconut oil fatty acid acyl -

l,utramat N- tt d |
o R EcorB R SRIR ey e e “CY T

and 2f Mdwed %eh@t@&@héﬁnpﬂteymt Ry l(Bi¥ho/di) ester” means
(pol ynerization degree: 1 to 5) '|auroyl ethanol am de

“.suhdroesta’’ vat'e,diester]., Hnelsaime dppies lareitdtaror e,
exanples of the nonionic surface activye agent incluyd
al i phEurdhexmasaotxampples of the cadpnicaayirceAdive: aglettleglude

5y addtet ey e b e s e e e By ghfbrice,
bé'lll&%h%rﬁéﬂ?%"lﬁﬁﬁx&ﬁhﬂﬁclﬁﬁﬁkﬂ‘ét d{s@@ztwmﬁméettylamra@ﬂﬁﬁﬁ

, ol eyl al cohol ethylene oxi de adduct
cl@]poidpnethsdamlf@mmmgd éanoly) fattyehial amind potwilethad hyl ene
OXI adduct Teri ation degree: 3), etc.];
?“%P%V % unber of carbon atons: 2 to 8,

pol y”ﬁﬁhﬁ@%bﬁr[d]e‘tﬁgf §1‘?nn(ie£h?1 2?5 %rnié@&fci{at%? bfabiNSmine

nunmber of car bon a

hiy8Rdchedhideé eeylahiaeladtaed, wiet hadtthenikiegr ee:  3)
nonost ear ate, pol yeth | ene gl ycol (polynerization

degr eGurtersioreceramplesaf the anpplhgbeaicentfcerrstiveragent
{\:{al ences: 2 to 10) alcohol fatty acid (the nunber
Grbon atoms: 8 to 24) ester [glycerine

rmnos 1
e %@giéf}a% %BM&?@&% Y&ah cABQsL 88ERL g:océrﬁittt&ﬂ Bltty acid

ester, sorbitan
aagddpiopyh dluﬂlebhﬂsatrmnoaembaéldrbéthﬁaar lauad |(hm(enh)yicﬂrdu)oacetlc
ester, sorbitan _oleic acid innno/dl) ester,, sorbhitan

ae@cteﬁtatn%ﬂ aldrb Rspanbpxe seatnyl & aypiroysthplapaidege e
S T N e
cﬁfbokgl}né%h‘jpb@ﬂalﬂé E?Gfoxyb@éﬁy’l eisin(fhpherde! eff];

carbon atons: ester [polyoxyethylene 15

( pol yammzamdatypﬂaeegnphotei‘)c sofhia activeaggens [sedigim f-lauryl
agrggggéodﬂl%ngtset etc.] and the like.

Among the foregoing diffusing-penetrating agents (E), the anionic
surface active agents and the non-ionic surface active agents are preferred
with a view to improving the leakage resistance and the like of an absorbent
article. Among these, alkyl (ether) sulfuric ester salt, alkyl (or alkyl phenyl)
sulfonic acid salt, alkyl (ether) phosphoric ester salt, fatty acid salt, and
polyvalent alcohol fatty acid ester are preferred further. Among these,
sodium lauryl sulfate, sodium lauryl phosphate, sodium dodecylbenzene
sulfonate, sodium diethyl hexyl sulfosuccinate, sodium lauryl phosphate,
sodium laurate, sorbitan lauric acid (mono/di) ester, sorbitan palmitic acid

(mono/di) ester, sorbitan stearic acid (mono/di) ester, sorbitan oleic acid

(mono/di) ester, sorbitan coconut oil (mono/di) ester, and sorbitan lauric acid
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pol yoxyet hyl ene (pol yneri zati on degree: 2) sorbitan
palmtic acid (nono/di) ester, polyoxyethyl ene

(pol yneri zation degree: 3) sorbitan stearic acid
(rmono/ di) ester, polyoxyeth ne (polymnerization
degree: 3) sorbitan oleic acid (nono/di) ester,

pol yoxyet hyl ene (pol yneri zation degree: 2) lauric acid
20 (rmono/di) ester, polyoxyethylene (polymnerization

Y e SRS s SR, 8 B, i g
d(fd@??}'yeﬁbén@ StBbnatdl 9haisedath Histy Hex§l sO0sEEEIna€t Grd ;

acid al kanol amide [1:1 type coconut oil fatty
pmﬁém&edhmﬂsmanol am de, 1:1 type Iaur| c aci d di et hanol

oot o b 2oL S i BB pstper 4
s%lbﬁ%ﬁneﬁ ﬁh%“éﬁlﬁ atﬁ&{ ?85711%1%&10 oxt ﬂlezggve%]eeﬂ%ase

yoxye ene nerizatron degree
sdgg)@»ihlomﬁﬂyﬂne@iza%neitcls)notmbfe@aMe t®lugel 8oehé t he
nber of carbon atons: 2 to 8, polymerlzatlon degr ee:
dﬁmmgspenMrkyhg(ageet KENbe saﬁnenwﬂfatre acttmmag@ttecs tgw)surface
am no etQ alk .the nunber bonlgt
agtyepagendi ey s IPRRDRISIN S BECR H§8 1’&1t ‘?‘6361?”

p‘flgh{ﬁ%ﬁ%%m%‘dﬁﬁyﬁ?’gfiéépﬂ%ﬁ% oﬁﬁpcﬁﬁfn%? zaﬁtoﬁ 1 R8s

bécausé iPRVodEIdegsd ehat thnase of the smnesatfacé a@tﬁve agent as the
di ester". The sane_applies hereinafter.
dlﬁymmggpﬁnet@atmgaaﬁﬁméé%harm imnroves thediffusien apdipgaetration

L.
P’E Crtieh g aniiid imtEh R Anar e ARERDPI R pafRlBmo b s
1l gﬁ'a%me!'sg&%mﬁcu% rag&;tw bRABRROR s\®Th & é&?ve Shdm

suf uric aci fatty acid am no propyl et y‘I’
didfferehhfroantinswfacetetive agat wddne thel dmjlifedation

am noet hyl stearate am de | act at e, dllﬁur yl. ani ne
pﬂquxtzmtm rethegreyersad-phasesyspeasion polymexizating is M@éd
p%legr ; h?}r, %g][rde Ialé)%( %"&ae;?bl%{ ah g?noqﬂg Q{i}fgf:é gcﬁ% Bg &?fe'r(\:(ﬁt

Ine’type a errcsur
froaf el sd1heCOAUtthe 'a'nlélﬁbts)ar%b@cm@ma@@ﬁt diffdredt iRiMYhe same,
am noacetic acid betaine, lauryl dinmethyl am noacetic
any one of those mentioned regardmg the aqueous solution polymerization is

used preferably.

Among the examples of the diffusing-penetrating agents (E), an agent
having a HLB value with a greater difference from a HLB value of the
hydrophobic substance (C) is preferred. The difference between the HLB
values of the substance (C) and the agent (E) preferably is 1 to 10, more
preferably 2 to 8, and particularly preferably 3 to 7. With the difference in
such a range, a further improved leakage resistance of an absorbent article
can be obtained.

The HLB value of the diffusing-penetrating agent (E) preferably is 5
to 12, more preferably 6 to 11, particularly preferably 7 to 10, and most
preferably 8 to 9. With the HLB value in such a range, a further improved

leakage resistance of an absorbent article can be obtained.
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15 acid betaine, 2-alkyl N carboxy

nmet hyl - N- hydr oxyet hyl i m dazolinium betaine, |auryl
hydr oxysul fo betai ne, |auroyl_am deethyl hydroxyethyl
car boxymet hyl bet ai ne hydroxybropyl sodi um
phosphorate, etc.]; amno acid type anphoteric surface
active agent [sodium (3-lauryl am nopropionate, etc.]
and the like. 20 Anong the foregoing d|ffu3|ng-

| the for
P ont i e R RER i e bhe BedtiRip g desRE R B dofFained.
tHY GRREALHE tHY diffiintd-BUh QR DUTY PRERMIAEL0.001 with to 3

resi stance and the 11 ke of an absorbent article.
wAVD ﬁg)rtefmﬁﬁarabl)k(y DO(ieﬂzﬂ%e t9 1sw% Lparttlcal?atréy pseﬂet'ablal k9T wt% to

or al ky henl% sul fonic acid salt, alky r)
0 ‘@%%h@’fld anestirzeiexably 0.4 vt t%@&jW% haseérﬂyl tége Welght of the

t,.al I
BB T L SR R e BR 55§ MR 5,
ithBrived 18HRS ﬁss@staﬁ@@l bﬂﬂh ABd61%Enp %@ﬁ@l‘é@:arﬁb’é bpiahed.
sodi um di ethyl hexyl sul fosuccinate, sodium| auryl

p hosphatlee cassoghera tlmméﬁmng;pemm‘ahngalglent (Brisdcontained,
nono/ dj sorbitan pa mtlca (nmono

tle%@@nt rpa”ref blyisresentdng )eaelgtp@.r 1Cgo?f)&htean
o168 LA B L B o

(RG) 6F t1as maredbhp(ed particularly. Anong these, sodium
dodecimbenzene sul fonate, and sodi um di et hyl hexyl

sEI fo @h«a nmeeofatshfh aqmeeﬂﬁ isekedionpgalymierization meblaod dhedlmmg
t

of GRsip e QB n ROeBRELITS CEAILOR) BoDGARITRELdN B
abSinEAY FEAR RRARR st REARL AR P@*‘%“?Wg’.‘ 428 40 forlegolify timing

nagehd eithpr dtth;gstﬂnrm)cﬂymématmﬁtpw@sa,gﬁmmedmtbt}eafter the
surface _active agent (enmulsifyin di spersing %
rolyaeerizatige PEIRERS | FUriRg ﬂamprq;@ssy AUS BN Eka hydrogel

rever hase ens
e e B G AU R ORI
it E@ﬁﬁgﬁﬁhhg ehadeMag@Sebii@andd Efrfd‘ﬁié"gk@ en Shraebtsbﬂﬂent article,
agent (E) hardly inproves the diffusion and
tihe tliemimgtpueferabbomammedlamélyaaftelqllmeq)qumehEatmsl phecexs or
t he absorbent resin particle. [

In this B case, an
dyringrife REgresd GRehPE ga@ﬁkngara%v‘fras%ﬁp ragye preferably
1ﬂ%é&{§teq§ GRer the polymerization process.

In the case of the reversed-phase suspension polymerization method
or the emulsion polymerization method, the timing of causing the
diffusing-penetrating agent (E) to be contained in the absorbent resin particle
may be either immediately after the polymerization process, during a
dehydration process (during a process of dehydrating the same until moisture
becomes approximately 10 wt%), immediately after the dehydration process,
during a process of removing by distillation an organic solvent used for
polymerization, during a process of drying the hydrogel, or the like. Among
these, with a view to improving the leakage resistance of an absorbent article

and the stability during polymerization, the timing preferably is immediately
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different fromthe surface active agent used in the
emul sification 15 polynerization or the reversed-phase
suspensi on polynerization is used preferably, and
nore preferably, an anionic‘@%rface active agent
different fromthe sanme. As the anionic surface
active agent different fromthe sane, any one of
those nentioned regardi ng the aqueous sol ution

l ot .

SABL PSS PRI B, RS AR doniatiiialle,

m@x&@ﬂiatehaé{ﬂtélgt}ib cﬂ'&lﬁrdtahldﬁ p&fo&ébsaoﬁ deair thd ;ﬁxfoeé@erm
froma HLB val ue of the hydrophobic substance (C) is

regmexieg hydlistiletidh faneorganic mdvmiensem@rm%’maizaél@noand

fufgh Sub taa%&épé\r%%f 9@2§7h teg%ﬁ %\épf Sé%%%? slssor1 durmg
t}f&’&é}éﬂﬁgh n} h@esg Wth the difference in 25 such a
t

er inproved | eakage resistance of an

abs 0f}§1§ Aatmathddcfoe cagsinglib ealiffasiigdpedéteatinB ageht€Ebio be
the di ffusing-penetrating agent (E) preferably is 5
cqndaired imothe agzserberd:meylrspwldq andeg devige alrspsi for this purpose,

f b O ef b
%%arﬁé%l%pé@q%n Qe USedBR rooBhE L Efatedinl KoL b
88K ap J\ﬁﬁhst%%%gss‘?lfnk%ﬁ ISP EAY, (ﬁ“rtth'eqn?e €8 Heused.

o tal ne I'n the case where thé diffusing-
penet Iabidey tagrake (o dﬁﬁmmmneam,tmgmgmmﬁﬁ nresdnttdrea

di ffusing- penetrating agent er abl 001
syifasq of the ch ?elr %\maﬁeolagéﬁ v@t%eﬁﬁ é &?nﬁt causing

arti e 9
P BB GThE L ot b B8 e v
céﬁ}?ecaoﬁr(ml{bﬁﬂe@hp@émm& éﬁbstémééw((t)w 8r €REhedterial (D)
such a range, a further inproved eakage resi st ance
tlofrean czbibedikentambeiuskd. can be obtained. In the case
wher e |ffu5|ng penetratln aen

cont ana@ah usiRg RegEhtatiRg agee amﬁyﬁaesus&fiégeehﬁt%tﬁ of hging
dj(sg\éfvg.ﬁ a fd/%ﬁu&@f{iéd ﬁL@/a%r Lh&or 9&13*:1'1«?5&%%' YA®the volatile

nor e erably on a su ace
s6loBREche @ﬁmel&he( BAhatroftthe casé of hadlrdgbobid sutidtencaé® can be

of the aqueous sol ution polynerization nethod, the
usedsiangl ther predersblgyrangesdind amiongt tpdaatsediaragdapnaeal, too.

(B) t )} £Ffu(s:1%rﬁta s%?gméﬁ‘ amhount of the absorbent resin particle of the
present invention preferably is 40 ml to 70 ml, more preferably 45 ml to 65 ml,
and particularly preferably 50 ml to 60 ml. With the absorption amount in
such a range, when the absorbent resin particle of the present invention is
employed in an absorbent article, a further improved leakage resistance 1s
exhibited by the absorbent article.

The diffusion absorption amount (ml) of the absorbent resin particle
is a value determined by the following measuring method.

Measuring method:

In a filtering cylindrical container (2) composed of a cylinder standing

vertically (internal diameter: 60 mm, length: 50 mm) and a wire mesh (1)

(mesh opening: 150 pm) at the bottom of the cylinder, 1.25 g of a sample (3) is
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absorbent resin particle is not limted particularly;
and the foregoing timng may be either during the

pol ynmeri zation process, imediately after the 15

pol ymeri zati on process, duri the process of crushing
(mncing) a hydrogel, during the process of drying
the hydrogel, or the like. Anbng these, with a view
to |nprOV|ng t he | eakage resistance and the |ike of an

plpﬁq{g %?%ﬁ @xr Sﬁ%é&etlhgeshg &'inf&ﬂgtlrﬁ%ﬁﬁgsrsa&l hd ﬁlesh (1. A

neri zat i on proces

ch%‘%'lrfggtdﬂéeetﬁhﬁﬁ@é ik () r(élﬁiﬁl@@r( 59 Ml ﬂimﬁn@é’ﬁ ElQﬂﬁ{ ,weight:
nore preferably 20 i nmediately after the

ZQgOItynﬁnchatckmrgmg)tndss(@ (mtehealodismesér: thuem, length: 50 mm) is

R A L W DA g o
th%%;é% 1[1]1%%{13 ftfok?' %ﬂé@ gu}%(? E{J&I ﬂfﬁ{)hgﬂ tfid Qﬂ%k =) bB@té)lﬂ? face of the

al ne Sor resin-particle

d1§kli§‘ pladedmRilal ﬁrﬁph&f (32in bhe apaky sach thdt Wi hib”t&ﬂﬁface of the
during a 25 dehydration process (during a process of

didk K§biand theg setmple &Reanerini dontastsvitheeachatbeps Further, a

ringlpapat Dt (odesternal Mg prd abies G Eat inigrpgt hole:
1@'&@&%” HOTERD { 8 ﬁé&&oﬁ%&%@% f oﬁﬂ'&ﬁ@"dlsk (8), and

at 1 on; a proc ryrng

pllﬂy’éibl@giﬂal s8hiné IQESqG)KQ poﬁ[’f@dl gontiheseslydhtdthe chapginotube (4)
I mproving the Ieakag ES|stance of an_absor bent

ataa rate of Bhmdfmin.heA T) fromythe stgriel thespqurang ghthe

}tbxgqelglfglg}nqlai gﬂor eftﬁ @beegtgrfc’ 8t” %‘g? § gt%%f? §1gtoglcal ry’?ﬁlhne out of
g@ﬁﬁ) il dﬁ@ﬂh%&d Bén@fﬂlrﬁ’!d1Ti'ﬂ1%1&?QWéHrﬁhbﬁ%rﬁ&ﬂ@ﬁ%&alculated

urin process for renoving by distillation an
bp f(gammlfa (Slbll Vhrﬁhounﬂ;é tefmmteg ohyter theatdserwhenedphyfsivlogienl saline
preferably, diately after t pol yneri zati.o
rqacbeégshn%maaw@g a I?PSP‘H@n le%ﬁn pPpeE&Rd o ohdhg charging

e (4 Befite 198KREL %hgtr& 49 (10 PERELEA % RIEMpcd when

t138GcAndeHhast ms&%f&gd tHtstheuhpeSEremdiitds sﬂmaamma
and device used for mxing the connection (RC) or the

material (D) with the crosslinked polynmer (A), or the
Diffi§ioncan be used. 10 In order to make the diffusing-
Abamgnnntlnglég@mWn4ﬁ3XHY t on(R surface of the
agoumédmlbn (RC) or the material (D), a nethod of first
causi ng

The following describes the measurement of the diffusion absorption
amount in detail. FIGS. 1 and 2 schematically illustrate a device used for
the measurement of the diffusion absorption amount, which are a front
cross-sectional view and a perspective transparent view of the device,
respectively.

The device used for measuring the diffusion absorption amount is
composed of the filtering cylindrical container (2), the charging tube-equipped
disk (5), and the ring-shaped weight (6) (see FIGS. 1 and 2). Further, a

syringe, a beaker, a metering pump, or the like for pouring physiological
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the agent (E) to be contained in the polymer (A) and
subsequently m xing the connection (RC) for the

hydr ophobi ¢ substance (C)} of the material (D)
therein, or the like, can b€ Qsed. 15 The diff usi ng-
penetrating agent (E) may be used in a state of being
di ssol ved and/or enulsified in water and/or a volatile
soI vent As the volatile solvent, the same one as

gﬂ%ﬁﬁaﬁa‘%e § nB e{%‘s&ﬂh %ﬁﬁ“fr&xﬂéﬂ%ﬁﬁﬁﬁp& cg%c&eaé:y,

USE e pre era rénges an e use

mat@mglpmnp:ﬁ pref@abléd di ffusion absorption anmpunt of
t he absorbent resin particle of the 20 present
i nverd$ dmgasthe edindarsonmasing ﬁlaﬁltﬁrmgmyﬂl@drlcal container

s anciegirad dfprplerc) e 4 a8 Bpoion amaiol

fo!tr i %‘ﬂﬁg sBmcBBEE, is WA T rhited @% Etli’l%?fy, B§§brt}1;§’ﬁ§ dr% 1? nMterial

resent fnvention Is oye I'n an apnsor

(forr exahple, @oiwmmﬂecrhlomie Ovagcdrbakats pobgirapalene, os
exhi bite y the absorbent_ article. 25 The diffusian

ralpedrpendris a’ﬁéﬁ?ﬁfedﬁ’ﬁ 3s B al o thedasiderte heeahsarynd:t ithe

db I
btleR it Exliien D RS Eratwii el b RRe IBASHE A ppening of
1§(§)ﬂhﬁ'tﬁ%ué}?—%h‘i&ffﬁﬁ ﬁGlo%flceﬂ s@lihk %@@Eesﬁs@mﬂi@ﬁimgle (3) cannot.

vertically (internal dianeter: | engt h
Ttashdbudd e mtasdaslimt(th)e 186slf nresttnomdnem ﬂmg]IS]Z&BOﬂ)—laZOQGne

bot t l'i.nd f I is 49

ol acelhe dishigempprng aip e e ipnacon o thecihregi e
%£‘S dix I@te(rl%fg’igamrﬁ h%h%ﬁﬁﬂeés“&ezi G QIE’SQ ﬁé&hﬁ&f’?g &

ness

(mtlla@l'ihg’iﬂ@é?%n%ﬂtgaﬂthb%héﬂ%l gl tibe f(@)?' alﬁjd @Hﬁ‘b?ﬁbly‘is Made of a -
| ength attac vertlcall Wth respect to

transp@refraceatﬁ‘rlalrs@ ati tolallaw thernmde tls&mhf ® beh abseawed At the

oot L 6 A dhe gherind Hbe LU b el Wafagher of 4
nfarﬂn 3%tdhr%ws}§rtrrpl%l%gg? rg'nﬁ?‘fs $186e POL LA fya&ﬁhqfesf)%ﬁ to‘%hé l%of) Fice of

are 1n contact "'wt eac

tl‘.FGJdiiskeand dhe nmﬂ’egnsh@mﬂxbfmg:hhrglﬁg t(ublet(e) gl@és t]hraﬂ’gh e¢he disk
i ameter of internal hole ght_ 150

tOgt)hq @%‘I’I&cfééle ehthendiskopp %%dolafsmlﬁ@cal gaélreespouwnm the
PEhPLAN 08l RRLHIEIHATR chIOHERT: CRTBIAEYS! HrbMWrging
tube-equipped disk (5) is inserted in the filtering cylindrical container (2) so
that the sample (3) is retained between the bottom face of the disk and an
upper face of the mesh (1).

The ring-shaped weight (6) has an external diameter of 50 mm, an
internal hole diameter of 16 mm, and a weight of 150 g, and is configured so
that the charging tube (4) of the charging tube-equipped disk (5) goes through
the internal hole of the ring shape (doughnut shape) and a load is imposed on
the top face of the disk. The ring-shaped weight (6) preferably is made of a
metal material (steel, copper, stainless steel, lead, etc.), from a viewpoint of
space.

As a syringe and a beaker, conventional instruments normally used in
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at arate of 10 mM/mn. Atime (T) fromthe start of
the pouring of the physiological saline till the
start of |eakage of the physjological saline out of
the nmesh (1) is determ ned, nd the diffusion
absorption anmount is calculated by fornula (1). It
shoul d be noted that in the case where physi ol ogi ca
saline 15 reaches a line marked at a position 5 mm

bel.ow an upper, end Pf .the chargin €
g SRaEREpt T founCl AP pRe Heud e pbitto, AR Bump, o
tuHeQRRAH, ¥ eectddipuRBCoV the BRE chh beusedicor ded that the
neasurenent s inpracticable. Diffusion 20 Absorption
= 10 Tht hdashrement id egrried oytlin therfollowifgriyarfer. First, the
f ol T ov : : .
oD Sy OATICarGHEIAT GLISRSL B BRAE 195 Afithl girection i directed

. schemat ical | v. (1 . . [ .

i SERA e G R ePERL B8 1285 e e (e

pBed 8nfthetheslF (1055 s5a6HARM unifeymahiclendae(Redbuvien). On
transparent view of the device, respectivel The

tlnhesdmpla@é,dhfemhawg%@mmgemhppdﬂ flisksi5 As Hlﬁsl@éﬁpitbﬁt the
anmount i C f the filteri L i\ndrj cal
i o PE 119 dlskiia 18 REREICH Vit Bae BRRIP Y- Soirdrekthe

_ e . g
wong Lm0 AR o B) ol MR torn

t he | 8kBsd@ienBBiphiidoldaysil ehtige dabobfednl thectiirging tube (4)

uniformrate is necessary, and fromthe viewpoint of i
ahe cateefy10 ml/min eqritinu i Heys, she phiysiologieal| ssdigegepured in

h % . he i1 ) : : _
thehenied iite 4T FRERLA B HEE o iestiecitbr tho e afpospberic
pr&RAthaRA RO pgggs@e Wtaﬁfoﬁllﬁ\hn%gfi%em ROtHNRIbRA M, tRE Case

Is not Timted particularly, but a transparent
wihigte airabter{rfcopumpaond syripge yyviisad, avhéxteiaa, diameter of an
_pol ycar bonat e, pol ypropyl ene, or ol yethy| ene) is .
injeetien nezprle shereof Hhe ehaxgis twias (48 Rrblasablpemprgrimately 3

T T

a? Mé&%ﬂ%?ﬁ&si&ﬁigﬁd&@sﬁﬁﬁé.es but the sanple (3) cannot.

It should be noted that the nmesh is according to |
JI'S z8hetime £ODfrom the start of the pouring of physiological saline till

the start of leakage of the same out of the mesh (1) is determined, and a
diffusion absorption amount is calculated from the formula (1). It should be
noted that in the case where physiological saline remains in the charging
tube (4) and reaches a line marked at a position 5 mm below an upper end of
the charging tube (4) before leaking out of the mesh (1), the measurement is
stopped when this occurs, and it is recorded that the measurement of the
diffusion absorption amount is impracticable.

The temperature of physiological saline used and ambient

atmosphere for the measurement is set to 25+2°C.

Diffusion
absorption =10 (mlV/min) x T (min) ... (1)
amount (ml
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The di sk conposing the disk (5) equipped with the
charging tube (4) has a dianeter of 59 nm a

t hi ckness of 4 nm and a meig t of 29 g (including

the wei ght of the charging ttibe (4)), and preferably

is made of a transparent nmaterial so as to allow the

i nside thereof to be observed. At the 15 central part

of the disk, the charging tube (4) with an interna

di aneter of 4 mmand a length of 50 mMmis pl aced
vertically with respect to the top face of the disk,

and t Theidbseralt neeit paftidlbef thapeisegt inleaitioh) pretasbly
through the disk to the bottomface of the disk, so
exlmmtsmry gbsimpgiopaimed ﬁemp'omm@tes of 8.5 man te B4y gilngmore

(4) poured .info. the sa e, u
orsieratin b b § e bishormiapeeerayia ! Aedora
t {

s ety DN 2 o ek Bt i o 1.
nflhsk and an upper face of the nmesh (1). The

rlng shaped wei ght (6) has an external  di aneter of 50

al hej ahserbent yesirepantigie ot the presgntinventionapipie
d 25 that the ch
S?ﬂﬁé %&?hgﬁa?ﬁgf%%ipgfﬁﬂre O&hU|ppeg dISE ?S?rgggg

through the internal hole of the ring shape (doughnut
shape) and a load is inposed on the top face of the
di sk. SUI@(X)im@E)shaped we(2jht (6) preferably is nmade of
a net mat er i st eel , .copper, stainless steel,

| ead, (gt% ?00r7r2¥9 gz?/l ewﬁ@l nt of space. 30 As a
syringe and a beaker, conventional instruments
normal Iy used in 51 cheni cal experinments can be used,

and agha WEfe@Frefeh thittBmourd €X) (ggg)"fbfelas totdtbﬁnﬂum of }fater
i nj ector urr[g),§ or the |ike can be used

ret@aned byrdhe absodentiresinopartiche that Ha lbem lrmgmﬁmdem
fil I I t
shysBlpeitAline (F oag eRh b s ghed S Tn Pddhedotieving ethod.

verti cal dlrectlon (graV|ty direction), and 1.25 g of

the sanple (3) is placed on the nesh (1) so as to have
<Methioldornidasakitgsthe( wasdrrichetition hmoant (K)re sanpl e

(3), the charging tube-equipped disk (5 is placed so

t hat tHO gebatsemplade ot in Resagk dike %t%\bagdﬁﬂ%f)f fi20Q - mesh

U PETE o Thile Pt ag'Fhin Wi epFARE e tfiiefechth 1000 o

of physiological saline (salt concentration: 0.9 wt%) for one hour without

stirring. Thereafter, it is hung for 15 minutes for drain, Then, the sample
together with the sack is put in a centrifuge for centrifugal drying with 150 G
for 90 seconds so that extra physiological saline is removed. Then, a weight
(h1) including the weight of the sack is measured, and a water-retension
amount (X) is calculated from the formula shown below. It should be noted
that the temperature of physiological saline used and ambient atmosphere for

the measurement is set to 25+2°C.

X) = {(h1)-(h2)-1.00}/1.00
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10 Subsequently, physiological saline is poured in the
charging tube (4) at arate of 10 mM/mn

conti nuously. Here, the phygiological saline poured in
the charging tube (4) shoul E%e free frompressure

ot her than the atnospheric pressure and the pressure
of a colum of itself in the tube. In the case where a
netering punp or a syringe is used, an externa

0 et LGRS0, Oy ROy o ol

whagSisSfedfigledia thetshiMigmahess us&legéribéab®éeer i Ng punp
or the like is applied to the physiological saline.

The tThe watpr-tetentionanseunt (ofprefeyapbusatisfiestformula (8) in
hysi.ql ogi.c saline t.il the start | aak f th
o BrPR ), S ebbinbhe S (3G M
Pt R SREPR LD (CORUR AP D e (1),
Ifwhehe fintilaliogatielied; aln disorbem agide thdteextibitgianfyrther
tube (4) and reaches a line marked at a position 5 nm

impraygdaabsoppiien pefonanesundprpagy sendifion qud hpedlyreauses
| eaki ng_oui of, the.mesh (1), the nmeasurenent is
l%??@gﬁ@%p&ﬁéwegﬁﬁggl curs, and it is recorded that the
nmeasurenent of the 25 diffusion absorption anmount is
i mpracticable. The tenperature of physiol ogical saline
used add Xrgigmt .at(Bbsphere for the measurenent is

set to 252C. Diffusion 30 absorption = 10 (m/min) x
T (ni#3 S.&S:S(Gﬂ amﬁgﬂt (m) 52 The absorbent resin

parti g%%p@lf)ogtnﬁ pr.gs(gbt invention preferably exhibits

an absor) i me( (unit: mnute) of 0.5 mn to

3.5 ngp< X0 prefgnably 0.6 mn to 3 mn, further
nore preferably 0.7 mn to 2.5 mn, 5 particularly

preferably 0.8 min to 2 mn, and nost preferably 0.9

mnto 1.8 .mn. The absorhent resin particle of th .

o1 6 cRbE iRt PP EReBReR SRUnt D s e S B i atie Hage (BHimin)
uBey fo@diﬁé] i aeb .oyt pﬂ'}osiological saline permeating an absorbent

resin particle that has been immersed in physiological saline for one hour,

and is measured by the following method.

<Method for measuring liquid permeation rate (Y)>

0.32g of a sample to be measured is immersed in 50 ml of
physiological saline for one hour so as to prepare a hydrogel particle.

On the other hand, a filter (mesh opening® 10 pm to 15
pm)-enclosed-type chromatograph tube (diameter (internal diameter): 25.4
mm, and length: 35 cm) equipped with a cock (internal diameter: 5 mm,
length: 10 cm) and a capacity scale is fixed vertically (in gravity direction)
with the cock being closed and the cock side facing downward.

Then, the above-mentioned hydrogel particle together with a
physiological saline are transferred to the chromatograph tube; a pressure

shaft (weight: 15.5 g, and length: 31.5 cm) equipped with a round mesh
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30<-(X)570... (2) Wk- -0.0071(Y)+2.7... (3) The

wat er-retention anmount (X) (g/g) refers to an anount
of water retained by the abg rbent resin particle
that has been immersed in 15 %hysiological saline for
one hour, and it is neasured by the follow ng nethod.
<Met hod for neasuring the water-retention anount (X)>
1.00 g of a sanple is put in a sack like a teabag nmade

5 oy | t i t '
ST v 190 o A AL 000 DR oy
atPbYS bodradl dfaheShlafftie glaséd it aegnin ahicithOnfestide {04

one hour without stirring. Thereafter, it is hung for

t

hydrogehpaxicle sides padfurthesmore Wewgiﬁhil(al-l 5 plge mheced fheneon,

gt hE Bxiragel ROR mysutenob st ps Todkfe sraprhfSF spb gttt
sall ngpb oc{lﬁ&e@%’xgégﬁ?wﬂ}%rt%f‘éﬁé Gﬂfor?aéglig&%#g%ld@w&péﬁbﬁ, the

wei ght o IS ‘nmeasured, a r-retension

péBodobtinie (DY) secormbifeathaviken arlaquit arfareitbidesthevnbe
_below. It should be noted that the tenperature of
inshcates Rogheking L4 160nal tidkl 1ndieatern ararkangos ARankisfrppasured
th asurenent I.s se 2052C. = .
apq fhd ) et han 36tesl silinm)  hiiatad bom the fflpwine
fRndlhe setould be el ehatf t&APERItaLHf PRySBTHRI@ saik Hed
is nmeasured in the same nanner as described above. The
andteatbient etrhosphasdonthd Xeagnedmenabisysetabi2bies.

formula (8) in place of fornula (2), nore preferably
satisfies formula (9), particularly 5 preferably

sati s{@e:?%{l;errnqy;(%o(/]@)l_ ?d nost preferably satisfies
S

fornu such a“fornmula is satisfied, an
absorbent article that exhibits a further inproved

absor ption performance under any condition and hardly
cause&m)lis akeeyod of t@mmcsdat@hgw te samelpeBatipn agxlescribed

above Z'&lst)he c?él?éé Wl‘\l/gl‘e n6oosairhple( '093 be gn%as&%%c? 15s51n tHe(thq)omatograph
tube. That is to say, it means the period of time (T2; second) necessary for a
liquid amount inside the tube to decrease from 60 ml to 40 ml in the case
where 50 ml of physiological saline is placed in a filter-enclosed-type
chromatograph tube equipped with a cock and a capacity scale.

An absorption time (Z) is an absorption time (min) necessary for a
sample to swell to 70 vol% with respect to the saturated swelling degree by

absorbing physiological saline, and it is measured by the following method.

<Method for measuring the absorption time (Z)>

1.0 g of a sample is put in a 100 ml measuring cylinder, and 100 ml of
physiological saline is charged further at once. A volume of the swelling
sample is read every one minute (a marking of the measuring cylinder
corresponding to the top end of the swelling sample is read as indicating the
volume of the sample), and the measurement is carried out continuously until

a change in the measured value that has occurred during 5 minutes becomes
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305(X)550 ...-(11) 15 The liquid perneation rate (Y)
is aliquid perneation rate (m/mn) under |oading of
21. 4 Pa of physi ol ogi cal sal% e perneating an
absorbent resin particle th has been i Mmersed in
physi ol ogi cal saline for one hour, and is neasured by
the followi ng nethod. 20 <Method for neasuring |iquid
perneation rate (Y)> 0.32g of a sanple to be neasured
s ' j Al ine,1far.an
< 51 TRAE Tl Rl o B S BBl L nerchy

itotvslaimddnchereading d (heshmpbeassighed A statemfaturated
rrI1 encl osed-type chromatograph tube (dianeter
swel pér&\f’éﬂl altenidiepsriodsf fimes dryolyme Nmeggrrrhss Rlpjted in

e
vo\Iﬁos e(gec a%ﬂe&hﬁ‘é's%’elﬂhgech‘\Q)Mme%éﬁ‘sdxléa WREK ttll?@ tR&nge in

the cock side Tacing dowward. Then,
thahavesumid vadne durisly 5geinytas becdreed HQéddtaratsidt siweihng degree)
physi ol ogical saline are transferred to the

isaseumedderba 00 percend byrealymedvole), amdra timpeeqyrespopsling to

" R P i oy PSRt BRI i QU8 heBlimed o

bﬁﬁg%sgrﬁqqpim&e(z;endl cularly at one of ends of the
shaft is placed in a way in which the nesh side is a

hydr oljeihopid be mloee& thizt teanmperatvtdef phystolagical ghling ased and
i s place re and the hydroge
axa]q}ﬁg}t&tégqse ST meaPTReR E SERRRZP A 285 i nut .

>, OO0 I PO 100l LT ETRRRS T e

pffbfél*afﬂﬂ'y torambi f2908) iNsatiisfidd) patrtibelarlynpiefeatAdy forimilsl (19) is
of 60 m till it indicates a marking of 40 nl is

satiafiad; and mnelt plreéelratdm f@rrpe}an@é@ ipsatisfied. ( By satisfying such a

fosnif: SH DrarDeh anbieih e exPbifida thrhar dioraba A Bgn

péﬁoﬁﬁgn?é"?hﬁgf aﬁ%@?ﬁ&ﬁﬁ{(ﬁ%%@}is Elﬁ_}%t%ﬁ%ﬂ i | gogﬁlgggﬁgg can

beobréduredaabrabadibd by the sanme operation as descri bed
15 above in the case where no sanple to be neasured is
in the chromat ograph

(Z) <-0.0071 (Y) + 2.8 (12)
(Z) <-0.0071 (V) + 2.5 (13)
(Z) < -0.0071 (Y) + 2.3 (14)
(Z) < -0.0071 (Y) + 2.0 (15)

Further, in formula (3), preferably formula (16) is satisfied, more
preferably formula (17) is satisfied, particularly preferably formula (18) is
satisfied, and most preferably formula (19) is satisfied. By satisfying such a |
formula, an absorbent article that exhibits a further improved absorption
performance under any condition and is substantially free from leakage can

be produced more easily.
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tube. That is to say, it nmeans the period of tinme (T2,
second) necessary for a |I|iquid anount inside the tube
to decrease from60 m to 4 in the case where 50
m of physiological saline is placed in a
filter-encl osed-type chronmatograph tube equi pped with
a cock and a capacity scale. 20 An absorption tinme (2)
is an absorption time (mn) necessary for a sanple to
swel 11 &qyYQ ap! % whgh respect to the saturated
swel 1 ng degree by absorbing physiol ogical saline,
and i5 <i(¥)eeBsured1By the followi ng nethod. <Method
for neas r'n%sthe bsorption time (Z2)> 25 1.0 g of a
saanH)ﬁngétq n a380 n rmeasuring cylinder, and 100
m  of Lo} pgi C aline is charged further at
once.l%ggﬁfﬁ (Pof ?h%fsmelling sanple is read every
one mnute (a marking of the nmeasuring cylinder
corresponding to the top end of the swelling sanple is
r ead 'Hee weder edntegt ixnéhe absanenviedihepasticld af)thegneseérte
. measurenent |s carried out continuqusly until 30 a .
INYRRHGB ARt B hEas it ko, b wE A e ﬁ&mtav@emté&%mrkﬁglhty,
-, Nyt (thg. s I radual | 1
tegliflloitefuPE FRTEREE, e T O P RaE by i Rp gbsorbent

aMfilelmEMoge ip'i‘@ife@é‘lfjli[y,nﬂ)e @ehR SMP © PG KHIEANA Sdrdicalarly
of saturated swelling after a certain period of

prefensiply A with to8-wite Yfitipithe sopient ieduch a nemgehanbsorbent
traverse axi s sh the tinme,and t |.ongi t udi pal, axi s

TS RETRTIE 15 PURT B GO RE SR AT EEN Y IBREIGH e aAuriher

iny d«'z@ﬁxﬂ&@;%%ﬁﬂgrséll‘gtgmé HEe%E‘?gE@aith. the measured val ue

ring 5 m nut COMes aturated swel ling degree)

i s askRwhptild be hptddthater atitcohyevtols ke it ¥ notasolels in the
time corresponding to_ 70 vol % w th respect to the
diyang gspersssbiisadiustoddn| theguatapedinking proceasdthe  be
ap absorption tine 0 It shoul d be noted tha
RIS R G, A4 op Bec a ST PR S AR S o R prn e
m@bgﬁ’ﬁﬁhﬁi 8 Wwakht A8cr¥a8s ¥4 8B Ner the 38Yidglprbsn the same
Preferably formula (12; is satisfied instead of
mizamen (52Q:35°C, 80rmin, ptel es dbatyforahmabavé-tekciibed measurement

tisfied, particularly preferably formula (14) is
0 iBpisEgre-and most preferably fornula (15) is

2Ry 3 OO0 G Bl Pyl e
prfaeat fivedition as required at an arbitrary stage {during the
polymerization process for forming the crosslinked polymer (A), the crushing
process, the drying process, the pulverizing process, and/or the surface
crosslinking process, and/or before or after such a process, etc.}.

Examples of the additive to be used include antiseptic agents,
fungicides, antibacterial agents, antioxidants, ultraviolet absorbers, coloring
agents, perfuming agents, deodorizers, organic fibrous materials, and the
like. The above-mentioned materials may be used singly or in combination
of two or more kinds.

Examples of antiseptics include preservatives such as salicylic acid,

sorbic acid, dehydroacetic acid, methyl naphthoquinone, etc., and sterilizers
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performance under any condition and is substantially
free from| eakage can be produced nore easily. 20
0:5-0.0071 (Y) + 2.8(12) O: 5-,2. 0071 (Y) + 2.5(13)
(2):5-0.0071 (Y) + 2.3(14) 0°6-0. 0071 (Y) + 2.0(15)
Further, in formula (3), preferably formula (16) is
satisfied, nore 25 preferably formula (17) is
satisfied, particularly preferably formula (18) is

t formula (19) is

s%gtészééﬁlggamgf@gg?&'f %rﬁg&é%?ﬁya formul a, an absor bent

arti CEgaxtnlpaés efuingldide indludé beatyl proxghv@atoabsor pti on
performance under any condition and Is substantially

free Ex@mpﬂ@aqiagetlbmtenbba nfdincbilenpgnzadlsgiingm clgoride salt,
6) 55(Y)<_60(17) 10<_(Y)550(18)
aﬁ‘gzﬁwglg’% 35108 NHfe water content in the absorbent
resing Jgggn%llg @feﬁih&ﬁﬁa { G%8ide: 1 Nvention preferably is
1 w% % romt e viewpoints of workability,

feel | highdered phenel typeisitioxidantswch a9 the case where
is used in . a bsaorbent article. Mre_preferab)

tmﬁby&nﬂgbmol-rkgs 3B dshwyi o m@bhylaﬂqhyémymb@nx})|p}0w¥1ate]

r.ef era t h
1 BieRrtiot st o Tt ok SO PRpirBY f om
oasag@lcba@g%i t%tkﬂ@arﬁldroﬁﬁﬁh&lﬁy bmﬁanaaermr oved
wor kability and t ke are obtained. It should be
3 podietdbttydt4- h@dmxybenzﬁmhosshdaam“dlemhjdl euser, etd.edyd i n

the drying process,, but is adjusted th f
i nki ﬁ]@l)l{]b(? gsg&%n ?@Jﬁgang sulch as r{ lbjgtyﬁ arrlurrlle tr?etshuﬁ a?x%%e diethyl

aminomethyl methacrylate, etc.

Examples of ultraviolet-absorber include:

benzotriazole type ultraviolet absorber such as
2-(5-methyl-2-hydroxyphenyl) benzotriazole,
2-(3,5-di-t-butyl-2-hydroxyphenyl) benzotriazole,
2-(3,5-di-t-butyl-2-hydroxyphenyl)-5-chloro-benzotriazole,
2-(3,5-di-t-amyl-2-hydroxyphenyl) benzotriazole;

triazine type ultraviolet absorber such as 2-(4, 6-diphenyl-1, 8,
5-triazine-2-y1)-5- [(hexy]) oxyl-phenol, etc.; and

benzophenone type ultraviolet absorber such as
2-hydroxy-4-n-octyloxybenzophenone; and

oxalic acid anilide type ultraviolet absorber such as 2-ethoxy-2’-ethyl
oxalic acid bisanilide.

Examples of coloring agent include: an inorganic pigment such as
titanium oxide, ferrite, etc.; an organic pigment such as azolake type,
benzimidazolone type, phthalocyanine type, etc.; and

dyes such as nigrosine type, aniline type, etc.

Examples of perfuming agent include: natural perfume such as musk,

abies oil, turpentine oil, etc.; and synthetic perfume such as menthol, citral,
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15 wat er-addi ng process, and the |ike. Further, the
wat er content can be neasured by a wei ght decrease
ratio after the drying procesg in the sane nmanner
(1205C, 30 min, etc.) as that for the above-descri bed
measurenent of the noisture. An additive nmay be added
to an absorbent resin particle of the 20 present
invention as required at an arbitrary stage {during

1 ogess for formng the
é§§%399%§$§5b§?£ %ﬂ aﬁthe crushing process, the

dryi nExQﬁﬁﬂ%Gf,‘ dédabrmkmﬂuae REoltepeRR S, flaveidld, &frdodextrin,
surface crosslinki ng process, and/or before or after

el¢uch a process, etc.}. Exanples of the additive to be
used cl ude.anti a 5.fungi ci des,
ant bt P %@ﬁﬁitwm?%%déah 3446l Aigrg obthe same
I r
e PP AR Pl QRSO %) DU PATIRS meieht, of the

afﬂt&behbvwmmo}ee thematreninslis pnﬁpr:nﬂy uﬁeftiws%rtgl 230 ¥t % More
conbi nation of two or nore kinds. npl es of

p?éﬁfﬂesl@ptluoc%wt%cqodébwp"(oeg@fi\mrmébrbunwfg@béﬁ|lpc‘ywt% to 5

A 1AL 5 8 ORI LBE k. can e

1&55&%@% RBe %bs@fﬂeﬁl‘ﬂfrﬁéﬁ?ﬁi}%ml@tﬁthmme?ﬁlgoﬁle absorptlon
fungi ci de include butyl 'p- oxybenzoate. Exanpl es of

perforinantethaleofigent i ncl ude benzal koni um chl ori de

sal t and chl or hexi di ne gl uconate, 5 Exanpl es of
ant i oYV Reahthe Akgarhent reqin pardelemidhe Pr%wé pyeniden impsed for

P R g ses s beapine
pédrformaxasesth bk prodhded 3, 5-di -t - butyl - hydroxyphenyl)

propi onate], octadecyl-3-(3, 5-
di - t - Baayiplas pfalresthotidoy hpplyingthmabsrbent resin particle to an

Bt igpde ) ol YRR r TR Qb ahsotbent resin

Qrt@ﬂ& 3b|et B fayetrE 'O?E:E}W)uﬁama@ iafdl GhAY |of %ﬂg‘?ﬁg’% sedin a

acry ate et es of “ul'travi ol et-
layeebd daructure; (2) a method of mixing a fibrous material 1nclud1ng pulp,

heat bondable fibers, etc. and particles of the absorbent resin particle; and (3)
a method of interposing the particles of the absorbent resin particle, together
with a fibrous material if necessary, between two or more pieces of water
absorption paper or non-woven fabrics.

As a fibrous material, any of fibrous materials conventionally used for
absorbent articles, such as various kinds of fluff pulp, cotton pulp, etc., can be
used. Raw materials of the fibrous materials (needle-leaved tree,
broad-leaved tree, etc.) and the production method [kraft pulp, chemical pulp,
semichemical pulp, chemithermo-mechanical pulp (CTMP), etc.], bleaching
method, etc. are not particularly limited. Furthermore, as a fibrous
material, apart from the above-mentioned organic fibrous materials, a
synthetic fiber that is not swollen with water also can be used as required

singly or in combination with the above-mentioned fluff pulp, cotton pulp, etc.
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benzotriazol e type ultravi ol et absorber such as 15

2- (5-net hyl - 2- hydr oxyphenyl ) benzotri azol e,

2-(3,5-di-t-butyl -2-hydroxyphenyl) benzotriazol e,

2-(3,5-di-t-butyl - 2- hydr oxypfienyl ) - 5- chl or o- benzotri az

ole, 2-(3,5-di-t-anyl-2-hydroxyphenyl) benzotriazol e;

triazine type ul travi ol et absorber such as 2-(4,

6- di phenyl - 3, 20 5-triazine-2-yl)-5- [(hexyl)
RSBl gt B DRISAEDERON K8, DMBRYILRS oo

pélpgrepsdéne fiber, @t@hlﬁoﬂyﬁ@t@xyﬁbexu{ﬁonﬁethyle@ie t@b@ﬂﬁﬁbﬁnamﬁﬁer
'E3 2-ethoxy-2'-ethyl oxalic acid bisanilide. 25
e an@hy@bfurp@he@t:er mtgnw@@ﬁ@d fiber, podyamitle fbery @ﬁb@crylomtrﬂe

t titaniumoxide, ferrite, etc.; an
ﬁg‘?lgﬁﬁﬁct a?f'ent such as azol ake type, benzi m dazol one
type, THQtlé}?étﬁ%ﬂf‘ﬂﬁgkﬁé’sﬁeof tﬁE(ﬁbroﬁ‘Q%éhé 1 3Y& Rofparticularly

ni grosine type, aniline type, etc. Exanples o
lipatddumIngengeal, thebdngth:is saitabhit 1 manftm»rﬁ!)()smh amsl thesk,
30 abies oil, turpentine oil, etc and synthetjc

thyeknespds §u&abb>30#edﬁmer o 199 Aamierdp. 1|a HexiigI110 dtex).
acet

ccet ORREIRNRy |LSLRhSh oy TIN5 190 FRRER PR Boppus form
Emﬁiblééléﬂkﬁarfoﬁ%ddﬂth\éﬁﬁeﬁ iAeldad .o WhB fadHes tHﬁPWﬁnd&flcal form,

the same 5 differs dependi ng upon applications of use,
alput sphtsgairmforhhea stmiptghforof, at fila meritsforing andrtheilike.
arti amount | ref rably 10-6 W % 20 W %
hor ¢ ﬂae @fiée BIgou- of thedhser twesin A %lpf the,prgsep
irR;e?lftl%lhha\p th I%QBect 0{%15 AbRor %0/ nI I%Qdd tﬂe\ﬁ%u'l% u%QH &fle

n1cro fec etc

iy §i26 of ehé Hesabsen ramrﬁbgoepﬂwn parforfla@ice Wb et ained.

| owering the absorptl on 10 (gerforrmnce t hereof . Wen
Hotevahsbesencunteisinrefrrablycd@ wifo tn25 prtls enere predenabdy 40

Wg(otti fzggzt‘%); 2n fipglf 1%}%}?%%8@{0 )?Cbﬁg%ﬁr bg%sfo 9% &%kﬁaggd on the
total weight of the absorbent resin particle and fibrous material. When the
amount is in such a range, a further improved absorption performance of the
obtained absorber can be obtained.

An absorber in which an absorbent resin particle of the present
invention is employed can provide a dry feeling even if it absorbs liquid (body
fluid such as sweat, urine, or blood, water such as seawater, underground
water, or muddy water, ete.). Therefore, when the absorber is applied to
hygienic products such as disposable diapers, sanitary napkins, etc., the
hygienic products exhibit not only excellent absorption performance but also
an excellent property in preventing absorbed liquid from returning easily
even under pressure.

Accordingly, by using the absorbent resin particle of the present
invention, it is possible to readily manufacture absorbent articles that exhibit
high absorption performance under any condition.

That is to say, even in the case where the absorbent articles are in a
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performance can be produced. Exanples of a nmethod for

applying the absorbent resin particle to an 15

absorber include: (1) a nethg of dispersing particles

of the absorbent resin partrcle between |ayers of

fibrous materials made of pulp, etc. disposed in a

| ayered structure; (2) a nethod of mxing a fibrous

mat eri al including pulp, heat bondable fibers, etc.

i Gl t j TAEFANCE :

=B uRRL) Ipaite Tor ERERAAS RGN s HEEY ReRPls e sl Hricle

sitL8dwn PaNidsaddvn,thgetbzefpEén wWnidurg dndtliisbstapeibhataté hre not
necessary, between two or nore pieces of water

detesiorpieidon Asapeesudt, therprablems sach pe deakrgearid theolike hardly

material, any of fibrous materials conventionally used
O%Ht- absorbent articles, such as various kinds of

fluff :

rt oSS e EF PR G arEhBaorbERE aicle (P RiosERdf an absorber
a lig@éd p@hmbalbladsheefviatt hnedr pefmedblarithckhshept ddpaifeible.

met hod [ kraft pul p, chem cal pulp, sem _chem cal pulp,
Mone pirefeenlpls-axaatriaiie an shsopberaavicle a¢ @ hysignisaeticly

nmet ho ete. e not. particularly Limted. ;. .

Fur ¢ nkwgrles S0RuBPhishAS fuphide Bhile iangrs Bisposable

dﬁ%@i‘@fdf?c‘h‘i]%d?%ﬁ,‘rjdiggg?dﬁlé dha ¥y Ysr HBURE! &c9; nfpkin ﬁsanitary

synthetic fi I's not swollen wth water al so

neapkinh etwls ed pas toweel,ipadd (BRostinghye pads,mxoderpadaforosurgical
wi th the ahove-nentioned fluff pulp, cotton pulp,. etc.

opRyatioRApttEd: Bet shrets (Rtruine appoyntiqmehesth 356l 361 18q.n The

oA BLIES T SRRLIRFL o B0 MRERBHIRE RS apmome ke
forbfihg hy@iénit pro@hste] efuRtiRyQs! 8mop@nlisgeddle Bidirrs, the

pol'yani de fiber, polyacrylonitri fe_ fiber, and the
absdrbentaitide i nytsh sartdbldforkrsess dispesablé diapeus that are

r ft%%i%%ﬁ{iggtnagtw g{r«}ﬁ!t Iglg}_’lilll%r%: uélgg]pﬁg}.}rh}n' o0 or %{o’re, more
. ¥ . | _ _ _ i
S35 B S Ay

limted as long as it is in a fibrous form Exanples
of the formof the fiber include a web form a thin
<gyriage dryaesstelne by RDME methgfPt yarn form a staple

b S A s
measured in the following procedure by using a SDME (Surface Dryness
Measurement Equipment) tester (manufactured by WK System Co.).

The detector of the SDME tester is placed on a sufficiently wetted
disposable diaper (the disposable diaper had been soaked in artificial urine

(0.03 wt% of calcium chloride, 0.08 wt% of magnesium sulphate, 0.8 wt% of

‘sodium chloride, and 99.09 wt% of ion-exchanged water) in an amount of

covering disposable diaper and left to stand still for 60 minutes), and a value
obtained therefrom is assumed to be a dryness value of 0%. Next, the
detector of the SDME tester is placed on a dry disposable diaper (disposable
diaper was heated and dried at 80°C for 2 hours), and a value obtained

therefrom 1s assumed to be a dryness value of 100%. Thus, the adjustment
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invention with respect to the absorber can be altered
dependi ng upon the kind or size of the absorber, and
absorption performance to be, obtained. However, the
amount i s preferably 30 w %%b 95 w % nore preferably
40 15 wt%to 94 wt% and particularly preferably 50
w%to 93 wmt % based on the total weight of the
absorbent resin particle and fibrous material. Wen

Ofttg Péstéxs s'&r?fé‘&hoxﬁ range, a further inproved
sorption i

Forrance of the obtai ned absorber can
be obNamn %dmeﬁﬂh@tiﬁﬂg‘ Gaterna] I Btedn 76 heRY, BRYrnhEideter:
particle of the present 20 invention is enployed can
8(rrouj Bmgth ds§ nfmehnd gveaglti 300 Ptis abbbr tee tardar df ¢ ldmsgosable
f|UId uch as s uri.n Qr bl ood, water 3ucf
diapgnde b m%ﬁmeée artifigial THA S ROVERC Ien)edlately
af OCRELORE, iR AlE rﬁpoéf%ﬁtb%ox}e% KPPt ESDIE ({b\fgét‘agﬁscset in

pro I apers, sanitar

codithet withethedighodtitte ﬁieﬁ;ﬂ#ﬁh&h@thﬁéﬂth@Q&of@ﬂd’measuremen’c is
excel | ent abso;{;tl on performance but also 25 an

stexteel. | diite mlupl gcted %mewdemuaf’gelatbgcatbletobﬂnhgun@l?wr@ment 1s
aefSrethes RevRpesdsaness dals fsspidios & ohe R csont”
' nve%'%ula belrt P IZ&MI‘Fe %119%) @:%ééhﬂfgg%a‘éw tRe present

absorbent articles that ex sorption

invehtionne Rgefulnteondy forcasdin ilenaba@-mhbatiohsd by ghaiic products
even in the case where the absorbent articles are in a
bgoalso fewvariges applicatiens suth axamst airinghahsorbingsagent, a urine

b
ectfiBe Aot i B ianBuRe R EREneRusTaPTEn afkpb o FekRibles
aﬁi(?tfﬁhté) '2A8H-ablSrifink %%@M ifmt 8aPhARKRES aPefd réBining material,
| eakageé and the |ikeé hardly occur. 5 As an absor bent
a dnspcxshble pockeb serbeat a gellind agmirﬁombadtewfesaa vedtep re@Ention

a I|q er meabl e heet and %g ai r perneabl e back
mtedial for flaareans el et P FABE ahateRtAN 2 viaderpealing

_ ﬁ& or%a%kn?é&é&xt a@ﬁﬁ éégé%%&? article. Exanples of

ygt e es i nc I'sposabl e di apers
(di sposabl e diapers for children, disposable diapers
for adults, etc.), napkin (sanitary 10 napkin, etc.),
Epapmlet owel , pads (incontinence pads, underpads for
surgl ﬁaelreinafter, the present invention will be described in more detail by
way of Examples and Comparative Examples. However, the present
invention is not necessarily limited thereto. Hereinafter, “part” means “part

by weight” and “%” means “wt%” unless otherwise specified.

<Synthesis of hydrogel-form polymer (AA-1)>

77 parts of sodium acrylate, 22.85 parts of acrylic acid, 0.15 part of
N,N'-methylene bisacrylamide, 293 parts of deionized water, and 0.001 part of
dichlorotris(triphenylphosphine)ruthenium were piaced in a glass reaction
container and the contents were mixed and stirred while being maintained at
3°C.

After introducing nitrogen into the contents so as to make the
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operations, etc.), pet sheets (pet urine absorption
sheet), and the Iike. The absorbent article is nore
suitable for use in disposab&z di apers anong the

f oregoi ng hygi eni ¢ products. “furthernore, anong

di sposabl e di apers, the absorbent article is nost
suitable for use in disposable diapers that are 15
required to exhibit a surface dryness val ue of

0, 0,
SREELEATRY Lo AR o i RS P SLEY 311V FRHRL i o
hsﬂdwgeﬁqaeram@ oW ;sﬁwl:‘;fmez Podquddies soliifies of deoiBssacid, and 0.8

val ue according to the SDVE nethod is 20 neasured in

paite of 8l Yoaguegup soludipmr &f HY' wm@amlm/zmpwef«hbﬁdrochlonde

WY Gdaq aPOREsaor yHO kN Hid PO RGTIZSNE  (RBPEFRG <

P T P e s o
alléw'we& to 6@c&3awh%t@in;f@bmw@fc80 EIZPGEfor abodgt HMhYuds. Asa
nesi um sul phat e, 8 wt % of 25 sodi um chl ori de, and

r@@l 9]0} hwdzsoaﬁl asm mbmﬁr \A&f@:n)?d witiha amﬁﬁhmk_@ri pOfIymer
B GrbRhERSk SREF 3R e e o b

assuned to be a dryness value of 0% Next, the
detector of the SDVE tester is placed on a dry
<Brepasivheofdhaterial((B3Hdsabl e  di aper was heat ed and
dried at 80C for 2 hour(%sgi and  a va ue obtai ned 30

t her eP{099PPiRArh 85 amdRo oG Aed Séﬂ#%’@s sK¥abde Pspducedoy

SR g heSHeHECT Mg Ty P BN (P pLEntBEhRE find the
s&&%ﬁhﬂ@ﬂuscﬂbﬂﬁﬁkﬁr\nas §8dédno BQﬁiEﬂ:shef Ay mAPO‘NI\FE qiIG”

0 g is set inthe center of a disposable diaper to
ptmiumdshyr BOCHKW@EODADSITAVES Lod. Al Thé seutmnpdusadtained

W:aémr%%'égé 29%2 ?I}@U@eﬁhépﬁé‘ide&? Grbi Bgl%"g{ @14‘#1\&022) geiflf'%tFwd by
NIBSEd! é 1&1)d LAR%ub ggqq.(ﬂﬂlg sq{rééc?% BEéC Z(ﬂdone hour,

rreasure Starte ected m nut es

witfelr€l5y hﬂﬁj(ﬁ'bﬁhébl@ipcy ﬁﬂm@)ammism@e@ﬁﬂl (DB11)}dehs obthiasda
surface dryness val ue according to the SDVE. It shoul d
be noted that the absorbent resin particle of the

<§r6§?s/§rna&bo%][0? %@g@&@ggfgghcpgt only for use in the

0.0005 part of dimethyl silicone (trade name: “SH200”, produced by
Dow Corning Toray Silicone Co., Ltd.) was dissolved in 10 parts of methanol,
and the solution thus obtained was added to 5 parts of pulp (“KC Flock
W-400G” produced by Nippon Paper Chemicals, Co., Ltd.). The solution thus
obtained was stirred for 2 minutes at 25°C by a biomixer (“ABM-2”
manufactured by NISSEI Corporation), and subsequently was dried at 60°C
for one hour, whereby a hydrophobicity imparted material (DD12) was

obtained.

<Preparation of material (DD13)>

0.0005 part of dimethyl sili.cone (trade name: “SH200”, produced by
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but al so for various applications such as a pet urine
absorbi ng agent, a urine gelling agent for portable
toilet, a freshness retainingoagent for vegetabl es

and fruits, a drip absorbing agent for neat and fish,

a cold retaining material, a disposable pocket
warner, a gelling agent for batteries, a water
retention 15 material for plants and soil, etc., an

DRW CofleWs"briRiSShibdde C8., VRH'waLHskhled 3820 pards of methanol,
packi ng agent; artificial snow, etc. Exanple

ahidthe sahttiém thureolprésehwasmdeetitord parts obsilidesthérved 200PE”
PEEAHAAR 85, NFERONCAER QR Bshie )| rsmalbonabRpobtained was
SBREARRR Mol Hh bS] £ bR HRERLOBM 8 ima iR b, IRANS

y wWelg means "Wt erw se

NIBSEIfC&horatRyit Bagl subebqhystlpeals d9édhpedITEsr drfthdur;

25 77 parts of sodium acrylate, 22.85 parts of acrylic
wieirehy 8 hiyslrpphebioity inprteremapevakb(D3 Acwak ahtaleed 293
parts of deionized water, and 0.001 part of

di chl orotris(tri phenyl phosphi ne)rut heni um were pl aced

<'ri;9§<€a 'g’ao Sofrgggggéﬁmlﬁgb ai ner and the contents were

nd stirre eing maintained at 3C. 30

Af t er 0i0TOBAsHIE o tigliid peEEin RiRotity: AOMIBNE)SWES d&solved in 10
make the 62 dissol ved oxygen content 1 ppm or |ess,

part3 gfayclobexanepamglidwusolutibntthus obtainkddvagyedded to 5 parts of

er Qxi { of ,0.2.% | ut.i
g char DN A tpipaicedap BOSRY QOB AT b, The
P . o L oo .
S A B L0 B ARERE SR ol o) o DR e
(‘ABMF2't henufacoped by WESSE] Cbeporasion),emdselhbeqasntly was-
reached 80C, polynerization was all.owed to occur at
dried atiftsErfar gine horurgghepebyt a hydperholcifpimpartad material
t,. a-hydrogel -formpolymer (AA-1) forned with a
Géﬁéél“faﬁkoéﬁx%%yner (Al') was obtained. It had a water
content of 74.6 % (1205C x 30 mn). 10 <Preparation of
material (DD 11)> 0. 0005 part of am no-nodified
<Prepacron dhdaaserialpddlded by Shin- Et su Chemical Co.,
h

Ltd.) 0%%5%%%%% \cl:gr oixrylfl-%r?ocﬁ?i{aés\’nag{ (tgaeéehggr%le‘- “§K&VE’A§ 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of
cyclohexane, and the solution thus obtained was added to 5 parts of pulp
(“KC Flock W-400G” produced by Nippon Paper Chemicals, Co., Ltd.). The
solution thus obtained was stirred for 2 minutes at 25°C by a biomixer
(“ABM-2” manufactured by NISSEI Corporation), and subsequently was
dried at 60°C for one hour, whereby a hydrophobicity imparted material
(DD15) was obtained.

<Preparation of material (DD16)>
0.0005 part of carboxyl-modified wax (trade name: “SANWAX 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of

cyclohexane, and the solution thus obtained was added to 5 parts of silica




10

15

20

25

30

1

solution thus obtained was added to 5 parts of clay
("LAPONI PE XLG' produced by ROCKWOOD ADDI Tl VES Ltd.).
The sol ution thus obtained 18 was stirred for 2

m nutes at 25C by a bi om xer f‘ ABM 2" manuf act ured by

NI SSEI Cor poration), and subsequently was dried at 60C
for one hour, whereby a hydrophobicity inparted

mat erial (DD11) was obtai ned. <Preparation of materi al

& 29 I t

CResiF Pl B8O 08 PP CAOTIRUSIECS. 608) ¢ IR Eeution

tKs obtalifled w&%ﬁ‘stﬁké@ Qiﬁ@ﬂuhﬁtéboatp%"@bﬁ& bmirﬁmo hnd and
t he solution thus obtai ned was added to 5 garts of

sphsqeuenkle whsdkied\wtA56 fop ond howd, whenhypohy@eqpdrobicity
. Chem cal s . The.solution thus obtained was
WGpRFieddnrtsr i (MM DskastPBaRsty o bi om xer (* ABM 2 25
manuf actured by NI SSEI Corporation), and subsequently
was dried at 60C for one hour, whereby a

<hBydhagbabi city inparted material (DD 12) was

obt ai ned. <Preparation of rmt)erl al (DD 13)> 30 0.0005

part 40 mrtm@ﬁme @atqreair@l%l sl Qrérﬁﬂl‘t o8R00"
ced b

RS LRl R Y DRI T S0, By Siebromnn

(ﬁloﬂdﬂﬂr%u&é&@ @%?b @féxﬂ%ﬁl ﬁ?&{%rf‘eg . Peid. ﬁw@fe 888488 400
("Aerosi| 200PE" “produced by N PPON AERCS

phtts. of thE hydsogeltform pdiymenlAAr Hed T\Amsobtainerd rmixtﬁne was

at 25C by a_ bi om xer, ("ABM 2" manufactured by
kyemﬁl@% r Tarpstet 210?0°C hna minsieg manhiye (lamateref perforation

obBritbHte RSy DRV RPN S SR 1Y SR KBl K
K P@nﬁ@d‘bsggﬁ&%_l Rield 19 a lthesi (?11 Aawalddtypd HeoSthder £k

nmPas issolved in 10 1 arts of cycl ohexane,
camitlohne of al ttempmatmfdt&ﬁé()rmrﬁ wassndds@eeldpﬁ 25) peisecssoass to
E{ LAPqNIPE XLG' produced by ROCKWOOD ADDI Tl VES

)a deshROlY®I'yt i on thus obtained was stirred for 2

0 gl Z0El e b Rl AR 2 {EHEAGHIAab
J@ieér froxeraaditbemarwoRy iy washidjasied abiasiot ymi B0t 88 by using

sirtre%teg ui?}L 600 pm and 250 pm mesh openings. 100 parts of the particles
thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer’ manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraying 2 parts of 10% water/methanol mixture
solution of ethylene glycol diglycidyl ether (weight ratio of water / methanol =
70/ 30) to be mixed. The mixture was allowed to stand at 140°C for 30

minutes to be crosslinked by heating, and thereby an absorbent resin particle

(1) was obtained.

<Example 2>

An absorbent resin particle (2) was obtained in the same manner as
that of Example 1 except that the material (DD12) was used in place of the
material (DD11).
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15 (DD14) was obtai ned. <Preparation of materia

(DD15) > 0. 0005 part of carboxyl- nodified wax (trade

nanme: "SANWAX 165-P", prod §d by Sanyo Chemi ca

I ndustries Co., Ltd.) was dissolved in 10 parts of 20

cycl ohexane, and the solution thus obtained was added

to 5 parts of pulp ("KC Fl ock W400G' produced by

Ni ppon Paper Chemicals, Co., Ltd.). The solution thus

obtai ned was stirred for 2 minutes at 25C by a

bi om xer ("ABM 2" manufactured by N SSEI
<Egapgil@Bion), and subsequently was dried at 60C for

one hour, whereby a hydrophqbicity inparted nmateri al

bsm%wﬁ&mwtld@ﬁ?gwaapgwngi ipdhepamEle manner as

25 ( 5

( > 0.0005 pa of ..car boxyl ¢ LE{ ed wax ,(.Lrade
R Bt nBEt bt Pt (0ad] o nibaice of the
maRéMst (DB$1)0. . Ltd.) was dissolved in 10 parts of 30
cycl ohexane, and the solution thus obtained was added

to 5 parts of silica 64 ("Aerosil 200PE" produced by
Nl PPON AEROSIL Co., Ltd.). The solution thus obtained
<fample dPed for 2 nminutes at 25C by a bi om xer, and

subsegquent | dried.a C for,pone hour, whereby a
nar ophabeetag e Rl By PO R e HRETREnBer as
t}ﬁtcﬂfiE}&dnpfé FE@FR tRatlthHhaRaFibb (0D 14) & a38isefiialpladdbf the

and 0.4 part of a diffusing-penetrating agent
mekenial @WDdbL. ¢ surface active agent "SANMORIN OT70"
produced by Sanyo Chem cal Industries Co., Ltd.) were
added to 400 10 parts of the hydrogel -form pol yner

= Ihe obtained m xture was kneaded for 5 m nutes
<§Megy a mncing machi ne (diameter of perforation

of peAhcibabgsklrakier pfrtiole (5)IRYRoBOAAKEd IR Ihé 8sinerBdnb¥r as

i zuka Kogé\(,)\1 K. K.g, and subs_equentli dried by a
thatrof ipramplewl peeept thakthe matexiaiddDipbwasarsedtihgigcae! the

a,te e of 135C and a wind speed of 2.0 m sec so
“’sﬂe’flgpﬁ[gﬁgb;ai n a dry pol ymer.

<Example 6>

An absorbent resin particle (6) was obtained in the same manner as
that of Example 1 except that the material (DD16) was used in place of the
material (DD11).

<Example 7>

An absorbent resin particle (7) was obtained in the same manner as
that of Example 1 except that a diffusing-penetrating agent (E2) (non-ionic
surface active agent “NAROACTY ID50” produced by Sanyo Chemical
Industries Co., Ltd.) was used in place of the diffusing-penetrating agent (E1)
(“SANMORIN OT70” produced by Sanyo Chemical Industries Co., Ltd.).

<Example 8>

An absorbent resin particle (8) was obtained in the same manner as
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This dry polyner was pul verized by using a
comercially available juicer mxer, and the particle
size was adjusted to 250 n1t§ 600 m by using sieves
with 600 mand 250 m nmesh op ﬁings. 100 parts of the
particles thus obtained were stirred at high speed
(by using "Hi gh-speed stirring 20 turbulizer"
manuf act ured by Hosokawa M cron Co., rate of

et i om0 : . :
tl{pa%vo?g!%a%n‘i’@go ; \%\)}gc% rtﬂ?rg% E%@ngia%eﬁgg (DB 18Y w38 rLfQéHqgflﬁace of the

art m xture  sol ution

metEhPIED yl)yoad tisé aiffiedilytpesicheitidgeiatt (AR(FNAROACTY
water / nmethanol = 70 / 30) to be m xed. The m xture

IR pitodued by Satyerhemiced dadusiriagoCo.nLitdd avas wsdskin place of

i AspiE bonctfafingeaeeay B UEIRAN FDI6 gomuck By Banyo
CARRABAAREASLNCRATIKRY! € (2) Was obtained in the same

manner ‘as that of Exanple 1 except that the materi al
(DD 12) was used in place of the 30 material (DD11).

65 <Exanple 3> An absorbent resin particle (3) was
<Esemipded>i n the same manner as that of Exanmple 1

excepi _that ;the material 3 .used in place of

the  Phnatiorheit Fhths ticlp B e MhRinRE S tBe Bafe maapgr os
tIRA I Brlefin p1b) 1 ¥R pehhat B8 wele Rt thaTRatRIIEDIFE) Wwidhitered
of Exanple 1 except that the material (DD14) was used

td H.4ppeate of the 10 material (DD11l). <Exanple 5> An
absorbent resin particle (5) was obtained in the sane
manner as that of Exanple 1 except that the nmateri al

s used in place of the 15 material (DD11).
<gg§?§?§%36%> An absorbent resin particle (6) was

obt ai AAthHsBriidif 1R8I EpARNCIE(1@Swak BBtaifbd BX 8RPLEmME manner as

except that the nmaterial (DD 16) was used in place of
thdteof Example 1 except that the used amount, 40 parts, of the material
(DD11) was altered to 2.7 parts, and the used amount, 0.4 part, of the
diffusing-penetrating agent (E1) (“SANMORIN OT70” produced by Sanyo

Chemical Industries Co., Ltd.) was altered to 0.14 part.

<Example 11>

40 parts of silicone beads (“I'OSPEARL” manufactured by GE Toshiba
Silicones, average particle diameter: 2 pm) and 0.4 part of the
diffusing-penetrating agent (E2) “NAROACTY ID50” produced by Sanyo
Chemical Industries Co., Ltd.) were added to 400 parts of the hydrogel-form
polymer (AA-1), and mixed and kneaded for 5 minutes at 25°C by a mincing
machine (diameter of perforation of perforated plate: 6 mm, “12VR-400K”
manufactured by lizuka Kogyo K. K.). The obtained mixture was
subsequently dried by a through-flow band type drier under the conditions of
a temperature of 135°C and a wind speed of 2.0 m/sec so as to obtain a dry
polymer.

This dry polymer was pulverized by using a commercially available
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20 material (DD11). <Exanple 7> An absorbent resin
particle (7) was obtained in the sanme manner as that
of Exanple 1 except that a dél,zf usi ng- penetrating agent
(E2) (non-ionic 25 surface attive agent "NAROACTY

| D50" produced by Sanyo Chem cal Industries Co., Ltd.)
was used in place of the diffusing-penetrating agent
(er) (" SANI\/O?I N Or70" produced by Sanyo Chem cal

Jull&q%ﬁi){e'r ng'tqcl)s s1z0353§7§§8| s%@d ?ﬁ éﬁg 18 rﬁté%gm bgr using

resin pa? alne menn

siBfed Wath @cﬂo Emﬁﬁﬁli 250 8% eREth blb@h F,Qe 180 pai&l of tBE phtdicles

was used in place of the rraterl a DD11) and the

tmgﬁmglnﬁyi werrestiznedras }agbrﬂpe(eé by p"smm&r&gh‘fqueldwrrrmg

ofbORoEE mptp i tred BE Haepkawhicsondsa. orite st saidiutons 2000
rimPONMER i %ri)gf s&a?é??%éc% %xa alr@)‘%) Wﬁe%&%ﬁbl mixture

I ndustries An ent resin

sddatibh of etl{ Peneadycobdaglnedyl étHdi?E(w%i?g’l’Et et water /thathanol =
nple 1 excegt that the weight of the material

70 bB)OEiQ bevegxed+ elag miat@ulteowgs allpwedso standmh|1401G:fona0
i todie hre i b Bkgibenind BipRPibn ShisBeubhsia Fartice

(AYRMRtobtddaar t S, of the material 15 (DD11) was

altered to 2.7 parts, and the used anount, 0.4 part,
of the diffusing-penetrating agent (El) ("SANMORIN
€T7O produced by Sanyo Chem cal Industries Co.,

amplode>al tered to 0.14 part. <Exanple 11> 20 40

bar SR ardbli SR hPRUN e T %W&Pt@ﬁ@&’gﬁg K&k Egéa%er as

Toshi i cones vera Iane

t}?e{td)f@)fh CTgret 110éxdelp€ thak 4 Weaﬂﬂ RBtEheabydusERY a ( E2)

| D50" produced by Sanyo Chem cal
pd>lordtlgtlen@§1h@dpplsLetthyI)enwéﬂm prikged by DAMAPOEY0F ot hed.,
th1¥19£é’s e%O pm, passed through a 250-um-opening mesh) was used in place

of the silicone beads.

<Example 13>

40 parts of a wax emulsion (trade name: “CHEMIPEARL S650”,
manufactured by Mitsui Chemicals, Inc.) and 0.4 part of the
diffusing-penetrating agent (E2) (“NAROACTY ID50” produced by Sanyo
Chemical Industries Co., Ltd.) were added to 400 parts of the hydrogel-form
polymer (AA-1). The obtained mixture was kneaded for 5 minutes at 25°C
by a mincing machine (diameter of perforation of perforated plate: 6 mm,
“12VR-400K” manufactured by Iizuka Kogyo K. K.), and subsequently dried
by a through-flow band type drier under the conditions of a temperature of
135°C and a wind speed of 2.0 m/sec so as to obtain a dry polymer.

This dry polymer was pulverized by using a commercially available
juicer mixer, and the particle size was adjusted to 30 mesh to 60 mesh by

using sieves with 590 pm and 250 pm mesh openings. 100 parts of the
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pol ynmer (AA-1), and m xed and kneaded for 5 m nutes at
25C by a m ncing 25 machine (dianeter of perforation
of perforated plate: 6 mm "12VR- 400K" nanufactured
by |izuka Kogyo K. K.). The ®btained nixture was
subsequently dried by a through-flow band type drier
under the conditions of a tenperature of 135C and a
wi nd speed of 2.0 msec so as to obtain a dry

p%ﬁg@}% iR Wﬁ%ﬁr BREHICL MR AT Ehe fuith el
st vée%x%lﬂtzégoﬁ lé&é&@ oA wA MAcRPOCH), Byteltst Ng

S Wt 250 rresh openi ngs. 100 parts
reol i then; 000 Mmbwhﬁlhlmldwhg biynpilayimipe? phrtsrofd 084 h| gh
speed (by using "Hi gh-speed stirri ng turbuljzer
wartmmmaé anddnixfurp sektigg Methpieneslycql siglyexdyl ther (weight

ST B ) ) 5 SRR B BB tovea
sﬁblayéteﬂﬁ)%j ﬁb? @IO xﬁhﬂﬁﬂé@ 'tgﬂe &Bi!ﬁfnk@dedﬂﬁéatﬁ JahdPthereby an

wat er nmet hanol = to be mxed. e mxture
abmﬁbahtnmndpmmudkdﬁﬁ)wwsbb@ﬁnkdr 30 minutes to be

crosslinked by heating, and thereby an absorbent resin

particle (11) was obtained. 10 <Exanple 12> An

bs&gjﬁegt Sresin particle (12) was obtained in the same
é that of Exanple 11 except that a materi al

obt ai R%daﬂ&’)rﬁéﬂ’c%sﬁgpértldl@ I(y£X Ryt ebeaihed ih the same manner as
(pol yet hyl ene fil m produced by TAMAPOLY Co., Ltd., 15

thati afldiresnple33 pxcqpdsbeti thémeed s @f rtih@m ﬁgulrﬁé@h)w
was used.in Iace of the silicone beads. <Exanple 13>
parspwas altsred tQdx’ BAfFsi on (trade name: " CHEM PEARL

S650" 20 manufactured by Mtsui Chemcals, Inc.) and
0.4 part of the diffusing-penetrating agent (E2)
<ExNAfXPAaH¥ | D50" produced by Sanyo Chemi cal

I ndustries Co., Ltd.) were aogedto 400 parts of the

hydr o4&l abawhentpmsmart(lm(ﬁ W%beﬂiﬂﬁﬂﬁéd frisRmgrBanner as

tﬂABt eaiar%% e ig excepr{]tpla% e useg amount of the wax emulsion, 40
parts, was altered to 0.14 parts, and the used amount of the
diffusing-penetrating agent (E2) (“SANMORIN OT70” produced by Sanyo
Chemical Industries Co., Ltd.), 0.4 part, was altered to 0.14 part.

<Example 16>

77 parts of sodium acrylate, 22.85 parts of acrylic acid, 0.15 part of
N,N-methylenebis acrylamide, 293 parts of deionized water, 0.001 part of
dichlorotris(triphenylphosphine)ruthenium, and 0.2 part of a hydrophobic
substance (C11) (non-ionic surface active agent, “NAROACTY ID20” produced
by Sanyo Chemical Industries Co., Ltd.) were charged in a glass reaction
container and the contents were stirred and mixed while the temperature
thereof was maintained at 3°C.

After introducing nitrogen into the contents so as to make the

dissolved oxygen content 1 ppm or less, 0.3 part of 1 % aqueous solution of
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by a m ncing machi ne (dianeter of perforation of
perforated plate: 6 mm 25 "12VR-400K" manufactured by
i zuka Kogyo K. K. ), and subsequently dried by a

t hrough-f | ow band type drier6%nder the conditions of a
tenperature of 135C and a wi nd speed of 2.0 nmisec so
as to obtain a dry polyner. This dry polynmer was

pul verized by using a conmercially available juicer

and_t.he b S. a tedoto 3
hyfegsnaers 0BPart oD ShE B ot B kDA and 08
5‘%% ke Qpﬁrﬁdﬁ%@)us S0RtRAY &2, Qf aidﬁﬁseﬁﬁl&iﬁéﬁfo‘i)laﬁé diRy&rochloride

talned were stirred at high speed (by using
werk gidspaad mbdedrfor ingitiabizbug t}zepblymmmaunur eAfftey the
Hosokawa M cron Co., rate of revolution; 2000 rpm
tampw@tuu@ph@lwagﬁpwphgt@ peacheddi0® Copplymerization was

/ h | I h I
<3P0 B RO P ROk s 2 RS Batg s o
rddlf, BN d %epﬁ)rm ¥ mmmwn@edﬂ@m@a lcmﬁnk@d polymer

stand at 140C for m nutes to be crosslinked

(AB)aw a5 gbtadned t h@ﬂqbyt af thadiffudingtpenetiatingpagdrd] é]Z() 13)
AT sl i .
TS OB b5 T, Dot
nﬁﬁﬁﬁ@pdvﬁs kﬁéad&l ¥ BhsALhedt 259 lﬁ‘y Bﬁlﬁiﬂc@ﬂlg? m{akhlind@@ameter

obtained in the sane manner as that of Exanple 13
ofmerfpratidraof perfonased plateufmuy; “1 2ERWDOIE nmagufactuned by

N AR R B S o
dﬁggqgndggqgé' %89(11?%\/1‘\15?? Qe SR of THHBL L1 85 HRd S{Eeed of 2.0

tered to 0.14 part. 20 <Ex

- mllber dolaPed bistadh ashrgi polymery! ate, 22. 85 parts of

acrylic acid, 0.15 part of _ N, N -nethylenebis
acry| dmsidry Eglyrrwrwgs prlerizedi %@swtwomme@emllﬁaw\tallable

]ﬁgﬂ 9,'61‘2(!;}' %h@&?‘k FH(? E;] %hselgé/ v&)%lg trég)toLé%laenl Yedd! umq)y using
sieves with 600 um and 250 um mesh openings. 100 parts of the particles
thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer” manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraying 2 parts of 10% water/methanol mixture
solution of ethylene glycol diglycidyl ether (weight ratio of water / methanol =
70 / 30) to be mixed. The mixture was allowed to stand at 140°C for 30
minutes to be crosslinked by heating, and thereby an absorbent resin particle

(16) was obtained.

<Example 17>

145.4 parts of acrylic acid was diluted with 9.4 parts of water, and
was neutralized by adding thereto 242.3 parts of 25 % aqueous solution of
sodium hydroxide while being cooled to 30°C to 20°C. To the solution thus
obtained, 0.09 part of ethylene glycol diglycidyl ether (“Denacol EX-810”
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25 substance (Cl11) (non-ionic surface active agent,
"NAROACTY I D20" produced by Sanyo Chem cal |ndustries
Co., Ltd.) were charged in a_glass reaction container
and the contents were stirred“and m xed while the
tenperature thereof was nmaintained at 3C. After
introducing nitrogen into the contents so as to nake
the 30 dissol ved oxygen content 1 ppmor less, 0.3

Pl NIRRT SR MR SR RS

h§pshitbsPhiteahbiolydrate*RAYSP YA tS@ﬂ thOstusd Ifate, and 0.57
gﬁ&Zb zf?oé)l sam %}?i}opropane d? rdroﬁg:)dh or|udepel\~/\sftlelreal gda(lj%d

partchfitheetifffisingt pertated tizg ngenh&s Pdf SANM@itlﬂ\bﬁ)Tmf’moduced by
the tenperature of the reaction | uti on reached, 80C,
Saay«y berbige] B upsges Car g Havers sdast Sufs thbe dissolved. " 8.5
nmp r 0 K
pgr }pg tgé gxﬁ etpglra%]@q 1%2&%% ﬂg%ughfe%% %ﬁc? siilﬁksedafor o85Hhtes at

25'0%§!d lﬁhléﬁﬂx@xo( WBN]- 2”(1ﬁahumu@é& Ey M@SEI Wau@ﬁ) s0 as to
the diffusing-penetrating agent (E2) CTY | D50"

be dm:héacre@ti ,byhSzhy @nGherdosial so l(xjt@kuspf rr@s;xowr wu dbtained
t
Spﬁa@%eno%ggépar Py els R b Blach Tk A Fapn gontainer
BRI Ph Fofe l o%ww%@% G ey g i

gaaeﬂéﬁgghgl t&ble,hd 1 I%Wtﬁﬂy@y&yéﬁh}rler@%tﬁlmaqd@ﬁhéﬂ
dried yathrouhflowband t%( drier under the
pbomhqrn@meb{trade vapw: APLYSR f@@(iarmaam”mﬁurqbblé@al Ichi

Iﬁ)ﬁyg E%FXP%% Eﬁlai‘%ﬂﬁ%\?&oﬁ t al ! {)1157 gghéﬁl@‘r C%‘glfalrg}lx%ure was

sﬁi‘ Id A4 SubjleBcd®o Hit6gEn C%@Q;utb@ﬁtlﬁ’ﬁéﬁ' FAE tl§é1%§ft‘é’?$vas heated

adjusted to 250 .tmto using sieves wth
tori7en(C. 2%hile ﬂ‘&s&enqmatmgswai&mmmmdcﬁt e, p]ams foxegmg
thus qbtained were stirred at high speed (by
prwegw dgysaiequs sphutiongof mopemer 3eas dnoeRe &b@tﬁte&t@yrate of 6.6

R, g1 Bp S pag i s hnfE0A FE 780 (V1P PR

THeXéAR &, tﬁ@i‘éﬁxhﬁﬂngfaq@ebﬁé st nysTdhoflbgiey & adydropbBé thereto
(weight ratio of water methanol = 70 / 30) to be

atriaxmadie off 66 pants/omia fma§4ahimvt/est t Bhen aihavast ageb® 757C 8 30
rr;lngglgﬁtaqizrihqrggftﬁ{* Blggiielr %%dl e%ovedakt) geotgggy EVrl]&lr cyc\{ohexane SO
that the water content in the resin became approximately 20 % (measured by
an infrared water content measuring machine (“FD-100” manufactured by
KETT Co.), 180°C, 20 minutes). After cooling to 30°C, the stirring was
stopped, whereby resin particles settled. The resin particles were separated
from cyclohexane by decantation. 80 parts of the resin particles and 140
parts of cyclohexane were put in the reaction container, and 3.4 parts of
cyclohexane solution containing 0.4 % of glycerin polyglycidyl ether (trade
name: “Denacol EX-314”, produced by Nagase ChemteX Corporation) were
added thereto. Thereafter, the mixture was maintained while being heated

at 60°C for 30 minutes, and was maintained further under reflux of

cyclohexane for 30 minutes while being heated. Subsequently, the mixture
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(16) was obtained. 25 <Exanple 17> 145.4 parts of
acrylic acid was diluted with 9.4 parts of water, and
was nheutralized by adding thereto 242.3 parts of 25 %
aqueous sol ution of sodi um hydroxi de while being
cooled to 30C to 20C. To the solution thus 30
obt ai ned, 0.09 part of ethylene glycol diglycidyl

et her ("Denacol EX-810" 70 produced by hhgase Chent eX

0146 f di
s R Al soaha e s aarioRs pieR A Thinte PR Bl Srjeg under
reQ{"u%Zd Ig%%ééur@fattéﬂﬁcd' AL ké’é?fl?ed}{f%@rb@ﬂt ?&%@tpa(@:l)e (17) was
("SANMORI N OTr70" produced by Sanyo Chem cal

obtaghusi.ri es Co., Ltd.) were added so as to be

di ssol ved. 8.5 5 parts of the material (DD15) was

added thereto and stirred for 2 mnutes at 25C by a

EI om eg8 ABM 2" manufactured by N SSElI Corporation)

$28¢ 6°7be di spersed, whereby an aqueous sol ution of
MONONMEH é&%r@@it@‘e@ﬁgpartﬁl@’ﬁf@%% bi¥taiReéd iR ahé 8a@k manner as
cycl ohexane was placed in a reaction container
thescpuaif rE)ﬂﬂnpx]et H7 excemgithat the mmtewhl (RDd6hdarnswsed in place of the
t her Qﬁ) and a nitrogen 10 gas chargi ng tube, and
mﬁt%gg 45b¢ pol yoxyet hyl ene octyl phenyl ether
phosphoric ester (trade nanme: "PLYSURF A210G'

manuf actured by Dai-Ichi Kogyo Seiyaku Co., Ltd) was
<Bddgfpland>di ssol ved therein. The m xture was stirred

and subjected to nitrogen gas substitution, and

t her eAhtaisobentiresiregartide %D@ wethpbtaine@ in the eareunenner as

intajned at 70C  the fore ain pr epar,

thigh el JinaTeB) |t hcest tﬁahamxmyﬂpeg sieRisehe, S HEMIPEARL

e f
Sba R R Ry ML HericL S Yhe TS ESelEh plpge of the
nfsgerhh(DD18yueous sol uti on of nononer was dropped
thereto at a rate of 6.6 parts/mn for 54 mnutes.
Then, it was aged at 75C for 30 mnutes. Thereafter,

ter rermved by azeotropy w th cycl ohexane so 20
<p‘%§fnql 6Water content in the resin becane

appr o X R NerfOrn Bﬁﬁéélé QQO)b\Y'as @Btahﬁfaa 0 €He ‘é@fn%rmanner as
content neasuring machine ("F " manuf actured by

therE T Eer)mplelB’D@xcéiﬂ thiah Uhea}sed Afrtoemt@tﬁd)he ngawma:kolams) 8.5
the stirring wa

parts, was altered to 3 5 parts, and the used amount of the

diffusing-penetrating agent (E1) (“‘SANMORIN OT70” produced by Sanyo

Chemical Industries Co., Ltd.), 0.57 part, was altered to 0.17 part.

<Comparative Example 1>

A comparative absorbent resin particle (1) was obtained in the same
manner as that of Example 1 except that the material (D) and the
diffusing-penetrating agent (E1) were not added to the hydrogel-form
polymer (AA-1).

<Comparative Example 2>

A comparative absorbent resin particle (2°) was obtained in the same
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stopped, whereby resin particles settled. The resin
particles were separated from cycl ohexane by
decantation. 80 parts of the_resin particles and 140
25 parts of cycl ohexane were?dut in the reaction
container, and 3.4 parts of cycl ohexane sol ution
containing 0.4 % of glycerin polyglycidyl ether (trade
nane: "Denacol EX-314", produced by Nagase ChenteX

Cor por at i, on) dedt eto reafter, th .
A (L Ch LA AP ATty TS BHSIg pgiratine agent

O O B R P A et o, ™

Subsequently, the mxture 71 was filtered so that the
resin particles were obtained, which were dried under
<Femnazatiyedixamplead> 80C, As a result, an absorbent

| | e
oSl N DAl e oS QB NSt By ERTL 01030 e camne
rasfthat of @xa@ﬁplgﬁa&&leﬁt {Ha S eIpRE K@‘Ffockt\ﬁ mf ®duced
e B

6) was used 1 n place of the aterial
by MippphPadr Ceratvaty Gonftdesias psed ircplacé b9)hmter1al
obtajned in the sane manner as that of Exanple 17
(1RRd)t that a wax emul sion (trade name: " CHEM PEARL
S650", manufactured by Mtsui Chemcals, Inc.) was
used in place of the material (DD 15). 15 <Exanple

<%ﬁﬁya@ﬁ§@ﬂﬁﬁb]é‘ﬁl n particle (20) was obtained in
t he same manner as that of Exanple 17 except that the

used Anmumparmaftiveebsothenti rekin pDtEe (4) Srasmdvmmedwasthe same

RIS S BOARPIR. SERt Ch a3 iEn ARG HOBFF5 produced by
ARPSERROTEG, RO sl ey o

Exarrpl e 1> A conparative absorbent resin partl cle (1)
was obtained in the sane
<Comparative Example 5>
A comparative absorbent resin particle (5’) was obtained in the same
manner as that of Example 17 except that the material (DD15) and the

diffusing-penetrating agent (E1) (“‘SANMORIN OT70”) were not added.

<Comparative Example 6>

A comparative absorbent resin particle (6’) was obtained in the same
manner as that of Example 17 except that the material (DD15) was not
added.

<Comparative Example 7>
A comparative absorbent resin particle (7’) was obtained in the same

manner as that of Example 17 except that pulp (“KC Flock W-400G” produced

.by Nippon Paper Chemicals Co., Ltd.) was used in place of the material

(DD15).
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25 manner as that of Exanple 1 except that the
material (D) and the diffusing-penetrating agent (El)
were not added to the hydrogel-form polynmer (AA-1).
<Conparative Exanple 2> 30 A‘€onparative absorbent
resin particle (2') was obtained in the sane 72 manner
as that of Exanple 1 except that only the

di ffusi ng-penetrating agent (El) were not added to

<§§Sgﬂ%g§g§g%$é§$ﬁp§§”ynPr (AA-1). <Conparative Exanple

ve absorbent resin particle (3") was

obt ai AeEniphrhti®e 3BEErbIM RSN Fertidle (8 PvabeBtAhed in the same
except that pulp ("KC Fl ock 400G’ produced

midmeorasRhpeof Exeniplalld eeept that. Silivm§ Aesesi] RAOBEApeodiiced by

terial 10 <Conparative anpl e, 4>
N@Eﬁéﬁ? A0S G ) Fasurep AP eseol 'e)m%rlfﬁb@i? Ry
in the sane nmanner as that of Exanple 1 except that
silica ("Aerosil 200PE" produced by N PPON AERCSI L

Co., Regapdingshe defhudibn Ribaefptién hivuRIQ) {Adrip¥he)pump
15 <Conparative Exanple 5> A conparative absorbent
mageifactyaed byl'lé)dpsoblrgvamgi, heéd..i tradpenagaere CHrdhhavas used

as that of Ex le 17 except that th eci al ., (DD15) .

aS PR e RTY ha PR S er e R RgBHt CKEThS HodidherpigAtion
L et

&% AihdenBA G A e AB-SRRRRGA (5 (AT R By Tor

sampldito saelk uprritievolésof that sapliribedngtr elihg dexeapby tbadrbing

the material (DD15) was not added. 25 <Conparative
phxsiglsigecat sajing oihsaabeor hentaresin @entlclﬁéél)ﬁorég} pofghe7 )

' d | he. . h f. EXx | 17
TR D A H
aPrBRRMtIORRE rm@%l%ﬂ%%?‘lé th® resultod tHBS 488G 0h ArO5RE®Nnh

the materi al
Tables 1 and 2 below.




30 73 <Conparative Exanple 8> A conparative absorbent

resin particle (8 ) was obtained in the sane manner
as that of Exanple 17 except _that silica ("Aerosil
200PE" produced by NI PPON AEROSIL Co., Ltd.) was used
5 Regarding the
di ffusi on absorption anount (Q {a dropping punp
trade nane:

in place of the materi al

manuf act ured by Todor oki
"CP-21", was used
wat er-retenti on anount (X),

TLElee under | oading (Y),
a bl

( DDL5) .

Sangyo Co.,

as netering punp},

Ltd.,
t he

the liquid perneation

and the absorption tinme (2)

m-n)—necessai-y-—f or-a—10—sarpt-eto-—swell—up-to-70-vol%
of the saturated swelling degree bgxafserbi ng
physi ol ogi cal $aHnrer—the abserbenrt—esir—partieles
(1) to (20) and &t he | gonpgratie/e 7apsgrdent {res) M2 | 13 | 14 | 15
gartH-et-es—{ 1+ o8 —were—eval valed—by—the
ArgrReRtFsitbned et 2pps) | @nds)t ke | @) [i(s) | o) [ihe| (12) | (13)|(14) [(15)
RAFHEE ot i on—ar-eshowal-A—Tables1—and 2 lbellow 15174
Diffakibe aBsofpeionpl ¢ 123456789101112131415 Alsorbent
anf@st N( 1) (2) (3) (4d (52 (48 (58)|:3)| 69) 6.5 |B5h)| (4b2) £41 B35 143 ( B2 | 49
(&) particle Dififusi on absgrpt/i of
ampunt-50525355525758525R495485585249 1( nd)
WXRE-@stehtgdent i on s
andRU ) ( X) 36363536 358585353334 35358336 | (1/ (035 Lbsibisd | 33 | 36
(glRr meation rate
Liquid permeation rate
under loading (Y) 12]15|15|16|20|24}21({1919| 12|19 |20 | 15|12 12
(m]/min_)
Absorption time () | 17 613011 111.7{10]1.1|1.1]1.3| 1.0] 1.2 | 0.9 | 0.9 0.9 | 1.8
(min)
—0.0071(Y)+2.7 2.412.4|2.5|2.5(2.5|2.5(2.4(2.4(2.5{2.4|2.5|25|2.4|2.4 |24
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under | oadi ng(Y) 121515162024211919121920151212 (i / mi n)
Absorption tinme (2)
(mn)l.81.61.21.11.71.01.11. %% 31.01.20.90.90.91.8
-0.0071(Y)+2.72.42.42.52.52.52.52.42. 42.52.42.52.52. 42
.42.4 75 Tabl e 2 Exanpl eConparati ve Exanpl e
161718192012345678 Absor bent
resin(16)(17)(18)(19)(20) (1) (2")(3")(4")(5)(6")(7")(
garticle Diffusion absorption _
anpunt 52525355503740233735393536 (m ) WAter-retention

amount ( X) 363536353834 35323234 §8mpgrajive Exgmiplp
per neati on ratelﬁﬁdér 10pthngd |1 |2 13(4|5|6|7]8
(Y) 15141520121 8899 (n /1in sorptlion tinel (Z

ﬁfﬁ’é’éﬁfﬁ?‘ig' ?*@] LI ELEE SHEAQ ey

Df@gﬁr&l)sgf Al m xturle optalned by njxing |100 partp of
pul’p and Q par 2 r LESI

particle (1) ob%gl nﬁgd 53?1 @ar‘?’gl 87 14(2%#36%:5932!1?@ 36
|nvent| on by using an aiy blender{was pilgd evenly| sg

WaR,- I.eqelgt%\ﬁe a basig weight of about @OQ g/{n2, and

ok o n Lh LSBT B 98 ST 30 sgap e

bsorber (Bl) |lwas cut intoja nectangullar {shape|of| 14

—

L1
cmx 36 cm and on the upper
Liquid permeation rate
under loading (Y) 1514 | 15| 20|12 |11|12(13|11|8 {8 ]9 |9
(ml/min)

Absorption time (Z)

) 1.2109]109]0911.815.013.7|5.1|5.0{4.8{4.1|4.5{4.5
(min)

—0.0071(Y)+2.7 2.4125]24(|25|24(2.5|2.5{2.5/2.5{2.6/2.6/2.6|2.6

<Example 21>

A mixture obtained by mixing 100 parts of fluff pulp and 100 parts of
the absorbent resin particle (1) obtained in Example 1 of the present
Invention by using an air blender was piled evenly so as to have a basis
welght of about 400 g/m?, and pressed with the pressure of 5 Kg/cm? for 30
seconds to obtain an absorber (B1) of Example 21. The obtained absorber
(B1) was cut into a rectangular shape of 14 cm x 36 cm, and on the upper
surface and the lower surface of the absorber having the rectangular shape,
sheets of water absorbing paper (basis weight: 15.5 g/m2) having the same
size as that of the absorber (B1) were placed, respectively. Furthermore, a
polyethylene sheet used in a commercially available disposable diaper was

placed on a rear side and a polyethylene non-woven fabric (basis weight: 20.0
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10 surface and the | ower surface of the absorber
havi ng the rectangul ar shape, sheets of water
absor bi ng paper (basis meighé' 15.5 g/ n2) having the
same size as that of the abdBrber (B1) were placed,
respectively. Furthernore, a polyethylene sheet used
in a comercially avail abl e di sposabl e di aper was

pl aced on a rear side and a pol yet hyl ene non-woven

. . . C 20 7
oIS 308 A R PSS D
pRvdeduged. <Exanples 22 to 40> 5 Li kew se, absorbers

(B2) to (B20) were prepared by using the absorbent

resin particles (2) to (20), respectively, in place of

ghe a SOégent resin particle (1), and further,
<greapadeh?etaddBers (2) to (20) were produced with the

, t
F or meHLERARE AREl Hers BoTES REPOPWIS bl ba byl UEE HES
albdvrbeRErdsin @airticlean(2) & @0) Aespbiétivdlgdni gla&xafftecabboneént

di spersed thereon evenly, and further a | ayer forned

regin pasgcledi), ansk furtluer digposablesdiepark@a to (2@rwere, produced
ereby a sandw ch,structure was obtai ned. The

“%@%ﬁ%%%?Eeﬁﬁ§p§@1ﬁ¥¥ssed with the pressure of 5 Kg/cn?

for 30 seconds to obtain an absorber (B21). The

obt ai ned absorber (B21) was cut into a rectangul ar
<Ekapplefd124 cmx 36 cm and on the upper surface and

the | ower surface of the absorber havin

r ect af\§fer arlsyﬁwas f@ﬁ@éﬂé"’%\; SRenagits ﬁ%ﬂgﬁﬂmhg?b@%@am of the
Aprape i Dakuiiel o Bl PR EAb 00 BASRIH GG ] Bnoreon

evaly IR hePa Qﬁﬁ%ﬁﬂe@%itﬁrWFaﬁ§ Q4 fluff Fulp was stacked
comrercially availabl e disposabl e diaper was pl aced

tlmreany wherehyde sandwihpstiryeturg veaeobtadme dvo VERe &tatcture was
(basi;s weight: 20.0 g/ s. placed on a front side,
PYiseped wﬁ the BRSSP of éﬁ%@%(@ﬂ?&ﬁﬁ@%ﬂo‘&f@éﬂ!ﬂ 25 absorber

t] : t a
RN A ), T ) 1
cinhaB6 e, Ruagn eh@ hppse spifatdahdithe lewsPaiahted 6f the absorber

absorbent resin i ) )
having the rectangular shape, sheets of water absorbing paper (basis weight:

15.5 g/m?) having the same size as that of the absorber were placed,
respectively. Furthermore, a polyethylene sheet used in a commercially
available disposable diaper was placed on a rear side and a polyethylene
non-woven fabric (basis weight: 20.0 g/m?2) was placed on a front side,

whereby a disposable diaper (21) was produced.

<Comparative Examples 9 to 16>

Comparative absorbers (B1’) to (B8) were prepared in the same
manner as that of Example 21 except that the comparative absorbent resin
particles (1) to (8) obtained in Comparative Examples 1 to 8 were used,
respectively, in place of the absorbent resin particle (1), and further,

disposable diapers (1) to (8) were produced with the same, respectively.
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particles (1') to (8') obtained in Conparative
Exanples 1 to 8 were used, respectively, in place of
the absorbent resin particle 9 and further, 30

di sposabl e diapers (1') to (§ ) mere produced with the
same, respectively. 77 An absorption anmount until

| eakage and a surface dry feeling of each of the

di sposabl e diapers (1) to (21) and (1') to (8') thus
fornmed were neasured by the follow ng nmethods. A
surface dryness val ue according to SDVE of 5 each

di apeAnVissofBEeH hegouit dig] RdR¥ee @Qﬂ(‘d sMQw&W fé@hnﬁhﬁ“ each

results of the neasurenent are shown in Table

ofdhtesdispesaiile dnapars (ill}ltq (21) ea\lda(@é:to (& bhis ﬁqrmmbWere measured
TR G5y oo
agw&s feafitfed ﬁé;‘?ﬁ éovc’é QS ity Higlh(?{a ‘o g reshﬂts of

I Spo I aper was {0 the &acr
tlgumeadutanent araltlowh iaTab¥e Bl appi ng aI | owance of the
di sposabl e diaper and the gumed tape: 1 cmfromthe
end). The acryl plate was fixed in atilted state
i th tilt of 45, .,in nner such that the end at
&% Fﬁba@@uEFéﬁﬁgéﬁ?g %%%per was fixed (upper end)
was dizsPR$RchRAbid \@aPei 46
of 30 m’nfr%pmthe ug er Qend x3§—(5‘ )o%tatsﬁ)eéot eéggné:ryl

platevie40 end)» 360 thm) weight: O K@) haﬂcbang ehdu@gesr end) of one
artlfl%ﬁg urlgﬁwgo 03 wt% of _calciumchloride, 0.0
sharspeidgdd Al an &h@ Hignosablegligper was fugidmthe acryl plate

W%{illlag élgx%%leaqgagggg(?t (%QIO)V r%ggﬁé%% ea%},c\évg)tfgg}e dlsposable
diERP Rl tlﬁaglﬁﬁﬁl@baK:Ltld:m fioadRe BAEE: TUSaddl plade Was fixed

rate of 100 g/ mn anount of the art|f|C|aI urine
ich&rltptistane Mrltln adilt af 45P, ini amamiensuchdkatitiie emd tahevhich the

J f th [ bl det d,
hRESaHIE ey es (e LR aRE A bR Fbiad OReaHPRARSIE.
Tpg{xt At 4§ (ﬂéﬁ?‘ﬂ)n Sr of230 el 'Fh ggg &%i)pfe? %kldgggo mmbpﬁ?ﬁﬁmg{lgep%trher end

ers a sur eac I ' Sposa
(owat enﬁﬁdarbi‘%@ niseftonobotlhdloap et sidag, dﬂ‘ﬂﬂic@eﬂ&ﬂﬁﬁé (@03 wt% of
amount _unti | Ieakage SO as to

calcium chloride, 0.08 wt% of magnesium sulphate, 0.8 wt% of sodium
chloride, and 99.09 wt% of ion-exchanged water) was charged by a dropping
pump (manufactured by Todoroki Sangyo Co., Ltd., trade name: “CP-21") at a
rate of 100 g/min. An amount of the artificial urine charged until the
artificial urine leaked from the lower end of the disposable diaper was
determined, and this amount was assumed to be an absorption amount until

leakage.

<Surface dry feeling>

10 persons felt with fingers a surface of each disposable diaper that
had been used for determining the absorption amount until leakage so as to
evaluate a surface dry feeling of the disposable diaper with the following four

criteria. An average of the evaluations by the 10 persons was obtained as a



l

eval uate a surface dry feeling of the disposable

di aper with the followng four 30 criteria. An average
of the evaluations by the 10_persons was obtained as a
| 78 surface dry feeling. o:7§xcel lent dry feeling O:
Dry feeling at a satisfactory level with slight
wetting x: Wettish state with poor dry feeling or wet
state without dry feeling 5 79 Table 3 Perfornance of
leSPO di_aper Di sposabl e Absorption Surface dry S

S%@d?%ﬁ%?&%hnt until feelingSurface dryness | eakage

o Bxoallare drkdpel2dd 400077 222370065 233380073 244400067
255400065 266430075 277420066 288390057 299430060

A: Qrpbaddzgnaics satisfastoydevel with slight wetting

x: Wettish state with poor dry feeling or wet state without dry feeling
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3212430069 3313440074 3414450072 3515380062 3616430067
3717430070 3818450071 3919440069 4020410062 4121460080
91' 320A35 1 02'3 1 0024 113 310A26 1 24'3 1 03 6
14135' 32036 1 46'3 1 03 2 1579350138 1 68'3 1 03 3 80
I ndustrial Applicability The absorbent resin particle
of the present invention can be used for various
absorbers, and by so doing, absorbent articles that
are sy %qptially 5 free from | eakage of absorbed

liquid ¢an be obtained Particularly, the absarhbent
resin particle ig suitabl yPerfopmayechf idispbyadleahiaer
o | PRESEATT b o apal SBE (o o es
etc.), papKin (sani femkegn er t oakie (%)
pajgziinconuipence padBQ_ungarpad§Cf9r syrgi9§I77
R AN A K SR S T
use 48 di spasabl e diagmeos. It should be noted tirad
t hg 2:125 OT berll[ regTm p%lolb(,i e pf t'neom ESET 67
25 5 400 O 65
26 6 430 O 75
27 7 420 O 66
28 8 390 O 57
29 9 430 O 6 0
o | 30 10 380 O 55
% 31 11 450 O 67
;:5 32 12 430 O 69
33 13 440 O 74
34 14 450 O 72
35 15 380 O 62
36 16 430 O 67
37 17 430 O 70
38 18 450 @) 71
39 19 440 O 69
40 20 410 O 6 2
41 21 460 O 80
9 1’ 320 A 35
=110 2’ 310 A 24
g 11 3’ 310 JAN 26
IR 4’ 310 A 36
% 13 5’ 320 A 36
é 14 6’ 310 A 32
31|15 7' 350 A 38
16 8’ 310 JAN 33
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invention is useful not only for use in hygienic
products but also for various applicationg such as a
pet urine absorbing agent, a_yrine gellingl agent for
15 portable toilet, a freshn@@s retaining agent for
vegetables and fruits, a drip absorbing agent for
nmeat and fish, a cold retaining material, a disposable
pocket warmer, a gelling agent for batteries, a water
retention material for plants and soil, etc., an
It rd EWORGCcABARY al , a water sealing agent, a
packing agent, artificial snow, etc. 20 81 CLAIMS 1.
An abEhe labsorbeesirasipapdntidle of drppiesent inventiosedn b&eded for
pol ymer (A) including, as essential constituent units,
vanoymaksarbsrsysns Ry sy doingh sheerbeat prigles/that arg pubstantially

t 5.1 .t h ter.- solub
P A Lot St liop ! HOHRE oyl SbBbe, "Phftrdety v
alsdoPBehi PcinPadEeRtis (bl tab®P BmPpl el RPRERERISHRTIENGEh as
(O, wherein the absorbent resin particle has a
disposattle déapensHdispasaklephiapewy forchildfere ntispetaplobidpees for

drophobi ¢ substance (C).is contained in_the inside,
aQi it din) BARIEN(RRnBATY REPEI Sib bR S ehgAdsdfconginence

d . : . | ai '

g RRRpREN ko SRERABELAR RS Mkl et iy

alfdorptien¥@eop hating Wwhichlinsé aiee sGfhblSforiNednESpddable
the inside of each particle of the absorbent resin

digpers.cle is a structure such that each particle of the
absor pent in particl ontai ns a.connectiqn. (RC
For el shod P st B 50k Beit afhin Prgslezs! tharbsent
irR R HoRGR L sEAR HbtRAY E&lt ﬁs@ﬁpﬂ%%'eﬂﬂ: Rdoka ?ﬂllélalsm%x; F4Rous

20 the structure sutc at a rt or an entirety

applécaticsoniehaca petinsireralsofbing sgetans airiredgéllinghgent for
i nsjde of each ﬁarti cle of the absorbent resin _
perapbleciodlet.a freshpess nptaining wgenhioravagetahleapndiyuits, a drip

At PGt £F Pt Gab obriR ke R pbitekiel (o Btmgpaiye

pocket warmer, a gelling agent for batteries, a water retention material for

plants and soil, etc., an anti-dewing material, a water sealing agent, a

packing agent, artificial snow, etc.
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hydr ophobic material W with the hydrophobic substance
(C is contained in 25 the inside of each particle of
the absorbent resin particle,., 4. The absorbent resin
particle according to claim §1 wherein the hydr ophobi c
substance (C) has a HLB value in a range of 1 to 10.

30 5. The absorbent resin particle according to claim
1, wherein 82 the hydrophobic substance (C) is a
silicone or a nodified sild 6. The absor bent

resin particle according tdg‘c‘gpgﬁm 1, further
l.ConprAﬁ'd&or@erﬁ'ﬂe&ﬂﬁ?@ﬁicl@%&&%ﬁhgg agent (E) as a
constituent conponent. 5 7. The absorbent resin

part i alceosstinlredipolymer t(Akintlidinghas esserttid cabsttimrttunits, a
resin icl xhi bi [ [ [
o SR s 15t 3058y oo s Sy ETRAL T ormed
. n rti [ [ i .
i f 3P oAt pELIE SERI Moy 0D rolIFS hd B8 internal
clobalihRing 42M3€b);@hd0. 5 mnute to 3.5 mi nutes, the
absorption tinme being a tine necessary for i the

absor bérydroplsobic pabstankce (€h swel | to 70 percent by
volune with respect to a saturated swelling degree by
absor BB§EeBhysi ol ogi cal saline. 15 9. The absor bent
resin t

absor Hareoyibin? B PPolethds £t @ B ey dia or on
ehBYetyd€he ¥rophoic 6dbstade (€) is contQir¥i/ik the ths¥lelof each
(3) where (X) represents a water-retention anount
peyfigy obthe Rbsarbent besin nagticle. particle that had been

i mrersed in physiological saline for one hour, 25 (Y)
represents a liquid perneation rate (m/mn) under

ol 0adi 1960fbsedbeht rBEnBatiile Aot LLPARGA! 1, YRhdrdtn

per neates the absorbent resin particle that has been

i mrer sledstrocpirgsuchabat alpayalor ad drtiretpef bhe hydeasyghobic

substance (C) is contained in the inside of each particle of the absorbent resin
particle is a structure such that each particle of the absarbent resin particle
contains a connection (RC) formed with the hydrophobic‘g substance (C).
3. The absorbent resin particle according to claim 1, wherein

the structure such that a part or an entirety of the hydrophobic
substance (C) is contained in the inside of each particle of the absorbent resin
particle is a structure such that a material (D) obtained by coating or
impregnating a part or an entirety of either a hydrophililc material (d1) or a
hydrophobic material (d2) with the hydrophobic substance (C) is contained in

the inside of each particle of the absorbent resin particle.

4. The absorbent resin particle according to claim 1, wherein

the hydrophobic substance (C) has a HLB value in a range of 1 to 10.

5. The absorbent resin particle according to claim 1, wherein
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(Z) represents an absorption tine (mn) neLessary for
a sanple to swell to 70 percent by volune with
respect to a saturated smell%gg degree by | 30
absor bi ng physi ol ogical salif&. 83 10. The absorbent
resin particle according to claim9, wherein the
absorbent resin particle further satisfies fornula
(4): 10< (Y)< 100 (4) 5 11. An absorber conpri sing:

L%, SEACARRpIEBE AuRBR el RSERIhARH b biant
conprising an absorber according to claim11l.

6. The absorbent resin particle according to claim i, further comprising

a diffusing-penetrating agent (E) as a constituent component.

7. The absorbent resin particle according to claim 1, wherein
the absorbent resin particle exhibits a diffusion absorption amount in

a range of 40 ml to 70 ml.

8. The absorbent resin particle according to claim 1, wherein

the absorbent resin particle exhibits an absorption time (Z) in a range
of 0.5 minute to 3.5 minutes, the absorption time being a time necessary for
the absorbent resin particle to swell to 70 percent by volilme with respect to a

saturated swelling degree by absorbing physiological saline.

9. The absorbent resin particle according to claim 1, wherein

the absorbent resin particle satisfies formulae (2) and (3):

30<(X) <70 2
(Z) < -0.0071(Y) + 2.7 3)

where

(X) represents a water-retention amount (g/g) of the absorbent resin
particle that had been immersed in physiological saline for one hour,

(Y) represents a liquid permeation rate (ml/min) under loading of 21.4
Pa at which physiological saline permeates the absorbent resin particle that
has been immersed in physiological saline for one hour, gnd

(Z) represents an absorption time (min) necessary for a sample to
swell to 70 percent by volume with respect to a saturatea swelling degree by

absorbing physiological saline.
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10.

11.

12.

83

The absorbent resin particle according to claim 9, wherein
the absorbent resin particle further satisfies formula (4):

10 < (Y) £100 (4)
An absorber comprising:
the absorbent resin particle according to claim 1; and

a fibrous material.

An absorbent article comprising an absorber according to claim 11.



