[ Desi gnati on of Docunent] Specification [Title of the Invention]
ABSORBENT RESI N PARTI CLE, PROCESS FOR PRODUCI NG THE SAME, ABSORBER
CONTAI Nl NG THE SAME, AND ABSORBENT ARTI CLE [ Techni cal Field] [0001]

The present invention relates to an absorbent resin particle, a process
for producing the sane, an absorber containing the same, and an absor bent

article. [Background Art] [0002] As an absorbent resin particle
excellent in absorption rate, there is known an absorbent resin particle
havi ng struct ur r % ce is contained in the

i nsi de @? f. ?%gs |nﬁedsocu%en¥q(Pa g%{%Ebcune Al so, there

I's knowgT abs Q resin partlcle wher ein pomder flowability and the
li ke ar %ﬂb?o@gd E? APYECHIRG 'a hydr ophobi ¢ substance on the surface of a
crosslinked pO|XB SOR Eﬁ%en£E£§ﬁu@5ﬂ%ﬂgI&L[O%%%kESS FOR PRODUCING

THE SAME, ABSCRBER CONTAINING THE SAME, AND ABSORBENT

ARTICLE

[Technical Field]

[0001]

The present invention relates to an absorbent
resin particle, a process ZIfor pfoducing the same, an
absorber containing the same, and an abscorbent article.
[Background Art]

[0002]

As an absorbent resin particle excellent 1in
absorption rate, ‘there 1s known an absorbent resin
particle having a structure wherein a hydrophobic
substance 1s contained in the inside of a crosslinked
polymer (Patent Document 1).

Also, there is known an absorbent resin particle
wherein powder flowability and the like are improved by
attaching a hydrophobic substance c¢n the surface of a
crosslinked polymer (Patent Document 2).

[0003]

Heowever, in the conventional abscorbent resin
particles and water absorbers, an absorption rate with

the passage of time after they come into contact with a



However, in the conventional absorbent resin particles and water
absorbers, an absorption rate with the passage of tine after they cone
into contact with a liquid to be absorbed (hereinafter referred to as
absorption rate pattern) is not appropriate. Specifically, the
conventional absorbent resin particles include an absorbent resin particle
( ) bhaving an absorption rate pattern where the rate is fast in the early
stage, noderate in the mddle stage, and noderate in the |late stage (the
above nti oned absarbent resin particl e of_Patent cunent ,1) and an '
absorbgﬁ%q?égintﬁhrt eclea?ﬁf)fkﬁgving"“3 e%&%%ﬁ%ﬁioﬁergggggatﬁégn ﬁ%ere t he
rate is slowin the early stage, noderate.in the m ddl e stage gnd
noder at2PFATPRECTat e 2 5Ge (tﬁ%tEEBUg-des&Fibedn% sorb%%@r?gg%% particle
of Patent Docunent 2). Wien t hese absorbent resin Particles are
appl i edSPoChbserbett dMg cFesVEALdpHsabl ROUPEPELS, T&5dD) , PRt t At=Absor ber s
used in the absorbent articles, absorption ratjios of the absorbent resins
becone imeVvededependi FHesorbehe pdetiions RArthel absdiber $:387Fd T hudht he
absorbers cannot be effectively used, so that there tends to arise
pr obl ensbshabt pont i orse opawtissn t Weelrequidet o ddee absorbret r éai hEeare apt
to occur or tinme during which the liquid not absorbed all over the
absor becast paystiagepr chotdgedie in the nSpktldishbby, iand heodasatahere the
above-descri bed absorbent resin particle (i) is used, a liquid to be
adsor bethi sheapldty absordedtihr thiecvai tnalt strage abiserbene coatact with
the absorbent resin particle at the portions wth which the liquid cones
into copiactclHowererstshan tbheuakser bent sesi mrpasbisekreeabsorbsithe
liquid and swells to beconme a gel form diffusion and absorption of
unabsorped-{ Laui diks prevent eth andsoastachesultle, Jdel e 0CHHE e UBRYENNESS
in the absorption ratio that the absorption ratio of the absorbent resin
particle,is high af, the poJdions) whis¢h £OMe,batpacONLACt M tHi fBGel i quid
to be absorbed and the absorption ratio of the absorbent resin particle is
| ow at I pher po t;gg% ereof . us, t ti whi ogne into
contactgﬁ}%ét;ﬁ’thgkfjiqanloI tot%g a sorggg, %ﬁg%ligﬁfﬁﬂ%otpgﬁzor%ggvgs apt to
remai n. . t he ot her_.ha in e.fa r ove- descri bed
scribed aghorpgn%iﬁ %4§{ﬁé§E1?%€ ?f §§%@H§ So%ﬂﬁeﬁ@ §§H

absorbe%? resinpartic rqurd 1's only gradually

absor bed after e_contact with the absorbent resin_particl .1 he
portions wth mﬁpgﬂ t eﬁﬁq%%aofgeﬁgaﬁﬁﬁﬁ%eaago%gée%ﬂ%¥%o%?§%%g§nd
unabsorbed |iquid diffuses intg the inside of the absorber. As resul t;

t he absB?pﬁL&%rthﬁoEﬁ?t%%%eabégﬁﬁéﬁFﬁﬁ%gﬁngbiP?Fﬁreegghgs FHlbghgqual at
the portions with which the liquid to %f absor bed cones into contact and
at peri PprePaPeHdrt H8ARY héFPeof-FeHOWARSGE O Ei he e T he® abSor ptPdn Fat 8l s
whol 'y slow, the time during which the |iquid not absorbed all over the
absor be¥Fast aysoifs theoladigaddent resins begafeddlabdor BRI ¢ &3¢ N1
particles, at the portions where the unabsorbed liquid remains or at the
porti onsheharert hent i quf d Wtaysbsorhetongnd mehusheféei s2BSpFBBFEM t hat a
troubl e such as skin irritation tends to occur on the skin of a wearer who
conmes iméonconbacte Widdt tthel ponsiedns.so that there tends to arise

problems that portions on which the liguid to be absorbed
remains are apt to occur or time during which the liquid
not absorbed all cover the absorber stays i1s prolonged.
Specifically, in Tthe <case where the above-
described absorbent resin particle (i) is used, a liquid
to be adsorbed is rapidly absorbed in the initial stage

after the contact with the abscrbent resin particle at



[ Background Art Docunents] [Patent Documents] [0004] [Patent Docunent 1]
JP- A- 2005- 097569 [ Pat ent Docunent 2] JP-A-2004-261796 [ Summary of the

I nvention] [Problenms that the Invention is to Sol ve] [0005]

Absorbent articles (disposable diapers, etc.) in which conventional
absorbent resin particles are enpl oyed cannot conpletely absorb a .liquid
and t he unabsorbed liquid cones into contact wwth the skin of a wearer to
tend to cause a trouble such as skin irritation. Accordingly, there have
been strongly denanded .absorbent articles that are free froma trouble
ouch asCBRUIEITTITAT | 6 Tt SbSor Dknt LEEEA perieRl ol thatORaAChe used i n
such absorbent articles. An object of the present invention is
to provil@ESHRTabseiPent-iG edPAOpRENtcl BERAVI My A Spkci BPSOHMF  the

liquid and swells to become a gel form, diffusion and
gbsorption of unabsorbed liquid is prevented and, as a
result, there occurs unevenness 1in the absorption ratio
that the absorption ratio of the absorbent resin particle
is high at the portions which come into contact with the
liguid to be absorbed and the absorption ratio of the
absorbent resin particle i1s low at peripheral portions
therect. Thus, at the portions which come intec contact
with the liguid to be absorbed, the liquid not absorbed
is apt to remain.

Cn the other hand, in the case where the above-
described absorbent resin particle (i1) 1s used, the
liquid is only gradually absorbed after the contact with
the absorbent resin particle at the portions with which
the liquid to be adsorbed comes 1into contact and
unabsorbed liquid diffuses into the inside o©f the
absorber. As a result, the absorption ratio o¢f the
absorbent resin particle tends to be equal at ‘the
portions with which the liguid to be absorbed comes intce
contact and at peripheral portion thereof. However,
since the absorption rate is wholly slow, the time during
which the liguid net absorbed all over the absorber stays

.i1s prolonged.



sui tabl e absorption rate pattern, that is, an absorbent resin particle
havi ng an absorption rate pattern where the rate is slowin the early
stage, noderate in the nmddle stage, and fast in the |ate stage. Another
obj ect thereof is to provide an absorption article free from such probl ens
as skinirritation by using the absorption resin particle. [Means for

Sol ving the Probl ens] [0006] As a result of extensive studies for
achi eving the above objects, the present inventors found that an absorbent

resin particle having a specjfic absorption rate pattern can so]lye the
above probl ens afd Fﬁﬁ?“%cc%hﬁPFEﬁgi tHﬁ*?Hben??Bﬁ?C&es’ ancTh}% gis, t he
gi st of the absorbent resin particle af the ipventign is an absg bent
resin paPiFePBScofifiisi hfa CroREPFRK d]ﬂdp§ﬁgrrﬁﬂﬁfn§nc?ﬁdfﬁg, S an
essential constituent unit, a water-soluble vinyl nmononer (al) and/or a
hydr ol yRabFeoREnyhemenier Y1e2y:andtayer 6881 PnkicRy dgdifi- (byS %hdFein, in
a neasurenent nmethod of swelled volume per 1 g of the absorbent resin
particle agabhsn physi ¢l dgicableabink, ag F&fino {@2/RaD I Ot ##edti AR (t2)
until swelled volune reaches 40 ml to the time (t1) until the swelled
vol unme veachesn5tie iski® twf 20, wpOOOY] who comes irthe ¢priasf vhehabsor ber
of the invention is to coprise the above-described absorbent resin
particl ehandoatfichsous material. [0008]
[Background Art Documents]
[Patent Documents]
[0004]
[Patent Document 1] JP-A-2005-057569
[Patent Document 2] JP-A-2004-2617%6
[Summary of the Invention]
[Problems that the Invention is to Solve]
[0005]
Absorbent articles (disposable diapers, etc.) in
which conventional absorbent resin particles are employed
cannot completely absorb a ~liquid and the unabscrbed
liguid comes into contact with the skin of a wearer to
tend to «cause a trouble such as skin irritation.
Accordingly, there have been strongly demanded absorbent
articles that are free from a trouble such as skin
irritation, and absorbent resin particles that can be
used in such absorbent articles.

An object of the present invention is to provide

an absorbent resin particle having a specific and



The gi st of the absorbent article of the invention is to conprise the

above- descri bed absorber. [0009] The gi st of the process for
produci ng an absorbent resin particle is a process for producing an
absorbent resin particle conprising: a step of m xing and/ or

kneadi ng a hydrophobi ¢ substance (C) with a hydrogel of a crosslinked
polymer (Al) including, as an essential constituent unit, a water-soluble
vi nyl nononer (al) and/or a hydrolyzable vinyl nonomer (a2) and an

et cronsll oilng.aoent (B aoc., cnac 12 steb olobbaln o o

hydr oge a Cross
vi nyl nononer (aL%% d/ or__a hydrol yzabl e vinyl noner. . (a % a%g
i nt er naf *8+Bs4m %aééﬁ’tl ) %8s H S%%%%ﬁ?él{alracoens FF&eeﬁr uni ?%‘IQn t he
presence of a hydrophobi c substance gqg, %gerein,.in gg
measur eneft Tetthod Sof SSRBI 1 €4 VOIunBper 1579 t P Hbstorbent rE8Fn
particle.against physi ol ogical saline, a ratio (t2/tl) of the tinme (t2)
unti|l BhefledsvePame arehdest 400 nF o lehE SEREECL I )PRMERET t AR Skl | ed
volume reaches 5 m is 5 to 20. [Advantage of the I|nvention] [0010]
The absoh®eaer et n far Prevedst &#Re AWM T HIN had o Slgecitficé ahB°Suit abl e
absorption rate pattern where the rate is slowin the initial stage,
nmoder at 8ufh phebredd 2t afén and ftastiqm Phevbang sthageabsorption
resin particle.
[Means for Sclving the Prcblems]
[0006]
As a result of extensive studies fcor achieving
the above objects, the present inventors found that an
absorbent resin particle having a specific absorption
rate pattern can solve the above problems and tLhus
accomplished the inventilon.
That i1s, the gist of the absorbent resin particle
of the inventicn is an absorbent resin particle
comprising a crosslinked polymer (ALl) including, as an
essential constituent unit, a water-soluble vinyl monomer
{al) and/or a hydrolyzable wvinyi monomer (a2) and a
crosslinking agent (b), wherein, in a measurement method
of swelled volume per 1 g of the absorbent resin particle
against physiclogical saline, a ratio (tZ2/tl) of the time
(t2) until swelled volume reaches 40 ml to the time (tl)

until the swelled wvolume reaches 5 ml is 5 to 20.

[0007]



Therefore, when the absorbent resin particle of the invention is applied
to absorbent articles (disposable diapers, sanitary napkin, etc.),
unevenness in the absorption ratio is small, excellent absorption
performance (absorption anount and absorption rate) is exhibited, and skin
irritation is hard to occur. [Brief Description of the Drawi ngs] [0011]
[FIG 1] FIG 1 shows neasurenent results of the absorbent resin
particles obtained in Exanple 1 and Conparative Exanples 1, 3, and 4 by a

neasur enment netig%rgﬁg; ?£§%1vol ng?ﬁ Q£'5f1§9u§6980gﬁklohﬂ‘%

FIG 2 shows ne e absor be resin partlc es obt ai ned
1 ExapLe, Jand oMl 8Ll Ao DXMBLES o She 215t BB ETENL et hod
a fibrous material.

[0008]

The gist of the absorbent article of the
invention is to comprise the above-described absorber.

[0002]

The gist of the process for producing an
absorbent resin particle 1is a procesé for preoducing an
absorbent resin particle comprising:

a step of mixing and/or kneading a hydrophobic
substance (C) with a hydrogel o©f a crosslinked polymer
{Al} including, as an essential constituent unit, a
water-scluble wvinyl monomer {al) and/cr a hydrolyzable
vinyl monomer (a2} and an internal crosslinking agent
{(b):; and/or

a step of obtaining a hydrogel of a crosslinked
polymer (A1) by polymerizing a water-socluble vinyl
moncmer (al) and/or a hydrolyzable vinyl monomer (a2)-and
an internal <cresslinking agent (b) as an essential
constituent unit in the ©presence of a hydrophobic
substance (C),

wherein, in & measurement method of swelled
volume per 1 g of the absorbent resin particle against

physiological saline, a ratio (t2/tl) of the time (t2)



FIG.3isafrontcross-sectionalvieM/schénatically illustrating a whol e device

for

illustrating a cylinder

for

[FIG 5]

measuring swelled volunme by a neasurenent nethod of swelled vol une.
[FIG 4] FIG 4 is a lateral projection view schematically

1 with a bottomplate and a disk 2 with a handgrip
measuring swell ed vol une by a nmeasurenent nethod of swelled vol une.
FIG 5 is atop view schematically illustrating a disk

2 wWith a handgrip for measuring swelled volune by a measurenent nethod of

e or <81 bbi e UPY FCmBIOTBI (RITS nbf B FLetar 1y H i Lo, Uil any of

The

known vinyl nononers ggm_., Japanese Pat ent_ No. g 48553, JP- A-2003-165883,

JP- A- 2008% 789821 egngo

3665065750 bri § he F7k

The hydrol yzabl e vinyl nononmer (a2). neans a vinyl nononmer which is
convert EYAVARBAERe Chat 8F- S6VEBITE Finyl nonomer (al) by hydrolysis and is

not particularl¥

0107

The absorbent resin particle of the invention has
a specific and suitable absorption rate pattern where the
rate is slow in the initial stage, moderate in the middle
stage, and fast in the lats stage.

Therefore, when the absorbent resin particle of
the invention is applied to absorbent articles
(disposable diapers, sanitary napkin, etc.}, unevenness
in the absorption ratio is small, excellent absorption
performance ({absorption amount and abscrpticn rate) is
exhibited, and skin irritation is hard to occur.

[Brief Description of the Drawings]

[0011]

JFIG. 1]

FIG. 1 shows measurement results of the absorbent
resin particles obtained in Example 1 and Comparative
Examples 1, 3, and 4 by a measurement method of swelled
volume (until 150 seconds).

[FIG. 2]

FIG. 2 shows measurement results of the absorbent
resin particles obtained in Example 1 and Comparative

Examples 1, 3, and 4 by a measurement methed of swelled

tan be used. [0013]



Pat ent No. 3648553, JP-A-2003-165883, JP-A-2005-75982, and

JP- A- 2005- 957591 or the like can be used. Herein, the water-sol uble vinyl
nononer means a vinyl nononer having a property that at |least 100 g

t hereof dissolves in 100 g of water at 25C. Al so, the hydrolyzability
means a property that the nmonomer is hydrolyzed by the action of water at
50C and, if necessary, a catalyst (an acid, a base, or the like) to becone
a wat er-sol ubl e one. The hydrol ysis of the hydrolyzabl e vinyl nonomer may
be perforped during,pol rization, after polynerization, and both of them
but it Y%lBW%féPQEg} gé%ggﬁﬁEﬁnégger pol ymeri zation from the viewpoint of
nmol ecul ar wei ght of the resulting absorbent resin particle and the |ike.

[ 0014] [Kﬁﬁng3ﬂhese, fromthe viewoint of absorption
characteristics and the like, the water-soluble vinyl nononer Sal% is
preferabl e. TheFhBromed isifurtRer prictEr ablGF A & ont %t nyl Y hbHomer
nore preferably a vinyl nonomer having a carboxy (salt) group, a sulfo
(sal t) grioematanaarivnol retipraaiedr tanbyPlgr st/ 1@h aRfont®2groupd or a
nmono-, di- or tri-alkylamonio group, further preferably a vinyl nonomer
havi ng aweal boxyolsakt Pygroue QuizecHr bhampyiogroupsvWpht F cubarmng -

pr ef erabl ya(net h) acryli caci d(sal t)anda

(et h)acryl am dérmorepgarti cul arl ypreferablya (neth)acrylic acid (salt),
and nost preferably an acrylic acid (salt). [0015] Herein, the
"carboxy (salt)rgroup" ineansiatéealboxyjgroauph oriew "sardoxyiatélgroup and
the "sulfonyl (salt) group"” neans a "sulfo group"” or a "sulfonate group.

Al so, the:i{gethlaegyld co@cighidsaht wimgans Bactybmncpaeitd, @l acrylise acid
salt, nethacrylic acid, or a nethacrylic acid salt and the

(et h) agr v} am de, n&f%ﬂﬁ%%r | arg.de rera gTthaer whanider Merneewer byt he sal t

i ncludes an al kali neta 6¥ithiun1 sodi um potassium or the like) salt,
an al k%é%ﬁﬁ%@ﬁ%ﬁt”ﬁ%%hoﬁ”%&n%éme&%&lﬁ&ﬁé.Or the like) salt, or an
anmoni um ) salt. Anong these salts, fromthe viewoint of absorption
characteristics %?g t?ﬁ like, the salt is preferably an alkali netal salt
or an annnniun1ga t, rther preferably an alkali nmetal salt, and

particul arly pr%&%tagl%f?e?ogégn%ﬁghtschematically illustrating a

disk 2 with a handgrip for measuring swelled volume by a
measurement method of swelled volume.
[Mode for Carrying Out the Invention]

(00127

The water-soluble vinyl monomer (al) is not
particularly limited, and any of known vinyl monomers
{e.g., Japanese Patent No. 3648553, JPwA¥2003—165883, JP~-
A-2005-75982, and JP-A-2005-95759} or the 1like can be
used.

[0013]

The hydrolyzable vinyl monomer (aZ) means a vinyl
monomer which 1is converted into the water-soluble vinyl

monomer (al) by hydrolysis and 1s not particularly



[ 0016] In the case where either of the water-soluble vinyl
nmononmer (al) or the hydrolyzable vinyl nononmer (a2) is used as a
constituent unit, each of themmay be singly used as a constituent unit
or, if necessary, two or nore kinds thereof may be used as constituent
units. Also, the sane shall apply in the case where the water-soluble
vinyl nmononer (al) and the hydrol yzabl e vinyl nononer (a2) are used as
constituent units. In the case where the water-soluble vinyl nmononer (al)
and the_ h yzable vin

gg} ar r%%g%gfiﬁuazfmé’f ?ﬁle%ﬁl%w?ref%fy% arg‘%}%%%d a%SggnS“& Ign%‘?ggieg’bl ;he
t t
0/ 6 t 05 0BPB - t haCR RS F At E%b%%%oéﬁfﬁ?aﬁ 4y é%ea and, st oy ef er abl y

performance is further roved. a constituting unit of
t he abs%@%erﬂp‘%ﬁqp%aﬂfﬂr??b (S’trhe?h? héﬁr]“tehec%t?le SOP Dt e ﬁ%??lﬁgnomr

(al) and the hydrol yzabl e vinyl nononer (a2), another vinyl nononmer (a3)
copol yneh¢zameetheeewpth cahnbe UREPTRRT t & 866 s B t UeRY Lunfenorep18]

having a property that at least 100 ¢ thereof dissolves
in 100 g of water at 25°C. Also, the hydrolyzability
means a property that the monomer is hydrelyzed by the
action of water at 50°C and, if necessary, a catalyst (an
acid, a base, or the like) to become a water-soluble one.
The hydrolysis of the hydrolyzable vinyl monomer may be
performed during polymerization, after polymerization,
and both of them but it 1is preferably performed after
polymerization from the viewpoint of moclecular weight of
the resulting absorbent resin particle and the like.

[0014]

Among these, from the viewpeint of absorption
characteristicsrrand the 1like, the water-soluble vinyl
monomer (al) 1s preferable. The moncmer 1s further
preferably an anionic vinyl monomer, more preferably a
vinyl monomer having a carboxy (salt) group, a sulfo
(salt) greoup, an amino group, a carbamoyl group, an
ammonio group, or a mono-, di- or tri-alkylammonio group,
further preferably a wvinyl monomer having a carboxy
(salt) group or a carbamoyl group, particularly

preferably a (meth)acrvlic acid {salt) and a



The ot her vinyl nononer (a3) copolynerizable therewith is not particularly
limted and any of known hydrophobic vinyl nononers {e.g., Japanese Patent
No. 3648553, JP-A-2003-165883, JP-A-2005-75982, and JP- A2005-95759} or the
| i ke can be used. The follow ng vinyl nmononers (i) to (iii) and the |ike
can be used: (i) aromatic ethylenic nononers having 8 to 30 carbon atons
styrenessuchasst yrene, a- net hyl styrene, vinyltoluene, and hydroxystyrene;
vi nyl napht hal ene; and hal ogen-substituted styrenes such as

di chl or ost al i phatic eth Ien mer to 20 b
at ons tRehTa SV&gWégePetﬁyyﬁﬁ% pr %ﬁﬁ§finﬁ¥enzprﬁéozggﬁ1ege 2 carnon
pent ene, hept ene, di i, sobuty oct ene, dodecene, t

al kadi ehBEFBUESAY RS, | E%al%%c Fi aWHSFh@q% %%$ﬂ$§eﬁgf%§%Flc

et hyl eni ¢ nmonomer having 5 to 15 carbon atons
acid {(salt).

[0015]

Herein, the ‘"carboxy (salt) grocup" means a
“carboxy group” or a “carboxylate group and the "sulfonyl
{salt) group” means a “sulfo greup” or a “sulfocnate group.
Also, the (meth)acrylic agid (salt) means acrylic acid,
an acrylic acid salit, methacrylic acid, or a methécrylic
acid salt and the (meth)acrylamide means acrylamide or
methacrylamide. Moreover, the salt includes an alkali
metal (lithium, sodium, potassium, or the like) salt, an
alkaline earth metal (magnesium, calcium, or the 1like)
salt, or an ammonium (NH;) salt. Among these salts, from
the viewpoint of absorption characteristics and the like,
the salt 1is preferably an alkali metal salt or an
ammonium salt, further preferably an alkali metal salt,
and particularly preferably a sodium salt.

[001¢]

In the case where either of the water-soluble
vinyl monomer {al) or the hydrolyzable vinyl moncmer (aZ2)
is used as a constituent unit, each of them may be singly
used as a constituent unit or, 1if necessary, two or more
kinds thereof may be used as constituent units. Also,

the same shall apply in the case where the water-soluble

10



nonoet hyl eni cal | y unsaturated nononers [ pi nene, |inonene,indene,etc.];
andpol yet hyl eni cvi nyl pol yneri zabl e nononers [cycl opent adi ene,

bi cycl opent adi ene, et hylidenenorbornene, etc.]; and the like. [0019]

In the case where the other vinyl nmononer (a3) is used as a constituent
unit, the content of the other vinyl nononer (a3) unit is preferably 0.01
to 5% by nol, nore preferably 0.05 to 3% by nol, further preferably 0.08
to 2% by nol, particularly preferably 0.1 to 1.5% by nol based on the nol

nunber of %Ee mater-soleLe viQ¥I nonomper %ﬁ&) it and the hydrol yzabl e
Vinyl nBRBHLT TR2YMGRI t (2 FF o The WitowsaPAL 16F Ko BEPgh CHAFABES i ot i cs
and the |i ke, the content of the other vinyl nononer (a3) - unit is nost
pref er abfy’ 0%y waPd [Fpo2epnstituent whilgr osstd nkPRg Gyt "EBYSi s not
particularly limted and any of known crosslinking agents {e.g., Japanese
Pat ent NBE 36483530 LyPle 2003y 168888neIP-(A120050 750u82hvdhel yzable
JP- A-2005-957591 or the |like can be used. . Anong these, fromthe
vi ewpoi ningl absoepet onl ahar acteer hsefdcsaandants Jtdant a ugridss| i akeng agent
having two or nore ethylenically unsaturated groups is preferable. The
agent isbletrhemtpref exlabiy) acf them is preferably 75/25 to 99/1,

more vpreferably 85/15 to 953/5, particularly preferably

90/10 to 93/7, and most preferably $1/9 to 9%2/8. When

the ratio falls within such a range, absorption

performance is further improved.

[0017]

LAs a constituting unit of the absorbent resin
particle other than the water-soluble vinyl meonomer (al)
and the hydrolyzable wvinyl monomer (aZ2), another vinyl
monomer (a3) copolymerizable therewith can be used as the
constituent unit.

[(6018]

The other wvinyl monomer (a3) copolymerizable
therewith 1is not particularly limited and any of known
hydrophobic wvinyl mconomers {e.g., Japanese Patent No.
3648553, JP-A-2003-165883, JP-A-2005-75982, and JP-A-
2005-95759} or the like can be used. The following vinyl
monomers (i} to {iii} and the like can be used:

(1} aromatic ethylenic monomers having & to 30 carbon

atoms

styrenes such as styrene, c-methylstyrene,

11



poly(neth)allyl ether of a polyol having 2 to 10 carbon
atons, particul arlypreferablytriallylcyanurate, triallyl isocyanurate,
tetraal | yl oxyet hane, or pentaerythritol triallyl ether, and nost
preferably pentaerythritol triallyl ether. [0021] The content of
the crosslinking agent (b) is preferably 0.001 to 5% by nol, nore
preferably 0.005 to 3% by nol, and particularly preferably 0.01 to 1% by
WDL bﬁseﬁ gn the nol nunber of the mater-soluble vi nyl nononer (al) unit
and the zabl e V|n nono Wh nt S
F%Bg;? %E K ¥Hﬁ§§’ t i aﬁg%?ﬁﬁ¥%ﬁé%ﬁ ?SCteV%% ?%%igﬁgggﬁhgherggghanced
The crosslinking age Al e used, s t
two or %%%%gﬁpnagb?ﬁéFgéﬁ%FGO% ges gﬁc as 1chfgr¥s yre%g,a mxture of

(1i) aliphatic ethylenic monomers having 2 to 20 carbon

atoms

alkenes [ethylene, propylene, butene, isobutylene,
pentene, heptene, diiscbutylene, octene, dodecene,
octadecene, etc.]:; alkadienes [butadiene, isoprene,

etc.]; and the like;

(i1i) alicyclic ethylenic monomer having 5 to 15 carbon

atoms

monoethylenically unsaturated monomers [pinene,
limconene, indene, etc.]; and polyethylenic vinyl
polymerizable mMonemears [cyclopentadiene,

bicyclopentadiene, ethylidenenorbornene, etc.]; and the
like.

[0019]

In the case where the other viqyl monomer {a3) 1is
used as a constituent unit, the content of the other
vinyl monomer {a3) unit is preferably 0.0l to 3% by mol,
more preferably 0.05 to 3% by mol, further preferably
0.08 to 2% by mol, particularly preferably 0.1 to 1.5% by
mol based on the mol number of the water-soluble vinyl
monomer {(al) unit and the hydrolyzable vinyl monomer (az}
unit. From the viewpoint of absorption characteristics

and the like, the content of the other vinyl monomer {(a3)
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The crosslinked polynmer (A) can be produced in , the same nanner as a
conventional |l y known aqueous sol ution polynerization nethod {an adi abatic
pol ymeri zation method, a thin-filmpolynerization nmethod, a spray

pol ynmeri zati on nmethod, or the like; JP-A-55- 133413, etc.} or a known
rever sed- phase suspensi on pol ynerization nethod {JP-B-54-30710,

JP- A-56- 26909, JP-A-1-5808, etc.}. Anong the polynerization nethods, a

sol ution polynerization nmethod is preferable. An aqueous sol ution

- polynerizatipon nethod is particular| referabl e, since organic sol vent
“and théu$+?el%r%oﬁgtpﬁ@§§§§éﬁﬁl§°u dnng hencé it is advantageous in
producti on cost, égg 4] The hydrogel {containing the crosslinked
pol ymer and wat ef tai ned by polynerization can be chopped as required.
The size of each piece of_the hydrogel after chopging ( maxj f1dganeter)
is preferably 5Bngme%PAD! ERKIRBr 2 9R%F er'dl y 100G t7P Bt ahaY
particularly preferably 1 mmto 1 cm Wen the size falls within such a
range, blmiyefg pReperdy i ©If ukiwen | wirved it hiihe WY pfocess. [0025]
Thechoppi ngcan becarried out by a conventionally known nethod and the
hydr ogelapancbe Ehoppéd Nisi ng648 bRy edErmall Schoppidig delf c-4@Vg, a
bexm |1l, a rubber chopper, a pharmam ||, a m ncing nmachi ne, an i npact
crusher75982a aolll JErBsROCL-GS P8 Idke.hg 00263 can be us¢d.the case where
a solvent (an organic solvent, water, or the like) is used in the

pol ynmeri zati on, ahbagsotent, i stpoef etlabl yvienpvédtbyodi stbsdaptonnafter
the polynerization. In the case where an organic solvent is contained in
the solyentactbeigontentaref dthe Drgani & selowentirafitrey ddwent emwvahgby
distillation is preferably 0 to 10% by weight, nore preferably 0 to 5% by
wei ght, o par tigul ardyror ef &bl &n 0c£013% bynwetghtseand gpstippref esably 0
to 1% by wei ght based on the weight of the absorbent resin particle. Wen

the contentofalls W thinhe sughyahd ande, abseipli-on peckeraenge o
(particularly water-retention anount) is further inproved.
poly(meth)allyl ether of a polyel having 2 to 10 carbon
atoms, particularly preferably triallyl cyanurate,
triallyl isocyanurate, tetraallyloxyethane, or
pentaerythritol triallyl ether, and most preferably
pentaerythritol triallyl ether.
[0021]
The content of the crosslinking agent (b) 1is
preferably 0.001 to 5%.by mol, more preferably 0.005 to
3% by mol, and particularly preferably 0.01 to 1% by mol
based on the mol number of the water-soluble vinyl
monomer (al) unit and the hydrolyzable vinyl monomer (aZ)
unit. When the content falls within such a range, the
absorption characteristics are Ifurther enhanced.
[0022]

The crosslinking agent (Al}) may be used singly or



[ 0027] In the case where the solvent contains water, the water
content after the renoval by distillation is preferably 0 to 20% by

wei ght, nore preferably 1 to 10% by weight, particularly preferably 2 to
9% by wei ght, and nost preferably 3 to 8% by wei ght based on the wei ght of
t he crosslinked polyner. Wen the content falls within such a range,
absorption performance and the fragility of the absorbent resin particle
after drying are further inproved. [0028] Herein, the content of

t he organlc sol vent agd the water c Ig$t an be deternlned by subtracting
t he wei ght 2 of*¥hBT freqSulfiig “afl™& h Ffrom the weight of the
sane before heatlng? t he heati ng being carrled out by neans of an infrared

wat er content med8 ng machi ne {JE400 manufactured by KETT Co. and the
| 'i ke: 1205C, 30 m nutes, atnospheric hunldlty bef ore heating: 5010% RH,
| anp speci ficat FBf FOPES WowWed[ oodoper caxs Phe BRIHOET ot 'r enpvi ng
the solvent (inclusive of water) by distillation, there may be applied a
net hod oferemeval bewistil Bati on (deyvagfibpadsiyng ahot ap@auePew at a
tenperature of 80 to 230C, a thin filmdrying nethod by nmeans of a drum
dryer thatutsocheat edatyd®0ltat280C or ndtgrdd ke, dafheat i ag)abeduced
pressure drying nethod, a freeze drying nethod, a drying method using
i nfraredolayerdeeantat merthdd, | taathon-fodmt pe Uvindes:1 40030} method, The
crosslinked polymer can be pul verized after drying. The pul verizing net hod
IS not pardpea ardylymetiedriand Acchodent benathpul Vekezat FprAdeyi-ce
{e.qg., a
133413, etc.} or a known reversed-phase suspension
polymerization method {JP-B-54-30710, JP-A-56-26208, JP-
A-1-5808, etc.}. Among the polymerization methods, a
solution polymerization method is preferable. An agueous
solution pelymerization method is particularly preferable,
since organic solvent and the like are not necessarily
used and hence it is advantageocus in production cost.
[0024]
The hydrogel {containing the crosslinked polymer
and water} obtained by polymerization can be chopped as
reguired. The size of each piece of the hydrogel after
chopping (maximum diameter) is preferably 50 um to 10 cm,
more preferakly 100 um to Z cm, and particularly
preferably 1 mm to 1 c¢m. When the size falls within such
a range, a dryving property is further improved in the
drying process.

[0025]

The chopping can be carried out by a
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hamrer crusher, an inpact crusher, a roll crusher, a jet stream ng
crusher} or the lIike can be enpl oyed. The obtai ned pul veri zed crosslinked
pol ymer can be classified with a sieve or |ikes according to necessity so
that the particle size is adjusted. [0031] When t he crosslinked
pol ymer is pulverized according to necessity, the weight-average particle
di aneter of the crosslinked .polyner (Al) is preferably 100 to 800 um nore
preferably 200 to 700 um further preferably 250 to 600 um particularly
preferablé BOQ,to@igo, and nost preferably 350 to 450 ‘Rm When the

wei ght - 5787V 55&1pRALE e “GXE f AR t HBE sudhe a PERGRISAbsERPt i BA
performance is further inproved. [0032] . Herein, the

wei ght - SPEPREE paFtPel e ditrRt T 1 drbasiraP BYY t K& Wetthod edéseri Bed in
Perrys Chemical Engi neer's Handbook 6th edition (MacG aw H || Book
ConpanyPexDng4l, page ZMbassi ngchoRpeTap BesPhsiravastishiakera antistandard
sieves (JI'S Z8801-1:2006). That is, JIS standard sieves are superposed in
an ordenaghinheseaof 11GGRUNTr850cum F10 aunro300 wamsHR5} Rmr 35B6eum 250
um 150 um 125 um 75 um and 45 umrespectively and a receiving plate
fromthéikep. About 50 g of a neasuring particle is placed on the top
sieve and shaken for 5 mnutes using a Ro-Tap test sieve shaker. The

wei ght of the ngasuking particle remaining in each sieve and the receiving
plate is neasured, the total being regarded as 100% by wei ght. Then, the
wei ght fractionzaf thke paséi aheren Laghisieve (ks detgiminedo 1 ALLer the
value is plotted on a logarithm c probability paper {the opening of the
sieve (patti¢l edianeter)ias abscissa and ¢he weiighte fira6tiQN aghe
ordinate}, a line connecting individual plots iI's drawn and a particle

di amet e5, ¢9EheSRANALRGrER2BA%Y by-MEr gt Qf & her yei ght fraglion L§.
determ ned, the particle dianmeter being regarded as the wel ght-average
parti cl i - - [L0033] T | Ler tent finpe
particlgggygg?%gétﬁégfer %%etg séfffﬁgﬁu%g?féﬁngkggnﬁgb é?e‘%r%? t he
cont ent | p icles having a particle diameter. of 106 |amor |ess
(prefer%%%?g%ggdp?%$of&q%s§%ivggb$bf3fgﬁl§x)%6rg?wgﬁgh%hgr Pe¢8"  hore
preferably 1%Db ight or_less ed.on_t qtal weight of the

ot 1 B8 Vahe LORBENErST TTTR bar o7 cFos ar be et B By 1% Rl t he
pLots generated,ghep,  he. a0us: IoNLingd, ) oft - ayerage parflgle, diameter

particularly preferable 0 to 3% by weight, and most
preferably 0 tc 1% by weight based on the weight of the
absorbent resin particile. When the content falls within

_such a range, absocorption performance (particularly water-
retention amount) is further improved.

[0027]

In the case where the solvent contains water, the
water content after the removal by distillation is
preferably 0 to 20% by weight, more preferzbly 1 to 10%
by weight, particularly preferably 2 to 9% by weight, and
most preferably 3 to 8% by welght based on the weight of

the crosslinked polymer. When the content falls within
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[ 0034] The apparent density of the crosslinked polynmer (Al) is
preferably 0.54 to 0.70 g/m, nore preferably 0.56 to 0.65 g/m, and
particularly preferably 0.58 to 0.60 g/m . Wen the apparent density falls
wi thin such a range, absorption performance is further inproved. The
apparent density is measured at 25C in accordance with JI'S K7365: 1999.

[ 0035] The shape of the crosslinked polynmer (Al) is not
particularly limted and exanpl es thereof include an indeterm nate crushed

shape, a scal e shape, earl|, shape, _and a rice grain shape,. Anong these
shapes, StHg Fnﬁépgﬁm|%§%§%9R%%%dg§ﬁgﬁﬁm?gcﬁrgpgrgﬁﬁaﬁs%ﬁ?ﬁ%&yv?gmpoint
that the particles in such a shape can be well entangled mﬁ%h fibrous
mat er i aF&e| PRAFHTHEHE | diFsS SuchaHd dilspoddbice dRagerand fhet & ri8Fittl e
possibility of the particles falling off fromthe fibrous materials.

[ 0036] TRereY®dslinked pol ynmer (Al) can be subjected to asurface

crosslinking treatnent wth a surface crosslinking agent according to
necessity.As the0028]

Herein, the content of the organic solvent and
the water content can be determined by subtracting the
weight of the measuring sample after heating from the
weight of the same before heating, the heating being
carried out by means of an infraied watér content

" measuring machine {JE400 manufactured by KETT Co. and the
like: 120+5°C, 30 minutes, atmospheric humidity before
heating: 50+10% RH, lamp specification 100V, 40W}.

[0029]

As the method for removing the solvent ({(inclusive
of water) by distillation, there may be applied a method
of removal by distillation (drying) by using a hot air
flow at a temperature of 80 to 230°C, a thin film drying
method by means of a drum dryer that is heated at 100 to
230°C or the like, a (heating) reduced pressure drying
method, a freeze drying method, a drying method using
infrared ray, decantation, filtraticn, or the like.

[0030]

The crosslinked polymer can be pulverized after
drying. The pulverizing method 1is not particularly

limited, and a cecnventional pulverization device {e.g., a
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surface crosslinking agent, any of known {JP-A-59-189103, JP-A-58-180233,
JP- A-61- 16903, JP-A-61-211305, JP-A-61- 252212, JP-A-51-136588,

JP- A-61- 257235, etc.} surface crosslinking agents {polyval ent glycidyls,
pol yval ent al cohol s, polyval ent am nes, polyval ent aziridines,

pol yval enti socyanat es, si | anecoupl i ngagents, polyvalent netals, etc.} and
the Ii ke can be used. Anpbng these surface crosslinking agents, fromthe
vi ewpoi nts of econonic efficiency and absorption characteristics, the

surface crosslinking agent is_preferably a polyvalent glycidyl,.
polyvalﬁﬁ?mﬁFCSH8ﬁp%6ﬁ é”bo%@@gF nfﬁﬁﬁﬁéi’ ﬁ%réogge éF%b%f”ai%opégalent

glycidyl or a polyval ent al cohol, particularly preferapbl pol yval ent
gl yci dyFtr 8RB REstCPreter ablSF ety edd Gl ycar %Iﬁ?ﬁgﬁﬂxﬁfher.¥P6037]
In the case where the surface crosslinking_treatnent is perforned, the
anount PBEBYNREI FRILY SEE 4e SR T ALt EPOsEPLHRERg SRGerite i 1%?1%3?&% cularly
limted since the anpunt can be variously varied dependi ng on the kind of
the surfatk ercsisiiankéhglalent assondiinodnso f BECEE§ISY Md ngat aF et
performance, and the like. Fromthe viewpoint of absorption
characteersticts andet he kidke,stgre anount is preferably 0.001 to 3% by

wei ght, nore preferably 0.005 to 2% by weight, and particularly preferably
0.01 to 1% by weighf.1based on the wei ght of the water-sol uble vinyl

nononer (al), the hydrolyzable vinyl nonomer (a2) and the crosslinking
agent (b). [003®hen the drpddieicese wrerlemidre sdsfaceutresskenki ng
treatnent is perfornmed, as the nethod for the surface crosslinking

treat neatcoanyngf knownnéecgsitdgpanese Ratiemt Norer36A8558article

JP- A-2003- 165883, JP- A-2005-75982, and JP-A-2005-957591 nethods can be

appliedgiameter of the crosslinked polymer (A1) is preferably
100 to 800 um, more preferably 200 to 700 um, further
preferably 250 to 600 um, particularly preferably 300 to
500, and most preferably 350 to 450 pm. When the weight-

average particle size falls within such a range,
absorption performance i1s further improved.

[0032]

Herein, the welight-average particle diameter 1is
measured by the method described in Perrys Chemical
Engineer’s Handbook 6th edition (MacGraw—~Hi1ll  Book
Company, 1984, page 21) wusing a Ro-Tap test sieve shaker
and standard sieves {JIS Z8801-1:2006}. That is, JIS
standard sieves are superposed in an order of those of
1000 upm, 850 pwm, 710 pm, 500 pm, 425 pm, 355 pm, 250 pm,
150 um, 125 pm, 75 pm, and 45 pm respectively and a
receiving plate from the top. About 50 g of a measuring

particle is placed on the top sieve and shaken for 5
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[ 0039] The absorbent resin particle of the invention preferably

further conprises a hydrophobic substance (C) fromthe viewpoint of the

above-descri bed specific and suitable absorption rate pattern.

Thehydr ophobi csubst ance( C)i ncl udesa hydrophobi ¢ substance (01) containing

a hydrocarbon group, a hydrophobi c substance (02) containing a hydrocarbon

group having a fluorine atom a hydrophobi c substance (03) having a

pol ysi | oxane structure, and the |ike. [0040] Exanpl es of the hydrophobic

substance(d ) containing a hydrocarbon.g%oug i hcl ude pol yol efin resins,

pol yol e RUFBS| WSderi vt RYesiPpoiSpst yHenes r %?h%{f-pm% yFehdt eSin

derivatives, waxes, long-chain fatty acid esters, long-chain fatty acids

and sal EBet MsEsfr 1NDngaghaicd <al FPREENENEl cohoFSCH ofe¥Raid %l FpRati c

am des, and m xtures of two or nore thereof. [0041] As the

pol yol ef¢aciBshe, PlRdre haymba siEsci-ondd: pbpyakr ehad e @ Weghesaver age

nmol ecul ar wei ght of 1000 to 1000000 and containing an olefin having 2 to 4

carbon afo#s Pgt hykegef .propyltene, itdobutwd epliet | Soprenen opft hehe
particle on each sieve is determined. After the value is
plotted on a logarithmic probability paper {the opening
of the sgieve (particle diameter) as abscissa and the
weight fraction as ordinate}, a line connecting
individual plots 1s drawn and a particle diameter
corresponding to 50% by weight of the weight fraction is
determined, the particle diameter being regarded as the
weight-average particile diameter.

[0033]

The smaller the content of fine particles is, the
better the absorption performance 1is. Therefore, the
content of fine particles having a particle diameter of
106 um, or less (preferably 150 um or less) is preferably
3% by weight or less, more preferably 1% by weight or
less based on the total weight of the particles. The
content of fine particles can be determined by using the
plots generated when the above-mentioned weight-average
particle diameter is determined.

[0034]

The apparent density of the crosslinked polymer

(A1) is preferably 0.54 to 0.70 g/ml, more preferably
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| i ke} as an essential constituent nononmer (the content of the olefin is at
| east 50% by wei ght based on the weight of the polyolefin resin) {e.qg.,
pol yet hyl ene, pol ypropyl ene, pol yi sobut yl ene, pol y(et hyl ene- i sobutyl ene),
pol yi soprene, etc.}. [0042] As the polyolefin resin derivative,
there may be nentioned pblynmers having a wei ght-average nol ecul ar wei ght
of 1000 to 1000000 and bei ng obtai ned by introducing a carboxy group
(-COOH), 1,3 -oxo -2 - oxapropylene (-COOCO), or the like into a

polyolefip resin {e._g.,,heat degraded. oé et hyl ene, he degr aded
Dol Ypr oy P End:o i EPe. ST b modT | BHF poryethyFeriet S £ ort hated o o
pol yet hyl ene, mal ei c_aci d-nodi fi ed pol ypropyl ene, ethyl ene-acrylic acid
copol yner °Vefhit-ene sl ¢ hyIPR BB EopSPyrmer, Saddiutitidher naf el c@
anhydri de copol yner, nul eated pol ybutadi ene, ethyl ene-vinyl acetate
copol yneeNgfal edtedr prictiucPest catayicenel §i AT tdcet at 8BPEBPBFRyner Thetc. | .
[ 0043] ' As the polystyrene resin, a polyner having a
wei ght - awesagetnolecul @y wei ginawnirdd06tt 02 3WO0D00 agrecdtriieridekewtan be
used. [0044] As the polystyrene resin derivative, there may be

JIS K736€5:1999.

[0035]

The shape of the crosslinked polymer (A1) is not
particularly Jlimited and examples therecf include an
indeterminate crushed shape, a scale shape, a pearl shape,
and a rice grain shape. Among  these shapes, the
indeterminate c¢rushed shape is preferable from the
viewpoint that the particles in such a shape can be well
entangled with fibrcous materials in applications such as
disposable diaper and there is little possibility of the
particles falling off from the fibrous materials.

[0036]

The crosgslinked polymer (Al} can be subjected to
a surface crosslinking treatment with a surface
crosslinking agent according to necessity. As the
surface crosslinking agent, any of known {JP-A-595-189103,
JP-A~58-180233, JP~A-61-16903, JP-A-61-211305, JP-A-61-
252212, JP-A-51-13658¢, JP-A-61-257235, etc.} surface
crosslinking agents {polyvalent glycidyls, polyvalent

alcochols, polyvalent amines, polyvalent aziridines,

polyvalent isocyanates, silane coupling agents,
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mentioned a pol yner having a wei ght-average nol ecul ar wei ght of 1000 to
1000000 and contai ning styrene as an essential constituent nononer (the
content of the styrene is at | east 50% by wei ght based on the wei ght of

t he pol ystyrene derivative) (e.g., styrene-naleic anhydride copol yner,
styrene-but adi ene copol yner, styrenei sobutyl ene copol yner, etc.}. [0045]

- As the wax, there may be nentioned a wax having a nelting point of 50 to
200C {e.g., paraffin wax, beeswax, carbana wax, tallow, etc.|. [0046]

As the long-chain fatty acid ester, there._r be ntioned an ester of a
fatty aePd RavERg @EF§%§O Erhon %Q%n%h%n&ggﬁ &ﬁﬁgﬁﬁ i ng AMt8912

carbon atons {e.%., nmet hyl _haur at e, ethgl | aurate, nethyl stearate, ethyl
st ear at elefBt B IgIC6atd, 058 Bithyi Nl @aeRT S gl yEEFoI- Moot A At &L S gPYcer o
monost earate, glycerol nonool eate, pentaerythritol nonol aurate,

pent aer§EARPROE rohbsT AR ay e ATpbnBRSPYIRHIH 0| CRBRB6IFE4ELET 166 bi o

nmonol aurate, sorbitol nonostearate, solbitol nonooleate, sucrose

nonopal st tes soceeseidikpabni eaeel suerosecteirphilii t at epobyiEe bRt

nonost earate, sucrose distearate, sucrose tristearate, tallow, etc.}.
-[0047]glycidyl, As thdyvengrchaehcbabtly ackd andofyeadaintt t iwiedf, there
may be nentioned a fatty acid having 8 to 30 carbon atons {e.g., lauric
acid, pabnetisrateédabstveari o laltei glaciidydi mer acidelpeheant acid,
etc.}. As the salt thereof, there nay be nentioned a salt thereof with
zinc, calebypL, MagNesi ¢ 2oLy alpa furalb her el nabllerrateher redytddas, Zn, Ca,
My, or Al) {e.g., Ca palmtate, Al palmtate, Ca stearate, Mj stearate, A
stear at gpdehbst. preferably ethylene glycol diglycidyl ether.

[0037]

In the <case where the surface c¢crosslinking
treatment is performed, the amount (% by weight) of the
surface crosslinking agent 1is not particularly limited
since the amount can be variously varied depending on the
kind of the surface crosslinking agent, conditions for
crosslinking, target perfermance, and the like. From the
viewpoint of absorption characteristics and the like, the
amount is preferably 0.001 to 3% by weight; more
preferably 0.005 to 2% Dby weight, and particularly
preferably 0.01 to 1% by weight based on the weight of
the water-soluble vinyl monomer (al), the hydrolyzable
vinyl monomer (a2) and the crosslinking agent (b).

[0038]

In the case where the surface crosslinking

treatment is performed, as the method for the surface

croSslinking treatment, any of known {e.g., Japanese
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[ 0048] As the long-chain aliphatic alcohol, there may be
mentioned an aliphatic al cohol having 8 to 30 carbon atons {e.g., |auryl

al cohol, palmtyl alcohol, stearyl alcohol, oleyl alcohol, etc.}. Fromthe
vi ewpoi nt of | eakage resistance of an absorbent article, palmtyl alcohol,
stearyl al cohol, or oleyl alcohol is preferable and stearyl alcohol is
nore preferable. [0049] As the long-chain aliphatic am de, there
may be menti oned an am dat ed product of a long-chain aliphatic primary

am ne V|n o 30 yli V.

hydroc %gbrdﬁﬁ ha@%géggg ggﬁéagggﬁ_ggﬁﬁgﬂ¥aniﬁnci%bgﬁpigg%%t of
anmoni a or a prlnarg anine haV|ngéf car bo ahgns with a | ong-chain
fatty a&id HavingY8°T 630 darfson® oﬁ?nzﬁ?zﬂﬁ product of a

| ong-chain aliphatic secondary amine having at |east one aliphatic chain
haying 8 to 30 €4PB8Bn atons with a carboxylic acid having 1 to 30 carbon
atons, and an am dated product of a secondarX am ne having two aliphatic
hydr ocar bon gr olibehaghbagreens 7reaiBonPatbhs @i thfa Fong-EhaFRtiaRty aci d
haying 8 to 30 carbon atons. The am dated product of a

| ong- charaf atr&phgt ifenitigmr yomprhechavd Ngv@reph30icarshidridtatsis Wrth a
carboxylic acid having a hydrocarbon group having 1 to 30 carbon atons is
cl assi ffedni nttee onéegptaiedoby tleac kiong et1ve suriirey apeneé DAt hatitie
carboxylic acid in a ratio of 1.1 and one obtained by reacting the primry
am ne withttbeecabboxypkienaciadd meactreati o of 1:2. As the one obtained by
reacting the primary amne with the carboxylic acid in a ratio of 1:1,
there may be nmenhionedyNreghyacet amusstdkdexacasyl acetamdes  a

Noct yl hept acosanani de, N-hexacosyl heptacosanam de, and the like. As the

one Obt@wﬁé’pﬁbﬁbiea%b%&atﬂ& PrENRr ¥oaBkngivgt A theicardbaxylh i graebd in a
ratio of” 1:2, there may be nentioned N octyl di acetam de,

N- hexacgs §ﬁf§ﬁ%@@lge’s@@§%¥hgbheP&Q?OS§8§H&g§1ng a hydrocarbon
N—hexacosy dlheptacosananlde and the like. In the case of the one

obtaln th,a ac atio of
nedDy. T 9A6H 109 o PILLTRLY AT S M L 22 £R8POKHLLGcackdhLhaAcE

IC aC|ds to be use nay be t sane or different. [0050]

The anl d_product of 18 i e ving, 1 to 7 carbon
at ons mn?%? hgonngcﬁaP ?QP?'}%EIdEﬁéVIH %ytgﬂ%% %Q?b%g atonms is

classified into ﬁﬁ% ibtalned by reactlng ammoni a or the secondary am ne
with the carbox§ cidin a ratlo of 1:1 and one obtained by reacting
ammoni a or the secongary anlne %Pe carb xyllc % % in a r?&h of 1: 2.
As the one obt al"#88Pb§Sr eatti nd gﬁﬂpq SecHMdary "ami ne ‘Wi th t he
carboxylic acid in a ratio of 1: 1 t here n%%r ntioned nonananlde,

met hy| noPARARTdBY R HSBtEASonaManPgeur 1nc wolyolefin "Pe3iaT,

polvolefin resin derivatives, polystyrene resins,
polystyrene resin derivatives, waxes, long-chain fatty
acid esters, Jlong-chain fatty acids and salts thereof,
long-chain aliphatic alcchols, long-chain aliphatic
amides, and mixtures of two or more thereof.

[0041]

As the polyolefin resin, there may be mentioned
pelymers having a weight-average molecular weiéht of 1000
to 1000000 and containing an olefin having 2 to 4 carbon

atoms {ethylene, propylene, isobutylene, isoprene, or the
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hept acosanam de, N- net hyl hept acosanam de, N hept yl hept acosanam de,

N- hexacosyl hept acosanam de, and the |ike. As the one obtai ned by reacting
anmoni a or the secondary amne with the carboxylic acid in a ratio of 1:2,
there may be nentioned di nonanam de, N

met hyl di nonanam de, N- hept yl di nonanam de,

di oct adecanam de, N- et hyl di oct adecanam de, N-

hept yl di oct adecanani de, di hept acosanami de, N- net hyl di hept acosanani de,

N-h i h de,. Nh di_h nd. the |ik
the. Gasbr6F L He. Gho OIH e%%%ﬁ?w%a%?ﬁ%%?ﬂ%”a?ﬂhe onibr v a ne

with the carboxyllc acidin aratjio of 1: t he carboxylic acids, to be
used malPBetRé igane 6F3d}??§Feﬁ@"ﬁ@©5ﬁTl%Et ﬁ§53ﬁ16’ éﬁ“%r%ﬁbgpiof a

| ong-chai n aliphatic _secondary am ne hayln? at Ieast one aliphatic chain
of the polyolefin resin) e. polyethylene,

polypropylene, polyisobutylene, poly{ethylene-
isobutylene), polyiscprene, etc.}.

[004z]

As the polyclefin resin derivative, there may be
mentioned poclymers having a weight-average molecular
weight of 1000 +to 1000000 and being obtained by
introducing a carboxry group (-CO0H) , 1,3-cxo-2-
oxabropylene (-COOC0-}, or the like into a polyoclefin
resin {e.g., heat degraded polyethylene, heat degraded
polypropylene, maleic acid-modified polyethylene,
chlorinated polyethylene, maleic acid-modified
polypropylene, ethylene-acrylic acid copolymer, ethylene-
maleic anhydride copolymer, iscbutylene-maleic anhydride
copolymer, maleated polybutadiene, ethylene-vinyl acetate
copolymer, maleated product of ethylene-vinyl acetate
copolymer, etc.}.

(0043]

s the polystyrene resin, a polymer having a
welght-average molecular weight of 1000 to 1000000 or the
like can be used.

[0044]

As the polystyrene resgin derivative, there may be
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having 8 to 30 carbon atonms with a carboxylic acid haying 1 to 30 carbon
atons, there nmay be nentioned N
met hyl oct yl acet am de, N- met hyl hexacosyl acet am de, N-
oct yl hexacosyl acet am de, N- di hexacosyl acet am de, N -
met hyl oct yl hept acosanam de, N - net hyl hexacosyl hept acosanam de, N -
oct yl hexacosyl hept acosanam de, N - di hexacosyl hept acosanam de, and the
| i ke. [0052] As the am dat ed product of a secondary am ne having
two ali hatlc hydr ocar bon %rou S haV|n% lto carbon atons_wt
r

a
| ong- cHATR-+3PEY ati &P Pral 5139 ¢ 58%1%?5nivefﬁ%?e %%&eﬁﬁﬂﬁﬁntioned

N- di met hyl nonanam d N-neth | hept yl nonanam de, N-dlheptylnonananlde N-
weéight of 1000 to 1000000° and containing styréne as

essential constituent monomer (the content of the styrene
is at least 50% by weight based on the weight of the
polystyrene derivative) {e.g., styrene-maleic anhydride
copoelymer, styrene-butadiene copolymer, styrene-
isobutylene copolymer, estc.}.

[0045]

As therwax,-there may be mentioned a wax having a
melting peoint of 50 te 200°C {e.g., paraffin wax, beeswax,
carbana wax, tallow, etc.}.

[0046]

As the long-chain fatty acid ester, there may be
mentioned an ester of a fatty acid having 8 to 30 carbon
atoms and an alcchol having 1 to 12 carbon atoms {e.g.,
methyl laurate, ethyl laurate, methyl stearate, ethyl
stearate, methyl cleate, - ethyl oleate, ’glycerol
mdnolaurate, glycerol monostearate, glycercl monooleate,
pentaerythritol monclaurate, pentaerythritcl moncstearate,
pentaerythritol monooleate, sorbitol monclaurate,
sorbitol monostearate, solbitol monooleate, sucrose
monopalmitate, sucrose dipalmitate, sucrose tTripalmitate,
sucrose monostearate, sucrocse distearate, sUucCrose
tristearate, tallow, etc.}.

[0047]
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di et hyl hept acosanam de, N- et hyl hept yl hept acosanam de,

N- di hept yl hept acosanam de, and the |like. [0053] Exanples of the

hydr ophobi ¢ substance(C2) containing a hydrocarbon group having a fluorine
at om i ncl udeper f | uor oal kanes, perfl uor oal kenes, perfl uoroaryls,

perfl uoroal kyl ethers, perfluoroal kyl carboxylic acids, perfluoroalkyl

al cohols, and m xtures of two or nore thereof. [0054] As the
per fl uoroal kane, there may be nentioned an al kane haying 4 to 42 fluorine

atom, and 110,20, 821 o SL oS {0 v LULLLUSEATSLaNe) oyt afyer oot hane,
Fggggi%3&32§ﬁ%25’bér%%%%%UHgﬁ“§x¥§¥¥§ QSEEagg%%RBU%r%ﬂ?qﬁfqggfbgéc')'
atoms {e.g., lauric acid, palmitic acid, stearic acid,
oleic acid, dimer acid, behenic acid, etc.}. As the salt
thereof, there may be mentioned a salt thereof with zinc,
calcium, magnesium, or aluminum (hereinafter referred to
as Zn, Ca, Mg, or Al) {e.g., Ca palmitate, Al palmitate,
Ca stearate, Mg stearate, Al stearate, etc.}.

[0048] |

As the long-chain aliphatic alcohol, there may be
mentioned an aliphatic alcohol having & to 30 carbon
atoms {e.g., lauryl alcohol, palmityl alcohol, stearyl
alcohol, oleyl alcohol, etc.}. From the viewpoint of
leakage resistance of an absorbent article, palmityl
alcohol, stearyl alcohol, or oleyl alcohol 1s preferable
~and stearyl alcohcl is more preferable.

[0049]

As the long-chain aliphatic amide, there may be
mentioned an amidated product of a long-chain aliphatic
primary amine having 8 to 30 carbon atoms with a
carboxylic acid having a hydrocarbon group having 1 to 30
carbon atoms, an amidated product of ammonia or a primary
amine having 1 to 7 carbon atoms with a long-chain fatty

acid having 8 to 30 carbon atoms, an amidated product of

a long-chain aliphatic secondary amine having at least
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As the perfluoroal kene, there may be nentioned an al kene haying 4 to 42
fluorine atons and 2 to 20 carbon atons {e.g., trifluoroethylene,

pent af | uor opropene, trifl uoropropene, hept af | uor obut ene, nonaf | uor ohexene,
tridecafl uorooct ene, heptadecafl uorododecene, etc. |I. [0056] As
the perfluoroaryl, there may be nentioned an aryl conpound having 4 to 42
fluorine atons and 6 to 20 carbon atons {e.g., trifluorobenzene,

pent af | uor ot ol uene, trifluoronapht hal ene, hept af | uor obenzene,

nonaf | uor oxyl ene, tr.i decaf | uor.ooct yl benzene, . hept adecaf [0 cyl benzene,
etc.}. T%@S?ﬂlﬁ%atlc < lPhé“ﬁEV%iugroé1k§ é%ﬁ%F?ltﬁégﬁsnggq%E %entioned

an ether hayi 2 '
T Tt oer iyt cnos, avlhge £1A0 A 2810 GR6RY) Lem® ig 0

amidated ©product of 2 secondary amine having two
aliphatic hydrocarbon group having 1 to 7 carbon atcms
with a long-chain fatty acid having 8 to 30 carbon atoms.

The amidated product of a long-chain aliphatic
primary amine having 8 to 30 carbon atoms with a
carboxylic acid having a hydrocarbon group having 1 to 30
carbon atoms is classified into one obtained by reacting
the primary amine with the carboxylic acid in a ratio of
1:1 and one cbtained by reacting the primary amine with
the carboxylic acid 1in a ratio of 1:2. As the one
obtained Dby reacting the ©primary amine with the
carboxylic acid in a ratio of 1:1, there may be mentioned
N—octylaéetamidei N~hexacosylacetamide, N-
octylheptacecsanamide, N-hexacosylheptacosanamide, and the
like. As the one ogtained by reacting ﬁhe primary amine
with the carboxylic acid in a ratio of 1:2, there may be
mentioned N-octyldiacetamide, N-hexacosyldiacetamide, N-
octyldiheptacosanamide, N-hexacosyldiheptacosanamide, and
the like. In the case of the one obtained by reacting a
primary amine with a carboxylic acid in a ratioc of 1:2,
the carboxylic acids to be used may be the same oI
different.

[0C50]



di pent af | uor oet hyl et her, di pent af | uor opr opyl et her,

di hept af | uor opr opyl et her, di hept af | uor obut yl et her,

di nonaf | uor ohexyl et her, di tri decafl uorooctyl et her, di heptadecafl| uorododecyl
ether, etc. |. [0058] As the perfluoroal kyl carboxylic acid, there
may be nentioned a carboxylic acid having 3 to 41 fluorine atons and 1 to
21 carbon atons [e.g., pentafluoroethanoic acid, pentafl uoropropanoic
aci d, heptafl uoropropanoi c acid, heptafluorobutanoic aci d,
nonafluorohexangbc aci d, rldecafluorooctan0|c aci

hept adecaf | uor od8Gecaftofe ggldprﬁﬁHCﬁEtSF (ﬁWWQPFanEPEI 221 RaFA8Y ear t h

netal, etc.) salts thereof, etc.} erfl uoroal kyl
alcoholamﬁﬁérgaﬁé@gbérﬁﬁnloﬁ@§gﬁ?zﬂkﬁm%lwﬁ59|ﬁg%?QQ)Qﬁ?¥$uE?FE¥ at ons
and 1 to 20 carbon atons {e.g., pentafluoroethanol,

pent af | @6¢ Bphepdmd | %eﬁ?afﬁ%o%ﬁg%aﬁﬁ}loms is classified into one

obtained by reacting ammonia or the secondary amine with
the carboxylic acid in a ratio of 1:1 and one obtained by
reacting ammonia or the secondary amine with the
carboxylic acid in a ratio of 1:Z. As the one obtained
by reacting ammonia or the secondary amine with the
carboxylic acid in a ratio of 1:1, there may be mentionéd
nonanamide, methylnonanamide, N-heptylnonanamide,
heptacosanamide, N-methylheptacosanamide, N-
heptvylheptacosanamide, N-hexacosylheptacosanamide, and

the like. As the one cobtained by reacting ammonia or the

secondary amine with the carboxylic acid in a ratioc of

1:2, there may be mentioned dinonanamide, N-
methyldinonanamide, N-heptyldinonanamide,
dioctadecanamide, N-ethyldioctadecanamide, N-
heptyldicctadecanamide, diheptacosanamide, N~

methyldiheptacesanamide, N-heptyldiheptacosanamide, N-

hexacosyldiheptacosanamide, and the like. In the case of

the one obtained by reacting ammonia or the Ssecondary

amine with the carboxylic acid 1n a ratio of 1:2, the

carboxylic acids to be used may be the same or different.
[0051]

As the amidated product of a long-chain aliphatic
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hept af | uor obut anol , nonaf | uor ohexanol, tridecafl uorooctanol ,
hept adecaf | uor ododecanol, etc.} and an ethyl ene oxi de adduct of the

al cohol

(1 to 20 nol of ethylene oxide per nol of the alcohol). [0060]

As the m xture of two or nore thereof, there nmay be nentioned a m xture of
t he perfl uoroal kyl carboxylic acid and the perfluoroal kyl al cohol {e.g., a

m xture of pentafl uoroethanoic acid and pentafl uoroethanol, etc.}. [0061]
Exanpl es of the hydrophobic substance (03) having a polysil oxane structure
i ncl ude pol ydi net hyl si |l oxane,, - pouyether-nndified olgsiloxane .
{pOIyOX§%Fﬁyg@ﬁg-nﬁanﬁed aving a least one aliphatic chain

pol ysi | oxane, pol y(oxyet hyl ene/ oxypr opyl ene) - nodi fi ed. pol ysi | oxane,

car boxyPaBdPEI &d Hso

pol ysi | oxane, al koxy-nodified pol ysil oxane, m xtures thereof, and t

i ke.

[0062p 30 carbon atoms, there may De mentioned N-

methyloctylacetamide, N-methylhexacosylacetamide, N-
octylhexaccosylacetamide, N-dihexacosylacetamide, N-
methyloctylheptacosanamide, N-
methylhexacosylheptacosanamide, N-
octylhexacosylheptacosanamice, N-

dihexacosylheptacosanamide, and the like.

[G052]

As the amidated product c¢f a secondary amine
having two aliphatic hydrocarbon groups having 1 to 7
carbon atoms with a long-chain fatty acid having 8 to 30
carbon atoms, there may_be mentioned N-dimethylnonanamide,
N-methylheptylnonanamide, N-diheptylnonanamide, N-
dimethylheptacosanamide, N-methylheptylheptacosanamide,
N—dihepty;heptacosanamide, and the like.

[0053]

Examples of the hydrophobic substance (C2)
containing a hydrocarbon group having a flucrine atom
include perfluocrcalkanes, perfluorcalkenes,
perfluorocarvlis, perflucroalkyl ethers, perfluoroalkyl
carboxvlic acids, perfluorcalkyl alcohols, and mixtures
cf two or more thereof.

[0054]
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The position of an organic group (nodifying group) of the nodified
silicones (polyether-nodified polysiloxane, carboxy-nodified polysil oxane,
epoxy-nodi fi ed pol ysil oxane, am no-nodified polysiloxane, etc.} is not
particularly limted, and it nay be a side chain of the polysiloxane, both
termnals of the polysiloxane, one term nal of the polysiloxane, or both
of a side chain and both term nals of the polysiloxane. Anong these, from
t he vi ewpoi nt of absorption characteristics and the |ike, the position is
preferably either a side chain of_ the polysiloxane or both of si de chain
and bot h terni naFst8f #Ire Pl o5&’ ah eﬁﬁr@aﬁféféﬂﬁﬂgﬁ?ﬁﬁﬁ BF a side
chain and both termnals of the folysiloxane. [0063] , Exanples of the
or gani ca §kanp ERvdyihgtar ddp)T LePrine péOYet et nbdithi e poRyePPoxane
i ncl ude groups containing a pol yoxyethyl ene group or a
pol y( ox§eehy| enebrypr opyl ehie) fgroupmedithitde | i KeenThkl ¢oheehbalfunber) of
t he oxyet hyl ene group and/ or oxypropyl ene group contained in the
pol yet heenhelifibedppobyskl oxyemea f suprepepabhy,2 hepddl Lpprebptaferably 5
to 30, particularly preferably 7 to 20, and nost preferably 10 to 15 per
one polyethéiunmpdhtikedepol ysil oxane nol ecul e. thhetetdhel contentafiall s
within such a range, absorption characteristics are further inproved.
Al so, imephedeaselubeneocarcaxyet ydene. group and an oxypropyl ene group are
cont ai ned, the content of the oxyethylene group is preferably 1 to 30% by
wei ght, nore preterably 3 to 25% by weight, and particularly preferably 5
to 20% by wei ght based on the weight of the polysil oxane. Wen the
contentfal | swit Aknsuehyanae,ahsorpihon eharacker Hd Gedf Bohalst bar
i nproved. [0064] Thepol yet her-nodifi edpol ysil oxanei s

alkene having 4 to 42 fluorine atoms and 2 to 20 carbon

atoms {e.g., trifluorcethylene, pentafluoropropene,
trifluoropropene, heptafluorobutene, nonaflucrohexene,
tridecafluorooctene, heptadecafluorodeodecsne, stc.}.

[00520]

As the perflucrcaryl, there may be mentioned an

aryl compound having 4 to 42 fluorine atoms and 6 to 20

carbon atoms {e.g., triflucrobenzene, pentafluorotoluene,
trifluorcnaphthalene, heptafluorobenzene,
nonaflucroxylene, tridecafluorococtylibenzene,

heptadecafluorcdodecylbenzene, etc.}.

[0057]

As the perfluorcalkyl ether, there may be
mentioned an ether having 2 to 82 fluorine atoms and 2 to
40 carbon atoms {e.g., ditrifluorcomethyl ether,
dipentaflucroethyl ether, dipentafliucropropyl ether,

diheptaflucropreopyl ether, diheptaflucrobutyl ether,
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commercially easily avail able and, for exanple, the follow ng comerci al
products {nodification position, kind of oxyal kyl ene} can be preferably
exenplified. *Products nmanufactured by Shin-Etsu Chem cal Co., Ltd.

KF- 945 {si de chain, oxyethylene and oxypropyl ene}, KF-6020 {side chain,
oxyet hyl ene and oxypropyl ene}, X-22- 6191 {side chain, oxyethylene and
oxypropyl ene}, X-22- 4952 {side chain, oxyethylene and oxypropyl ene},
X-22- 4272 {side chain, oxyethyl ene and oxypropyl ene}, X-22- 6266 {side

chai n, oxyethyl ene and oxypropyl ene}.. .[ 006 *Product s nuf red by Dow
Cbrninggﬁ%9%§¥%B?FOEF§Y9 Sy Fzﬁffﬁfégﬁﬁéj%%ﬁ?ﬁ%%fg, o§§% hyl ene and
oxypropyl ene}, FZ-2122 {both term nals, oxyethylene and oxypropyl ene},
FZ- 70063( Ry a@%?ﬁ?ﬁé%?‘j&??&yﬁyIeé%’é?%nde%‘iy}p'r opyl ene}, Fz-2166 {both
term nal s, oxyethyl ene and oxypropyl ene}, FZ-2164 {both term nals,
oxyet hyl ene and[8§95ﬂopylene}, FZ-2154 {both ternminals, oxyethylene and
oxypropyl ene}, FZ-2203 {both term nals, oxyethylene and oxypropyl ene}, and
FZ- 2207 {both tBenilHa s peddlarchiiane eritloypt bpylatet. [0666] My
Exanpl es of the organic group (nodifying group) of the carboxy-nodified
pol ysi lloxaneniticinge gr oupsoccant & niargg da eavboesy Sgroop 4dndf therinke.
Exanpl es of the organic group (nodifying group) of the epoxy-nodified
pol ysi |oxane &ndl udecgraupsaciontaiknng dre .apoxypgrouplamdosbieanpke.
Exanpl es of the organic group (nodifying group) of the am no-nodified
pol ysi | oxade i nednucef PiouEsrepahaiini ngaandanm negrafipud¢pepnapynosecondary,
or tertiary amno group) and the like. The content of the

acid, heptafluorcbutanoic acid, nonafluorohexanoic acid,

tridecaflucrooctancic acid, heptadecafluorodedecanoic
acid, and metal (alkali metal, alkaline earth metal,
etc.) salts thereof, etc.l.

[(0059]

As the perfluorocalkyl alcohol, there may be

mentioned an alcohol having 3 to 41 fluorine atoms and 1

to ~20 carbon atoms {e.qg., pentafluorcethancl,
pentafluoroprepancl, | heptaflucropropanol,
heptafluprobutanol, nonafluorchexancl,
tridecafluorooctanol, heptadecafluorododecancl, etc.} and

an ethylene oxide adduct of the alcohol (1 to 20 mol of
ethylene oxide per mol of the alcchol).

[0060]

As the mixture of two or more thereof, there may
be mentioned a mixture of the perfluorcalkylcarboxylic
acid and the perflucroalkyl alcohel {e.g., a mixture of

pentaflucroethancoic acid and pentaflucroethanol, etc.;.
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organi c group (nodifying group) in such a nodified silicone is preferably
200 to 11000 g/ nmol, nore preferably 600 to 8000 g/nol, and particularly
preferably 1000 to 4000 g/ nol, as a carboxy equival ent, an epoxy
equi val ent, or an am no equival ent. Wen the content falls within such a
range, absorption characteristics are further inproved. Herein, the
carboxy equivalent is neasured in accordance with '16. Total Acid Val ue
Test" of JI'S C2101:1999. Moreover, the epoxy equivalent is determned in
accordance with ﬂégl 7236: 2001. Al so, the amno equivalent is neasured in
accordance with(”8%Ipotentionetric Titration (base val ue-hydrochloric acid
met hod) " of JI'S 1<2501: 2003. [ 0067 . he carboxy-nodified
pol ysi | oxane isEééﬁﬁé?Eiéﬁifjg%s?Yé389ﬁPPéﬁl§U§ﬁgﬁpﬁﬁ eé%%bl%?Yﬁ%g
foll owi ng comercial products{nodification position,carboxy equival ent
(g/ mol1)3 cRplBalpPEparabPy rEceidlS fitdduds od%ltiéd%%ﬂ?«‘é%fﬁ%‘é ARG
Shin-Etsu Chem cal Co., Ltd. , X-22-3701E {side chain, 4000},
X- 22- 16RCL {pobartepaiihaks, R3bOYLlxeape37EP {Eney ¢ e v fat T mea561 ¢4 0068]
*Products manufactured by Dow Corning Toray Co., Ltd. - BY 16-880
{side chainsiBs86he,BY 16- P50 v{(votve therltintal axyrsmly 1 8y= 16n84bi f sfide
chain, 35001, SF8418

polysilecxane, etc.}, carboxy-modified polysiloxane,

epoxy-modified polysiloxane, amino-modified polysiloxane,

alkoxy-modified polysiloxane, mixtures thereof, and the

like.

[C062]

The positien of an organic greup (medifying
group) of the modified silicones {polyether-modified
polysiloxane, carboxy-modified polysiloxane, epOXy-—

modified polysiloxane, amino-modified polysiloxane, etc.}
is not particularly limited, and it may be a side chain
of the polysiloxane, both terminals of the polysiloxane,
one terminal of the polysiloxane, or both of a side chain
and both terminals of the polysiloxane. Ameng these,
from the viewpoint of absorption characteristics and the
like, the position 1is preferably either a side chain of
the polysiloxane or both of a side <chain and both
terminals of the polysiloxane and more preferably both of
a side chain and both terminals of the polysilcxane.
[0063]

Examples of the organic group (meodifying group)
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{side chain, 35001. [0069] The epoxy-nodi fied pol ysil oxane is
commercially easily available and, for exanple,the foll ow ng

comer ci al product s{nodi fi cati onposi tion, epoxy equival ent} can be
preferably exenplified. *Products manufactured by Shin-Etsu Chem cal Co.,
Lt d. X-22-343 {side chain, 5251, KF-101 {side chain, 350},

KF- 1001 {side chain, 3500}, X-22-2000 {side chain, 6201, X-22-2046 {side
chain, 6001, KF-102 {side chain, 36001, X-22-4741 {side chain, 2500),
KF-1002 {side chain, 43001, X-.22-3000T {side chain,. 2501, X-22-163 {both
term naP§, 2891, pkgyfﬁgefﬁ&oéﬁzéﬁrﬂonﬁosl,y%g}(ﬁ}fa% 2 E5K ¢ bo? hOtRP ni nal s,
10001, X-22-163B {both termnals, 1750}, X-22-163C {both term nals, 2700),
X- 22- 1698 EbBEASE &r Ml Y SRy L e5€ 29 2683 OFbSt P ﬁ‘?%%ﬁf‘é?y 7081, X- 22-
173DX {one term nal, 45001, X-22-9002 {side chain/both term nals, 50001.
[0070] ®PYBHOEYSSRANUCECUR ed2BY D% Cortfing TBRayFcCs-eniLt fpumber)

FZ- 3720 {side chain, 12001, BY 16-839 {side chain, 37001, SF 8411 {side
chai n, 3200t eSF @S- hwldecchainpurd3g8oans/SF 84Xy Hrsinde «itfai ngre40001, BY
16-876 {side chain, 28001, FzZ-3736 {side chain, 50001, BY 16-855D {side
chain, ¢80)a2iB¥d16i8 {dilde chalmetBZOOLodified polysiloxyane is

preferably 2 to 40, more preferably 5 to 30, particularly

preferably 7 to 20, and most preferably 10 to 15 per one

polyether-modified polysilcocxane molecule. When  the
content falls within such a range, absorption
characteristics are further improved. Also, in the case

where an oxyethylene group and an oxypropylene group are
contained, the content of the oxyethylene group 1is
preferably 1 to 30% by weight, more preferably 3 to 2Z5%
by weight, and particularly preferably 5 to 20% by weight
based on the weight of the polysiloxane. When the
centent falls within such a range, absorption

characteristics are further improved.

[0064]
The polyether-modified pclysiloxane is
commercially easily available and, for example, the

following commercial products {modification position,

kind of oxyalkyvlene} can be preferably exemplified.

*Products manufactured by Shin-Etsu Chemical Co., Ltd.
KF-945 {side chain, oxvethylene and oxypropylene},

KI-6020 {side chain, oxyethylene and ocxypropylene}, X-ZZ-
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[ 0071]

preferably exenplified.

Lt d.

_ The am no-nodi fied polysiloxane is comercially easily
avail abl e and, for exanpl e, the follow ng
comer ci al product s{nodi fi cati onposi tion, am no equi val ent) can be

KF- 865 {si de chain,

6191 {side chain, oxyethylene and oxypropylene}, X-22-
4952 {side chain, oxyethylene and oxypropylene}, X-22-
4272 {side chain, oxyethylene and oxypropylene}, -X-22-
6266 {side chain, oxyethylene and oxypropylene}.

[0065]

*Products manufactured by Dow Corning Toray Co., Ltd.

Fz-2110 {both terminals, oxyvethylene and
oxypropylene}, FZ-2122 {both terminals, oxyethylene and
oxypropylene}, FZ-7006 {both terminals, -oxyethylene and
oxypropylene}, FZ-2166 {both terminals, oxyethylene and
oxypropylene}, FZ-2164 {both terminals, oxyethylene and
oxypropylene}, FZ-2154 {both terminals, oxyethylene and
oxypropylene}, FZ-2203 {both terminals, oxyethylene and
oxXypropylene}, and F7-2207 {both terminals, oxyethylene
and oxypropylene}.

[0066]

Examples of the organic group (modifying group)
of the carboxy-modified polysiloxane include groups
containing a carboxy group and the like. Examples of the
organic group (modifying group) of the epoxy-modified
polysiloxane include groups containing an epoxy group and
the lLike. Examples of the organic group {(medifying
group) of the amino-modified polysiloxane include groups
containing an amino group (primary, secondary, or

tertiary amino group) and the 1ike. The content o©f the
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50001, KF-864 {side chain, 38001, KF-859 {side chain, 6000}, KF-393

organic group (modifying group) in such &a modified
silicone 1is preferably 200 to 11000 g/mol, more
preferably éOO to 8000 g/mol, and particularly preferably
1000 to 4000 g/meol, as a carboxy eguivalent, an epoxy
equivalent, or an amino equivalent. When the content
falls within such a range, absorption characteristics are
further improved. Herein, the carboxy equivalent 1is
measured in accordance with “16. Total Acid Value Test”
of JIS €2101:1599. Moreover, the époxy equivalent 1is
determined in accordance with JIS K7236:2001. Llso, the
amino eguivalent 1s measured in accordance with “8.
Potentiometric Titration (base value-hydrochloric acid
method)” of JIS Kz501:20023.

(00677

The carboxy-modified polysiloxane is commercially
easily available and, for example, the following
commercial products {modification position, carboxy
equivalent (g/mol}} can be preferably exemplified.
*Products manufactured by Shin-Etsu Chemical Co., Ltd.

X-22-3701E {side <chain, 4000}, X-22-162C {both
terminals, 2300}, X-22-3710 {one terminal, 1450}.

[0068]
*Products manufactured by Dow Corning Toray Co., LTd.

BY 16-880 {side chain, 3500}, BY 16-750 {both

terminals, 750}, BY 16-840 {side chain, 3500}, SF8418
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{side chain, 3501, KF-860 {side chain, 76001, KF-880 {side chain,

{side chain, 3500}.

[0069]

The epoxy-modified polysiloxane 1is commercially
easily -available | and, for example, the following
commercial products {modificatiocn position, epoxXy
equivalent} can be preferably exemplified.

*Products manufactured by Shin-Etsu Chemical Co., Ltd.

X-22-343 {side chain, 525}, KF-101 {side chain,
350}; Kr-1001 {side chain, 3500}, X-22-2000 {side chain,
620}, X-22-2046 {side chain, 600}, KF-10Z {side chain,
3600}, X-22-4741 {side chain, 2500}, KF-1002 {side chain,
4300}, X-22-3000T {side <chain, 250}, X-22-163 ({both
terminals, 200}, KF-105 {both terminals, 490}, X-22-163A
{both terminals, 1000}, X-22-16383 {both terminals, 1750},
X-22-163C {both terminals, 2700}, X-22-168A8 {both
terminals, 500}, X-22-169B {both terminals, 1700}, X-22-
173DX  {one tepminal, 4509},‘ X-22-20062 {side chain/both
terminals, 5000}.

[0070]

*Products manufactured by Dow Corning Toray Co., Ltd.
FZ—3%2O {side chain, 1200}, BY 16—839 {side chain,
3700}, SF 8411 {side chain, 3200}, ST 8413 {side chain,
3800}, SF 8421 {side chain, 11000}, BY 16-876 {side chain,
2800}, FZ-3736 {side chain, 5000}, BY 16-855D {side chain,

180}, BY 16-8 {side chain, 3700}.
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18001, KF-8004 {side chain, 15001, KF-8002 {side chain, 17001, KF-8005

[0071]

The amino-modified polysiloxane 1s commercially
easily available and, for example, the following
commercial products {modification position, amino
equivalent} can be preferably exemplified.

*Products manufactured by Shin-Etsu Chemical Co., Ltd.

KF-865 {side chain, 5000}, KF-8¢4 {side chain,
3800}, KF-859 {side chain, 6000}, KF-393 {side chain,
3501, XF-=860 r{side chain, 7600}, KF-880 {side chain,
1800}, KF-8004 {side chain, 1500}, KF-8002 {side chain,
1700}, KF-8005 {side chain, 11000}, KF-867 {side chain,
1700}, X-22-3820W {side chain, 55000}, KF-869 {side chain,
8800}, KF-861 {side chain, 2000}, X-22-393%A {side chain,
1500}, KF-877 {side chain, 5200}, PAM-E {both te;minals,
130}, KF-8010 {both <terminals, 430}, X-22-161A {both
terminals, 800}, X-22-161B {both terminals, 1500}; KF-
8012 {both terminals, 2200}, KF-8008 {both terminals,
5700}, X-22-1660B-3 {both terminals, 2200}, KF-857 {side
chain, 2200}, KF-8001 {side chain, 1900}, KF-862 {side
chain, 1¢C0}, X—22—9192 {side chain, ©500}.

[0072]

*Products manufactured by Dow Corning Toray Co., Ltd.

FZ-3707 {side chain, 1500}, FZ-3504 {side chain,
1000}, BY 16-205 {side chain, 4000}, Fz-3760 {side chain,

15001%, FZ—E?OS {side chain, 4000:, BY 16-209 {side chain,
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{side chain, 110001, KF-867 {side chain, 17001, X-22-3820W {side chain,
55000}, KF-869 {side chain, 88001, KF-861 {side chain, 20001, X-22-3939A
{side chain, 15001, KF-877 {side chain, 52001, PAME {both term nals,

1301, KF-8010 {both term nals, 4301, X-22-161A {both term nals, 800),
X-22-161B {both termnals, 15001, KF8012 {both term nals, 22001, KF-8008
{both termnals, 57001, X-22-1660B-3 {both term nals, 2200}, KF-857 {s'cle
chain, 2200), KF-8001 {side chain, 1900j, KF-862 {side chain, 19001,

Yol SRR0b T, GRS Ay PEPRE- LOTR] TEGRTCE MEpp aqlyiRd Dyafpw Corning
1800}, BY 16-849 {side chain, 600}, BY 16-850 {side chain,
3300}, BY 16-879B {side chain, 8000}, BY 16-892 ({side
chain, 2000}, Fz-3501 {side chain, 3000}, FZ-3785 {side
chain, 6000}, BY 16-872 ({side chain, 1800}, BY 16-213
{side chain, 2700}, BY 16-203 {side chain, 1900}, BY 16-
898 {side chain, 2900}, BY 16-890 {side chain, 1200}, BY
16-893 {side chain, 4000}, FZ-3789 {side chain, 1900}, BY
16-871 {both terminals, 130}, BY 16-853C {both terminals,
360}, BY 16-853U {both terminals, 450}.

[0073]

s a mixture therecf, there may be mentioned a
mixture of polydimethylsiloxane and.ea carboxyl-modified
polysiloxane, a mixture of a polyether-modified
polysiloxane and an amino-modified polysiloxane, or the
like.

[0074]

The viscosity (mPa.s, 25°C) of the hydrophobic
substance having a polysiloxane structure is preferably

10 to 5000 mPa.s, more preferably 15 to 3000 mPa.s, and

particularly preferably 20 to 1300 mPa.s. When the
viscosity falls within such a range, absorption
characteristics are further improved. Herein, the

viscosity 1is measured in accordance with JIS Z8803-1991

“Wiscosity of Liquid” 9. the viscosimetry by means of a
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Fz- 3707 {side chain, 15001, FzZ-3504 {side chain, 1000), BY 16-205 {side

chai n, 40001, FZ-3760 {side chain, 15001, FZ-3705 {side chain,

40001, BY

16- 209 {side chain, 1800), FzZ-3710 {side chain, 1800}, SF 8417 {side
chain, 1800}, BY 16-849 {side chain, 600}, BY 16-850 {side chain,

BY 16-879B {side chain, 8000}, BY 16-892 {side chain, 2000},

oned a ure o

3300},

Fz- 3501 {side
chai n, 3000}, FZ-3785 {side chain, 6000}, BY 16-872 {side chain,
16- 213 {side chain, 2700}, BY 16-203 {side chain, 19001, BY 16- 898 {side

B a e T er b= et 1050 S HEh TR e, B LT St
both t i s, 36 BY 16- 853U th t i | s, .450
gsoa nigig%gg?ﬁ@Feo$%é¥hé?8ﬂW%‘abe{ q%tf”%&ﬁkﬂ%ﬁfxﬁé %e?gggéél by

| ydi net hyl si | d boxy| - modi | lysi| i
pol yet HEF2BaPY | S8 ol 14 OLANRTRRE An (B 0. RO FI8 POry <51 vl

subst ane@NBEYi G -a Poidrsi | DxEHECBLATCIIRTE i '$2Ptef efabty?

1

8

u

e,
like. [0074] The viscosity (nmPa.s, 25C% of the hydrophobic
48600

800}, BY
4000},

- 8530

re of a

or the

mPa. s,

nore preferably 15 to 3000 nPa.s, and particularly preferably 20 to 1500

nPa.s. Mheanthenvisgdsi bf Ball&Wiot hi pedch a range, absor ption

characteristics are further inproved. Herein, the viscosity is neasured in

accordance with[9P%528803-1991

The HLB wvalue of the hydrophobic substance (C) i

preferably 1 to 10, more preferably 2 to 8,

an

S

d

partiéularly preferably 3 to 7. When the HLB value falls

within such a range, the leakage resistance of an
absorbent article is further improved. The HLB walue
means a hydrophilicity-hydrophobicity balance (HLB) value

and is determined by the 0Oda method (Shin-Kaimen Kassei

Zal Nyumon, page 197, Takehiko Fujimoto, published by

Sanyo Chemical Industries Ltd., 1981).

(00761

From the viewpoint of the leakage resistance of

an absorbent article, the hydrophcbic substance (C) i

preferably a hydrophobic substance (Cl) containing

hydrocarbon group, more preferably a long-chain

acid ester, a long-chain fatty acid and a salt thereof,

long-chain aliphatic alcohol, and a long-chain aliphatic

s

a

fatty

a

amide, further preferably sorbitecl stearate, sucrose

stearate, stearic acid, Mg stearate, Ca stearate,

stearate, and Al stearate, particularly preferably
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"Viscosity of Liquid" 9. the viscosinetry by neans of a circular cone and
circular cone-flat plate type rotary visconeter {for exanple, the
viscosity is nmeasured by neans of an E type visconeter (RE8OL manufact ured
by Toki Sangyo Co., Ltd., a circular cone having a dianmeter of 7 mmand an
angl e of 5.24x10-2 rad}. [0075] The HLB val ue of the hydrophobic
substance (C) is preferably 1 to 10, nore preferably 2 to 8, and
particularly preferably 3 to 7. Wen the HLB value falls within such a

range, the | eakage resistanc &{ an_absorbent article.is further.inproved.
The LB VAT Do nearRe 5 T drihi 1%, £ SRy GrshoBl &1 1) Bal SHce (1B} "val e
and is determ ned by the Oda net hod (Shin-Kainmen Kassei Zai Nyunon, page
197, TakehtR®SPUPPRBFE2TBUBI-i shed by Sanyo Chenmical Industries Ltd.,
1981). [0076] From t he viewpoint of the | eakage resistance of an
absorbent articl897the hydrophobic substance (C) is preferably a
hydr ophobi ¢ substance (C) containing a hydrocarbon group, nore preferably
a long-chain fathy asidrast@Eric aspbagacta nlfat BpYachd &F¢SESal £t her eof ,
a long-chain aliphatic alcohol, and a long-chain aliphatic am de, further
pref erahy sorbitol oft taratbsosberdse sstidarzelistearic acid, My stearate,
Ca stearate, Zn stearate, and Al stearate, particularly preferably
sucrose stearat Eramdthlg stiearatie)tandf nestinpriefrertad] jyorsuceosetance
nonost earate. [0077]
of an absorbent article and leakage resistance of an
absorbent article, the content of the hydrophobic
substance (C) in the inside of the abscrbent resin
particle is usually 0.01 to 10.0% by weight, preferably
0.01 to 5.0% by weight, more preferably 0.05 to 2.0% by
weight, and partiéularly preferably 0.1 to 1.0% by weight
based on the weight of the croéslinked polymer (Al).
From the viewpoints of skin irritation resistance
of an absocrbent article and leakage resistance of an
absorbent article, The content of the hydrophokic
- substance (C) present on the surface of the absorbent
resin particle is usually 0.001 te 1.0% by weight,
preferably 0.005 to 0.5% by weight, more preferably 0.01
to 0.3% by weight, and particularly preferably 0.01 to
0.1% by weight based on the weight of the crosslinked
polymer (A1).
[0078]
Incidentally, the content of the hydrophobic

substance present on the surface is measured by the
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The hydrophobi ¢ substance (C) nmay be present at any portion of the
absorbent resin particle. Fromthe viewpoints of skin irritation
resi stance of an absorbent article and | eakage resi stance of an absorbent
article, the content of the hydrophobic substance (C) in the inside of the
absorbent resin particle is usually 0.01 to 10.0% by wei ght, preferably
0.01 to 5.0% by weight, nore preferably 0.05 to 2.0% by wei ght, and
particularly preferably 0.1 to 1.0% by wei ght based on the wei ght of the
crosslipk ol ymer (Al Fromthe viewpoints of skin jrritation
r esi staﬁ‘&gf‘a 3R af$ t artitcle a%“*t%%*kag@% esi&t and¥HPP ﬂbéﬁsor bent
article, the content of the hydrophobic substance (C) present on the

sur f aceSBPStRRCEbsoF bRt tesi ' partitl e iS4 ual ¥ 0. Qgiatlé‘eﬁ. 0% By

wei ght, preferably 0.005 to 0.5% by weight, nore preferably 0.01 to 0.3%
by wei ghtbtaAdTpaLt itdif aFPRtENéf ep ablty€0. 19 fePDCRIE by UG T Cha8Bd on t he
wei ght of the crosslinked polyner (A) [0078] I ncidental ly, the
cont enttt t Fedfadrophdbicn substandeprlesenticen t hangunt acef s hkasured by
the follow ng nethod. The content of the hydrophobic substance present in
t he i nsirdérpshobtai netshiynsugbt racti ng the content of the hydrophobic
subst ance on the surface fromthe total added anount of the hydrophobic
subst ancéecashveasgr Maghiet hod ©fnCent ent affy ddydraphiabi SuiSitbhstanceC{ C) on
Sur f ace> To a gl ass-made eggpl ant -shape flask fitted with a

cool i ngot uberaseeadded 100 parts by weight of an absorbent resin particle
and 300 parts by weight of an organic solvent (an organic sol vent capable
of dissolution of at Jeast-R202 pajdpiyhtveighte of1kkRe hyidraphobi €n
substance (C) in 100 parts by weight of the organic solvent at 25 to 110C
A tenmpegatag g capabl @, of dissoldddon igo regandedgs dlgs@lut ben an
tenperature) and the whole is allowed to stand at the di'ssol ution

t enper Al xf Ofe 24 IOY Spabhelely 2 exyRchlonsSutlonght e on -

hydr ophobi ¢ subst ance ePng obtai ned. After the extraction solution is
filtrat ing a_fi paper. and_ i 0l | ec into a - made -

eggpl anc?g%%z%g flgé%b\%\giﬁcgheg Sef o(r%e aﬁl&étheé?(;ﬁ/%{nt i%g%%%%%r at §5 on a
rotary evaporator_and_thepn the flask s weighed, An _amunt of t

et 1 aot Sh BOLBOFAR| OfTr 65T dUBSFE der P nEd by Bbi PACBI Mg the WEPght o
Lhe cogpiant;shape ad neloned, beforepand fLromife welght 4 tep the

organic solvent at 25 to 1l1i0°C. A temperature capable of
dissolution 1is regarded as disscolution temperature) and
the whecle 1s allowed to stand at tThe dissolution
temperature for 24 hpups, thereby an extraction solution
of the hydrophobic substance being obtained. After the
extraction scoluticon 1s filtrated using a filter paper and
is collected into a glass-made eggplant-shape flask
weighed beforehand, the solvent is aevaporated on a rotary
evaporator and then the flask is weighed. An amount of
the extracted evaporation residue 1s determined by
subtracting the weight o©f the eggplant-shape flask

welighed beforehand from the weight after the evapcration
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of the filtration solution. Usi ng the sanple remaining on the
filter paper after extraction, the sanme operation is repeated tw ce and
the total anmount of the evaporation residue obtained by three-tine
extraction is regarded as the content (% by weight) of the hydrophobic
substance (C) on the surface. [0079] Wth regard to the structure
wherei n the hydrophobi c substance (C) is present in the inside of the
absorbent resin particle and a part thereof is present on the surface, the
absorbent resin Eal‘tl cl e can be produced by (1) a method of m xi ng and/ or
kneadi ngF t WS hyir opRobPE §GB&ttaide (C) and a hydrogel of the crosslinked
polymer (Al) or (2) a method of obtaining a hydraogel %f t he crosslinked
pol yner (Al) byUpslgmerisi sgvitst FEREAT M t%nl rthe fhll@?énc@aBﬁFrt he

hydr ophobi ¢ substance (C). [0080] In the nmethod (1), as a shape
of the &feedphrodieSubst anddq CFameneChr beessed Jisntéegeﬁﬁle\%r?%éaeform a
bead form a rod form or a fibrous formcan be used. Fromthe vi ewpoi nt
of | eakaye tési stdnrce sficantalyforident caepPpEpeion plsielizedbtadtAfdr a bead
formis preferable, and a bead formis nore preferable. The vol une-average
parti clieydtameteriof ehe rydriophobs crsabstadces( Chd sspriefer abbyP8. 5 to
100 4m nore preferably 1 to 30 tim and particularly preferably 2 to 20
[ 0081] weight) of the hydrophobic substance (C) on the surface.

[0079]

With regard to the gtructure wherein the
hydrophobic substance (C) is present in the inside of the
absorbent resin particle and a part thereof 1s present on
the surface, the absorbent resin particle can be produced
by (1) a method of mixing and/or kneading the hydrophobic
substance (C} and a hydrogel o¢f the crosslinked polymer
(A1) or (2) a method of obtaining a hydrogel of the
crosslinked polymer (&A1) by polymerizing constituent
units in the presence of the hydrophobic substance (C).

[GOEO]

In the method (1), as a shape of the hydrcphobic
substance (C), one processed intc a pulverized form, a
bead form, a rod form, or a fibrous form can be used.

From the viewpoint of leakage resistance of an absorbent
article, & pulverized form or a bead form is preferable,
and é bead form is more preferable. The volume-average

particle diameter of the hydrophobic substance (C) 1is

preferably 0.5 to 100 um, more preferably 1 to 30 pm, and
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The nethod for m xing the crosslinked polyner (A) and the hydrophobic
substance (C) is not particularly imted as long as they are m xed so
that the hydrophobic substance (C) is present in the inside of the
crosslinked polynmer (Al). However, thehydrophobi csubstance(C)is preferably
m xed, not with a dried-formcrosslinked polyner (Al), but with a hydrogel
of the crosslinked polyner (Al) or a polynerization solution of the
crosslinked polynmer (Al), and is nore preferably m xed with a hydrogel of
t he crosslinked pol yner (Alé' In the m xing operation, they are preferably
m xed HOMOEERBOEELY PRSASKARadi rg-99 Ke rhner . When t he
crosslinked polyner (Al) is obtained by the aqueous sol ution

pol ymeri zati on PRod, the timng of m xing and/ or kneadi ng the

hydr ophobi ¢ substance (C) with the crosslinked polgner %AI) if not
particul arly |iFneedrebh@dt heoEi Mhgihdy becei THe? S atrkRy thetymer
pol ymeri zati on process {the crosslinked polyner (Al) is produced in the
presencéAdf t hendlydriophobiltydubrbhahes (CPYPSEANERI at éFy aftér thet

pol yneri zati on process, during the process of crushing (mncing) the

hydr ogeparducithgrifie lprrocess ef dryndg ashetgdr egél ,mexedhéd i k2t Anong
these, fromthe viewpoints of |eakage resistance and the |Iike of an

absor benite anyiebehobhe tsulisnguricse pt@f et abby cispmediiat elhye afterde hel

pol ymeri zati on process or during the process of crushing (m ncing) the
hydr ogethcapdoppl enpeef epalyerdur@iing t he process of crushing (mncing) the
hydr ogel . Moreover, in the case where the hydrophobi c substance (C) is a

| ong-chain fattycaeidrsal tcha | ongdebahnifiat t ysabsdasalkt itself ks used
but a long-chain fatty acid and a netal hydroxi de may be m xed and char ged

at the gddiLi-gn1progeseQr thwy maythe eharged-sepamat etyos§008Rka
When the crosslinked polynmer (Al) is obtained by the reverse-phase

suspension pol.ymexd zati,on. nef-hod or tRe emulisi e pehynesiaati oAkart hod,
t he tin#ﬁgyog n?giné t he hydﬁbphobic gﬁ%stance (C with the crosslinked

pol yrerp (N oLs ngly par ticularl ol i gibeda and, thealhiiag maye becsit her

during yireri zat'i on process e crosslinked polyner i s produced

(A)
in the presence, of the hydrop i C t apc } i e er the
pol yrer LS80 Fon rocdee VHGr | g e doRydrat s bt BESae Cart g a
dehydration process until i sture becones.approxinmately 10% by ight),
innediaVéFg &fggFﬁFﬁggdéﬁgggéFiézCEF665%%?ddﬁggﬁathé%%'dces%goFH@
separating,and renoving by distillation an gganjc %olvent Hgggsior
pol ynerfzaten OP§ER MG he Ihr0cets 8?%%%ﬁ%ﬁ}trﬁ9%® r OB 9e Y

in a kneading-like manner.

When the crosslinked polymer (Al) is obtained by
the aqueous solution polymerization method, the timing of
mixing and/or kneading the hydrophobic substance (C) with
the crosslinked polymer (A1) is not particularly limited,
and the timing may be either during the polymerization
process {the crosslinked polymer (Al) is produced in the
presence of the hydrophobic substance (C)}, immediately
after the polymerization process, during the process of
crushing (mincing) the hydrogel, during the process of

drying the hydrogel, or the like. Among these, from the
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or the like. Anong these, fromthe viewpoints of | eakage resistance and
the li ke of an absorbent article, the timng is preferably during the

pol ymeri zati on process, imediately after the polynerization process,
during the dehydration process, imediately after the dehydration process,
or during the process for separating and renoving by distillation an
organi ¢ solvent used for polynerization, and further preferably, during

t he polynerizationprocessorinnediatelyafterthe pol ymeri zation process.

[ 0083] In the case where the mxing i§ carrie ut d ring the
process’ BF"RP{RhFngPor tryEAGSt hESRYEFBHEF, ﬁnéongéﬁtlgﬁg? d@ |c%90an be
used, such as a bexm|l|l, a rubber chopper, a pharmam ||, a m ncing

machi ne %%r¢%%50ﬁ”€¥ﬁéﬁér tee at%%&$gcﬁﬁ%h%Fe§§rabﬁﬁkl%EF?@%?E%lYIn t he
case where the mxing is carried out in a polynerization solution, a
devi ce @ﬁ%%rathél@PﬁW@ﬁ¢Hﬁ%ﬂiQﬁ|9¥@%@S®o@érd§ﬁéﬁga§h§Iﬁﬁﬁﬁﬁ%%rogr a
bi om xer can be used. Alternatively, in the case where the mxing is
carri eccouthdugi ngmt heipgocesseof hadpiaus t-he aiydllr deele P kdeadilpgy devi ce
such as an SV mi xer may be used. [0084] The m xi ng tenperature
(O candbeiapprdpr i atrelygscont f oldmdstoyng he mpmocess ofhaddiydrehel -
hydr ophobi ¢ substance (C).For exanple, the m xing tenperature in the case
of addimgradde i Xiing tiheredi st eliye aé t ehet he dpolpjriicz sfulost proecessS) and
during crushing (mncing) the hydrogel is preferably 20 to 100C, nore
pref er abd y=40 o206 imanga payt keubardayl 50 £0180€-cWHher the g xhagd
tenperature falls within such a range, honpgeneous m xing can be further
facilitatpd anddire absarfptd opuehas aqleld-siiLis) ararkyr therdi aproved.
metal hydroxide may be mixed and charged at the addition
process or they may be charged separately.
[00BZ2]
When the crosslinked polymer (Al} 1is obtained by
the reverse-phase suspension polymerization method or the
emulsion polymerization method, the timing c¢f mixing the
hydrophobic substance (C) with the crosslinked polymer
(Al) is not particularly limited, and the timing may be
either during & polymerization process {the crosslinked
polymer {A) is preduced in the presence cof the
hydrophobic substance (C)}, immediately after the
polymeriiation process, during the dehydration process
(during a dehydration process until molisture becomes
approximately 10% by weight), immediately after the
dehydration process, during the process of separating and

removing by distillation an organic solvent used for

polymerization, during the process of drying the hyvdrecgel,
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[ 0085] In the nmethod (2) in which the crosslinked polyner (Al) is
produced in the presence of the hydrophobi c substance (C), the hydrophobic
substance (C) is preferably dissolved or emulsified (dispersed) in the

pol ymeri zation solution of the crosslinked polyner (A). In the case where
it is difficult to make the hydrophobi c substance (C) honpbgeneous, the
subst ance can be nade honobgeneous during the process of crushing the
hydrogel . The nmethod can be carried out while the hydrophobic substance
(C is deposited with the progress of the_ polynerization of_the
crossl i Akel BotyHer (ANCRE HeFSEha rPﬁeq@%nQQQﬁﬁoﬁﬂﬁ%d%giﬁﬁﬁkéﬁeis
carried out in the presence of the hydrophobic substance (C), the

pol ynerF¢ai PoARABt hodli sthihe SHif t B cafecsPeife arddstenkeldNBol yner
(Al'). [0086] The hydrophobi c substance (C) may be used in a
stat e ofibBéhfig i spokRVedakdd ofuehif sifiedrPh YREraragdddlor PECYBFEL | e

sol vent (however, no enulsifier is used). The volatile solvent is, from
the vi ewpotdiabflyemdvahi | Lhy, porlefrerdid gt sowvobariceessoldening habeexhi bits
a vapor pressure at 20C of 0.13 to 5.3 Pa, nore preferably 0.15 to 4.5 Pa,
and partiecutastycpr epecabbky,0. 28mbdidr8lRa. after theExaaplyésabfiothe

vol atil e sol vent include al cohols having 1 to 3 carbon atons (nethanol,

et hanol prosepeopyleral cololnget ¢hy, Mbeeas boisrhaviagpmtmd@ canton at ons
(pent ane, hexane, cycl ohexane, toluene, etc.), ethers having 2 to 4 carbon
atons (démethyl; ebherqgigiet byt iehhern tetgahydr okpnaantet aspd kebenes
having 3 to 4 carbon atons (acetone, nethyl ethyl ketone, etc.), and

esters BaviMgr3zLeisncar beRsat et byl Fraramt1 et hylnacelpat echksopropyl
acetate, diethyl carbonate, etc.). In the case where water and/or a

vol ati 'ﬁo§%¥§5Ea§&8nuse§>réé§s§m%‘£ of ihhessameysed is-preferghly 1 to
900% by wei ght, nore preferably 5 to 700% by wei ght, and particularly

preferﬁ€%¥¥%§r£?ﬁ€?%§6?*O%gkgﬁt based on the wei ght of the hydrophobic

subst a ase where water and a volatile solvent are used,
~the anmount of m@bgé§TSEd is preferably 50 to 98% by wei ght, nore
preferably 60 t %6 by wei ght, and particularly preferably 70 to 90% by
wei ght based on_t he_wei ght o olatile salvent,

f mgter aFg the.,v 4 [ 0087]
The hydrogel conPai hi'hg tR&Shylr6pRobit¢subsfande (&) TaARTHE chSB%ed as
required. The size of each piece of the hydrogel after ch in maxi num
i airet GR3 18 prBERI 50 Bin C6UR01CH or 8- BBForat  HOB L 055 cm
and particularly preferably 1 mmto 1 cm Wen the size fails within such
a range; i r [ r “Rer*%pro n“the*d ‘OCESS.
CORVERGE AR pr oHEFIST i SFur PRer®$ #pr ovdtFh n@fhe? dRFEHTY Iprroce

rubber chopper, a pharmamill, a mincing machine, an
impact c¢rusher, or a roll crusher as a mixing device. In
the «case where the mixing 1s carried out in _a
polymerization solution, a device with a relatively high
stirring power such as a homomixer or a biomixer can be
used. Alternatively, 1in the case where the mixing 1is
carried out during the process of drying the hydrogel, a
kneading device such as an SV mixer may be used.

(60841

The mixing temperature (°C} can be appropriately

controlled by the process of adding the hydrophcbic
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As a chopping nethod, the sane nethod as the case of the crosslinked
polynmer (Al) can be adopted. [0088] In the case where a sol vent
(inclusive of an organic solvent and/or water) is used in the production
of the absorbent resin particle, 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 the organic
solvent after the renmoval by distillation is preferably 0 to 10% by

wei ght, nore preferably Q to 5% by wei ght, part.icul grl% pr%ferable 0to 3%
by wei gt S M HoSC /pr ef 61Ul X6 1% by wetght™ has&8PEA 5é “wet ght  of
the absorbent resin particle. Wen the content falls within suc%‘a range,
absor ptFlohperd ot neic e (GHFHTEul 3T y TWeX 8RS r et ERRS bRt S Qhoudt Yo of the
absorbent resin particle is further inproved. [0089] o Al so, in the
case wheekvmhel satvent PeefsE hsadt fur ithe Gateriesnt @i EM%r he renoval
by distillation is preferably 0 to 20% by weight, nore preferably 1 to 10%
by wei ghydrpaeli cal arkey epreéfler abd yt2 £L609% byowei ghief card InstC pref erabl y
3 to 8% by wei ght based on the weight of the absorbent resin particle.
When t hegeont enid f @lalxs iwidld 1l sucin a tangd*Cabsorpheon peef onoance
(particularly water-retention anount) and the fragility of the absorbent
resi n pastpetrecateteradiyi ng tarien fauther ireprevediomogeneous Heieing t he

met hod of nmeasuring the content of the organic solvent and the water
content-and the nethednefr r embvinyit heedol vantd by wdicst i |dlasooptaoe t he
sane as the case of the crosslinked polynmer (Al).

characteristics are further improved.

[0085]

In the method (2 in which the c¢crossiinked
polymer (A1) is produced in the ©presence of the
hydrophobic substance (C), the hydrophobic substance (ch
is preferably dissclved or emulsified (dispersed) in the
polymerization solution of the crosslinked polymer (A).
In the case where it is difficult to make the hydrophobic
substance (C) homogeneous, the substance can be made
homogeneous during the process of crushing the hydrogel.
The method can be carried out while the hydrophobic
substance (C) is deposited with the progress of the
polymerization of the c¢rosslinked polymer (Al). Other
than the fact that polymerization is carried out in the
presence of the hydrophobic subsfance (Cy, the
polymerization method 1is the same as the case of the

crosslinked polymer (Al).

[0086]
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[ 0090] The absorbent resin particle can be pulverized. In the
case where the absorbent resin particle contains a solvent, the particle
is preferably pulverized after the solvent is renoved by distillation
(dried). In the case where pul verization is performed, a

wei ght - average particle diameter after pulverization is preferably 100 to
800 pm nore preferably 200 to 700 pim further preferably 250 to 600 nm
particularly preferably 300 to 500 Rm and nost preferably 350 to 450 Rm

When t he wei ght - average rticle dianeter f #s wthin s a.range,
handl i ng abiIit@h?péﬁgﬁFﬁﬁFﬂﬁﬁﬁiPﬁpfq%ﬁﬁx?hzk iﬁEHbe?héﬂg(%oﬁﬁbn% resin
particle) after pulverization and the skin irritation resistance of an
absor behit2a®tiefe %?éngurgﬁéﬁO#ﬂﬁﬁov@@d&ﬂ%uxeq9ﬁ§%égiﬁn-%&er%%%eﬁarticIe
di anmeter can be nmeasured in the sane manner as in the ¢ sefof t he
crossl i#kedopol ymefoXarile[ opohyent (howevghe shal |BFYtHe tBht enf of fine
particles is, the better the absorption performance is. Therefore
pref er abtgd) t he Bomt 1wl a6 4 naoparniccl es havPAg W ParirePe iditangter of
106 Rmor less is 3%by weight or |ess based on the total weight of the
parti clesnoMbel pref epablfpraiie convehetolef isnd veaitt itdlads wavihyta
particle dianmeter of 150 Rmor less is 3% by weight or | ess based on the
total wei ghipet tpecpantrec! @s. ThHECcontfentC .df3 t he fihes pafdi clesrean be
determ ned by using plots generated when the above-descri bed
wei ght -gwvefagevpartd ci®e dicanet r s, deter nbaetdicularly pFefethely
pul verization and particle size control, the sanme nethod as in the case of
t he crosspinkedzpel yger (Al) can be adopted. [0092]
| Examples of the volatile solvent include alcchols
having 1 to 3 carbon atoms (methanol, ethanol, isopropyl
alcohol, etc.), hydrocarbons having 5 to 8 carbon atoms
(pentane, hexane, cyclohexane, toluene, etc.), ethers
haVing 2 to 4 carbon atoms (dimethyl ether, diethyl ether,
tetrahydrofuran, etc.), ketones having 3 to 4 carbon
atoms {(acetone, methyl ethyl ketcne, etc.), and esters
having 3 to 5 carbon atoms (ethyl formate, ethyl acetate,
isopropyl acetate, diethyl carbonate, etc.). In the case
where water and/or a volatile solvent are used, the
amount of the same used 1s preferably 1 to 800% by weight,
more preferably 5 to 700% by weight, and particularly
preferably 10 to 400% by weight based on the weight of
the hydrophobic substance (C). In the case where water
and a volatile solvent are used, the amount of water used

is preferably 50 to 98% by weight, more preferably 60 to

95% by weight, and particularly preferably 70 to 90% by
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The apparent density of the absorbent resin particle of the invention is
preferably 0.54 to 0.70 g/m, nore preferably 0.56 to 0.65 g/m, and
particularly preferably 0.58 to 0.60 g/m . Wen the apparent density falls
within such a range, the skin irritation resistance of an absorbent
article is further inproved. The apparent density can be neasured as in
the case of the crosslinked polyner (Al) [0093] The shape of the
absorbent resin particle is not particularly limted and exanpl es thereof

i nclude an jndeterm nate crushed. shape, _a scal e shape, . a pearl, shape, and
a rice BraPntshdRed Afbhg HiesBCdAbesOt t HE T idetdihi hdfe E?L@Fégeshape is
preferable fromthe viewpoint that the particles in such a shape can be
wel | enf@hgFBa-with fibrous materials in applications such as a di sposable
di aper and there is little possibility of the particles falling off from
the fibrous mat éPP8i’s. [0094] The absorbent resin particle can
be subjected to a surface crosslinking treatnment according to necessity.
As the crosslinkhaghagemoslorcomeasuihacéher dussliakiary ¢ savlpagence
crosslinking agent), the sane ones as the internal crosslinking agent (b)
can be (Sedcass tdhecsuppade ey osstihkédg adémt , sfremattfthesadlewpoenes of
absorption performance and the |ike of the absorbent resin particle, the
surfaceotr osis¢i nkyAigoagent ai sepr efevapliyga ¢measshunki dgaagent) ( b3y havi ng
at least two functional groups reactive with a water-sol uble substituent
of the ecrsphyblse virnWe mmoskr hak)r andreiraaMatiers seh ubb ez suhsti t uent
formed by hydrolysis of the vinyl nononer (a2), nore preferably a

pol yval gn ghkyeihdyhnar theararhy1 pref enably et byl enanglrycohe dsgkyci dyl
ether or glycerin diglycidyl ether, and nost preferably ethyl ene glycol

di gl yci gyl 16t REren i0098¢r = range, | B Qh@yﬁ@§epﬁﬁ?%%t§hﬁj$Ufﬁ@ﬁﬁer
crosslinking is perforned, the content of the surface crosslinking agent

is pref . 001 0 i re preferably 0.002 to 5% b
p §%§9g¥e8 001.4, §é§?%¥%§§%$%“ﬁgg p y o DYy

wei ght, d particularl 03 to 4% by wei ght based on the
total weight of ,ihe ‘%h%ganigﬁ‘ﬁrg@{h gl )tﬁBS/s%Ene( Q_r?e)th&i]e?é ntgLnal o

crosslinking agent. (b ot het vinyl” nononer (a3) used according to
necessity. That is, .in this case, t upper Limt _of the content of the
surfaceoﬁr5gglFﬁﬁ?ﬁélgégﬁt30 Wt e e%ﬁyg%? RorddprEferably 5, and
particularly pr?hﬁrggly 4 based on the total weight of (al) and/or (a2),
(b) and (a3). Si P ly, the lower Iimt is preferably 0.001% by wei ght,

0, I I 0,
ror'e pref e abl v, 0. 002% by, wei gft, and, par i cul arl . prferably 0. 003% by

organic solvent and/or water) 1is used in the production
of the absorbent resin particle, the soclvent can be
removed by distillation after the polymerization.

In the case where an organic solvent is contained
in the scolwvent, the content of the crganic solvent after
the remcoval by distillation is preferably 0 to 10% by
welght, more preferably 0 to 5% by weight, particularly
preferable 0 to 3% by weight, and most preferably 0 to 1%
by weight based on the weight of the absorbent resin
particle. When the content falls within such a range,

absorption performance (particularly water-retention
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wi thin such a range, the absorption performance is further inproved. The
surface crosslinking can be achieved by a nethod of spraying or

i npregnating the absorbent resin particle with an aqueous sol ution
containing the surface crosslinking agent and subsequently subjecting the
particle to a heat treatnment (100 to 200C) [0096] The absor bent
resin particle of the invention can be further coated with an i norganic
powder (D) on the surface. Exanples of the inorganic powder (D) include a

hydrophilic inorganic particle (dl), a hydrophahi.c .inorgani ticle
(d2), afld°the |i%%. the abseg %%eSISPXPhe%W i Sinﬁ?’gg{%%

substance (dl) include particles of glass, silica gel, silica, and clay.
Exanpl es™B¥ °Yfid- hydr ophobi ¢ i norgani ¢ substance (d2) include particles of
carbon fiber, kaolin, talc, mca, bentonite, sericite, asbestos, and

Shirasu (vol canil€088h) or i kes. Among these, the hydrophilic
inorganic particle (dl) is preferable, and silica is nost preferable.
[ 0097] ARegar ding the shape ofhehe hydeopdplventnorgahipenparticl e

(dl') and the hydrophobic inorganic particle (d2), the shape may be any
one of watendet ethenateashape ¢ontishéd shépe)y, atspherkeambvshapebya fil m
shape, a rod shape, a fibrous shape, and the |ike, anong which the
i ndet erdii pat &1shape (csushedifshapaly of the spheribal shapbtis prekerabl e
and the spherical shape is nore preferable.
preferably 1 to 10% by weight, particularly preferably 2
to %% by weight, and most preferably 3 to 8% by weight
based on the weight of the absorbent resin partiéle.
When the content falls within such a range, absbrption
performance (particulariy water-retention amount) and the
fragility of the absorbent resin particle after drying
are further improved.
Herein, the method of measuring the content of
the organic solvent and the water content and the method
of removing the solvent by distillation are the same as
the case of the crosslinked polymer (Al).
[0090]
The absorbent resin particle can be pulverized.
In the case where the absorbent resin particle contains a
solvent, the particle is preferably pulverized after the
solvent is removed by distillaticn (dried).
In the case where pulverization is performed, a

welght-average particle diameter after pulverization 1s

prefefably 100 to 800 um, more preferably 200 toc 700 pm,

47



[ 0098] The content of the inorganic powder (D) is preferably
0.01 to 3.0% by weight, nore preferably 0.05 to 1.0% by wei ght, further
preferably 0.1 to 0.8% by weight, particularly preferably 0.2 to 0.7% by
wei ght, and nost preferably 0.3 to 0.6% by wei ght based on the wei ght of
t he crosslinked polynmer (Al). Wen the content falls within such a range,
the skin irritation resistance of an absorbent article is further

i mproved. [0099] The absorbent resin particle of the invention

may furfher contain other jtive e.d., .kn (IP--A- 5,
JP-A-2 %gﬁléﬁ?G?Feg?E?gﬁgn?l%;HepW ngéerﬁ@g, b 5%\31&&%55%37 i%‘??%%%%%? al
agents, antioxidants, ultraviolet absorbers, §%Iorin? @gents, ﬁerfuning
agent s, 3¢eodsr i%4Er ¢ or gBAI @F5broteifaterVars? &fd tRe Mkel."FH%t he case
where the absorbent resin particle contains su ddi tives, the content of
the additfvEsipsprararals W@?beqlﬁodf@%%rmﬁc S Horéipr e’ﬂf%ﬁﬁ“abf‘y 0.01
to 5% by weight, particularly preferably 0.05 to 1% by wei ght, and nost
pref er abdy9e, 1headd.15% HP vkl ght (Peye@ron 1e et ghY 8F%% He'%r 055Fi nked
pol ymer (Al) [0100] In the neasurenent nethod of swelled vol une
per 1 godf thke aibsoribent resin parttiideslof afheri Midite o Ay s nd
physi ol ogi cal saline, the ratio (t2/tl) of the tinme (t2) until the swelled
vol une teachdsirdOimritattibe t raeittincentdf tadve shepregniol @kelfesiches 5
m is 5to 20, preferably 5 to 15, and nost preferably 5 to 10. Moreover,
the tl &seprefrenabl yindr4we60 seconds, ther ecpobfercatina®d parsdcseconds,
and nost preferably 30 to 40 seconds. When the ratio and the
tinme fagiambtBin schveangessutbe ski ntheridzatd omanesirst ancelrof tha
absorbent article is further inproved. By controlling the content of the

hydrophghie substaneeqtE) ihkddhgcabeve- dgscri bed preferable ranges, the
time until the swelled volune reaches a specific volune determ ned by the

measur ement net@ggggg swel I ed volune can be controlled to a preferable
range. Furthernore, by controlling the apparent density of the absorbent

resin particle, tphe yeight- aver age,parnti glre rdinameir: 0i1dde; absonbent

resin particle, and the i ke to the above-descri bed preferabl e ranges, the

time un%é%tgge %ﬁﬁilegb¥8kg@§o%ea%&§§f@rmance is. Therefore,
preferably, the content of fine particles having a
particle diameter of 106 um or less 1s 3% by weight or
less based on the total weight of the particles. More
preferably, the content of fine particles having a
particle diameter of 150 pum or less is 3% by weilght or
less based on the total weight of the particles. The
content of the fine particles can be determined by using
plots generated when the above-described weight-average
particle diameter 1s determined.
For the pulverization and particle size control,
the same method as in the case of the crosslinked polymer
(Al) can be adopted.

[0092]
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specific volunme can be controlled to a nore preferable range. [0101]

The nmeasurenent nethod of swelled volune is a neasuring nethod in a room
at 252C and at a humdity of 5010% using a device shown in FIG 3. In this
connection, the tenperature of the physiological saline to be used is
controlled to 252C beforehand. [0102] <Device for Measurenent of Swelled
Vol une> The device shown in FIG 3 is conposed of an acryl - made
cylinder 1 with a bottom plate and an acryl nade disk 2 with a handgrip.

The cylinder 1 with a bottomplate is_ a cyli roowit to te
wherein a bottoﬁ$%la?8pﬁﬁ§Pﬁg éﬁ?ﬁ?%i%es§¥of@ %nn?%gﬂﬁ tac edg%%ﬁﬁne si de
of a cylinder_having an inner dianeter of 81 nd ,a_l ength. o nm and
the remihihgleiaé %Qeoﬁé]ﬁee&tlon 15 pr%ﬁgrggm 56r‘rgéle i I;E 20 i éhg?tli sk
havi ng an outer dianeter of 80.5 nmand a thickness of 12 mm Thgydisk 2

has a dIFERl aPrebrEabeYhaliR§ a @i afeter oF/™0. 5 i aftF - Hept A" OF 4 mm at

a position where the center of the disk is coincident wth the center of
the cirefefenpsdy ChéSdik 2- hgs %ddol unfiPAVIARE 2EPSTR™M of 13  hih and an

outer dianeter of 15 nmon the circular concave portion as a
falls within such & range, the skin irritation resistance

of an absorbent article 1is further improved. The
apparent density can be measured as 1in the case of the
crosslinked polymer (Al).

[0093]

The shape of the absorbent resin particle is not
particularly limited and examples thereof include an
indeterminate crushed shape, a scale shape, a pearl shape,
and a rice grain shape. Among these shapes, the
indeterminate crushed shape 1s preferable from the
viewpoint thét the particles in such a shape can be well
entangled with fibrous materials in applications such as
a disposable diaper and there 1is little possibility of
the particles falling off from the fibrous materials.

[0094]

The absorbent resin particle can be subjected to
a surface crosslinking treatment according to necessity.
As the crosslinking agent for the surface crosslinking
(surface crosslinking agent), the same ones as the
internal crosslinking agent (b) can be used. As  the

surface crosslinkiné agent, from the viewpcints of
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handgrip at a position where the center of the disk 2 is coincident with
the center of bottom face of the col um. Furthernore, the disk 2
has 64 hol es having a dianmeter of 2 mqmmin a radial pattern (see FIG 5).
The followng wll describe the holes of the disk 2. The hol es are nade
such a manner that 5 holes having a dianeter of 2 nmare present on each
of lines that divide the disk equal eight portions and at equal intervals
of 5 mm between a position of 10 mmfromthe center of the -disk and a

postLi ory, o, 30, 0T tRELeLLATLCA0 HoLes. b Lotal). opdditl onglLy., g hol es

]
er o m ar € pr ésént on e inés that divide the

di sk equal ., ei ght portijons d at _equal intervals, of. 5 nm_between,

posi ti on®dt" 20 pf‘?rﬁptflrcoiﬁ’t he%Egnt e?ugfa?ﬁe a‘?%%s%%d] I%si £O6H of ﬁ% nm
therefrom the lines being tilted at 22.5 fromthe above-descriped equally
di vi di r@rﬁff‘ﬁﬁéb%§4ahd?%%sg%”f]6{%‘9) SIPRE Wi Ght "B TPRe 2di siE° i Fﬂot he
handgrip is 60+5 g. [0103] <Measuring Method of Swelled Vol une>

Into the'e§FiAgar 1 Wi She bot3oht pPat e “gédi ti dhed PerpenaPedPafly, 2.50
g of a measuring sanple sieved to have a particle dianmeter ranging 150 to
850 m i suipet gheanand odharged svaEharseRhEPdEplVaTivd plHEEd$h agalglnnst

uni form t hi ckness on the bottomof the cylinder 1 with the bottom pl ate.
The di s«n@/¢s @ avederherdoirlso shaslihechandgripedoles UpdapdyERe

di stance fromthe bottomface of the cylinder to the top face of the
handgri@f ofhehevidi gk imenweasur éd2 usi mgp r t hirekaesblieteerp¢eyygalent
digimatic indicator |D F150 manufactured by Mtutoyo Co.). On this

occasi ol ytheypr essy=etiinpdrdedy t o phefalsobrlent atdsilerpartiglegchy t he
wei ght of the measuring rod of the digimatic indicator (14010 g) and the

wei ght @fgtheidi,sk 2 wiit hotrheyhansgrh p digyj13: A3 géen@rThemd thesdi spl ay
of thickness indicated by the
preferably ethylene glycol diglycidyl ether.

[0095]

In the case where the surface crosslinking is
performed, the content of the surface crosslinking agent
is preferably 0.001 to 7% by weight, more preferably
0.002 to 5% by weight, and particularly preferably 0.003
to 4% by weight based on the total weight of the wvinyl
monomer f{(al) and/or (a2), the internal crosslinking agent
(b), and the other vinyl monomer (a3} used according to
necessity. That is, in this case, the upper limit of the
content of the surface cresslinking agent is preferably 7,
more preferably 5, and particularly preferably 4 based on
the total weight of (al} and/or (a2), (b) and (a3).
Similarly, the lower limit is preferably 0.001% by weight,

more preferably 0.002% by weight, and particularly

preferably (0.003% by weight. When the content falls
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digimatic indicator is made zero. Subsequently, 120 m of physi ol ogi cal
saline is charged into the cylinder 1 with the bottomplate within 2
seconds. The tinme of the start of charging is regarded as zero
and the distance H (cm of elevation of the disk 2 wth the passage of
time fromthe start of charging is recorded as continuous data. By
calculating the swelled volunme (mM) per 1 g of the absorbent resin
particle according to the follow ng equation, data of change in swelled

vol ume agaj nst ti rrg1 are obtained. From the d@ct.a, t he %%l until the
swel | ed"vbPie PE&Ehed 5 TARERA t hBSti AESCERT Mt i IPTHe SHEtted vol ume
reaches 40 nml are determ ned. The sane neasurenents are perforned five
times ahBrBRcBVelBHETEUe t heFedf FETFEGSEr déd oS L M idE ur &8l vaPge.
[0104] [Suu 1] Swelled volunme (nug) = Bottom area of cylinder inside of
cyl i ndezchd gheBotPvomdpl s fahp)ex HPEEN) Speif i EMPFaIRefiay the
physi ol ogi cal saline (cnB/nl) x \Weight of neasuring sanple (g) [01095]
The wat@pseebenti onceaniount refr tivd ecabswiblnt gresi agp@ctisc| esof Ut henr
invention is, fromthe viewoint of skin irritation resistance of an
absor bentnastncheg, prefierablsu2Bdco 45 cgiagsInorieimpr ef eeallnyr 32 #0d40 g/ g,
and particularly preferably 34 to 38 g/g. The water-retention anount of
t he absetbeatueesily pardisteing treasyeed iyld heof al llowi gt meabhodnt
{100 to 200°C).
[0096]
The absorbent resin particle of the invention can
be further coated with an inorganic powder (D} on the
surface. Examples of the inorganic powder (D) include a
hydrophilic inorganic particle (dl1), & hydrophobic
inorganic particle (d2), and the like.
Examples of the hydrophilic inorganic substance
(d1) dinclude particles of glass, silica gel, silica, and
clay.
Examples of the hydrophobic inorganic substance
(d2) include particles of carbon fiber, kaolin, talc,
mica, bentonite, sericite, ashestos, and Shirasu
(volcanic ash) or likes.
Ameng these, the hydrophilic inorganic particle
{(dl) is preferable, and silica is most preferable.
[CO87]

Regarding the shape o©f the hydrophilic inorganic

particle (dl) and the hydrophobic inorganic particle (d2),
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[ 0106] <Measurenent nethod of water-retention anmount of the absorbent
resin particle> A neasuring sanple (1.00 g) is placed in a tea
bag (length: 20 cm wdth: 10 cn) formed of a Nylon net having a
mesh-openi ng of 63 pm (JI'S Z8801-1:2006). After the sanple is imersed in
1,000 M of physiological saline (sodiumchloride concentration: 0.9% by
wei ght) under no stirring for 1 hour, the bag is hung for 15 m nutes for
drai ning. Thereafter, the sanple wapped with the tea bag is placed in a
centrifuge and is centrifuged at 150 Gv%or 90 seconds tﬁaE%anﬁagécessive
e Tea ba

physi ol bgF caf " @aFi feY THER, THE weight°hi§ i netddr hg" is
measured and the water-retenti on amunt is determ ned sccording to the
follomﬁh@r%aﬁ%@iéﬁﬁﬁﬁﬁweﬁﬁ,Sﬁﬁ§rﬂég§er%¥%P%'oﬁ e ph{sFBFogital °Sal i ne
and neasuring atnosphere is set to 25C2C. , The we#ggﬁe(héé of the
tea bagsh#Pber theléBReHSt ugBEPEN | Freadlr et K t FE e r*8% above
‘except that the neasuring sanple is not used. [0107] Water-retention
amount {gdgjeemihaje- ¢Eh2pe[ 01@8Jushed shapme gef etadti ePRhDEUFES of
thirtyfold swelled gel obtained by the absorption of 30 parts by weight of
an artifhepal usinereftoabhe absdrbehe resharpapii ckBapg piéf efabfy 2, 000
to 3,000 Nn2, nore preferably 2,025 to 2,950 N /nR, particularly
preferabtyr2rO60sto 2,900 N n2, and nost preferably 2,075 to 2,850 N nR.
When the gel elastic nodulus falls wthin such a range, a further
excel | ent | eakagecpesi stance i s exhi bited when the absorbent resin
particle is applied to an absorbent article. Herein, the gel elastic
modul us (N n2) {pea@ content of +the inorganic powder (D) 1is

preferably 0.01 to 3.0% by weight, more preferably 0.05

to 1.0% by weight, further preferably 0.1 to 0.8% by

weight, particularly preferably 0.2 to 0.7% by weight,

and most preferably 0.3 to 0.6% by weight based on the

weight of the crosslinked polymer (A1l). When the content

falls within such a range, the skin irritation resistance

of an absorbent article is further improved.

[0099]

The absorbent resin particle of the invention may
further contain other additives {e.g., known (JP-A-2003-
225565, JP-A-2006-131767, etc.) antiseptic agents,
fungicides, antibacterial agents, antioxidants,
ultraviolet absorbers, coloring agents, perfuming agents,
deodorizers, organic fibrous materials, and the like}.

In the case where the absorbent resin particle contains

such additives, the content of the additives is

preferably 0.001 te¢ 10% by weight, more preferably 0.0l
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val ue determ ned by the foll ow ng neasurenment nethod.

Met hod of Gel El astic Mdul us>

wei ght of urea, 80 parts by weight of sodium chloride,

of magnesium sul fate (7 hydrate),
(di hydrate),
by wei ght of
beaker (inner dianeter:
described in JI'S K7224- 1996,

thirtyfold swelled gel

svel | ed"gedhinas aRCappett sBIEREE 3R sthet | &8

An

[ 0109] <Measurenent
urine [200 parts by
8 parts by wei ght

artificial

3 parts by weight of calciumchloride

2 parts by weight of ferric sulfate (7 hydrate),
i on-exchange water] (60.0 g) was wei ghed out
5 cn) and,

The beaker

9704 parts
into a 100 mi

in the sane manner as the operations
a _nmeasuri

2.0
wei ghedt@and *c HaY g#&-i9hto tH%IEBSVggggébﬁ@?ﬁiﬁ%%gg%f%r

e mas]g;eg§sely

f%rg%are a
ini the thirtyfold
" BHobdritid, PAFEEr ¢ he

co
d)eflng%i sP¥ot

beaker is allowed to stand under an atnosphere of 402C for 3 hours and

furt heromndet waiahhosphehe F AT RS T, (2hk

and t he gel
using a curd netetCffor exanple,
Itec Techno Engi neering). Herein,

of the absorbent

g

against physiological

resin

saline,

el astic nodulus of the thirtyfold swelled gel

Cur dnet er

- wWrapper is renoved
i s neasured
MAX Me-500 nmanufactured by K K

conditions for the curd neter are as
foll ows. Pressuie-sersitdamishafnt Bemmp$Sppingweflgedlo® lgpme per 1

the

particle

of the inventiocn

ratic (tZ/tl) of the

time (t2) until the swelled wvolume reaches 40 ml to the
time (tl) until the swelled volume reaéhes 5 ml is 5 to
20, preferably 5 to 15, and most preferably 5 to 10.
Moreover, the tl1 is preferably 20 to 60 seconds, more

preferably 20 to 50 seconds,

seconds.
wWhen the

ranges, the

article is further improved.

ratio and the

time

and most preferably 30 to 40

fall within such

skin irritation resistance of an absorbent

By controlling the content

of the hydrophobic substance (C) to the above~described

preferable ranges, the

time

until

the swelled volume

reaches a specific volume determined by the measurement

method o©of swelled volume can be <contrelled to a
preferable range. Furthermore, by controlling the
apparent density of the absorbent resin particle, the

weight-average particle diameter of the absorbent resin

particle,

ranges, the time until

the
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Load: 100 g Elevation rate: 1 inch/7 seconds Test property: breakage
Measurenent tinme: 6 seconds Measurenent atnosphere tenperature: 252C

[ 0110] The absorbent resin particle of the invention can be
conbined with a fibrous article to forman absorber. The structure of the
absorber and the process for producing the sane are the sane as known ones
{JP- A- 2003225565, JP-A-2006-131767, JP-A-2005-097569, etc.}. Moreover, it
is preferable that the absorber constitutes absorbent articles {di sposable

di aper, sanitary ne pkin, etc.}. The es ar rodu in r bent
articl e¥Porifiked ‘%M?hgagaéé a Cﬁﬁ%ﬁgﬁ%ﬁgs% 6%3 §5%E§g§B§8

JP- A-2006- 131767, JP- A-2005-097569, etc.}. [0111] In the case
wher e th&'@bsorbent resin particle of the invention is conbined with a
fibrous article to forman absorber, the weight ratio of the absorbent

resin particle tB1Phé fiber (weight of absorbent resin particle/weight of

fiber) is preferably 40/60 to 70/30 and nore preferably 50/50 to 60/40
[ Exanpl es] The measurement method of swelled volume 1is

measuring method in a room at 25%£2°C and at a humidity of
50+10% wusing a device shown in FIG. 3. In this
connection, the temperature of the physioclogical saline
to be used is controlled to 2532°C beforehand.

[0102]
<Device for Measurement of Swelled Volume>

The device shown in FIG. 3 1s composed of an
acryl-made cylinder 1 with a bottom plate and an acryl-
made disk 2 with a handgrip.

The cylinder 1 with a bottom plate is a cylinder
with a bottom  plate wherein a bottom plate having a
thickness of 5 mm is attached to one side of a cylinder
having an inner diameter of 81 mm and a length of 35 mm
and the remaining side is opened.

The acryl-made disk 2 1s a disk having an cuter
diameter of 80.5 mm and & thickness of 12 mm. The disk 2
has a circular concave having a diameter of 70.5 mm and &
depth of 4 mm at a position where the center of the disk
is coincident with the center of the circle. Alsc, the
disk 2 has a cclumn having a length of 13 mm and an outer

diameter of 15 mm on the circular concave portion as a
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[0112] Hereinafter,the present invention will be described in nore detai
by way of Exanpl es and Conparative Exanpl es. However, the invention is not
necessarily limted thereto.lncidentally, "part(s)" means "part(s) by
wei ght” and 11% 1 neans "% by wei ght" unl ess ot herw se specified. The
absorption anount of the absorbent resin particle determ ned by the
measur enent net hod of swelled volune, the water-retention anount, and the
gel elastic nodulus were neasured by the aforenenti oned net hods. [0113]
Exanmple 1 , 155 parts (2.15 parts by nol) of a.water-sol uble vinyl
nDnonerh?%ﬂgﬁ}p{éérjﬂi%gék?ﬂ?énﬁﬁﬁ?ﬁcﬁﬁF@d¥ﬁ§t tgabﬁgﬁi‘%ﬁﬂﬁiiaFS
Corporation, purity 100%, 0.6225 part (0.0024 part by nol)_of a
crossl i kinglageht Wibh) thseseadryt mh (AT af 2P %ﬁth? fehbtfEct ured by
Dai so Co., Ltd.}, and 340.27 parts of deionized water were naintained at
3C under stirri Agrahdrmekieng. TAet el skt rrog8Aswass i MTlstiuc&dviltto Bhe
m xture to reduce a dissolved oxygen anount to 1 ppmor |less, 0.62 part of
a 1% aqdeousthydiodgen per dxi de sefiuelopatLereRsipeet EI6F £)2% agheous
ascorbic acid solution, and 2.325 parts of a 2% aqueous
2, 2' - azbbi 3¢Rinet hyl = IN- (2skydiexyebhylHelgs opiforntams deli ssol 4t i onTher e added
and mxed to initiate

holes are made such a manner that 5 holes having a

diameter of 2 mm are present on each of lines that divide
the disk equql eight portions and at equal intervals of 5
mm.betweé; a position of 10 mm from the center of the
disk and a position of 30 mm therefrom (40 holes 1in
total). Additionally, 3 holes having a diameter of 2 mm
are present on each of lines that divide the disk egual
eight portions and at equal intervals of 5 mm between a
position of 20 mm from the center o©f the disk and a
position of 30 mm therefrom, the lines being tilted at
22.5° from the above-described egually dividing lines (24

holes in total).

The weight of the disk 2 with the handgrip is

[(0103]
<Measuring Method of Swelled Volume>

Into the c¢ylinder 1 with the bottom plate
positioned perpendicularly, 2.50 g of a measuring sample

sieved to have a particle diameter ranging 150 to 850 um

is welghed and charged so that the sample is placed in an
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pol yneri zation. After the tenperature of the m xture reached 90C

pol yneri zation was carried out at 902C for about 5 hours to obtain a
hydrogel (1). Then, 128.42 parts of a 48. 5% aqueous sodi um

hydr oxi de sol uti on was added and m xed, while 502.27 parts of the hydrogel
(1) was chopped in a m ncing machi ne (12VR-400K manuf act ured by ROYAL
Co.). Subsequently, 1.9 parts of a hydrophobic substance (C 1) {My
stearate, volune-average particle dianmeter: 8 Rn} was added thereto and

m xed to obtain a _chopped gel (2). The chopped ge ). was, further dried
in a thYlgh=f PBwBAAd tte?sﬂﬁg“b? ro?lgg‘é, W%@%e?%ci%%z of‘l r}sc([-:ecronjt’il} to
obtain a dried form After the dried form\gkci;,t ul eriéeg:inegalui ci ng

bl ender%{'E@6TEREZER HIIENDERE Rinuf act&ir edS by PEBCFd SR f9Y m

particle was obtained by controlling the particle dianmeter. to 150 to 710
Rm usi nghat evids haginsy Lirev 608186ni HEs D14 150 RF&FFIES RIFODndere

hi ghspeed stirring (a high-speed stirring turbulizer manufactured by
Hosokaweo ™M emont€Bot porfat itdre  munbierdet riet attiben: t2000fpeR) 8f 100Sparts of
the dried formparticle, 5 parts of a 2% wat er/ met hanol m xed sol ution
(wei ghthaadidoipf oWattérd néthhnok ™R 130)d ofis ey Rertd igi et s diglr§Ei dyl

et her was added by spraying and m xed and the m xture was allowed to stand
at 150C ¢ 0. 30 @i ndt gsmboiachiievE cardfracel lerRIsH] | mkamgh atheredy ap
absorbent resin particle (1) of the invention being obtained. The

wei ght -\avesegeopard.ijcl e dinanetes ofkchke cahsortbenpreesivrepartpetree@l) was
395 mand the apparent density was 0.58 g/m. Al so, the hydrophobic

subst angge (1He Was RIS HRsam apauntcok 0p980%d n WdigHthsiode ohet he
absorbent resin particle (1) and the hydrophobic substance (C) was present

in an 0. % en the of the absorb LEg aghkcle (1).
[0114] ar%%%%f%fl% A% tl’%n g égﬁggﬁ? rer{st{&n parti SF‘LEO( g)@l orgf)pt ﬁﬁﬁ (D

i nventi n?\r/]\%s%i%g{ttai ﬁ%d i, the same r;%ntr%er t&gsi%%ggp teijs excepy _that "1.9

parts of rophobi ¢ substance (C an o0 "1.9 parts of the

nydr ophobis: subshance &19%Z)di{s%?i%ﬁaGSEa%%%§c25nng% wehght.-aver age pakticle

di anet e’ 6f the Sdrbent resin rticle was 390 pm and t'he apparent

d it 0,58 o/n.. A , .the hyd hobi t i
densi Ly v22,0:98 9inl, Ao, Lhg hdrophodic substance.(Q, we present |

absof resin‘particle (2) and
e Ty pphobl substance (O) e, B SSeMloLR an,srounl o, 0,030 on The

with the bottom plate within 2 seconds.

The time of the start of charging 1s regarded as

zero and the distance H (cm) of elevation of the disk 2

with the passage of time from the start of charging is

recorded as continuous data. By calculating the swelled

volume (ml) per 1 g of the absorbent resin particle

according to the following eguation, data of change in

swelled volume against time are obtained. TFrom the data,

the time (t1) until the swelled volume reaches 5 ml and

~the time (t2) until the swelled volume reaches 40 ml are

determined. The same measurements are performed five

times and an average value thereof 1is regarded as a

be



Exanpl e 3 An absorbent resin particle (3) of the invention was
obtained in the sane manner as in Exanple 1 except that "1.9 parts of the
hydr ophobi ¢ substance (0-1)" was changed to "1.9 parts of the hydrophobic
substance (0-3) 1Zn stearatel™. The wei ght-average particle dianeter of
t he absorbent resin particle (3) was 400 m and the apparent density was
0.58 g/m . Also, the hydrophobic substance (C) was present in an anount of
0.970% in the inside of the absorbent resin particle (3) and the
hydr ophobi c sugsta ce (C was present in an amount of 0.030% on the
sur f ace*ofthe“absorbent resin particle (3). [0116] Exanple 4 An
absorbent resin particle (4) of the invention was obtained in the sane
manner as in ExanpPel1 except that "1.9 parts of the hydrophobi c substance
(G1)" was changed to "1.9 parts of the hydrophobic substance (0-4) {Al
st ear at B3¢ The wei ght -average particle diameter of the absorbent resin
particle (4) was 395 mand the apparent density was 0.58 g/m . Also, the
hydr ophobi ¢ substance (C) was present in an anount of 0.950%in the inside
of the absorbent resin particle (4) and the hydrophobi c substance (C) was
pr esent Swal had anolnteof{m0./8B0% oot hems arftac e Lofc i@ dis orbende resi n
particle (4). [0117] Exanple 5 An absorbent resin particle (5) of the
inventi@ﬁlinder with bottom plate (cm?) x H {cm)/Specific gravity

of physiological saline (cm®/ml) x Weight of measuring

sample (g)

[0105]

The water-retention amount of the absorbent resin
particle of the invention is, from the viewpoint of skin
irritation resistance of an absorbent article, preferably
28 to 45 g/g, more preferably 32 to 40 g/g, and
particularly preferably 34 to 38 g/g. The water-
retention amount of the absorbent resin particle is
measured by the following method.

{0106j
<Measurement method of water-retention amount of the
absorbent resin particle>

A measuring sample (1.00 g) 1is placed in a tea
bag {(length: 20 cm, width: 10 cm; formed of a Nylon net
having a mesh-opening of 63 um (JIS Z28801-1:2006). After
the sample is immersed in 1,000 ml of physiclogical

saline (sodium chloride concentration: 0.9% by weight)
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was obtained in the same manner as in Exanple 1 except that "1.9 parts of
t he hydrophobi ¢ substance (C-1)" was changed to "0.19 part of the

hydr ophobi ¢ substance (C-1)". The wei ght-average particle dianeter of the
absorbent resin particle (5) was 405 mand the apparent density was 0. 60
g/ m Al so, the hydrophobic substance (C) was present in an anount
of 0.099%in the inside of the absorbent resin particle (5) and the

hydr ophobi ¢ substance (C) was present in an anmount of 0.001% on the
surface of t he absor bent article (5). [[0118] anpl e An
absor beRRIEEsit partFer&y( 6?06f bouﬁ\Ien %%n %JBFQ?‘@ 'ﬁ6r?]i h& same
manner as in Exanple 1 except that "1.9 parts the h grophobl Cc substance
(c1" %@UEﬁéng%ﬂrtde&erBl%rts gﬁ‘etrf‘?@fpfﬂ?d?fopﬁ b csgﬁé tean‘fféa?@e )". The
wei ght - average particle diameter of the absorbent resin particle (6) was
395 m andtihethppareat Bedsity wasapeds gnnia centrifugpgeanfhels

hydr ophobi ¢ substance (C) was present in an anount of 4.950% in the inside
of the absorbénuedesitn paft iCclieoy 6P Oarftk adied sy P oplidlsive s@ﬂé@?éﬁé@e( O was
present in an amount of 0.050% on the surface of the absorbent resin
particleh¢8jolop0tsd] &hipte 7 Then, the weight (hl) including

the tea bag is measured and the water-retention amount is
determined according to the following equation. Herein,
the temperature of the physiclogical saline and measuring
atmosphere is set to 25°Cx2°C.

The welght (hz) of the tea bag after the
centrifugation is measured in the same manner as above
except that the measuring sample is not used.

[0107]

Water-retention amount (g/g) = (hl) - (h2)

[0108]

The gel elastic modulus of thirtyfold swelled gel
obtained by the absorption of 30 parts by welight of an
artificial urine onte the absorbent resin particle 1is
preferably 2,000 to 3,000 N/m®, more preferably 2,025 to
2,950 N/m”?, particularly preferably 2,050 toc 2,900 N/m?,
and most preferably 2,075 to 2,850 N/m?. When the gel
elastic modulus falls within such a range, a further
excellent leakage resistance 1s exhibited when the
absorbent resin particle 1s applied to an absorbent

article. Herein, the gel elastic modulus (N/m°) is a
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An absorbent resin particle (7) of the invention was obtained in the sanme
manner as in Exanple 1 except that "sieves having sieve-openings of 150 m
and 710 m' was changed to "sieves having sieve-openings of 150 mand 850
m' to control the particle diameter to 150 mto 850 m The wei ght-average
particle dianeter of the absorbent resin particle (7) was 540 m and the
apparent density was 0.57 g/m . Also, the hydrophobic substance (C) was
present in an anmount of 0.985% in the inside of the absorbent resin
particle (7) and the hydrophobic substance (C) was present in an amount of
0. 015%?5#%&?6??—”3&89& bﬁ/hégﬁbé&rslﬁé?ﬂ“i%sﬁ“?ﬁ S ETere 7951°F0120] Exanpl e
8 An absorbent resin particle (8) of the invention was obtained
in the same manhBtC4s in Exanple 1 except that "sieves having

si eve-openi ngs of 150 mand 710 n' was changed to "sieves having

si eve- op¥éaragsenrnisteinand c60G e Hlor tlokt rifpdeheésparticle diameter to 150
mto 600 m The wei ght-average particle dianeter of the absorbent resin
particle (8) wadn3e@tmiardatlheirappar €0f0deasicty bwas'<0.@B0- gl urakso, the
hydr ophobi ¢ substance (C) was present in an anount of 0.980%in the inside
of theS@bperhbentoyw estighpar ¢ clsedi8)n artdl ¢hedhydBoploliisc Ispbstagbe (C) was
present in an anmount of 0.020% on the surface of the absorbent resin
particlef (&egr(dlidl] Exanpte 97 hydrateAn absorhent besiweipartt i cfe (9) of
the invention was obtained in the same nmanner as in Exanple 1 except that
"1.9 pas4scofimt he1bydeephelire, stbsd pnce HAri)" pyasicGhanges:t 010195 part
of the hydrophobic substance (0-5) stearic acid}". The wei ght-average
particl e diFapet en of Jrhe absorbent presknpRanidighe (B Wes-396nahagad the
apparent density was 0.58 g/m . Also, the hydrophobic substance (C) was
presenty in-an amuni ofy 0,490%d ntbe ins denel, the ghsorhentresin

particle (9) and the hydrophobic substance (C) was present in an anmount of
0.010% on,fbe sprfpce.of theapbsarhent jresigh pPALLCl g4 r [Q122he
operations described in JIS K7224-19%6, 2.0 g of a
measuring sample was precisely weighed and charged 1into
the above-described beaker to prepare a thirtyfold
swelled gél.

" The beaker containing the thirtyfold swelled gel
was wrapped so that the swelled gel is not dried. After
the beaker is allowed to ‘gﬁand_ under an atmosphere of
40£2°C for 3 hours and further under an atmosphere of
25x2°C for 0.5 hour, tThe wrapper 1s removed and the gel
elastic modulus of the thirtyfoldrswelled gel 1s measured
using a curd meter (for example, Curdmeter MAX ME-500
manufactured by K.K. Itec Techno Engineeringj. Herein,
conditions for the curd meter are as follows.
Pressure-sensitive shaft: 8 mm

Spring: for 100 g
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Exanpl e 10 An absorbent resin particle (10) of the invention was
obtained in the sane manner as in Exanple 1 except that "1.9 parts of the
hydr ophobi ¢ substance (C-1)" was changed to "0.19 part of the hydrophobic
substance (C-5) and 0.95 part of My hydroxide". The wei ght-average
particle dianmeter of the absorbent resin particle (10) was 405 m and the
apparent density was 0.58 g/m . Also, the hydrophobic substance (C) was
present in an amount of 0.475%in the inside of the absorbent resin
particle/ﬁ%p)%ﬁgd t he hydrophobi c substance (C) was present in an anount
(Nelgl

of 0.0259 Jurface of the absorbent resin particle (10). [0123]
Exanple_ 11 _ An absorbent resin particle (11) of the invention was
obt ai neBl et he"safE Sranne &Y i iF e 1 except that 0.6 part of a

hydr ophi I i ¢ i norganic %article (d-1) {Aerosil 200PE (a product
nmanuf act &F edPBYPRIEPPEN PAERGSIA® Co., Ltd.)} was added after the surface
crosslinking. The weight-average particle dianeter of the absorbent resin
particl¥eddayeRast390mgm andadseSpparent density was 0.57 g/nl. Al so, the
hydr ophobi ¢ substance (C) was present in an anount of 0.980%in the inside
of the Mbssubentnresicmopaittared e fifdrandre he? bydtphobi ¢ subst ance (C) was
present in an anmount of 0.020% on the surface of the absorbent resin
particle (11). [0124] Exanple 12 An absorbent resin particle (12)
of the invention was obtained in the sanme manner as in Exanple 1 except
that " 155 partsTh2. thspattesntbyreaml) phraiwaterofsdhel Enweémylononener
(al-1), 0.6225 part (0.0024 part by nol) of

be combined with a fibrous article to form an absorber.

The structure of the absorber and the process for

producing the same are the same as known cnes {JP-A-2003-

225565, JP-A-2006-131767, JP-A-2005-0975685, etc.}.

Moreover, it is preferable that the absorber constitutes

absorbent articles {disposable diaper, sanitary napkin,

etc.}. The process for producing the absorbent articles

or likes are the same as known ones {JP-A-2003-225565,

JP-A-2006-131767, JP-A-2005-097569, etc.}.

[0111]
In the case where the absorbent resin particle of

the invention is combined with a fibrous article to form

an absorber, the weight ratio of the absorbent resin

particle tc the fiber (weight o¢f absorbent resin

particle/weight of fiber) 1is preferably 40/60 to 70/30

and more preferably 50/50 to 60/40.

[Examples]

[0112]
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a crosslinking agent (bl), and 340.27 parts by weight of deionized water"
was changed to "155 parts (2.15 parts by nol) of a water-soluble vinyl
nononer (al-1), (0.0024 part by nol) of a crosslinking agent (bl), 1.55
part of a hydrophobic substance (C-1), and 335.541 parts by wei ght of

dei oni zed water", "502.27 parts of the hydrogel (1)" was changed to

"500. 46 parts of the hydrogel (1)", "128.42 parts of a 48. 5% aqueous

sodi um hydroxi de sol uti on” was changed to "127.84 parts of a 48. 5% aqgueous
sodi um hydr oxi de sol ution", and the hydrophobi.c substance (C.1) was not
used in the cr ugﬁifﬁénﬁrfgc%ss oghFhe 91%%1" Bl . TFhE Weight - &verage™parti cl e
di aneter of the absorbent resin particle (12) was_395 m anid t he appar ent
densi t yAR&ST D089 g/if . BPES, R Tyldr opKobi"E s ubSt andE ) Shas fBPgsent in
an anount of 0.810%in the inside of the absorbent resin particle (12) and
t he hydfophebrEi¥abstantBleey wastpresear i Ah&n ARYEREIEP 016109%6n t he
surface of the absorbent resin particle (12)"q[10125 Exanple 13

An absorbeasspesin padtildles (IPenstahe | nehtGOR- sy obt APABH(Fh 't he same
manner as in Exanple 1 except that "1.9 parts of the hydrophobi c substance
(C1)" masnshdhged: to) " 3y8 paiustdf amé Hydr opRebic Subdtvaneeligltls)
{sorbitol nonostearate}". The wei ght-average particle dianmeter of the
absor beat1¢esi ntpartiiclee 3)1 Wwesd 395Tva  akvd ciripe iappaaresinidensi thewas 0. 58
g/m . Also, the hydrophobic substance (C) was present in an anmount of

1. 990% apsbheehnsi tes Ofi tderabsbs berdt gesimepanty chee( 1i33aandemhat

hydr ophobi ¢ substance (C) was present in an anount of 0.010% on the

sur f acem@t nbhe oabseihenta resi anpar thel &atkd)-rd:@ha6]oExanphet 14and
An absorbent .resin particle (14) of the invention was obtained in the sanme

manner agein Exanpl e)l-except pfhatusl. 9 pard s ohed bigr8ydr ophiobi ensubst ance
(G 1)" was changed to "3.8 parts of the hydrophobic substance (G 7)

{sucrosg, astearatgl LeriRgynei ght - average particle diameter of the
absor be%tg?gs?n partic ee 14) was 395 4m and the apparent density was 0.58

g/m. Aso, the.p ggﬁ)phobi c substance (C) was present in an anmount of
1.950% in the ir[l i de of the absorbent resin particle (14) and the
hydrophgbi]% §Ub§t ance (C) was present in an anmount of 0.050% on the
surface~6f"the absorbent resin particle (14).

155 parts (2.15 parts by mel) of a water-soluble
vinyl moncmer (al-1) {acrylic acid, manufactured by
Mitsubishi Chemical Corporation, purity 100%}, 0.6225
part (0.0024 part by mel) of a crosslinking agent (bl)
{pentaerythritol triallyl ether, manufactured by Daisc
Co., Ltd.}, and 340.27 parts of deicnized water were
maintained at 3°C under stirring and mixing. After
nitrogen was introduced into the mixture to reduce a

dissolved oxygen amount to 1 ppm or less, 0.62 part of a

1% aquecus hydrogen peroxide scolution, 1.1625 parts of a
2% aqueous ascorbic acid solution, and 2.325 parts of a
2% agqueous 2,2’ —azobis[2-methyl-N- (2-hydroxyethyl} -

propicnamide] solution were added and mixed to initiate
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[0227] Example 15 An absorbent resin particle (15) of the

i nvention was obtained in the same manner as in Exanple 1 except that
"1.9 parts of the hydrophobic substance (C-1)" was changed to "1.9 parts
of the hydrophobic substance (C-8) |INethyldioctadecanamn del". The

wei ght - average particle dianeter of the absorbent resin particle (15) was
395 pm and the apparent density was 0.58 g/nm. Also, the hydrophobic
substance (C) was present in an anmount of 0.985%in the inside of the

absorbent resin particle (1_%%and t he hydrophobic s bs% nce ( was
presentp?%y%ﬁréﬁgEﬁPnof 0. /€oﬁjﬁhet§§PF§%§u§@ tRé a gSrHE%%%?Egin
particle (15). %0}28] Exanpl e 16 An absorbent resin garticle (16)
of the ravehtioAOias POl ERAEE Zk LORe oM Hrimed @t At EX8dple 1CBxcept
that "1.9 parts of the hydrophobic substance (C-1)" was changed to "1.9
parts ofbehe hydpepRobPcobllsstarice e Nbet yl hept aconani del *. The
wei ght - average particle diameter of the absorbent resin particle (16) was
395 m and the appanent 1d8néit yraass0. 88 ganl 48 AP8o, 2ghech§dr dphbBic
substance (C) was present in an anmbunt of 1.950%in the inside of the
absor belmydresidepastict2ofil6yaandatiiedhydndphobkedsubshahee {1 - was
present in an anmount of 0.050% on the surface of the absorbent resin
particleafds).of0129¢ hydrogel (1) was chopped in a mincing
machine (12VR-400K manufactured by ROYAL Co.y.
Subsequently, 1.9 parts of a hydrophobic substance (C~1)
{Mg stearate, volume-average particle diameter: 8 pm} was
added thereto and mixed to obtain a chopped gel (2). The
chopped gel (2) was further dried in a through-flow band
type dryer {150°C, wind velocity: 2 m/second} to obtain a
dried form. After the dried form was pulverized in a
juicing blender (OSTERIZHR BLENDER manufactured by Oster
Co.), a dried form particle was obtained by controlling
the particle diameter to 150 to 710 pm using sieves
having sieve-openings of 150 pm and 710 um. Under high-
speed stirring (a high-speed stirring turbulizer
manufactured by Hosokawa Micron Corporation; number of
rotaticn: 2000 rpm) of 100 parts of the dried form
particle, 5 parts of a 2% water/methancl mixed solution
(weight ratio of water/methanol = 70/30) of ethylene
glycol diglycidyl ether was added by spraying and mixed

and the mixture was allowed to stand at 150°C for 30

minutes. to achieve surface c¢rosslinking, thereby an
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Exanpl e 17 An absorbent resin particle (17) of the invention was

obtained in the sane manner as in Exanple 1 except that "1.9 parts of the

hydr ophobi ¢ substance (C-1)" was changed to "0.95 part of the hydrophobic

substance (C10) Istearyl alcohol}". The wei ght-average particle dianeter

of the absorbent resin particle (17) was 395 m and the apparent density

was 0.58 g/m. Also, the hydrophobic substance (C) was present in an

anount of 0.490%in the inside of the absorbent resin particle (17) and

t he hydrophobi c substance (C) was present in an anmpunt of 0.010% on the

surf ace®BFCtRE AbserBeRt Peitd P& tiltlle (A7) .t01301V Edhpar at PFe Exanpl e 1

To 40 parts of clay (LAPONl PE XLG nmanufactured by ROCKWOOD ADDI TI VES

LI M TED°EBa}n¢ds adddd avsépifr8NeEBUSi n@@rbyca?sé%qaw%ﬁ@.@eﬁ pBFt of an

am no-nodi fied silicone (KF354: a product manufactured by Shin-Etsu

Chem cakb@orbehtd.resds tperhydroephdbi crasubstanpe @CH ithda0zpastsndf

nmet hanol . After stirring at 25C for 2 mnutes, drying was perforned at 60C

for 1 hdanstoyobtza ndaS>fatemlal partsicc] et €) hyThrepholune- avieshgecparticl e

di aneter of the material particle (E) was 80 m [0131] Then,

into a ¢gtass<made¢eact i On wessahowet e ochdy.gel % 7ipaths afn stk umt

acrylate, 22.85 parts of acrylic acid, 0.15 part of

N, N - methy| enlebbsaeny! ankden 2P3rpacts of 1dei andzethaatieydrapdePi01 part

of dichlorotris(triphenyl phosphine)ruthenium and the tenperature of the

contentsuastkept atc)3Grandehestinir i NG and dfodmg. o Af ben2nist rageanwas

introduced into the content to reduce a dissolved oxygen anount to 1 ppm

or lessgy0e3cpart eheaab¥oaguepus dydi qgen: peroxide, solution, 0.8 part of

a 0. 2% aqueous ascorbic acid solution, and 0.8 part of a 2% aqueous

sol ution of 2, 2'y;az0bi sam di nopropane di hydrochl ori de were added and

mxed to initiate polynerization. After the tenperature of the reaction

sol utiop, ﬁggeeg 80C, polynerization was carried out at a pol ynerization

tenperature o 02C for about 5 hours to obtain a hydrogel (1).

To 300 parts of ,the hydrogel (1) .were added 3 arts .of the materjal

particle (E) anéno.ai?%)éfrbtqu% %e)gﬁzr]f gcat%n C%(el) P% gaﬁ%oltl%ne 0T70" anuf'act ur ed

by Sanyo Chem,cal Industries, Ltd.), and the m xture s kneaded in a

m not ng FacRITE CESVR 206K aRtF ac i el by 2ri 20k KoGYooK K. >RGP &

di ameter_of catch basin: 6 at 25C for 5 m nutes. Then, .the kneaded

mi xt ur e“Mas g‘rli‘eqd PH BSt R o%@fﬁw\ﬁr mlﬁfpesﬂjﬁwnﬁﬁde@c_&dndi ¥#ons of

135C and a wind velocity of 2.0 m second to obtain a _dried pol Xmer.
changed to “1.9 parts c¢f the hydrophobic substance (C-2)

{Ca stearatel}l”. ‘Therweight—average particle diameter of
the absorbent resin particle (2} was 390 pm and the
apparent density was 0.58 g/ml. &£lso, the hydrophobic
substance (C} was present in an amount of 0.985% in the
inside of the absorbent resin particle (2)y and the
hyvdrophobic substance (C) was present in an amount of
0.015% on the surface of the absorbent resin particle ({2).
(01157
Example 3
An absorbent resin particle (3) bf the invention

was obtained in the same manner as in Example 1 esxcept
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After the dried polynmer was pulverized in a juicing blender (OSTERI ZER
BLENDER manuf actured by Oster Co.) and was controlled to a particle

di aneter of 150 to 710 musing sieves having sieve-openings of 150 m and
710 m Under high-speed stirring (a high-speed stirring turbulizer
manuf act ured by Hosokawa M cron Corporation; nunber of rotation: 2000 rpm
of 100 parts of the pulverized dried polyner, 2 parts of a 10%

wat er / net hanol m xed sol ution (weight ratio of water/nmethanol = 70/30) of

et hyl ene gl ycol diglycidyl ether s added by rayin d.m,xed_and the
m xt ur e-5@%” all-oweth t'o® sPand T4t T%gEOPgFE§6:n§§%fE n?% ggﬁﬁ've was
crosslinking, thereby an absorbent resin particle (Hl) for conparison
bei ng obraidRd. tPhe Wwel ghR L avePage rar Y EreParanet e tqqﬁffaggbéhent
resin particle (Hl) was 395 mand the apparent density was 0.55 g/ni.

Al so, then hyteephshild -subBhanee i@t e meEseRerthcaR Sttt 8£005%in
the inside of the absorbent resin particle (HL) and the hydrophobic

subst ancles ( @b sasbaot present mwrthelsur fAce wifs t HE Gabsor bentt reseén
particle (HL). [0132] Conparative Exanple 2 An absorbent resin
parti cla&ppdeyntordesonpay | ses wasSdbtcaimied | hlidre sale neymerrasbin
Conparative Exanple 1 except that "30 parts of the material particle (E)"
was chamgetdahoe" 3(pariss opresknconer beadsfubospearf MaAUL&ctiur ednby
Toshiba Silicone Co., Ltd.; average particle dianeter: 2 m" and "0.3 part
of a surfacgant c€1) thSanaBkicRr@HEZ0 rRifractired dy= Sanyp Chedi cahe

I ndustries, Ltd.)" was changed to "0.3 part of a surfactant (2) (Naroacty
| D50 meph 86H HEBH-bys Sawyon &henmical whrdupkekes: Lid. )an Theuwei gbt- aver age
particle dianmeter of the absorbent resin particle (H2) was 400 m and the
appareny_glefsi by wWas Qa%FHdros ALES, able rhydrophobic sabstanse (6C) was
not present on the surface of the absorbent resin particle (H2) and was
only present in[bmg6ﬁnside t hereof. [0133] Conparative Exanple 3

155 parts (2.15 parts by nol) of a water-soluble vinyl nononer (al-1)
{acryli%xgﬁégé ganufactured by M tsubishi Chem cal Corporation, purity
100%, O. part (0.0024 part by nol) of a crosslinking agent (bl)
{pentaerythritol triallyl ether,.mnufactured i Co - and
340.27 parts ofkaeﬁgﬁ¥ﬁﬁﬁﬂﬁatﬁ?éﬁ%réwﬁgfh%é?négyag%Bégﬁ%d%?vé%?%épng and

m xi ng. After nitrogen maglintroduced into_the niéturelto regggg a

di ssol V&Y o gént uht 1091 PPRT 0P AEES. 6°62 hart BF S 1% 5Husbls

hydr ogen peroxi de sol.ution, 1.1625 parts of a 296agueous(9s%qrbic acid
SOIutiOE@aEHHJQﬁ%Z%aﬁ%?t§fbft%? hydrophebic substance (C-1 Was

changed ‘to “1.% parts of the hydrophobic substance (C-4)

{Al stearate}”. The weight-average particle diameter of
the absorbent resin particle (4) was 395 wm and the
apparent density was 0.58 g/ml. Also, the hydrophobic
substance ({) was present in an amount of 0.950% in the
inside of the absorbent resin particle {4) and the
hydrophobic substance (C) was present 1in an amount of
0.050% on the surface of the abscorbent resin particle (4).

[0117]
Example b5

An absorbent resin particle (5) of the invention
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2%aqueous2, 2' - azobi s[ 2- net hyl - N- (2- hydr oxyet hyl ) - propi onam de] sol ution
were added and mxed to initiate polynerization. After the tenperature of
the m xture reached 90C, polynerization was carried out at 902C for about
5 hours to obtain a hydrogel (1). Then, 128.42 parts of a 48.5% aqueous
sodi um hydr oxi de sol uti on was added and m xed, while 502.27 parts of the
hydr ogel (1) was chopped in a m ncing machi ne (12VR- 400K manuf actured by
ROYAL Co.), thereby a chopped gel (2) being obtained. The chopped gel (2)
was further dried in a through-flow band type .dryer_{150C. win locity:
2 m secthd} OgBa&Bteéiji A dfifed® $8Y m Ay e %%el ri% a‘%%?%n v%/ase}ﬁu?%gri zed in
a juicing blender (OSTERI ZER BLE R manuf.actured by Oster Cg.), a dried
form pariitl elwds bt e né% b%h%oﬁlggEP%?‘ﬁé%cheS%W?%Fg d%;r%gﬁerw?% 150 m
to 710 musing sieves having sieve-openings of 150 mand 710 m . Upder

hi gh- speenae rFPng‘jO(-&9hiFg3riigfsp‘é%dt§?i FYARGPOGREE i 281° TRlHF att Tt ed- by
Hosokawa M cron Corporation; nunber of rotation: 2000 rpm_of 100 parts of
the dri®ek f orem Partdceeads partsielea 29aRater/ nethahdf nitkedr3eMtti on
(weight ratio of water/nethanol = 70/30) of ethylene glycol diglycidyl

et her vass added riy cdpr aybhg vaaed ARedirandnthet g x eppe rwas: afiéonetdyt o st and
at 150C for 30 mnutes to achieve surface crosslinking, thereby an

absor besdis reésé® pamiicle (H3) for conparison being obtained. The

wei ght - average particle dianmeter of the absorbent resin particle (H3) was
405 pm and t he mppayenthdehgidryprad it 6dubgbnkncAl s67) t weshydrephobi c
substance (C) was not present in the inside of the absorbent resin
particlen (113) ams@nen dheopseoface:  hereof ingQ434] o Compar atbyerkxanpl e 4

An absorbent resin particle (1-14) for conparison was obtained in the sane

manner AassiA rRakiisoNn £xappke theexepptophabid. @upaiianefe t hey hydsophobi c
substance (C-1) was m xed after surface crosslinking. The wei ght-average

par ti C'p%é%@ﬂf@t &, ohnt hemahser b(/?fr;} o e pantiche (dhrdd)caas rd00npm and

the ap ent density was 0.61 g Al so, the hydrophobi c substance (C)

was not i e 1.Asi f tdhe absorbent resin particle (H4) and was
pr esental?éngglﬁg}éﬁogﬁ%tjgf b%%l(gg%(%%on(sph'e surface thereof. [0135]
[0118]

Example 6

"An absorbent resin particle (6} of the invention
was obtained in the same manner as in Example 1 except
that “1.9 parts of the hydrophobic substance (C-1)" was
changed to “9.5 parts of the hydrophobic substance (C-1)7.
The weight-average particle diameter of the absorbent
resin particle (6) was 325 um and the apparent density
was 0.58 g/ml.

Alsc, the hydrophobic substance (C) was present
in an amount of 4.950% in the inside of the absorbent
resin particle (6) and the hydrophobic substance (C) was
present in an amount of 0.050% on the surface of the

absorbent resin particle (6}.
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Conpar ati ve Exanple 5 An absorbent resin particle (115) for
conpari son was obtai ned according to Exanple 1 of JP-A-2007-291351. The
wei ght - average particle dianmeter of the absorbent resin particle (115) was
400 m and the apparent density was 0.70 g/m . Al so, the hydrophobic
substance (C) was not present in the inside of the absorbent resin
particle (H4) and on the surface thereof. [0136] Conparative Exanple 6

An absorbent resin particle (H6) for conparison was obtained in the sane
manner as in Cbagiigfon Exanpl e 4 except that 0.05 part of the hydrophobic
substance (C1) xed beforehand to effect surface crosslinking and any
hydr ophobi ¢ substance was not added after the surface crosslinking. The
wei ght -%@be particle diameter of the absorbent resin particle (H6) was
400 m and the apparent density was 0.61 g/m. Also, the hydrophobic
substance (C) w8 ABECEPESENtTERIRhBAALTAE of 't het abdsr bERYER BsPR

particle (H4) and was present in an anount of 1.000% on the surface
t her eofwag 00B7ZRined in tReEsuFeBE ofMaFEEIuUr @FreAl oF¥He 8bsor BEREPFesin
particles obtained in Exanple 1 and Conparative Exanples 1, 3, and 4 by
t he neastdentntcreshddivafnswel ted-vpeunpgar @ Shbwh im RING 11 Gndnfl G 2.
Incidentally, the distance of elevation of the disk was neasured using a
di gi maty£s | pdiaeater tO- FlElevanutactivredsbyvit-botoyocEo. of 0138] pm
As is understood fromFIG 1 and FIG 2, the absorption rate pattern of
the absordentor gai'ncparddred @ of tExapphei ¢l desdnirkes ra tsi gl dumbsor pti on
rate curve where the rate is slowin the early stage, noderate in

850 pum. The weight-average particle diameter of tLhe

absorbent resin particle (7) was 540 um and the apparent

density was 0.57 g/ml. Also, the hydrophobic substance

(C) was present in an amount of 0.9%85% in the inside of

the absorbent resin particle (7) and the hydrophobic

substance (C) was present in an amount of 0.015% on the

gsurface of the absorbent resin particle (7).

[0120]
Example &
_An absorbent resin particle (8) of the invention

was obtained in the same manner as in Example 1 except

that “sieves having sieve-openings of 150 pm and 710 pm”

was changed to “sieves having sieve-openings of 150 pm

and 600 um” to control the particle diameter to 150 um to

600 pm. The weight-average particle diameter of the

absorbent resin particle (8) was 300 pum and the apparent

density was 0.60 g/ml. Also, the hydrophcbic substance

(C) was present in an amount of 0.980% in the inside of
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the mddle stage, and fast in the late stage. [0139] Wth regard
to the absorbent resin particles obtained in Exanples 1 to 17 and
Conparative Exanples 1 to 6, neasured physical properties {weight-average
particle dianeter, apparent density} and perfornmance evaluation results
{time until the particle reaches a specific swelled volune by the

nmeasur enent net hod of swelled volune, water-retention anount, gel elastic
nodul us} are shown in Tables 1 and 2. [0140] [0142] As is

understood from Tables 1 and 2, the absorpent resi articles aof, the
vent |G (BB (PAT) e Sartan] & Aot pt ik M Gk et e as
conmpared with the absorbent resin particles of Conparative Exanples 1 to
6. Fronihetedfpardoridet RE8ACTRe dbsof bEAFNEsiN par tFEFeS of “ihe
invention (Exanples 1 to 17) and the absorbent resin particles of

Conpar ati¥ea Exanpl BBe42BABTBENTt TS WndeYStigolE t Hat- sui t abl e absorption

patterns are obtained by the presence of a hydrophobic substance in the
inside of the padtiele and on the surface thereof.

Example 9

An absorbent resin particle (9) cof the invention
was obtained in the same manner as in Example 1 except
that ™1.9 parts of the hydropheobic substance (C-1)" was
changed to “Oi95 part §f the hydrophobic substance (C-5)
{stearic acidl}”. The welght-average particle diameter of
the absorbent resin particle (9} was 390 um and the
apparent density was 0.58 g/ml. Also, the hydrophobic
substance (C) was present in an amount c¢f 0.490% in the
inside of the absorbent resin particle (9) and the
hydrophobic substance (C) was present in an amount of
0.010% on the surface of the absorbent resin particle (9).

[0122]
Exampie 10

An absorbent resin particle (i0) of the inventicn
was obtained in the same manner as 1in Example 1 except
that 1.9 parts of the hydrophobic substance (C-1)" was
changed to “0.19 part of the hydrophobic substance (C-5)
and 0.9%5 part of Mg hydroxide”. The weight-average

particle diameter of the absorbent resin particle (10)

was 405 pm and the apparent density was 0.58 g/ml. Also,

o7



Subsequently, there are eval uated absorption characteristics to be shown
when the absorbent resin particles are applied to absorbent articles in
the case where the particles have suitable absorption rate patterns. Using
absorbent resin particles obtained in Exanples 1 to 17 and Conparative
Exanples 1 to 6, an absorbent article (disposable diaper) was prepared as
follows and a surface dryness val ue was eval uated by the SDVE net hod. The
results are shown in Tables 3 and 4. [0143] <Preparation of Absorbent
Article (D spaosable D aper) 1> After 100 parts of fluff %%g agd %00 parts
of an eVl uarfrEPEakpre %%H§6¥H§%t ?bsWﬁspBFﬁﬁépﬁ}lﬁbfﬁlﬁ?

air-flowt Ee m xi ng apparatus | a pad fornmer manufactured b K 0 TEC}
to obtal ndA>Hi *PurEe tiHe A tF et Was 2BAPFEERLty JSfiithatad bhtan (a8lyl plate
(thickness: 4 mm so as to be a basis MEI?ht of about 500 g/n2 and was

t hen prasdedtimderydrpplesbire dBbBLRELEN? (For BBSseebRds to 6Bt afR an
absorber (1). The absorber (1) was cut into a rectangle having a size of
10 cnx4fmcunta ofat er 9absordi nghpaperr{dasi ofwellyht abEsrHeg/inpresin

manuf actured by Advantec Co., filter paper No. 2) having the sane size as
t hat ofpséheiabsonber .were di sposed on the upside and back side of the
absorber, further a polyethylene sheet (a polyethylene film UB-1
manuf act ured by [Tapapoly Co., Ltd.) was disposed on the back side, and a
non-woven fabric (basis weight: 20 g/n2, Eltas Guard manufactured by Asahi
Kasei Gogparati om) was di sposed on the surface, thereby a disposable

di aper (1) being prepared. The weight ratio of the absorbent resin

particle to fibgn Gwaicgheref absosbgatciesin (panticd elvei ghtept:ibhber) was
50/ 50. [0144] <Preparation of Absorbent Article (D sposable D aper) 2>

o ADSoTBenC AT E1 e (B Spoeab e DIBRerT: 1 oxcant TRAE-F100 parto ol Tluff
pulp angd, 100 parts. of an eyaluating ;sanpl e,{abspthents esin paatigle)”
{Rercsil 200PE {a product manufactured by Nippon Aerosil
Co., Ltd.)} was added after the surface crosslinking.
The weight-average particle diameter of the absocorbent
resin particle (11) was 390 mum and‘the apparent density
was (0.57 g/ml. Also, thelhydrophobic substance (C) was
present in an amount of 0.980% in the inside of the
absorbent resin particle (11) and the hydrophcbic
substance (C) was present in an amount of 0.020% on the
surface of the absorbent resin particle (11).
[C124]
FExample 12
An absorbent resin particle (12) of the invention
was obtained in the same manner as 1n Example 1 except

that “155 parts (2.15 parts by mol) of a water-soluble

vinyl monomer (al-1), 0.6225 part (0.0024 part by mol) of
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was changed to "80 parts of fluff pulp and 120 parts of an eval uating
sanpl e {absorbent resin particle}". The weight ratio of the absorbent
resin particle to fiber (weight of absorbent resin particle/weight of
fiber) was 60/40. [0145] <Surface Dryness Val ue by SDVE Met hod>
Adet ect or of anSDIVE( Sur f aceDr yness Measur enent Equi pnent) tester

(manuf actured by WK system Co.) was placed on a fully wet disposable

di aper {prepared by inmersing a disposable diaper in an artificial

0.03% b i ght of t i ide, 0.08%Db i f .
gul f at e‘?‘yﬁ\.é\%:%ggfrﬂ%épgﬁtaaqsﬁ%ggngggmghpgr i3c?eo?'82a?ndg§g€|68?7§(b&el g

dei oni zed. wat er

), and al | owi ng the diaper, stand for m nut es
0% dr ynéesovaFte HAdSFhet2% i‘fé“ad"eqeé%t T o#‘g?hgaé (tze'gt er? Llfssp 4ced on a

urine

esium
tohe

to set a

D P D e Y Y ng i sposabl & i apey yods"
e

heati nghat) 80C f 6r Pak&trsP b 1set VaANT80aPGRESs Valtd! 7t h

calibration of the SDVE tester being perforned. Then, a netal

gloss by the artificial urine was not confirned}, the netal

( ring (inner
di amet eparyobpmolengtth:a BoramgLiklsizet a6ANEhd Pdent dr- of e d?Spdsabl e
di aper to be nmeasured and 80 ml of the artificial urine was injected

t her et chy¥hephohecamstitfiteirate uttne) wagnconpiet ety BBIGEbEY {¥REIPTt he

ring

was

i mredi ab &l yleiemived angt¢hf ee “détZectiorsant st v SDMVE thestr@cader €1 pl'aced on
the center of the disposable diaper and on the left side and right side

t her eofwd8 peséhiyeds ab eqBal .idmt eperalts ofofl0 T f rioytdreeend (df "t he

di sposabl e di aper having a length of 40 cn}. Then, neasurenent of surface
drynessvyagues wasr&l-artefl and tdie 5eal ueguabtier Badinut eshfdooxitie start

of the measurenent were indicated as SD1-1 {center}, SD1-2 {left},

and

SD1-3 fehohtlon” was chardid dentalby. stheameaswrenems wes pentoused,
wherein the artificial urine, the neasuring atnosphere, and the standing

atnDSphgégiMﬁrﬁya§%§i@@jé%%“%%%ﬁ%i £0446he hydrophobic substance
(C-1) was not used 1in the c¢rushing process of
hydrogel. The weight-average particle diameter of the
absorbent resin particle (12} was 395 um and the apparent
density was 0.59 g/ml. Also, the hydrophobic substance
(C) was present in an amount of 0.810% in the inside of
the absorbent resin particle (12) and the hydrophobic

substance (C) was present in an amount of 0.010% on the

surface of the absorbent resin particle (12}.
[01l25]

Example 13

An absorbent resin particle (13} of the invention

was obtained in the same manner as 1in Example 1 except

that “1.9 parts of the hydrophobic substance (C-1}" was
changed to “3.8 parts of the hydrophobic substance (C-6)
{sorbitol monostearatel”. The welight-average particle
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diameter c¢f the absorbent resin particle (13) was 395 um
and the apparent density was 0.58 g/ml. Alsop, the
hydrophobic substance (C) was present 1in an amount of
1.990% in the inside of the absorbent resin particle (13}
and the hydrophocbic substance (C) was present in an
amount of 0.010% on the surface of the absorbent resin
particle (13).

[0126]
Examplerld

An absorbent resin particle (14} of the invention
was obtained in the same manner as in Example 1 except
that “1.9 parts of the hydrophobic substance (C-1)" was
changed to “3.8 parts of the hydrophobic substance (C-7)
{sucrose monostearatel}”. The weight-average particle
diameter of the absorbent resin particle (14) was 385 um
and the apparent density was 0.58 g/ml. Also, the
hydropheobic substance (C) was present in an amount of
1.950% in the inside of the absorbent resin particle (14)
and the hydrophobic substance (C) was present 1in an
amount of 0.050% on the surface of the absorbent resin
particle (14).

[0127]
Example 15

An absorbent resin particle (15) of the invention

was obtained in the same manner as in Example 1 except
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that 1.9 parts of the hydrophobic substance (C-1)" was
changed to “1.9 parts of the hydrophobic substance (C-8)
{N-ethvldioctadecanamide}”. The weight-zverage particle
diameter of the absorbent resin particle (15) was 395 um
and the apparent density was 0.58 g/ml. Also, the
hydrophokic substance (C) was present in an amount of
0.985% in the inside of the absorbent resin particle (15)
and the hydrophobic substance (C) was present in an
amount of 0.015% on the surface of the absorbent resin
particle (15}).

[0128]
Exanple 16

An absorbent resin particle (16) of the invention
was obtained in the same manner as in Example 1 except
that “1.9 parts of the hydrophobic substance (C-1)7 was
changed to “1.9 parts of the hydrophobic substance (C-9)
{N-octylheptaconamide}”. - The weight-average particle
diameter of the absorbent resin particle (16) was 385 um
and the apparent density was 0.58 g/ml. Also, the
hydrophobic substance (C) was present 1in an amount of
1.950% in the inside of the absorbent resin particle (16)
and the hydrophobic substance (C) was present 1in an
amount of 0.050% on the surface of the abscrbent resin
particle (16).

[10129]
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Example 17

An absorbent resin particle (17) of the invention
was obtained in the same manner as in Example 1 except
that “1.9 parts of the hydrophobic substance (C-1)" was
changed to “0.95 part of the hydrophobic substance (C-10)
{stearyl alcohol}”. The weight-average particle diameter
of the absorbent resin particle (17) was 395 um and the
apparent density was 0.58 g/ml. Also, the hydrophobic
substance (C) was present in an amount of 0.490% in the
insigde of the absorbent resin particle (17) and the
hydrophobic substance (C) was present in an amount of
0.010% on the surface of the absorbent resin particle
(17).

[0130]
Comparative Example 1

To 40 parts of clay (LAPONI PE XLG: manufactured
by ROCKWOOD ADDITIVES LIMITED Co.) was added a solution
obtained by dissclving 0.004 part of an amino-modified
silicone (KF354: a product manufactured by Shin-Etsu
Chemical Co., Ltd.) as the hydrophcbic substance (C) 1In
80 parts of methanol. After stirring at 25°C for 2
minutes, drying was performed at 60°C for 1 hour to obtain
a material particle (E). The volume-average particle

diameter of the material particle (E} was 80 um.

[0131]
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Then, into a glass-made reaction vessel were
charged 77 parts of sodium acrylate, 22.85 parts of
acrylic acid, 0.15 part of N,N’-methylenebisacrylamide,
293 vparts of deionized water, and 0.001 part of
dichleorotris (triphenylphosphine) ruthenium, and the
temperature of the content was képt at 3°C under stirring
and mixing. After nitrogen was introduced into the
content to reduce a dissclved oxygen amount te 1 ppm or
less, 0.3 part of a 1% acgueous hydrcgen peroxide solutioﬁ,
0.8 part of a 0.2% agueous ascorbic acid solution, and
0.8 part of a 2% agqueous solution of 2,27 -
azobisamidinopropane dihydrochloride were added and mixed
to initiate polymerization. After the temperature of the
reaction solution reached 80°C, polymerizétion was carried
out at a polymerization temperature of 80£2°C for about 5
hours to obtain a hydrogel (1).

To 300 parts of the hydrogel (1) were added 30
parts of the material particle (E) and 0.3 part of a
surfactant (1) (Sanmolin  OT70 manufactured by Sanyc
Chemical Industries, Ltd.), and the mixture was kneaded
in a mincing machine (12VR-400K manufactured by Iizuka
Kogyo K.K., hole diameter of catch basin: 6 mm) at 25°C
for o minutes. Then, the kneaded mixture was dried in a
through-fleow band type dryer under conditions of 135°C and

a wind velocity of 2.0 m/second to obtain a dried polymer.
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After the dried polymer was pulverized 1in a
juicing blender (CSTERIZER BLENDER manufactured by Oster
Co.) and was controlled to.a pdrticle diameter of 15C to
710 pm using sieves having sieve-openings of 150 pm and
710 pum. Under high—spged stirring (a high-speed stirring
turbulizer manufactured by Hosokawa Micron Corporation;
number of rotation: 2000 rpm) of 100 parts of the
pulverized dried polymer, 2 parts of a 10% water/methanol
mixed solution (weight ratio of watef/methanol = 70/30)
of ethylene g¢glycol diglycidyl ether was added by spraying
and mixed and the mixture was allowed to stand at 140°C
for 30 minutes to achieve cresslinking, thereby an
absorbent resin particle {H1) for comparison being
obtained. The weightFaverage particle diameter of the
absorbent resin particle (H1) was 395 um and the apparent
density was 0.55 g/mi. Also, the hydrophobic substance
(C) was present in an amount of 0.005% in the inside of
the absorbent resin particle (H1) and the hydrophobic
substance (C} was not present on the surface of the
absorbent resin particle (HI1).

[0132]

Comparative Example Z

An absorbent resin particle {(H2) for comparison

was obtained in the same manner as in Comparative Example

1 except that “30 parts of the material particle (E)” was
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changed to 3 parts of silicone beads (Tospearl
manufactured by Toshiba Silicone Co., Ltd.; average
particle diameter: 2 um)” and “0.3 part of a surfactant
(13 {Sanmolin QOT70 manufactured by 3anyo Chemical
Industries, Ltd.}” was <changed to (0.3 part of a
surfactant (2) (Narcacty ID50 manufactured by Sanyo
Chemical Industries, Ltd.)”. The weight-average particle
diameter of the absorbent resin particle (H2) was 400 pm
and the appareﬁt density was 0.55 g/ml. Also, the
hydrophobic substance (C) was not present on the surface
of the absorbent resin particle (H2Z) and was only present
in the inside thereof.

[0133]
Compérative Example 3

155 parts (2.15 parts by mol) of a water-soluble
vinyl moncmer {al-1) {acrylic acid, manufactured by
Mitsubishi Chemical Corporation, purity 100%}, 0.6225
part (0.0024 part by mol) of a crosslinking agent (bl)
{pentaerythritol triallyl ether, manufactured by Daiso
Co., Ltd.}, and 340.27 parts of deicnized water werse
maintained at 3°C under stirring and mixing. After
nitrogen was introduced intce the mixture Lo reduce a
dissolved oxygen amount to 1 ppm or less, 0.67 part of a

1

o0

aqueous hydrogen peroxide solution, 1.1625 parts of a

2

o\@

agqueous ascorbic acid solution, and 2.325 parts of a
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2% agueous 2,2" —azobis[2-methyl-N- (Z2-hydroxyethyl) -
propionamide] solution were added and mixed to initiate
polymerization. - After the temperature of the mixture
reached 90°C, polymerization was carried out at 90x2°C for
about 5 hours Lo obtain a hydrogel (1). Then, 128.42
parts of a 48.5% agueous sodium hydroxide solution was
added and mixed, while 502.27 parts of the hydrogel (1}
was chopped in a mincing machine (12VR-400K manufactured
bj ROYAL Co.), thereby a chopped gel (2} being cbtained.
The chopped gel (2) was further dried in a through-flow
band type dryer {150°C, wind velocity: 2 m/second} to
cbtain a dried form. After the dried form was pulverized
in a Jjuicing klender (COSTERIZER BLENDER manufactured by
Oster Co.), a dried form particle was obtained by
controlling the particle diameter to 1530 um to 710 um
using sieves having sieve-openings of 150 pm and 710 pm.
Under high-speed stirring (a high-speed stirring
turbulizer manufactured by Hosockawa Micron Corporation;
number of rotation: 2000 rpm) of 100 parts of the dried
form particle, 5 parts of a 2% water/methanol mixed
solution (weight ratio of water/methancl = 70/30)  of
ethylene glycol diglycidyl ether was added by spraying
and mixed and the mixture was allowed to stand at 150°C
for 30 minutes to achieve surface crosslinking, thereby

an absorbenf _resin particle (IH3) ;for comparison being
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obtained. The weight-average particle diameter of the
absorbent resin particle (H3) was 405 pum and the apparent
density was 0.61 g/ml. Alsc, the hydrophobic substance
(C) was not present in the inside of the abscrbent resin
particle (H3) and on the surface thereof.

[0134]
Comparative Example 4

An absorbent resin particle ({(H4)} for comparison
Was obﬁained in the same manner as in Comparison Example
1 except that 1.0 part of the hydrophobic substance (C-1)
was mixed after surface crosslinking. The weight-average
parﬁicle diameter of the absocorbent resin particle (H4)
was 400 pm and the apparent density was 0.6l g/ml. Alsc,
the hydrophebic substance (C) was not present in the
inside of the absorbent resin particle .(E4) and was
present in an amcunt of 1.000% on the surface thereol.

[0135]
Comparafive Example 5

An absorbent resin particle (H5) for comparison
was obtalned acco;ding to Example 1 of JP-A-2007-291351.
The weight-average particle diameter of the absorbent
resin particle (H5) was 400 pm and the apparent density
was 0.70 g/ml. Also, the hydrophobic substance (C) was
not present in the inside of the absorbent resin particie

(H4) and on the surface thereof.
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[0136]
Comparative Example 6

An absorbent resin particle (H6) for comparison
was obtained in the same manner as in Comparison Example
4 except that 0.05 part of the hydrophobic substance (C-
1) was mixed beforehand to effect surface crosslinking
and any hydrophobic substance was not added after the
surfgce crosslinking. The weight-average particle
diameter of the zbsorbent resin particle (H6) was 400 pm
and the apparent density was 0.61 g/ml. Alsc, the
hydrophobic substance (C) was not present in the inside
of the absorbent resin particle (H4}) and was present in
an amount of 1.000% on the surface thereorf.

[0137]

Results of measurement on the absorbent resin
particles obtained in Example 1 and Comparative Examples
1, 3, and 4 by the measurement method of swelled volume
are shown in FIG. 1 and FIG. 2. Incidentally, the
distance of elevation of the disk was measured using a
digimatic indicator ID-F150 manufactured by Mitutoyo Co.

[0138]

Ls 1is understood from FIG. 1 and FIG. Z, the
absorption rate pattern of the absorbent resin particle
of Example 1 describes a sigmoid absorption rate curve

where the rate is slow in the early stage, moderate in
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the middle stage, and fast in the late stage.

[0139]

With regard to the absorbent resin particiles
obtained in Examples 1 to 17 and Comparative Examples 1
to 6, measured physical properties {weight-average
particle diameter, apparent density} and performance
evaluation results {time until the particle reaches a
specific swelled wvolume by the measurement method of
swelled volume, water-retention amount; gel elastic
modulus} are shown in Tables 1 and 2.

[0140]

79



EL 1

10611E21]I

LL |

cL 1 LL |

108 1 as

08

. . . . . . u3bueIls
Tz 9T ze| 12| ¢z 172 {0/ 1 } 189
Junowe
gL 0G 9¢ 9¢ GE g€ {(b/B) | uotluslex
~I93eM
) } . . . . A1T8USD
9°0 ) L°0|T20 190 (55708570 (T9/5) | jereddy
IDSWETP
atorazxed
S6E | 00V | 007 | GOV | OOF [ S6E (unl) oFoIoAE
) ~3ubTem
T-9€ [z og { g Le | Tie | £ 0¥ 0L i3/23
£Z9T | 8PET | 00TT | FIS | €8%F | 086 | (puodas) 73
q¥ ¥Z 0% 61 Z1 5T | (puonas) 13
9 g v £ Z 1
aTduexy sitieIRdWO)
[z eTgel]
[TFTO]
husiys
przt €z| vel| e2z| vz| g2 v'2| €2 vzleze| s z| v'¢| G| €| g vl gz { 8T/ N3 ) b ﬂww
JunouE
g€ gg cg LE gL 9g LE %€ 9¢ | SE 9€ LE 9g g¢ Gg 9€ 9¢ (6/B) | uoTguelsx
—I33eM
. . . . . . . . . ] . . . . . . . AjTSuap
8601850 9'0|45°0|65°0]|65°0|4L5°0]85°0]|856°0(9°0]45°0|85°0] 9°0|85°0(85°0| 850|850 (Tw/B) usieddy
I972ue TR
aToT3aRd
c6e | gec | oov | sse| gse| cec!| oec ! sov | gec |ococ | obs | sec | sov | G8E | 00F | 06E ] GBE {wr) oberone
-3ubray
7'6| 8'6 TT] €6 08 A'TT|F'CL | 6'6[6'AT {96 T'IT|6'ETL|0°8T |S°0T| 86| 2°8| P'6 13/Z3
062 | 28t | 98¢ | 2S5t | osz | etc£| oiz | ose| oos oLz |- gz¥ | 205 | £TF | O€k | sez | 0iz | 06z | (puopnes) Z3
1€ 6E [ 8¢ GE 13 9z 1% gz | 8z R EER £g TF 0g £g 1¢ | (puoses) 13
LT ST 51 ¥l £r ZT 1T 0T 6 8 L 9 G F £ z T
s1durexy
[T sTd9®=Ll




1sel

|l st 1st 1 1 118 1 De 158 1 oe

[0142]

As is understood from Tables 1 and 2, the
absorbent resin particles of the invention (Examples 1 to
17) have suitable absorption rate patterns as compared
with the absorbent resin particles of Comparative
Examples 1 to 6. From the comparison between the
absorbent resin particles of the invention (Examples 1 to
17} and the absorbent resin particles of Comparative
Exampies 4 and &, it  I1s understood that suitable
absorption patterns are obtained by the presence of a
hydrophobic substance in the inside of the particle and
on the surface thereof.

Subseguently, there are evaluated absorption
characteristics to be shown when the absorbent resin
particles are appliéd to absorbent articles 1in the case
where the particles  Thave sultable abscorption rate
patterns. Using'rabsorbent resin particles obtained in
Examples 1 to 17 and Comparative Ex;ﬁples 1 to 6, an
absorbent article (disposable diaper) was prepared as
follows and a surface dryness value was evaluated by the
SDME method. The results are shown in Tables 3 and 4.

[0143]
<Preparation of Abscorbent Article (Disposable Diaper)} 1>

After 100 parts of fluff pulp and 100 parts of an

evaluating sample {absorbent resin particle} were mixed

81



s8

| z

Il 1 ze 198 1991 1 T81 1 P8 15'8

in an air-flow +type mixing apparatus {a pad former
manufactured by K.K. O—TEC} to c¢bhtain a mixture, the
mixture was uniformly laminated on an acryl plate
(thickness: 4 mm) so as to be a basis weight of about 500
g/m* and was then pressed under a pressure of 5 kg/cm? for
30 seconds te obtain an absorber (1). The absorber (1)
was cut into a rectangle having a size of 10 cmx40 cm, a
water-absorbing paper (basis welght: 15.5 g/m?,
manufactured by Advaﬁtec Co., filter paper No. 2} having
the same size as that of the absorber were disposed on
the upside and back side of the absorber, further a
polyethylene sheet (a polyethylene film UB-1 manufactured
by Tamapoly Co., Ltd.) was disposed on the back side, and
a non-woven fabric (basis weight: 20 g/HF, Eltas Guard

manufactured by Asahi Kaseil Corporation) was disposed on

the surface, thereby a dispcosable diaper (1) being
prepared. The weight ratio of the absorbent resin
particle to fiber (weight of absorbent resin

particle/weight of fiber) was 50/50.
[0144]
<Preparation of Absorbent Article (Disposable Diaper} 2>
A disposable diaper (2) was prepared in the same
manner as in Preparation of Absorbent Article (Disposable
Diaper) 1 except that %100 parts of fluff pulp and 100

parts of an evaluating sample {absorbent resin particle}”
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was changed to “80 parts of fluff pulp and 120 parts of
an evaluating sample {absorbent resin particle}”. The
weight ratio of the absorbent resin particle to fiber
(weight of absorbent resin particle/weight of fiber) was
60/40.

[0145]
<Surface Dryness Value by SDME Method>

A detectorr of an SDME (Surface Dryness
Measurement Eguipment) tester (manufactured by WK system
Co.) was placed on a fully wet disposable diaper
[prepared by 1mmersing a disposable diaper in an
artificial urine (0.03% by weight of potassium chloride,
0.08% by weight of magnesium sulfate, 0.8% by weight of
sodium chloride, and 992.09% by weight of deionized water)
and allowing the diaper to stand for 60 minutes} tc set a
0% dryness value and then, tThe detector of the S5SDME
tester was placed on a dry disposable dlaper {prepared by
drying a disposable diaper under heating at 80°C for 2
hours} to set a 100% dryness value, thereby calibration
of the SDME tester being performed. Then, a metal ring
(inner diameter: 70 mm, length: 50 mm) was set on the
center of the disposable diaper to be measured and 80 ml
of the artificial urine was injected thereto. When the
artificial urine was completely absorbed {until the gloss

by the artificial urine was not confirmed}, the metal
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ring was immediately removed and three detectors of the
SDME tester were placed on the center of the disposable
diaper and on the left side and right side thereof {3
positicns at equal intervals of 10 cm from the end of the

disposable diaper having a length of 40 ocm}. Then,

‘measurement of surface dryness values was started and the

values after 5 minutes from the start of the measurement
were indicated as SD1-1 {center}, SD1-2 {left}, and SDI1-3
{right}. )

Incidentally, the measurement was performed,
wherein the artificial urine, the measuring atmosphere,
and the standing atmosphere were 2545°C and 65*10% RH.

[0146]

84



2-105 Disposable D aper (1) D sposable D aper (2) [ 0148] As is
understood from Tables 3 and 4, the absorbent articles using the absorbent
resin particles of the invention show no unevenness in SDl1-1, SD1-2, and
SD1- 3 and thus are excellent as conpared with the absorbent articles using
t he absorbent resin particles for conparison. That is, since the absorbent
resin particles of the invention have specific absorption rate patterns
when applied to absorbent articles, they show excell ent absorption
characteristics. Therefore, it is
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easily expected that there is no fear of skin irritation or the |like even
when absorbent articles enploying the absorbent resin particles of the
invention are used. [Industrial Applicability] [0149] The
absorbent resin particle of the present invention can be applied to
absorbers containing an absorbent resin particle and a fibrous material,
and is useful for absorbent articles conprising the absorbers {a
~di sposabl e di aper, a sanitary napkin, and a nedical blood-retention
agent]. Also, the gb orbent resin particle can be enpl oyed for various
appl i cations sueht 2! a pet urine-absorbing agent, a urine-gelling agent
for portable toilet, a freshness-retaining ag nt f%r veget apl es_and

d i?éh,

fruits, a drip-Zbsotbi ngraFemttd¥r nest™ an a @3- stori Mg agent, a
di sposabl e pocket warner, a gelling agent for batteries, a water-retention
agent farspilamins andisdrk, UsintildedPrgragent o8 Watdt Seat§hig®agent, a
packi ng agent, and artificial snow [Description of Reference Nunerals and
Si gns] i 56nverdyildmdenhon t hobotrenephate Zwi $Pwil-h ABAdgri pand
SD1-3 and thus are excellent as compared with the
absorbent articles using the absorbent resin particles
for comparison. That 1is, since the absorbent resin
particles of the invention have specific absorption rate
patterns when applied to absorbent articles; .they' show
excellent absorption chéracteristics‘ Therefore, it 1is
easily expected that thére is no fear of skin irritation
or the like even when absorbent articles employing the
absorbent resin particles of the invention are used.
[Industrial Applicability]

[(0149]

The absorbent resin particle of the present
invention can be applied tc absorbers containing an
absorbent resin particle and a fibrous material, and is
useful for absorbent articles comprising the absorbers {a
disposable diaper, a sanitary napkin, and a medical
blood-retention agent}. Also, the absorbent resin
particle can be employed for various applications such as
a pet urine-absorbing agent, a urine-gelling agent for

portable toilet, a freshness-retaining agent for

vegetables and fruits, a drip-absorbing agent for meat
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3 absorbent resin particle 4 thickness displaying part of digimtic
indicator 5 rod of digimatic indicator for thickness neasurenent 6
platformof digimatic indicator [Designation of Docunent] Clainms [Caim
1] An absorbentresin particleconprising a crosslinked polynmer (Al)
including, as an essential constituent unit, a water-soluble vinyl nonomner
(al) and/or a hydrol yzabl e vinyl nononer (a2) and a crosslinking agent
(b), wherein, in a measurenent nethod of smelled vol une per 1 g

of the ab or ent resin rti Ie alnst hysi_ol ogi n tio
(t2/t1)2 Sk me® (t%?ﬁﬁnﬁ% II?& VO ﬁne ré%t }%AEG?Oé%%g ;IHE

tl) until the swel | ed vol une re ches s 5t . .
(th warmer, a gelling agent %or batteries, a wé%erwretentlon

agent for plants and soil, an anti-dewing agent, a water-
sealing agent, a packing agent, and artificial snow.
[Description of Reference Numerals and Signs]
[0150]
1 cylinder with bottom plate
2 disk with handgrip
3 abscrbent resin particie
4 thickness displaying part of digimatic indicatoer
5 rod of digimatic indicator for thickness measurement

6 platform of digimatic indicator
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[Claim?2] . The absorbent resin particle according to claima1,
wherein the tinme (ti) until the swelled volunme reaches 5 mM is 20 to 60

seconds. [C aim 3] The absorbent resin particle according to
claiml or 2, which further conprises a hydrophobic substance (C). [Claim
4] The absorbent resin particle according to claim3, wherein the

content of the hydrophobic substance (C) in the inside of the absorbent
resin particle is 0.01 to 10.0% by wei ght based on the wei ght of the

crosslinked. pol ymer (Al). Caim5] . The absorbent resin particle
accor di W?b&&?%%égr%ﬁ? Qiéi n%tlﬁémcsontent of the hydrophobic

substance (C) present on the surface of the absorbent resin particle is
0.001 t&-428% by wei ght based on the weight of the crosslinked pol yner
(Al'). [Caim6] The absorbent resin particle according to any one
of clains 3 to B2 whaPePaPERE hydfsphobi é’as‘ifﬁs‘i%ﬁce TEPTSHtY [ eadt one
selected fromthe group consisting of | ong-, chain fatty acid esters,
| ong- chaires$hiriedci B lam@rsal /sl t heteot VAL BAg- cR&i n &l i pﬁﬁ%?e?rét]a?jzohol s,
and | ong-chain aliphatic am des.

constituent unit, a water-solublie vinyl monomer (al)

and/or a hydrolyzable vinyl  monomer (az) and a
crosslinking agent (b},

wherein, in a measurement method o¢f swelled
volume per 1 g of the absorbent resin particle against
physiclogical saline, a ratio ({(t2/tl) of the time (t2)
until swelled volume reaches 40 ml to the time (tl) until
the swelled volume reaches 5 ml is 5 to 20.
[Claim Z]

The absorbent resin particle according to claim 1,
wherein the time (t1l) until the swelled volume reaches 5
ml is 20 to 60 seconds.

[Claim 3]

The absorbent resin particle according to claim 1
or 2, which further comprises a hydrophobic substance (C).
[Claim 4]

The absorbent resin particle according to claim 3,
wherein the content of the hydrophobic substance (C) in
the inside of the absorbent resin particle 1is (.01 to
10.0% by weight based on the weight of the crosslinked

polymer (Al).
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[Claim7] The absorbent resin particle according to claim§6,
wherei n the hydrophobi ¢ substance (C) is at | east one selected fromthe
group consisting of sorbitol stearate ester, sucrose stearate ester,
stearic acid, My stearate, Ca stearate, Zn stearate, and Al stearate.

[ Cl ai m 8] The absorbent resin particle according to claim?7,
wherei n the hydrophobi ¢ substance (C) is a sucrose stearate ester or My
stearate. [Caim9] The absorbent resin particle according to any one of
claims 1 to 8, which has an indeterm nate crushed shape. [C ai m 10]

The abs&rbett rFésin particle according to any one of clainms 1 to 9,

whi ch further conprise an inorganjc powder_ (D) attached on t e.sugface
thereof in an aRBENEPEPTHEGT /G SLDokBAsL Bn2CRE Rl Ght™ ofC t3e™

crosslinked polynmer (Al).
or 4, wherein the content of the hydrophobic substance

(C) present on the surface of the absorbent resin
particle is 0.001 to 1.0% by weight based on the weight
of the crosslinked pelymer (Al).
[Ciaim 6]

The absorbent resin particle according te any one
of c¢laims 3 to 5, wherein the hydrophobic substaﬁce (C)
is at least one selected from the group consisting of
long-chain fatty acid esters, long-chain fatty acids and
salts thereof, long-chain aliphatic alcohols, and long-
chain aliphatic amides.
[Claim 7]

The absorbent resin particle according to claim 6,
wherein the hydrophobic substance (C) 1is at least one
selected from the group consisting of sorbitol stearate
ester, sucrose stearate ester, stearic acid, Mg stearate,
Ca stearate, Zn stearate, and Al stearate.

[Claim 8]

“ The absorbent resin particle according to claim 7,
wherein the hydrophobic substance {(C) is a sucrose
stearate ester or Mg stearate.

[Claim 9]

The absorbent resin particle according to any one
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[Caim11] The absorbent resin particle according to any one of

clainms 1 to 10, which has an apparent density of 0.54 to 0.70 g/m.

12]

after

An absor ber conprising the absorbent
of claine 1 to 12 and a ' fibrous terial.
absor bett &tddte donpPi s ng WhetabdGroef Nac

15]

[Caim

The absorbent resin particle according to any one of clains 1
to 11, wherein a gel elastic nodulus of a thirtyfold swelled gel obtained

_ 1 part by weight of the absorbent resin particle absorbs 30 parts by
wei ght of an artificial urineis 2,000 to 3,000 NNn2. [Caim 13]

shape.
[Claim 10]

The absorbent resin particle according to any one
of claims 1 to 9, which further comprise an inorganic
powder (D) attached on the surface thereof in an amcunt
of 0.01 to 3.0% based on the weight of the crosslinked
polymer (Al).

[Claim 11]

The absorbent resin particle according to any one
of claims 1 to 10, which has an apparent density of 0.54
to 0.70 g/ml.

[Claim 12]

The absorbent resin particle according to any one
of claims 1 to 11, wherein a gel elastic modulus of a
thirtyfold swelled gel cobtained after 1 part by weight of
the absorbent resin particle absorbs 30 parts by:weight
of an artificial urine is 2,000 to 3,000 N/m’.

[Claim 13]
An  absorber comprising the absorbent resin

particle according to any one of claims 1 to 12 and a

" fibrous material.

[Claim 14]
An absorbent article comprising the absorber

according to claim 13.
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A process for producing an absorbent resin particle conprising: a
step of m xing and/or kneadi ng a hydrophobi ¢ substance (C) with a hydrogel
of a crosslinked polyner (Al) including, as an essential constituent unit,
a water-sol uble vinyl nmononer (al) and/or a hydrol yzabl e vinyl nononer
(a2) and an internal crosslinking agent (b); and/or a step of

obt ai ning a hydrogel of a crosslinked polynmer (A) by polynerizing a
wat er - sol ubl e vi nyl nononer (al) and/or a hydrolyzable vinyl nonomer (a2)
and an internal _crosslinking agent (b) as an essential constituent unit
under ah-Y&tdi %;5iondi tion in the presence of a hydrophobic substance (O,
wherein, in a neasurenent nmethod of swelled volune per . 1 of the

absor bent resi nApaPficasE sagat Ast  PRASTHHGH caFnsaIaibﬁé’,rbfnrg%tiBefiL]Q/t1) of
the tine (t2) until swelled volume reaches 40 mM to the time (tl) until

t he swebd e vbfuAemMPEAERBS 5 nl is 5 to 20.

a step of mixing and/or kneading a hydrophobic
substance (C) with a hydrogel of a crosslinked polymer
(&1} dincluding, as an essential constituent unit, a
water-soluble vinyl monomer (al) and/or a hydrolyzable
vinyl monomer (a2) and an internal cro%§linking ageﬁt
(b); and/or |

a step of obtaining a hydrogel of a crosslinked
polymer (Al) by polymerizing a water-scluble wvinyil
monomer (al} and/or a hydrolyzable vinyl monomer (a2) and
an internal c¢rosslinking agent (b) as an essential
constituent unit under an acidic condition in the
presence of a hydrophobic substance (C),

wherein, in a measurement method of swelled
volume per 1 g of the absorbent resiq particle agalinst
physiological saline, a ratic (t2/tl) of the time (tZ2)
until swelled volume reaches 40 ml te the time (tl) until

the swelled volume reaches 5 ml is 5 to 2C.
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