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1 DESCRIPTION ABSORBENT RESIN PARTICLE, AND 5ABSORBER
AND ABSORBENT ARTICLE EMPLOYING THE SAME Technical Field
The present invention relates to absqrbent resin particles, as well as
absorbers and absorbent articles in which the absorbent resin particles
are 10 employed. Background Art Crosslinked polymers whose amounts
of water absorption (absorption amount) are increased by a method of
altering and optimizing an amount of a 15 polymerization initiator,
polymerization temperature, JoBBeBIRA I ncentration, and the like,
and by a method of using a chain transfer agent such as thiol have been
known (see Patent Document 1 shown below). Furthermore, a large
number of crosslinkgdswhERFSIWhE
loading and the like are mcreased b for example, a method 20 of treating
the vicinity of the surface of polym icles have been proposed (see ‘
%@S&%ﬁ@%@@@ﬁﬂ%ﬁ@gﬁm@m BB EME
mers whose absorption rates are enhanced by modifying polymer
partlcles so as to be porous have been proposed (see Patent Document 4
Te own.below, etc.) 25 Patent Document 1: JP3(1991)-179008A Patent
=JP 267529 B Patent Document 3: European Patent

PublicEEerpMeefi 30054t fiatenh ezt bd BtANr 02304 és 38 Pwell as

Absorbent articles (disposable diapers, etc.) in which conventional
abgpybemsiand absorbent artzcles n whlch the absorbent resin particles are

employed.

Background Art .
Crosslinked polymers whose amounts of water absorption (abéarption
armount) are increased by a method of altering and optimizing ax amount of a

polymerization initiator, polymerization temperature, polymernization

" concentration, and the ike, and by a method of using a chain transfer agent

stich as thiol have been known {see Patent Document 1 shown below).
Furthermore, & large number of crosslinked polymers whose absorption
amounts under loading and {he like are increased by, for egample, a method
of treating the vicinity of the surface of polymer particles have been proposed
{(see Patent Documents 2 and 3 shown below, etc.). Still further, crosslinked

- polymers whose absorption rates are enhanced by modifying polymer

particles so as to be porous have been proposed (see Patent Document 4

shown below, etc.)

Patent Document 1: JP3(1891)-179008A

Patent Document 2 JP 267529 B

Patent Document 3: BEuropean Patent Publication No. 618005A
Patent Document 4: JP 2002-212331 A



polymers are employed have had a problem in that when a user sits down
or lies down while wearing such an article, an absorption amount and an
absorption rate with respect to a liquid decrease, and as a result,
leakage, etc. tend to occur. Therefore, there have been strong demands
for absorbent articles that are free from such a problem as leakage, and
absorbent resin particles that can be4ised in such absorbent articles. In

other words, it is. an aim of t resent disclosure to provide absorbent .

s A B A e L T BR o G A Rd R SOl ik
poiammi@)_ﬁ}pldﬁmmhmhadabsm@ﬁmiammummohabsoqﬁﬁdvmte)rdmﬂeiown
whDEQRAONS and g SURSIIAIN TSR MR, A RICHSIAREAKAIG 1 REpect

inventors of the present disclosure have investigated earnestly in order to

1o gdhididedefecatiovachisntiopred olstéan e haraddarmeehat Hisssttientliesimave

behAHISIRSRAVING RRESHIFIRIFUGIIES GRR sRivVetheRbVendesEINgH as leakage,
roblem, thereby to arrive to the present disclosure. Summary of

g ADEIFRER! ACEORAING'ES WSttt thee s P0roURBLA Ksorbent resin
partigleyihayngras, diffiusiamipb sarpliopramaulitdtoarang a4l nibderihmbsin

According to a second aspect, there is provided an absarber comprising:
PR L B eIe AL GEAE ot B IO AR s
(abAmoordimgtoua thiddabspechithere isndrovided aniabsoribeht@rtichetantially free
& Og‘?‘%}[}ggf&% an; e@fggoe(ber as disclosed above._ The a_bsorbent resin particle

of the present disclosure is an absorbent resin particle that comprises a

hydrbphdbienseisstante PGparddaselosstinieed potyrigaica) thareiblugesder o
aclASvesRential canstiyant SIS, Walrk-goll %h&tna)ﬂsﬁ}{%@ﬁm@srir(%ﬁrt%é’! ®aing

vinyl monomer (a2) that is formed into the water-soluble vinyl monomer
Spﬁtfaf}yfbiiﬂ%%‘rréwg,s%ﬁ T TP RTORARTR B SHEBY, WREISMIBHEs present
diselsorbent resin particle has a structure such that a part or an entirety of
the hydrophobic substance (C) is contained in the inside of each particle
of the absorbent resin particle. Further, the absorber of the present
Sughisclosuff nig@ipabsorber that comprises the above-described absorbent
res'@\%ca(g}’lcﬂ%.a%g qa %1%?21%“&?(: , tgréailé Sl'%l\lfi@eri%ha%r 'a Qo%)be%?rr%gigt%g%% %];wing a
the presen{ disclosure 1s-an absorbent article
diffusion absorption amount in a range of 40 ml to 70 ml.

According to a second aspect, there is provided an absorber comprising: the
absorbent resin particle as defined above; and a fibrous material.

According to a third aspect, there is provided an absorbent article comprising an
absorber as disclosed above.

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

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

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

that 1s furnished with the above-described absorber.



that is furnished with the above-described absorber. 3 The absorbent
resin particle of the present disclosure is extremely excellent in the
balance among water-retention performance (water-retention amount), a
liquid permeation rate and an absorption time of a hydrogel particle (a gel
substance formed with an absorbent resin particle that has absorbed
liquid), and therefore, provides the dby feeling even after absorption.
Accordingly, when the absorbent resin particle of the present disclosure is
used in an absorbent article such as a disposable diaper, sanitary napkin,

etc., thenhahsqrhernt adigledhus-Qhitaipge-ctiibits BXERIRNb@RBRIOR ! lent in
performance (absorption amount and absorption rate) under any

o MaHBFF afB 8 OIFSEATESIN Se SSFBIHM MG APt e AR e BB B he At liguid
pericie alsC.exhiRith ap Sxceienifealy aeh%ﬁgg#gztme 18RI formed

from easily returning even under any condition. Brief Description of

vifawings Fientiresia pofecrdss-YechbrabobWasehi miati Sy iestpatirigea the
d %%glpgvgg\éﬁgrfa%r ggﬁ@(ﬁynng a diffusion absorption amount. FIG. 2 is a

perspective transparent view schematically illustrating a measuring
dewce fhensasgisinglzedithssidnabsorption ambolst. @éﬂaﬂﬂt@@@tsdrﬁptmgre s

ol %'Q?’e’lf%%’r b 'F}m%@ clogsiinkedp %?fc}’”iﬁr (A%'S desﬁ%rtlg)reddng 08, etc.
Water-soluble viny monomer Za i$ notlimited partcular vinyl

abmﬂmmemhamnguatdbaste@nmmater@mutﬂetsaﬁasmuemtpmﬁbmnce (absorption

lenically unsaturated ort like c sed as
é? %8?% % &?ﬁ&‘}’flrﬁaog? §i} ‘1%&”%?41 é“xﬁi&%&“a g from leakage.
Fsubﬁﬁtwmhmsiuéﬁ arﬁaré)absysl ésﬁlt};grau bxé&l@aﬂwaa@@mmam)tgmlapsorbed
0O3M), a group forming an ester of sulfonic acid (salt) (sulfo-oxy (salt)
1@1’885”’6%‘&5%)9’&16%%‘??8&81?&5& b&?ﬂg 4°%:pO(OM)2), a hydroxyl
group (-OH), an amino group (-NR2), a group forming an amide
(carbamo Igroup -CONR?2 - Y), an ammonio group (-NH3Y), and
PEFRAISH O Jdid 4,.-“ ammonio groups (-NR2 Y), and

FIG. 1 is a front cross-sectional view schematically illustrating a

measuring device for measuring a diffusion absorption amount.
FIG. 2 is a perspective transparent view schematically illustrating a

measuring device for measuring a diffusion absorption amount.

Detailed Description of the Invention

First, the crossiinked polymer (A) is described.

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

Examples of the water-soluble substituent include a carboxyl (salt) group
(-CO,M), a sulfo (sait) group (-SO3M), a group forming an ester of sulfonic acid (salt)
(sulfo-oxy (salt} group, ~OSG;M) a phosphono (salt) group
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the like. Herein, "carboxyl (salt) group" is intended to mean a carboxyl 5
group or a carboxylate group (a metal carboxylate group or an ammonium
caboxylate group). The same is true forgother groups. It should be noted
that M represents a hydrogen atom, an alkali metal atom (lithium, sodium,
potassium, etc.), an alkali earth metal atom (magnesium, calcium, etc.),
or ammonium (NH4); and R represents a 10 hydrogen atom, or a

T AR L R AT
ebintosthyl. Ansib e ikBlinY FARFRSEPIS- TCAURESE ANIONLIa 3 ARFGRIUR (-NH;

cation (examples of the-counter anion include chlorine ion, bromine ion,_ -

metheadiastodaamdtettiats.ionusERaMpleoeREaarerss EvinyY ), and
er (al).includ llowipg. (). anionic. vinyl ers, (i)

o e B R W cnaons

grater thrad (hemayiatérptaupriamestmbyshe argditte Examptesaof aniamaium

vinyl monomer that is,salt include alkaliﬁrnetagsalt 20 (sodium salt,

bRt SER Rl h AR BRSO SRS P Eium st
magnesigissa/ilanst thethkek MM eaiwasaltianmaniydnsatbnicdaaiit i

(number of carbon atoms in alkyl 1 to 8) ammopium salt (tetramethyl

meiRbAToR: GHETREIReT I, Bl viaNc dtinaB Atk Hkspphesta @ tom
FIFUEANIDELOMPASIHG. & PIIANIGAMINE (F@lk L'ZCL"{E’& Rogkykaming

aving 1 to 8 carbon atoms, alkanolamine having®2 to 8 carbon atoms,

npiralkyte aéoheommitelrot sepboreatomsiavatiglérie: 1L dar By matyamibkat may

(th ber of amino groups: 2 tq 10) or derivative of polyalkylene
Rt R e Dt
warbon-aiesBydr chiarmaduidohiabedibyadting pdkyienemdda faviigon to an
to 30 12 carbon.atoms (average number of added moles per one amino

| RPRESTERYS COiARLIBERRIBIES A tHE FRETERARRINR VAT peien,- - -

bromine ion, methosulfate ion, and sulfate ion).

Examples of the water-soluble vinyl monomer (a1} include the
folowing () anionic viny! monomers, (i} nonionic vinyl monomers, and Gii)
cationic vinyl meonomers.

Tt should be noted that (i) anionic vinyl monomer may be a salt.
Examples of anionic vinyl monomer that is salt include alkali metal salt
(sodium salt, potassium salt, and the like), alkali earth metal salt (calcium
salt, magnesium salt, and the like), ammonium salt jammonium salt,
tetraalkyl (number of carbon atoms in alkyl: 1 to 8) ammonium salt
{tetramethyl ammonium, and the like} ete.], and organic amine salt.
Examples of the organic amine composing the organic amine salt include
alkyl amine having 1 to 8 carbon atoms, alkanolamine having 2 to 8 earbon
atoms, polyalkylene {(the number of carbon atoms in alkylene: 1 to 8)
polyamine {the number of amino groups: 2 to 10) or derivative of polyalkylene
polyamine {a compound that 15 alkylated with an alkyl group having 1 to 8
carbon atoms, or a compound obtained by adding alkylene oxide having 2 to

12 carbon atoms (average number of added moles per one amino group:® 1 to
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(i-1) For the vinyl monomer having a carboxyl (salt) group (-GO2M),
carboxylic acid (salt) containing a vinyl group having 3 to 30 carbon atoms
5 and the like is used. Examples thereofinclude unsaturated
mono-carboxylic acid ((meth)acrylic acid, (meth)acrylate, crotonic acid,
cinnamic acid, etc.); unsaturated dicarboxylic acid (malefic acid, salt of
maleic acid, fumaric acid, citraconic acid, itaconic acid, etc.); and

%aono Ik lfghi num er g%tcarbon atoms: 1 to 8) ester of the unsaturated
c‘é’r%%’)%l % iﬁlt 19 ?/I maleate, 10 monobutyl fumarate,

- ethylcargitel nenrester Diimaeieacid, ethylcarbitol monoester of fumaric

acid, monobutyl citraconate, monoglycol itaconate, etc'i;égi@ For vinyl

monomé&¥ halifl RS IFBYS R IRBUY CSTR)2 &RXRRR (gegp (~CO:M),
&IWAINNg Qﬁﬂ%h%k@n%‘fﬁk@%h%%% ggém y?ﬁi@%' %%H%%‘Bms

Examples of the same Include a sulfonic aci
Hvid e Hdnei ¢ saaisb dmethymhisgl idricadi th sty denersid fumtadichono-carboxylic

a- | stylene sulfonic acid,, etc.); alkyl sulfonic acid containin . .
SR e Py B8 SRS R B RN B P BRE: acid, eto)
Zridyeimetai (diedNastyioxypioSultoatle 8cdit of maleic acid, fumaric acid,
2-(meth)acryloylamino-2,2-dimethyl ethane sulfonic acid, 3-(meth)acryloxy

S afvERe 2EAfbrAlaRTC 2qitethfacReTRRkEh iR pasebs Rffarbon
acichand 3-gpethlacry'aiide 2 hydiexyRiopane sutfonis A6, 85kt anth aleate,

alkyl (the number of carbon atoms: 3 to 18) (meth)allyl sulfosuccinate. In

whensiestrit linvenidn, ehenisanbstchrasnosrigyadipialetr 2¢idetfaldarbigol

intended to an "acryl...;' or "methackyl...” for "(meth)acryl..." ,and |
el B, ol R el lBE ARSI et iconate, ete),
used as{ipy| riteromeyihavingmaegrhapfosraing Estendd) suifepic-aCdM), a

(salt) (sulfo-oxy group, -OSO3M) include: sulfyric-acid esterified
' *&%?)W%%&%éﬁlﬁ%ﬁiﬁ%%ﬁam@%“ﬁ %?ﬁ%é){ﬁ?a%%@ﬁ%ratoms or .-

arampleisubfupc-apichestaaiied hdcvetiwkimmriiachdateland 3R tic vinyl
sulfuric-acid esterified poly (polymerization degree: 2 to 30) oxyalkylene
fiHeosi pasiBdvorEhmsfoaie AR &f ngtailfoty e cad dasthusae sulfonic

: Q&'&P@P@éé{m stylene sulfonic acid, etc.); alkyl sulfonic acid containing

(meth)acrvloyl group ((methiacryioxy propyl sulfonic acid,
2-hydroxy-3-{meth}acrvloxy propyl sulfonic acid,
2-{meth)acryloylamino-2,2-dimethyl ethane sulfonic acid, 3-(methlacryloxy
ethane sulfonic acid, 2-(meth)acrylamide-2-methylpropane sulfonic acid and
3-(metﬁ)acrylamide-Z-hy&mxypropane sulfonic acid, ete.); and alkyl (the
number of carbon atoms' 3 to 18) (meth)allyl sulfosuccinate. In the present
invention, the term such as “(methacryl...” or “(meth)allyl...” is intended to
mean “acryl...” or “methacrvl...” for “(meth)acryl ..”, and “aﬂyl.. Jor
“methallyl” for “imethjallyl ...”, respectively.

(i-3} Examples used as vinyl monomer having a group forming ester of
sulfonic acid (salt) (sulforoxy group, ~0SO:M) include’ sulfuric-acid esterified
hydroxyalkyl (the number of carbon atoms: 2 to 6) (meth}acrylate [for
example, sulfuric-acid esterified hydrexyethyl (methlacrviatel; and
sulfuricracid esterified poly {polymerization degree’ 2 to 30) oxyalkylene (the
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form is single or random and/or block) mono (meth)acrylate [for example,
sulfuric-acid esterified poly (polymerization degree: 5 to 15) oxypropylene
monomethacrylateh; and compounds gxpressed by general formulae (5),
(6) or 5 (7). CH2=CHCH20CH2CH-CH20-Ar -R (5) (OA) "O S 03M 10
CH3CH=CH-Ar-R1(6) (OA)"OSO3MO0 151
CH2=CHCH20CH2CHCH20CCH-CH2COOR'1 1 (7) OH OSOSM 20 In

the above- mentloned gener al formulae (5) to (7), R repres i
TRYARSTHT SE8TH08r AP RR AL GOBE R P tRJ 4 5 éﬁr‘ﬁcﬁ“ﬁt Pﬂlmemamn
f&?ﬁ{qges@ﬁsgle By HERGRR PRI A LA ORI GHIRG: a F i AT RAN AL,

which may be substituted by a fluorine atom; an alkali metal atom

s@ithigrin; as@duamep&@simlﬁ (prlymermrBvBaisEeeid Sohh | wEReRIane
calclm. gt %%gate 0”'“ DA K ?és&ta 8?@%?&? QuphaYig ®) or
AL car S; an Brnis 2 or more, two 6r more s may be’’

(the same or different; and When the OAs are different, they may be

random i_gzock or tgﬁ{ ure th presenis a benzene ring; M
represe fﬂ/ﬁ:r %@1&3#261%;%% er(T ’«é‘n “aikait earth metal

atom, or ammonium; and n denoteg 30 an mteger of 1to 50. 7 Examplegs)

of an alkyl group include methyl, ethyl, rop l, t butyl, 2-ethylhexyl,
dodecanyl, and pentadecany!. Exé yK@roup that may be
substituted by a fluorine

CH,CH=CH—-Ar—-R

| _ )
(OA) ,OSO M
O
| I
CH,=CHCH,0CH,CHCH,0CCH~CH,COOR’
| | (7)

OH 0SO,M

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

an integer of 1 to 50.
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atom include methyl, ethyl, t-butyl, 2-ethylhexyl, pentadecanyl, 5
trifluoromethyl, and pentafluoroethyl, etc. Examples of an oxyalkylene
group include oxyethylene, oxypropyleng, and oxybutylene, etc. (i-4)
Examples of a vinyl monomer having a phosphono (salt) group
(-PO(OM)2) include phosphoric monoester of hydroxyalkyl (the number of
10 carbon atoms: 2 to 6) (meth)acrylate [for example, monophosphate of

~ hydroxyethyl (meth)acrylatel; phosphoric diester of hydroxyalkyl (the

number EFPEARLEH St SLEXb BHRSRTHAR HREHOr e et hiieP Bty £outyl,
ﬁé@ggﬂmgﬁyggwéaggpggggm&% crylic acid alkyl (the number

of carbon atoms: 2 to 6) phosphoric acid [for example, 15

2-acryloficsyatiad phesphidnit grsidpetbat(ip Moo richatiyttechbynefiorjne -

RS GE A CHeHte SeBhat RAGREAT b5 TN Btoms

tiofherampidineth) alvh aldbhnlcantnetb)propenyl alcohol]; and 20
monoethylenically unsaturate c?rboxylic acid ester of polyol having 2 to 6
valence i‘éﬁ%?ﬁﬁ?e%%%ﬁ%‘m ﬁ%&@%ﬁ&g@ﬁ&%@wﬁ%ﬁwm@mﬁm
gﬁ@ggy‘ggg?)gng!y&%r_in, sorbitan, diglycerine, pentaerythritol, polyalkylene
(number of carbon atoms: 2 to 4) glycol (weight-average molecular

weight: 1604cEze0mylesef sartnioncatipienibamngsabeasbiamdsait) group

P L S T o
(eityantyiats 2 Dcmatijathylen e yRronyishs mtiyhapdiote of

OCK, we -ave € maQlecylar.wel . .10 mano(m
B T e e R T e P PR oy g mumber
atkyk 35 medib- cih O GHbih ey ey EhAiAgAR 4 Carbon atoms) or

with a 8 saturated fatty acid (acetic acid, propionic acid, etc.) having 2 or

- phengbd-assrievioxyethyl phosphatel; and (meth)acrylic acid alkyl (the

number of carbon atoms! 2 to 6) phosphonic acid [for example,
2-acryloyloxyethyl phosphonic acid] ete.

(ii) Nonionic vinyl monomer

(ii-1) Examples of vinyl monomer having a hydroxyl group (OH) include

monoethylenically unsaturated alcohol ha.ving the 3 to 15 carbon atoms [for
example, (meth}allyl alcohol and (meth)propenyl alcoholl; and |
monoethylenically unsaturated carboxylic acid ester of polyol having 2 to 6
valences (examples of the polyol include alkylene glycol having 2 to 20 carbon
atoms, glycerin, sorbitan, diglyvcerine, pentaerythritol, polyalkylene (number
of carbon atoms: 2 to 4) glycol (weight-average molecular weight: 100 to
2000), ete.), and monoethylenically unsaturated ether of the polyol.

Specifically, examples of the same include hydroxyethyl |
(meth)acrylate, hydroxypropyl (methlacrylate, triethylene glycol
(meth)acrylate, and poly-oxyethylene-oxypropylene (random and/or block,
weight-average molecular weight' 100 to 2000) mono{meth)ally! ether (a
hydroxyl group at an end may be etherified or esterified with an alkyl
(methyl, ethyl or butyl, etc.) group having 1 to 4 carbon atoms) or with a.
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(ii-2) Examples of vinyl monomer having a group forming an amide
(carbamoyl group, -CONR2) include: (meth)acrylamide; N-alkyl (the
number 5 of carbon atoms: 1 to 8) (megh)acrylamide [for example,
N-methyl acrylamidel; N,N-dialkyl (the number of carbon atoms in alkyl: 1
to 8) acrylamide [for example, N,N-dimethyl acrylamide, N,N-di-n-, or
i-propyl acrylamidel; N-hydroxyalkyl (the number of carbon atoms: 1 to 8)

(meth)acrylamide [for example, N-methylol (meth)acrylamide, or 10
%@W&faﬁyém RSN BT PEPERREE. A 56y ARG T b 6R EpOm
£aiben atoms: 1 to 8) (meth)acrylamide [for example, N,N-dihydroxyethyl '
(meth)acrylamide]. -As-a-vinyl monomer having a group forming an

amide, &g} Brargdeanbvenyinpoacterheiigs aeTouwnfbomineas amide

g%%ﬁ%a@ﬁé%r%ﬁﬁ'\' VRIS 'ig%ﬂ?aeqr@%ﬁ@a@fﬁ%a?ﬁ%%%@é%e number

xample vinyl’'monomer having an amino gro
@hnindgnoaipeentaitirg) éatetobmotantiidetficaby ammgdtyritetdethoho- or
di-carboxylic acid, aminp group-containing amide of . .
e ol G B R b it B m S o ©
ANaHEaH e RiMHNG £ Ste NP HIReBaei N Weritally AN SAr-ABd - MaNPp e pyl

di-carbog(%i}c.lg acid, the following can be used: dialkyl (the number of
ReFpRIHEsHNIRIRyPy el iyl dﬁéﬂwglp%m@frﬁw%@ stosasbdrta®ims: 2

(Gameiasinie; gl dho pimierafeaon o i

a to8) amino alkyl (the number of carbon atoms: 2'to 10) 25 ester;

thy.dmphetimyﬂ Attdthhecnyiabedel: candoN Aodibytito8)dkidrithe number of

Examples of the same,inclyde: dimeth inoethyl (meth)acrylate; dieth
T (B achy oy, SRR BN ot SRR o aF o Sy St
Gihwtihjusetatesdsld dimethyl amino ethyl malate. As the amino
group-containing amide of ‘monoe_thylenically 30 unsaturated mono- or

dizcarboRyiit B AARSANGT RAX RGBT OTRAPEBH2E AR Goothpr than the -

fmsth)agamide gt thestke san he dsedop@prieI R wWhich e,

N-vinylpyrrolidone) or the like may be used.

(ii-3) Examples of vinyl monomer having an amino group (—NRZ)
include an amino group-containing ester of monoethylenically unsaturated
mono- or di~carboxylic acid, and amine group-containing amide of
rﬁonoethyienicaily unsaturated mono- or di-carboxyiic acid.

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

As the amino group-containing amide of monoethylenically

unsaturated mono- or di-carboxylic acid, monoalkyl {(the number of carbon
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include dimethyl amino ethyl (meth)acrylamide, and diethyl amino ethyl
(meth)acrylamide. As a vinyl monomer having an amino group, other than
the above, 5 vinylpyridine (for example94-vinylpyridine, or 2-vinylpyridine)
can be used. (iii) Cationic vinyl monomer (iii-1) Examples of vinyl
monomer having an ammonio group (-NI-1s-Y) include: ammonio
group-containing ester of monoethylenically unsaturated 10 mono- or
di-carboxylic acid [for example, ammonio alkyl (the number of carbon

atoms ¢ bordAdgatbiacoianidanmibsidibmgriistnsed/laserehlesdd, which
(o] a i0_group-~containing,amide of.monoethylenically .
B e B e
@unthesaflsmadbon atoms of 2 to 10) (meth)acrylamide {ammonio
ethyl(ngsl})]acrylafide methosulfate, etc.)]. (iii-2) Examples of vinyl
monomerFhAVIYA THGHETET BEIIER AP FERIpR-Ridgd Sagp the above,
R rYdinckige o aliod AR IFRLEARIAIRING 8SI8F Plidine) can be used.
monoethylenically 20 unsaturated mono- or di-carboxylic acid [monoalkyl
(the nun’BEr R BAREEVIBIBEORCAIEH: 1 to 4) ammonio alkyl (the number
of cat , I nio ethyl )
e e et e e AU e (et )
methdsilfate, etc.), dialkyl (the number of carbon atoms: 1 to 4) ammonio
alkyl (the number of carbon atams: 2 to 10) 25 (meth)acrylate {dimethyl
ammoni8 BRI SRR TRE B e tHy P eBRRYF i e’ﬂmama@

feeib) as diaterbseflides G foetexaaisl Al RRYRRNIISHP R URINBS of
amide of monoethyleniﬂ%ﬂy upg@aturated Tono- or di-carboxylic acid

FRICHBARATIAG harbeP o rBSFBdRCTAHHR |2 rayam b amefiinerylate:
AvBkeobgarhap,gtoms: 2 to 10) 30 (meth)acrylamide {methyl ammonio

o .

ethyl (meth)acrylamide chloride, butyl 10 :
©° amunonio group-contalmng amide of monoethylenically unsaturated . . -

mono- or di-carboxylic acid [for example, ammonio alky! (the number of
carbon atoms of 2 to 10) (meth)acrylamide {ammonio ethyl{meth)acrylamide
- methosulfate, ete.}).

(iti-2) Examples of vinyl monomer having a mono- or di-alkyl

~ammonio group (<NRH:Y or -NRo'H'Y) include:

alkyl ammonio group-containing ester of monoethylenically
unsaturated mono- or di-carboxylic acid [moncalkyl (the number of carbon

atoms in alkyl’ 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to'10)

{meth)acrylate {methyl ammonio ethyl (meth)acrylate- chloride, t-buty!

ammonio ethyl (methlacrylate methosulfate, ete.}, dialkyl (the number of
carbon atoms: 1 to 4) ammonio alkyl {the number of carbon atoms® 2 to 10}
(meth)acrylate {dimethyl ammonio ethyl (meth)acrvlate- chloride, methyl
t-butyl ammonio ethyl (meth)acrylate: bromide, etc.}, ete.]; and

alkyl ammonio group-containing amide of monoethylenicaﬂ;y
unsaturated mono- or di-carboxylic acid Imonoalkyl {(the number of carbon
atoms: 1 to 4) ammonio alkyl (the number of carbon atoms: 2 to 10)

(meth)acrylamide {methy! ammonio ethyl (meth)acrylamide- chloride, butyl
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ammonio ethyl(meth)acrylamide- chloride, etc.}, dialkyl (the number of
carbon atoms in alkyl 1 to 4) ammonio alkyl (the number of carbon atoms:
2 to 10) (meth)acrylamide {dimethyl ammpnio ethyl (meth)acrylamide
chloride and methyl propyl ammonio ethyl (meth)acrylamide -
methosulfate, etc.), 5 etc.]. (iii-3) Examples of vinyl monomer having a
trialkyl ammonio group (-NR.s-Y) include a vinyl monomer obtained by

uaternizing,the. vinyl \monemer having an amino, gr. b alkylatin
AR R P OB B Rk Bt o AL LB BOFRGRY P
%aml:;ﬁiea{?tm@tmlaslkﬁwip ﬂ@?f&nhﬁfﬂb@ﬁy%ﬂf&@aﬁﬁmml P}%ﬂﬁé@ncﬁtomsi 2
the like) {for example, trimethyl ammonio ethyl (meth)acrylatechloride )
el sty es feef %%%mm%&h&%gméﬁ@ﬁﬁﬂmﬁwfﬁmde
R Ae-ciy pslaleschiatide Jimelivhammenia: 8oy, othosulfate, ete.,
(meth)acrylamidechloride;.diethyl benzil ammonio ethyl
éteih)acrylamidechloride} and the like. Other than the above, 15

N-vinylpyridigjum salt {N-vipylpyridiniumchloride, . . .
e e AR e pger fsigf] ammonio group
Kyditphiicitiphphilic baighesditimyakiedi vdater goltbleiinyl thendmelr

is preferably 10 to 20, mare preferably 11.5 to 20, and particularly

FPRORPERT P YRR 26 MEMERPHR AStEH et em §aRtch e 1 to 8 carbon

%%%ﬁ@_@éﬁ@@@fhﬁﬁti&ﬁ'% %@%%@%@ﬁ%@&@%?&%ﬁﬂuﬁuﬁc
Takehiko Fujimoto, "Shin Kaimen Kassei-zai Nyumon" (Japanese

agichtismziil gidandimabyiaadewe sanybdilemibaesample, trimethyl
din i dition .
T e R O Lo, R SRR B by

Therthin oy badindahdsmilétion toithetlinylemonomer(@R)lthadlistéaimedde,

B T T -

\WakS 0l BtiS-SuDBRIMRIY: dpRRa rohsis: O1ike likerran hausgtaniiie,
NIy ey aalt (N-vinylpyridinfum chloride,
N-methyl-2-vinylpyridinium-chloride, etc.) also may be used.

A hydrophilic-lipephilic balance (HLB) value of water-soluble vinyl
monoiner is preferably 10 to 20, more preferably 11.5 to 20, and particularly
preferably 13 to 20. | _

It should be noted that the HLB value inthe present invention isa
value calculated according to HLE by Dra*-vis (Dr. Takehiko Fujimoto, “Shin
Kaimen Kassei-zai Nyumor® (Japanese edication), third printing in August
1982, SANYO CHEMICAL INDUSTRIES, LTD, page 132, corresponding to
English edition “New Introduction to Surface Active Agents” Copyright 1985,
page 132.)

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

vinyl monomer (a2).
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-~ lewrer-alkyl

11 Examples of a hydrolyzable substituent include a group forming acid
anhydride (1,3-oxo-oxapropylene group, -COO-CO-), a group forming an
ester linkage (alkyloxycarbonyl, vinyloxygarbonyl, allyloxycarbonyl, or
propenyloxycarbonyl, -COOR), and a cyano group. 5 It should be noted
that R denotes an alkyl group having 1 to 3 carbon atoms (methyl, ethyl
and propyl), a vinyl group, an allyl group and propenyl group. As the vinyl
monomer having a group forming acid anh%/a]dride, dicarboxylic acid

anhydride¥RERIG S b 2B YSRGS the R Ieludte Aerevadeyng acid
thersabinelvdemalgic, %ﬁ%ngﬁgg,aﬂbﬂﬁgmﬂla&%p forming an

anhydride, and the like. Examples o yl'monomer havinga group

toreimdrdstar il povebatkyl, (Wi amiserbbustbelykmmaraod) or
ester of Tonoet@/lerr'eg} Wtura&ed carboxylic acid [methyl
P T R SR R o

monoettitlehisally b satodideaBohehitiny bacelatd, ctoiethakyhacetie carbon
etc.]. Examples of vinyl mpnomer.having a cyano group.include a nitrjte
%ﬂ%ﬁﬁﬂ}?@&%ﬁ &%ﬁqyra?é{%)p ﬁexm? SO AN B 2nd bropeny]
Q)acrylonitrile, 5-hexene nitrite, etc.]. 20 Hydrolysis of the
ydrolyzable substituent may be carried out at any time of during

polymeriéé_tﬁhﬁ mlmm%M@gﬁMﬁ@&ﬁ@Ma%mhﬁm
a\\.lllggépﬁ%t é’%}@ gﬂg%ﬁ;%%%%%%g&é@ﬂ %%%%ta%?r?s? lcl)?"kc%d r}]i eeis used.

polymer, hydrolysis pr yis ca out after polymerization.

éhsmmrerct bitheofthechindd mebomenltabrod¢hétwioyli2 2ntontider, (@@)ssonic
%ﬁ%cons "%#en unit, either of them may be used singly as the
taEhe GHIC sPth l%‘?‘nay be used in combination of two kinds or more

~.as the cangiiidemdpitiNEcessahk IeSaRE APPYRS 1:HhE CasatIer8ude

both of the vi@ﬁl monomers (al) and (a2) are used as the constituent

unsaturated carboxylic acid Imethy! (meth)acrvlate, ethyl {meth}acrylate,

etc], and ester of monoethylenically unsaturated aleohol! [vinyl acetate,

- (meth)allyl acetate, ete.].

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

Hydrolysis of the hydrolyzable substituent may be carried out at any
time of during polymerization, after polymerization, or at both oceasions.
However, from the viewpoint of the molecular Weight of the resultant
crosshnked polymer, hydrolysiskpreferably 15 carried out after polymerization.

In the case where either the vinyl monomer (a1) or the vinyl
monomer (a2) is used as a constituent unit, either of them may be used singly
as the constituent unit, or they may be used in combination of two kinds or
more as the constituent unit if necessary. The same applies in the case
where both of the vinyl monomers (al) and {a2) are used as the constituent

units.

Among them, vinyl monomer is preferably a water-scluble monomer

he number of carbon atoms:-1 to 3) ester of monoethylendeally-- - -
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30 Among them, vinyl monomer is preferably a water-soluble monomer 12
(al), more preferably anionic vinyl monomer, particularly preferably a vinyl
monomer having a carboxyl (salt) groupypa sulfo (salt) group, an amino
group, a group forming amide, an ammonio group, or a mono-, di- or
tri-alkyl ammonio group, even more preferably a vinyl monomer having a
carboxyl 5 (salt) group or a group forming amide, further particularly
referably (meth)acrylic acid (salt) or (meth)acrylamide, even further ]

DRIty P BFETERIB P HABIA HEV i N REN) PaRa SR perefspaply a vinyl
AERE A4Sl I8 ARTa it B e VAR (Rel sy IO MOBANISHIAN eroup,
and the vinyl monomer (a2) are used as constituent units, the ratio of the
zemensirerog A0i/22) ekt grofupaloly dsiE6iRB, 161901 maksy]

referably 85/15 to %%g\,ﬁartic a}rlf}iaﬁ)reée@bl 90/10 to 93/7, and mosrtb
ARSI B B her LS mos

monomer, havin xvl
o"In suchn a range, a fur%her provea
abﬁ@rgﬁ@?;pém;@r@@ﬁp&o@ﬁﬁ@_@ﬁfﬁﬁ@bﬁmaﬂ%ﬁﬁumm phsforalidn f

ate, -etc: IS O taln . As the vin monomer usead as a COI‘lStltutll’Jg unit o
%&&Wé@ a%@%@wim GCTRARTHE G SRS HRETSRAT EHaRY
%@é%eymmré@méé £R0UMBrizaRle with Mayvbmenemes fal)-and/Ql ).
a

2) can be used as the constituent unit. As the other vinyl monomer (a3)

go?ptlyrﬁexit?@?ﬁvéw?ﬁ ,ma/wxmﬁmwpmmmé@@ vinyl
utitIs no e ereto, e M Mmono
Fﬁgﬁﬁ%@?ﬁg%@ﬂ 8 e g&%&%%’%?%nt%% eLyNY th? c&'l

%(rex(z%g’ )thereof
owing vinyl" monomers aromatic ethylene

(orhey hawiph tSpteRRaldrban7aidH o0 SWr enm s phalsraflyle &5/15 to 95/5,
a-methyl styrene, vinylto , a ydroxy styrene.; vinyln halene.; .
B G AT b ehiu el ot L R et BT a e L e D78, With
gliphalinathyienicananem el Maving 2i0,20.c hoR AP SeNenance

- [ethylene, propylene, butene, isobutylene, pentene, hepten
'-angtgl@ﬂﬁ;%ﬁaﬁw,

T 6@%@@@@%#@%@*@4%}5 an@irinrshe
As the vinyl monomer used as a constituting unit of a crosslinked
polymer (A), other than the vinyl monomers (a1) and/or (a2), vinyl monomer
(a3) copolymerizable with vinyl monomer {(al) andfor (a2) can be used as the
constituent unit. |
As the other vinyl monomer (a3) copelymerizable therewith,
hydrophobic vinyl monomer, etc. can be uged, but it is not imited thereto.
- Examples of the other viny! monomer (a8) include the following vinyl
monomers (1) to (ii):
1) aromatic ethylenic monomer having 8 to 30 carbon atoms!
a styrene such as styrene, a-methyl styrene, viﬁylto}ueﬁe, and hydroxy
styrene.; vinylnaphthalene; and, a halogen substituted styrene such as
dichlorostyrene;
Gi) aiiphatié ethylenic monomer having 2 to 20 carbon atoms:
alkene lethylene, propylene, butene, isobutylene, pentene, heptene,
diisobutvlene, octane, dodecene, octadecene, and the likel; and alkadiene -
[butadiene, isoprene, and the like] etc.

(ii1) alicychc ethylenic monomer having 5 to 15 carbon atoms!
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[butadiene, isoprene, and the like] etc. 30 (iii) alicyclic ethylenic monomer
having 5 to 15 carbon atoms: 13 monoethylenically unsaturated monomer
[pinene, limonene, indene, and the likelj polyethylenic vinyl polymerizable
monomer [cyclopentadiene, bicyclopentadiene, ethylidene norbornane,
and the like] etc. In the case where the other vinyl monomer (a3) that is 5
copolymerizable is used as the constituent unit, the content of (a3) is
preferahly 0.01 percent by weight (wt%) to 5,wt%, maye preferahly 0-05
RO R B AR LA 6 B DA 2 e g ione, and the
Rieidr plaly St By Vit ipid D WElernitiZaBRechimine dotRyvrighbt ofdha,inyl
monomers (a 1) and (a2). With the content in such a range, a further
iPpTsirneaRdgREl BERTROTPameuRRG Hredlabatamount and
absorptiqn @}gtsg%k&?&@%@%ﬁ%ﬁﬁ%ﬁ&ﬁ@*&ﬁ}%@~ |
crosslinking agent (b) include: an internal’ erosslinking agent Iishavmg

wepaymeresthidanivaliyl aasdteusdtifoons; vanteermmmssifkaR) is

SRS TS Ao s TR Kot LB WL v
andarite weataeshidbiesefestibiond Oeneraie ey vRydrahsimebina-seyhbly 0.1

monomeréaZ) and having at least one ethylenically unsaturated group;

AridatPidtarial e RS RRARG HdetRBAPRal INg el abt i clismamers (al)
GRURsHAPARIRIDLERACHRG MR the walensgluble sURSIILEATL20RIIR sorption
water-soluble vinyl monomer (al) and/or the water soluble substituent
qenErsreansy Ryarsigsiedy tabsangtisionontei 2y, dnad therfiken (b te.) can be
i%%mglegosslinking agent (bl) having two or more of ethylenically

unsaturated groups, bis(meth)acrylamide having 8 to. 12 carbon atoms,

polyol palytmethyacftateihasing Pamdfindthon atems (polyallyfemiteinternal

~ having.2.to 25 10 cagban atoms, and polyol poly(meth)allyl ether having )
IO EBIE AR ot awiéva%@ai%%ﬁﬁ%ﬁﬁ@%%ﬁ%ﬁrmigmm

Eﬁ/ﬁmﬁ?ﬁ%ﬁiﬁ% resvlamplen ativeng avesl direthaeyiateroup
capable of reacting with the water soluble substituent of the water-soluble
vinyl monomer (21) and/or the water soluble substituent generated by
hydrolysis of the vinyl monomer (a2) and having at least one ethylenically
unsaturated group; and an internal crosslinking agent (b3) having at least
two functional groups capable of reacting with the water soluble substituent
of the water-soluble vinyl monomer (al1) and/or the water soluble substituent
generated by hydrolysis of the vinyl monomer (a2), and the like.

(1) As the internal crosslinking agent (b1) having two or more of ethylemcally

unsaturated groups, bis(meth)acrylamide having 8 to 12 carbon atoms, polyol

-poly(meth)acrylate having 2 to 10 carbon atoms, polyallylamine having 2 to

10 carbon atoms, and poiyol(\poﬁy(rneth)aﬁyl ether having 2 to 10 carbon
atoms, or the Like 1s used. Examples thereof include N, N -methylenebis
(meth)acry};amide, ethylene glycol di(meth)acrylate, poly (polymerization
degree: 2 to 5) ethylene glycol dilmeth)acrylate, propylene glycol
di{meth)acrylate, glycerin (di- or tri-) acrylate, trimethylolpropane triacrylate,

diailyl amine, triallyl amine, triallyl cyanurate, triallyl isocyanurate,
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degree: 2 to 5) ethylene glycol di(meth)acrylate, propylene glycol
di(meth)acrylate, glycerin (di- or tri-) acrylate, trimethylolpropane
triacrylate, 30 diallyl amine, triallyl amingy triallyl cyanurate, triallyl
isocyanurate, 14 tetraallyloxy ethane, pentaerythritol diallyl ether,
pentaerythritol triallyl ether, pentaerythritol tetraallyl ether, and diglycerin
di(meth)acrylate and the like (ii) As the internal crosslinking agent (b2)

having.at least one functional 5 group capable of reacting with the water
IR LR RAGROS! B ETS LA S SO Gr Eh aRHGr izt
veater selvble substitenitgeneraiat by bydraysisetheavindmpnemsate and
&2) and. having at least one ethylenically unsaturated group, an

Ry#&Sically unsaturated compound having an epoxy group and having 6

10,9 &ar Qi%@é?ﬁéPQrSE%ﬂE%né%%%ﬁ@?ﬁ%%%@%’%é{%?ﬁgﬁg@ncﬁona}

hydroxyl group and having on atoms, 0

g apuraped conipeanthhavinthath s ecytrasolgidep wnd iavingof ths

carbon atoms is used. Exampl ereof include glycidyl (meth)acrylate,
RN U SR RTOET [ M, L Atk THR oBe e st
ethravethacryiaieland tienikes bl (HoAshe-iMeinaherassinking RGAtone

(b3) having at least two functional groups capable of reacting with the
w&ﬂé%ewa%hé SnpafHEeSiaRe AR SOUIRIGRIY HoRaERtan eprppPund
Bl dbis subativenL danaaien SYIudehiia atihe o eppemey
(a2), polyol, polyglycidyl, polyamine, polyaziridine, polyisocyanate, or the
likszburbtedsean phictidre dogcaihaulin 2o 1P G 81083 1:48028340 8 carbon
%orrespondin&U% Pate t4g669 3 %ng JP 59{%9(?@-189103,&. ' "
far%lnspl%‘é B poll’1 g@%ﬁ%ﬁé@mnpsc?uﬁ IRe ua%néﬁ?y e 6?’;}51(% %l%l.‘f/sgicdﬁna 0 group
et hane gl esridighsidyiaibels hxamplds:eipplyarning c0mpbede glycidyl
include ethylene diamine, diethylene triaming, triethylene tetramine,
%@ﬁ%@ﬁ@%ﬁ%ﬁ%ﬁ&%ﬁ@?ﬁf@ﬁ@*mﬁﬁn%yéﬁa:%%a%m%%%cw}m
i3y

ohRalypzbdinecampeyadinglude "CHENIITITE PZ-33"
(trade name) {2,2-bishydroxymethy| butanol-tris

(Gii) As the internal crosslinking agent (b8) having at least two funectional

groups capable of reacting with the water soluble substituent of the
water-soluble vinyl monomer (a1} and/or water soluble substituent generated
by hydrolysis of the vinyl monomer (a2}, polyol, polyglveidyl, polyamine,
polyaziridine, polyisocyanate, or the like can be used, which are described in
JP 58(1988)-180233A (corresponding US Patent 4666983) and JP
59(1984)-185103A. Examples of polyglycidyl compound include ethylene
glycol diglycidyl ether, and glycerin diglycidyl ether. Examples of polyamine
compound include ethylene diamine, diethylene triamine, triethylene
tetramine, tetraethyiene pentamine, pentaethylene hexamine, and
polyethylene imine. Examples of polyaziridine compound include
“CHEMITITE PZ-38" (trade name) {2,2*bishydroxymethyl butanol-tris
(8-(1-aziridinyl) propynate)}, “CHEMITITE HZ-22" {trade name)
{1,6-hexamethylene diethylene ureal, and “CHEMITITE D7-22" (trade name)
{diphenylmethane-bis-4,4-N, N’ diethylene urea} (these are trade names of
the products of Nippon Shokubai Co., Ltd), ete. Examples of polyisccyanate
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(3-(1-aziridinyl) propynate)}, "CHEMITITE HZ-22" (trade name)
{1,6-hexamethylene diethylene urea}, and "CHEMITITE DZ-22" (trade
name) {diphenylmethane-bis-4,4'-N, Ni &liethylene urea} (these are trade
names of 30 the products of Nippon Shokubai Co., Ltd), etc. Examples of
polyisocyanate 15 compound include 2,4-tolylene diisocyanate and
hexamethylene diisocyanate. These internal crosslinking agents may be
Cused Slng|¥1l0fua ?TQOQaEIOXQBO&IS an QZ Nn?gﬁeém ?1% gﬁ’égcyanate
HBRASR DS of fhéabsor ption pero ance bsorption amount,
absorptiirsatirieien il perticitdrinthe gatemnahordsstinkid giagénoioin
preferably is the internal crossli klng agnet (bl) having two or more
COMPREAEAR USRI FUPESmore preferably polyol poly(meth)allyl

ether haying,2 i@ d0-Carban Ao MsvRsstictlar bhBrefyallyidH gl formance

' cyanurate, triallyl isocyanurate, tetraallyloxy ethane, pentaerythritol 10

(a@mmhmammﬁwtwpwsﬁywmm}a etnEhe TREeEBAlent

f th 2] | %—I\ﬁétg

?nore pre er%%tﬁi/%%%g%g%%%%g%v%éﬁg?ﬁg%aﬁ%a%%g%m%aﬁ/ 0.003 bl)
M%ltg) o vit%n mﬂwaﬁgﬂemma}ﬂlyammltm@bﬁmﬁu mybre pmefenaifhl) polyol
LSS v s e s,
t@ﬂ!ﬁ%ﬁﬁﬁ@%%@@wm@ﬁ@m@omwamgaoﬁ;céaﬁaﬁ@,hpmmbmhmo}

further. The crosslinked polymer (A) further may contain_additives that will

tpeadied ¢iber RS Reflce t(PRINGEREbEHRS dxieHal A5BRE 20
antioxidgq, H&é@&?&%{%@%ﬂf&r&&i%ﬁ%ﬁ%ﬁﬁ%@%ﬁﬂ @9}49%ferab1y 0.001

deodorizer and organic fibrous material, and the like) as required. In the

m%mmmmstq@w&@ﬂmm%mﬁw%hm nadticelatly

%rrbx etéj%@g&gf? t%ﬁ 8% Wf‘i)svi p;rli:?&% %l;gp(r)e lt% t%%?%g%%@}%%ﬂﬂ R

Thift%n anamiash prefdat)y © ol Ustohd: Siukidh hﬁsddmnﬂimweﬁ@&l obtidef

necessary. with the content thereof in this range, the absorption
performance (particularly absorption amount and absorption rate, ete.) is
enhanced further. _

The crosstinked polymer (A) further may contain additives that will
be described later (antiseptic agent, fungicide, antibacterial agent,
antioxidant, ultraviolet absorber, coloring agent, perfuming agent, deodorizer
and organic fibrous material, and the like} as required.

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

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

polymerization method, a suspension polymerization method, and a
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crosslinked polymer (A). Regarding the polymerization of the crosslinked
polymer (A), a conventionally known method can be used. Examples of
the polymerization method include a seiition polymerization method, an
emulsion 30 polymerization method, a suspension polymerization method,
and a 16 reversed phase suspension polymerization method. The form of
the polymerization solution upon polymerization may be in a thin film form

or a spray form. As the method for controllin lymerization, an
e O PR S B A B of e
pEsthee anibisethetioal welymsrizationmtibean ey belike ¢hnlfEinsésm or a
When the suspension polymerization method or the reversed-phas

SBESEREN POl PG iR SATANBIS BRI TSR BT BB h T AR atic
HORHQ 2, Y G ORIV KGWRASREISING BEONL ASHHOSE R848! method, an

phosphate ester, sorbitan ester, etc.), a conventionally known protective
isotipichfpdvadl T aritetipmalefhadhguiibie bdsotpméie pes@thylene

oxide, can be used as. required. Furthermore,w. th .
oversc B S R R et e e e reversed:-phace
selyesizatinnartieaastesh otlidy usingpdoseavintidraty knemization
solvent such as cyclohexane, normal hexane, normal-heptane, toluene,
%ﬁw’é&%ﬁﬁw{g&m %%Wm% R TEABAR: LPUGHgrFeter, Phosphate
Relymesization snethedds prefsrabler AR-aaHRAMS SOl eR PRIy BRTHAIGbval,
method is particularly preferable, since organic solvent and the like, is not
meque@-m@lﬁltsaadwraﬁgra@%gsthm@am s Phde Shimearalensed as
for forming e orass A %D%%Mg@% 20 JtAE AR rizat
v lised. The poﬁ%ﬁ?ggfm%%%%‘ﬁ%}%w icularly Iigr%ited anaégam rzaton
catedtionatyknolmens divhecasdek Asrthed polyp isatigreinitiatentiynally

e e Dt ) e pepeemc el E98S AR DR tcne

xylene, ete.

Among the polymerization methods, a solution poiymerizétion
method is preferable. An aqueous solution polymerization method is
particularly preferable, since organic solvent and the Like, is not required and
it is advantageous in production cost.

For the polymerization for forming ﬁhe crosslinked polymer (4), a
polymerization initiator can be used. The polymerization imfiator is not
particularly limited and a conventicnally known one can be used. As the
polymerization initiator, ) an azo type Initiator, (i) a peroxide type initiaor,

(ii1) a redox type initiator, or (iv) an organic halide compound initiator can be

- used.

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

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

example, hydrogen peroxide, ammonium persulfate, potassium persulfate,
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25 (i) Examples of the azo type initiator include azobisisobutyronitrile,
azobiscyano valeric acid and the salt thereof, 2, 2'-azobis
(2-amidinopropane) hydrochloride, and;2, 2'-azobis
(2-methyl-N-(2-hydroxyethyl) propionamide, and the like. (ii) Examples of
the peroxide type initiator include inorganic peroxide [for 30 example,
hydrogen peroxide, ammonium persulfate, potassium persulfate, 17

sodjum persulfgte, and the like], organic peroxide, [for.example, benzoyl
RSP AR R pERSRE, Lhfien BRI PBTRIE Lo ErRene betzos!
perexide, di2reinayatbiiperoM cHeahhanai: et danthenikedil)Asoxide,

the redox type initiator, a combination of at least one reductant and 5 at

weshexgwahzdl aroE d%‘éﬁﬂﬁ)@éﬁ@pl@@éf%ﬁé ikt include sulfites
O&ﬁﬁkfﬁlé %t%sdﬁiméfﬁﬁi %"ﬂ%‘ﬁl&iﬁ%ﬁ”&?@t Eg)'%g %%’%gé%%{gm and

bisulfite, ferric c ric sulfate and ascorbic acid.
akidizet includedieesulfatde af slkali Mstatsy Eopfohioregesalfdatenclude sulfites

i SR L R e A
B:hulegen b lantid, A8 Campit atonsa salebiedcibm Mexarolid: of the

consisting of alkyl halide, halogenated alkyl phenyl ketone, halogenated

o
@%W%%B@ﬁ%}ﬁé%ﬁﬁ%%é%@%ﬁéa BRI DR REEYR BRGA , hydrogen
Egpd;g:p&@ ﬁ&l&g@a@ﬁ@&%;&@@ide compound include 15

etrachloromethane, trichlorobromomethane, trichloroiodomethane,
dithiddserhethilishemyinietbaéodebromuptunet hyisiaidrasberydicgatit; hatbgen
1-bromo-L-methylethyl oxylic aci(%ﬁglk | es aving an alkyl, group
P55 EAPon S tap AR N iayr 00 15 CArbE U beected

frbrorlegratbyethylcanoond/idiey] éihiidd; Halvgeshmethylgybheny! ketone,

_carboxylate, octyl 1-bromo-1-methylethyl 20 carboxylate, and lauryl .. .
T

gicperoxide typr initfalornand fibsredaatyRe WitialonareiAreigrable. Itis
more preferable to use either (i) azo type initiator, or a combination of (ii
beirpeidorinesbhang Gcidesghypaomethane, trichlorolodomethane, dichloro

methylphenyl ketone, 1-bromo-1-methylethylearboxylic acid, and
1-bromo-1-methylethylcarboxyhic acid alkyl ester having an alkyl group with
1 to 12 carbon atoms (for example, methyl 1-bromo-1-methylethylcarboxylate,
ethyl 1-bromo-1-methylethyl carboxylate, octyl 1-bromo-1-methylethyl
carboxylate, and lauryl I-bromo-1-methylethyl carboxylate).

Among them, (1) azo type initiator, (il) peroxide type initiator, and Git)
redox type initiator are preferable. Itis moré preferable to use either () azo
type initiator, or a combination of (i) peroxide initiator and (i) redox type
mitiator.

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

crosslinking agent (b).
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initiator. 25 In the case where a polymerization initiator is used, the
amount of the polymerization initiator to be used is preferably in a range
of 0.005 wt% to 0.5 wt%, more preferalilg@ 0.007 wt% to 0.4 wt%, and
particularly preferably 0.009 wt% to 0.3 wt%, based on the total weight of
the vinyl monomer (al) and/ or (a2), the other vinyl monomer (a3) used if
necessary, and the internal 30 crosslinking agent (b). 18 Upon the
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be crushed as required. The size of each piece of the crushed hydrogel
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where a solvent (containing water) is used._in the polymerization for
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3 most pre yinarange o
@ haméa iiled omtheyeighdtohthean impact crusher, a roll crusher, or the like.

In the case where a solvent (containing water) is used in the
polymerization for forming the crosslinked polymer {A), the solvent can be
removed by distillation after the polymerization.

In the case where an orgamic solvent is contained in the solvent, the
content of the organic solvent after the removal by distillation preferably is in

a range of 10 wt% to 0.01 wit%, more preferably in a range of 5 wt% to 0.05

‘wt%, particularly preferable in a range of 3 wt% to 0.1 wt%, and most

preferably in a range of 1 wt% to 0.5 wi% based on the weight of the
crosslinked polymer (4). With the content in such a range, a further
improved absorption property (particularly water-retention amount) of the
absorbent resin particle is obtained.

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

content in such a range, a further improved absorption performance



crosslinked polymer (A). With the content in such a range, a further
improved absorption property (particularly water-retention amount) of the
25 absorbent resin particle is obtained. irgthe case where the solvent
contains water, the content of moisture after the distillation is preferably O
wt% to 20 wt%, more preferably 0 wt% to 10 wt%, particularly preferably
0 wt% to 5 wt%, and most preferably 0 wt% to 2 wt% based on the weight

crosslinke erW With the wate. cantent in such ran e
’qfngrflrr? rovegl% sorpﬂon pemf%rmeance%él par |c:uIani‘jg"}:we{ﬁ1 mg

m@@%ﬁ&nm@@@awdafﬂﬁhﬁrﬂﬁmﬂ@hed:wmge@mgmeafmmles,

drying (powder fluidity of the crosslinked polymer patrticles, etc.) are
e ORt8ABER be noted that the content of the organic solvent and the

5 content b mviatuee£AR P erdeieHBIneRY: s WP YRE g e WelgRLefHh] the

crosslinked polymer (.A) after heating from the weight of the same before

Ry, hemebzmgquc&méa@amaé@gmhtm@@m‘w@rwmﬁtﬂf the
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minu eric ore eatlng lam
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distillation may he a ¢o. onal method, for et of _,
FRRASVARDY SRR T O SRy SHHEBLoEN i, s 120 £5°C, 80
IRmRREAUIeRbSORG 10123088, hierdile Kevina pathed byuBHY a gim
dryer that is heated at 100C to 230C, a 15 reduced pressure drying

pnetifebeaigNag®¥ hpplied), a freeze drying method, a drying
method ‘ﬁé@%@%ﬁ%@%ﬁ?&%@@%ﬂ% gnuaien e B %e o

crosslink olymer (A) after drying can be pulverized. When th

com&mﬂiedqidyatbni poherizegia, weightiavé dg@@@l‘pa}ﬁnreﬁmmﬁetem
40 IO Pt Ul En S PR i
film drying method by using a drum dryer that is heated at 100°C to 230°C, a
reduced pressure drying method ¢heating may be applied), a freeze drying
method, a drying method using infrared ray, decantation, or filtration.

Furthermore, the crossiinked polymer (A) after drying can be
pulverized.

When the crosslinked polymer 1s pulvemzed a weight-average
particle diameter of the crosslinked polymer after pu}venzatmn is preferably
100 pm to 800 um, more preferably 200 pm to 500 um, and particularly
preferably 300 um to 400 pum. With the weight-average particle size in such
a range, a further improved handling property (powdei fhaidity of the
crosslinked polymer particle, etc.) after being pulverized is obtained.

The weight-average particle diameter is calculated as follows. The
particle size distribution of the crosslinked polymer is plotted on a logarithm
probability paper in which the traverse axis shows particle diameter and the
longitudinal axis shows content by weight. The diameter of particles
accounting for 50 wt% of the total weight of the particles is defined as the

weight-average particle diameter.
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preferably 300 m to 400 pan. With the weight-average particle size in such
a range, a further improved handling property (powder fluidity of the
crosslinked polymer particle, etc.) after $@ing pulverized is obtained. 25
The weight-average particle diameter is calculated as follows. The
particle size distribution of the crosslinked polymer is plotted on a
logarithm probability paper in which the traverse axis shows particle
diametep addlassingiicipat s shuscoateatbyasiot, She A1aNelfos as
of particles accounting for 50 wt% of the total weight of the particles is
fdifimed asibeeShaaightavienaee Ganicibediafnbiér 026, Rattipkh sifd5 mm, and
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e SR i R R R
dsnghulaiethithesoalecihdsanteittof dine-paticles i idiel betighthef the
absorption a%(érf rmance is. Preferably, the content of fine particles having
HEBLISE of 106 jam or less is 3 wt% or less with respect to
the-totatweight 9fi»£he pagifles: andmom preieally ctheseentent offiN@rption

particles having the 15 particle diameter of 150 pm or less is 3 wt% or less

werkorsspacetsstheReeipraRlgHs eostrarti cib Sirprroebivienthsthesfihe particle

- daides.can b taler byslSNG: 3 plot SENGIHEAINEN WGy corat weight of -

15

20

25

30

ove-mentioned welight-average particle diameter Is “obtaine
e veridingemethodriwne ppefticeiidpytimitetitand & fine particles having the

particle diameter of 150 pm or less is 3 wt% or less with respect to the total
weight of the particles.

The content of the fine particles can be obtained by using a plot
generated when the above-mentioned weight-average particle diameter is
obtained.

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

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

The shape of the crosslinked polymer particles 1s not particularly
Iimited. Examples of the shape include an indeterminate crushed shape, a
scale shape, a pearl shape, and a rice grain shape. Among these shapes, the
indeterminate crushed shape is preferable because the particles in such a
shape easily can be entangled with fibrous materials when used for a

disposable diaper, ete., and there is little possibility of the crosslinked
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conventional device such as a hammer crusher, an impact crusher, a roll

crusher, a jet streaming crusher, etc. can be used. The obtained

pulverized product is classified with a si®de if necessary so that the

particle size is adjusted. 25 The shape of the crosslinked polymer particles

is not particularly limited. Examples of the shape include an indeterminate

crushed shape, a scale shape, a pearl shape, and a rice grain shape.

poiona.nese shapesihe Jadelsiminataised apg s preferable
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C2) containing a hydrocarbon group having a fluorine atom, a
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p lloxane structure is preferred with a view to improving th age
revistanEeiofaroubsd therteakticge. eashplesoffithe hjdmopeobieidstane
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wexes nfadhainl falbracit estier pebindeflantg:chatieiatyeeids pabtkerrene
mixture of fwo or more of the same. As the polyolefin resin, a polymer

RESIAG PR SvEr BEE PREAL VRRigHES d0ndT ot b mgid ester resins,
inrludas-an plefin 1aung 2 44RO YPMS, SYGRAS ShYieNGime.

propylene, isobutylene, isoprene, or the like as an essential 15 constituent
monomefigtibeonigntadinkeoiaiia Ry IpastsoWychaesehdreaevagghnolecular

-%%‘%é%%ﬁ'@ B‘ES%%@&B%}Q%@&%@& &“&%ﬁ@%}%@%&%@é% 230Bon atoms -

inc polyethylene, polypropylene, polyiso
palytetyithelisohuprtendrrsn ddsbpighend s shprealyotefitheekine as an essential

%%g\é%&\{ieég% rﬁ%(g{r}nrgé% o%rrq%nqc’:\g%r%%g olefin is at least 50 wt% based on a
weight of the polyolefin resin), or the like, can be used. Examples of the
same inciude polyethylene, polypropyiene, polyiscbutylene,
poly{ethylene-isobutylene), and isoprene.

As the polyolefin resin derivative, for example, a polymer havinga
weight-average molecular weight in a range of 1000 to 10006000 and being
obtained by introducing a carboxyl group COOH) or
1,3-ox0-2~oxapropylene (~COOCO-) into a polyolefin resin (acid-modified
polyolefin resin) can be used. Examples of the same include heat degraded
polvethylene, heat degraded polypropylene, maleic acid-modified
polyethylene, chlorinated polyethylene, maleic acid-modified polypropylene,
ethylene-acryhic acid copolymer, ethylene-maleic anhydride copoijmer,
isobutylene-maleic anhydride copolymer, maleated polybutadiene,
ethylene-vinyl acetate copolymer, and maleated ethylene-viny! acetate
copolymer. It should be noted that in the case of a copolymer with ethylene
or butylene, the content of ethyvlene or butylene preferably is 60 mol% to 99.9
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20 weight-average molecular weight in a range of 1000 to 1000000 and
being obtained by introducing a carboxyl group (-COOH) or
1,3-oxo-2-oxapropylene (-COOCO-) int@a polyolefin resin (acid-modified
polyolefin resin) can be used. Examples of the same include heat
degraded polyethylene, heat degraded polypropylene, maleic
acid-modified 25 polyethylene, chlorinated polyethylene maleic

aci d|f| oI Rral thylen lic aC| ymer
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and maleated ethylepe-vi Iacetate copolymer, It shoyld be noted that in
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number of moles of the constituent monomer. As the polystyrene, a
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(the,content of t eﬂstyrene is at | ast 50 W’%égased n a weight of the &
SER &?@ﬁéeéé‘ﬁ%é vé) &W@a LHfe TR dutadiene

ShypeNeBaleis RBRyidoicopabimale shEaRfusadiene copolymer, and

styrene-isobutylene copolymer. 10 As the wax, for example, a wax havin
a meltindSdiRe ST 500 SXenupiaRIEarEE VEXEMpRa) BRgecsakRf 50°C to

96 fin,Wax. PEeSwRN. CAMaNA: Jalk
Ion%%atw acid, for ex\g{r?}]ﬁ(p e, ester o}g é%?t?? amcc?%avmg 8to ;é L pE fvar,
carfimmatoras, a&midmﬁbwhol havmg 1 to 5 carbon atoms 15 can be used.

| laurate,., meth

E le he lud
A A S W s S ot o oty

Gy mm@@@sm&a@ﬁiweﬁ@bm@ Imﬂi@ieammﬂeimﬂaﬁﬂglz MOPRHBILatoms
%%rg%ergger ol ?{g?g% grsaé tﬁg nstaar%rg ggé&?ldrgorggg}lxey%t}eaurate ethyl laurate,
methyl stearate, ethyl stearate, methyl cleate, ethyl oleate, glycerol
monolaurate, glycerol monestearate, glycerol m:onoeleai:e, pentaerythritol
monolaurate, ﬁyentaerythritol monostearate, pentaervthritol monooleate,
sorbitol monolaurate, sorbitol monostearate, solbitol monooleate, and tallow.

As the long-chain fatty acid, an fatty acid having 8 to 25 carbon atoms
or the Jike can be ueed.  Examples of the same include lauric acid, stearic
acid, oleic acid, dimer acid, and behenic acid.

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

Examples of the hydrophobic substance (C2) containing a

hydrocarbon group having a fluorine atom include perfluoroalkanes,
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sorbitol monolaurate, sorbitol monostearate, solbitol monooleate, and
tallow. 20 As the long-chain fatty acid, an fatty acid having 8 to 25 carbon
atoms or the like can be used. Exampl®8 of the same include lauric acid,
stearic acid, oleic acid, dimer acid, and behenic acid. Among the
examples of the hydrophobic substance (Ci) containing a hydrocarbon
group polyolefin resins, waxes, and long-chain fatty acid esters 25 are

e BN e AR s L saiisl
darteryprefeikd. y&m'ihm@rthﬁkgl whrnbe Brenpal icnarhupectétred. Admong of the

these, paraffin wax is most preferred. Examples of the hydrophobic
HBEtance (C2) containing a 30 hydrocarbon group having a fluorine atom

include perilyrealiciaask23e PRAURKIAIKENES, PBFAUAIARASE 4 to 42 fluorine
perfluoroalkyl ethers, perfluoroalkyl carboxyllc acids, perfluoroalkyl

aeBIORRhiAG Y 2RI RAFROH BRoTeT FISODIERA safEa P tepofthn camamiclude

85”{?)?5%}8 "ﬁé}%ﬁﬁ&% flugrines 110 20
carbon ato%h%%gﬁ e used IExérrﬁ%l%% é%%ge sa{?ﬁggmc u% i
M@ﬁbmmbaapapenmwaﬁmmheﬁmt S \

§taé#0rc;p i gf’(?l?% %%%%E é%éaégg%ghi);a;;erﬂuoroalkene,

for example, pérﬁlkﬁf’@aﬂaé@ﬁg 42 Hpdsingen H0lainmb aeich2 103012 fluorine

carbon atoms can be used. Examples of the same include

i oot DertamiorspRDERR, RFMRS Spropereepeiititcimsinclude
ﬂ@ﬂaﬁy&é%%%eﬂéﬂ%ﬂgﬂﬁﬁp&ﬁ% anihspiadssefivorndaderennutene,

-Asa perfludroaryl; for example: an aryl compound having'4 to 42 fluorine

el e eere 2o, datdenadlvaroeishe a@h@mmgmn%

. include yifluorobgnzen e%%f&or %}i triflugronaphthalene. | 4@@42
ne, tri

heptaﬂuoro%gnzene no afluoroxyle eca}%oroo ty enzene
fieptade catnoredatiéaylldénzerien atoms can be used. Examples of' the same

include trifluorchbenzene, pentafluorotoluene, trifluoronaphthalene,
heptafluorcbenzene, nonaﬂuoroxyiene, tridecafluorooctylbenzene, and
heptadecafluorododecylbenzene. |

As a perfluoroalkyl ether compound, for example, an ether having 2 to

82 fluorine atoms and 2 to 40 carbon atoms can be used. Examples of the

“same include ditrifluoromethyl ether, dipentafluoroethyl ether,

dipentafluoropropyl ether, diheptafiuoropropyl ether, diheptafiuorobutyl ether,
dinonafluorchexyl ether, ditridecafluorcoctyl ether, and
diheptadecafiuorododecyl ether.

As a perfluorcalkylearboxyhc acid, for example, a carboxylic acid
having 3 to 41 fluorine atoms and 1 to 21 carbon amms can be used.
Examples of the same include pentafluoroethanoic acid, pentafluoropropionic
acid, heptafluoropropionic acid, heptafiuorcbutanocic acid, nonafluorohexanoic
acid, tridecafluorooctancic acid, heptadecafluorododecanoic acid, and metal
(alkali metal, alkali earth metal, etc.) salt of the same.

As a perfluoroalkyl alcohol, for example, an alcohol having 3 to 41
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As a perfluoroalkyl ether compound, for example, an ether having 2 to 82

“fluorine atoms and 2 to 40 carbon atoms can be used. Examples of the 20

same include ditrifluoromethyl ether, dip@dtafluoroethyl ether,

dipentafluoropropyl ether, diheptafluoropropyl ether, diheptafluorobutyl

ether, dinonafluorohexyl ether, ditridecafluorooctyl ether, and
diheptadecafluorododecyl ether. As a perfluoroalkylcarboxylic acid, for

axample acaban's asidozaliRing3ia AL KINRAOME A IR 62 the same
carbon atoms can be used. Examples of the same inclu
panlaﬂama&thﬂmmmat}d@rpdnmmmﬂpmpmpam& heptafluaneprogianicl,

id, h ptafluorob id, nonafl id,
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perfluoroalkyl alcohol, for example, an alcohol having 3 to 41 24 fluorine
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heptafluorobutanol, nonafluorohexanol, tridecafluorooctanol, an
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to 5 20 eth Ne.Q% ides are al o.included.in the
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carboxili perfluoroalkyl alcohol are preferred with a view to
B thégfé‘ RSGiSRSRCR BT St BeR camtiche s wraatkyl carboxylic
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acid are preferred further. Among these, perfluoroalkyl carboxylic acid
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. «s%&ﬂﬁ ?E%E%QM%AS a hydraphobic substance (C3) havinga ... =~

polysiloxane structure, a 15 silicone, a modified silicone, or the like can
be used. &a@l@&pﬁkﬁasaﬁ&%ﬁm@ﬁbh&mﬁwlmﬂwme structure, a

ggggf s I%dolcggeg é:lgég NS+ the like can be used. Examples of the same
include polydimethyl siloxane, polyether-modified polysiloxane
{polyoxyethylene-modified polysiloxane,

poly(oxyethylene-oxypropylene)-modified polysiloxane, ete.},

- carboxyl-modified polysiloxane, epoxy-modified polysiloxane, amino-modified

polysiloxane, alkoxy-modified polysiloxane, and mixtures of the same.
Among the examples of hydrophobic substances (C3) having a
polysiloxane structure, silicones and modified silicones are preferred with a

view to imnproving the leakage resistance of an absorbent article to be

- obtained. Among these, modified silicones are preferred more, among which

polyether-modified polysiloxane, amino-medified polysiloxane, and
carboxyl-modified polysiloxane are preferred further more. Among these,
polyether‘moﬁiﬁedlpolysﬂoxane and amino-modified polysiloxane are
preferred particularly. Among these, amino-modified polystloxane is
preferred most.

Ini the case where a modified silicone is used, the position(s) at which
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{polyoxyethylene-modified polysiloxane, :
poly(oxyethylene-oxypropylene)-modified polysiloxane, etc.},
carboxyl-modified polysiloxane, epoxy-#iodified polysiloxane,
amino-modified 20 polysiloxane, alkoxy-modified polysiloxane, and
mixtures of the same. Among the examples of hydrophobic substances
(C3) having a polysiloxane structure, silicones and modified silicones are

B U 2, PV B S Peam eaNce lATaatbent

artlc e to be obtained. Among these, modified silicones are preferred
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& B PEshhByEP %W%@&H@%ﬁ@%ﬂﬁmﬁ.F@tmduced either

aQVQLé'?(:@)cEdi}UQPHSﬁ%%QQBE”B@Qt PRtCHEL; a0ty ne @t-2:8id8< on

chain of polysiloxane, at terminals on both sides of polysiloxane, at one
hethmiidesrobpelsidlswipelysildxanaest & Porrotiasitieedeaikagdresistance of

terminal on, both sides,of SI|OX ne mong 5 these anic :
gronbp ss daég r% gﬁ%ﬁ%ﬁ%l;pre?erably |§ nﬁl oc%ceg e%l%nnglgr oups) more
pfedir gbpolysilinandnoedishailsniaciidenchaih @ichiermisnatshanhbdttes of

él#ies of polysiloxane, with a view to improving the leakage resistance of
SBLSHBBRL article to be obtained. Organlc groups (modifying groups)

more prefarabheae? Hiredsert: ahd als n both
S|des of 10 po ysﬂoxane Examples o an organlc rou modlfylng group)
retisepotyether iRl pliyak AneliHia gy §*ﬁa@@gw Iyoxyethylene

%}EM Xxgeg& g&%y%er) %%%‘%M%PE% WRIOBYENS) GHoLIP. @ﬂg Wtent

e. The'co oxyethylenegroups and/or oxypropylene

uﬂmcbnfmm&hy&ﬁ@gz@yemendﬂm iedmrolysitoy gnevyrefaratiyis®in a

15%1?7% ermodified polysiloxyane preferabiy 15 2 to 40 per one

polyvether-modified polysiloxane molecule, more preferably 5 to 30,
particalaﬂy preferably 7 to 20, and most preferably 10 to 15. In the case
where the foregoing content is in such a range, a further improved leakage
resistance and the like of an absorbent article are obtained. In the case
where an oxyethylene group and an oxypropylene group are contained, the
content of the oxyethylene group preferably is 1 wt% to 30 wt%, more
preferably 3 wt% to 25 wt%, and particularly preferably 5 wt% to 20 wt%
based on the weight of polysiloxane. In the case where the content thereof is
in such a range, a further improved leakage resistance and the like of an
absorbent article are obtained.

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

the like. Examples of an organic group _(modifying group) of an
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polyether-modified polysiloxane molecule, more preferably 5 to 30,
particularly preferably 7 to 20, and most preferably 10 to 15. In the case
where the foregoing content is in such @gange, a further improved
leakage resistance and the like of an absorbent article are obtained. In
the case 20 where an oxyethylene group and an oxypropylene group are
contained, the content of the oxyethylene group preferably is 1 wt% to 30

t%, : ly.-3 W% to t%, and particularly preferably 5 wt%
PR DR HETER ST S SRNL A e B hACREAR Erotp
Epnieatyhesesh &y sHeRiaRognd A thenippevedHeakiage resistance

and the like of an 25 absorbent article are obtained. Examples of an

organic SRS BRI O RPR BRI & QapER)RMBR ST PR sHosusk a modified

Anglige 3 QrauponialRcIa AR B oG REIRRIKE: EXAPRIRbAN

organic group (madifying group) of an epoxy-modified polysiloxane

 énulinidentyrenrepomtamingvateasory groapandedMitialins, Bxampksfahbly 600

anic gr ifying group).of an 26 _aminosmodifi siloxane
B A S R g BT R P S 9 W00
KOHy gmine diowe), erddholika R KOTRAbA a0 DFoaritgmp/z. In other
(modifying group).in such a modified silicone preferably is 400 KOHmg/
TPIBB0G R TP as & 8991%%9%@&?%%@&9%9%&%%5@
Smin renpreferably gpﬂgﬁqoe
parti%%a%%%gg}ggﬁg%@o%Qngg%) %SSI%%% KO mggg%f%% E(r%%/gpﬁxy
prafeialislyt] 006 K &g/ §a8ivsbenkOppng/pr thestidy Glids Ghanaiger

S D D S A S e

hiliewiequitalentpardienpteftthbly 606 KEiiemghiy pattiiark Oidtarplynore

st preferably 1000 KOHmg/q. Likewi e ypper ,
BRI 1 0000 RO DRy el 2hd most
BLkinaiyy RaUicHaN Rieterably 8000 K0 RMeYe BRdimest Heterahl foregoing

1500 KOHmg/g, In the case where the limits are in the foregoin
ranges, respectively, a further improved leakage resistance of an absorbent

article can be obtained.

Examples of an organic group {modifying group) of an
alkoxy-modified polysiloxane mclude alkoxy groups such as methoxy, ethoxy,
butoxy, octyloxy, undodecyloxy, hexadecyloxy, and octadecyloxy. The number
of carbon atoms in an alkoxy group preferably is 1 to 40, more preferably 5 to
30, particuiarly preferably 10 to 20, and most preferably 12 to 18, In the
case where t"hé number of the same is in such a range, a further improved
ieakage resistance of an absorbent article is obtained.

The hydrophobic substance (C) preferably has a viscosity at 25°Cin a
range of 10 mPa-s to 2000 mPa-s, more preferably 15 mPa-s to 1500 mPa-s,
and particulér}y preferably 20 mPa-s to 1000 mPa-s. In other words, the
lower limit of the viscosity of the hydrophobic substance (C) at 25°C
preferably i1s 10 mPa-s, more preferably 15 mPa-s, and particularly preferably
20 mPa-s. Likewise, the upper limit of the same preferably is 2000 mPa-s,
more preferably 1500 mPa-s, and particularly preferably 1000 mPa-s. In the
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15 ranges, respectively, a further improved leakage resistance of an
absorbent article can be obtained. Examples of an organic group
(modifying group) of an alkoxy-modifie@polysiloxane include alkoxy
groups such as methoxy, ethoxy, butoxy, octyloxy, undodecyloxy,
hexadecyloxy, and octadecyloxy. The number 20 of carbon atoms in an
alkoxy group preferably is 1 to 40, more preferably 5 to 30, particularly

referably 10 to 20, and most preferably 12 to 18. In the. case where the
e BB LT Bt S B p el N Bl DR ko e
resistance of an abserbent arieieds Hbkiekd he hydrophobic substance
(C) preferably has a viscosi% at 25C in a_25 range of 10 mPas to 2000

mPa-s, hb Yabie 05 the federpbobinpubstanagirianaleyably is 1 to 10,

g{&é@fﬁ@@f&%ﬂf@%&%}%ﬁ @5&&&&9&(@%@5@&5}5}% &Vﬁ?r '}mibeﬂég%rds,

viscosity of the hydrophobic Substance at 25C preferably is 10 mPas,

therbprefdtably A3 heP3 B and ypacidany pfeferdplis 20mPRapidfmalsly, 2, and

the upper limit of.the,same pyeferably is 2000 mPas, 3 e preferabl .
B e R R s GIAA e 0% 0% piedayably is
13 miscesihekeinishich, a rmhgerddulthey impfevetileakade 1BsisiaRoRRére the
bsorbent article is obtained. The HLB valye of the hydrophabic )
%Xﬁgﬁ%é}eﬁ@&%ﬁ/ g TengRofelpidfasap o ey 8l dpmkage resistance

pesticulssl-prsferablyis 10 S,dimather words, 5 the lower limit of the HLB
value of (C) preferably is 1, more preferably 2, and particularly preferably

3. LikewiEee tantppeedithie stdeophvkiprtbatblyds (€ prefeephifamBlP01 wt%
' Iy, 6o he, .HLB yal f
?0 grwtpﬁr%&%g%r%f%%ﬁg 5%@@ &chycf&? % \w}%e#a%mcu azf\fg rlﬁg %%%%3&8.07

IS in such'aran rimproved leakage resistance o sor
witféledsldbtaiiiedan Fhetcprfntdflthé. hyetopollicratbdiased (k) weight of

referably.is, 0.001 wt% tg,3 wt%, mpre preferably 0,005 wt% to 1%,
B e P oA LA r o A oo R B B g gmtent of
- oL witekaskoithe sreightnf te-sresstinkaed polpme ki drnatheswards

the Jower limit of the content-of )
preferably 0.07 wt%, and most preferably 0.1 wt% based on the weight of (A).

Likewise, the upper limit of the same preferably is 3 wt%, more preferably 2
wt%, particularly preferably 1.5 wt%, and most preferably 1 wt:%. In the

case where the foregoing content is in such a range, absorption amount under

-diffusion and water-retention amount are in more preferable ranges.

As long as the absorbent resin particle of the present invention has 2

~ structure such that a part or an entirety of the hydrophobic substance (C) is

contained in the inside of each particle of the absorbent resin particle, the
hlydrophobic substance (C) may be contained therein in any manner.

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

surface of the hydrophilic material {(d1) or the hydrophobic material (d2) with
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(C) preferably is 0.001 wt%, more preferably 0.005 wt%, particularly 15
preferably 0.07 wt%, and most preferably 0.1 wt% based on the weight of
(A). Likewise, the upper limit of the samg preferably is 3 wt%, more
preferably 2 wt%, particularly preferably 1.5 wt%, and most preferably 1
wt%. In the case where the foregoing content is in such a range,
absorption amount under diffusion and water-retention amount are in

eferable ra s 20 As,lon the ent resin particle of the
AR ER R e Bt 18 S RFAT S bGP AR Uh oty o e el of the
mgg%@p&@pgm@é@ is contalned in the inside of each partlcle of
the absorbent resin particle, the hydrophoblc bstance (C) may be .
containdtb LTI 3 RSHERIEH B0 SFUENF o BBEGHRI(RC)

f&%ﬁ'eﬁa@iﬂ? ﬁ%‘?ﬁiﬂgﬁ@c@%@)‘%@%r&ﬁz@%@?{yﬂ{e@ﬁs}?&g IOPERICharticle of the

substance (C) in the inside of each particle thereof preferably is either a

shremtuen{ Yesiremparaicieconnection (connectlng part) (RC) formed with

the hydrgphobic suqmt)%n df’r) |§ contalnedl 3t %f eac % a8
e, or A structure suc% Hhata ma [s( §

of the absOFSERtTES partic

@@a(nﬁdﬂay cRalirlg ieor fvapred Matinena past-anah ehtifest @é@sﬁ&@ﬁrfﬁmmﬂe
the hydrophilic material (dj) or the hydrophqbic material (d2) with 28 th
ke eh P S JOREREBTEF ST ERE A RO SRR B Aot inked
}t{QﬁY ahsorlent resin particle. The following describes a structure (1) such

a connection éi@ ) formed with the substance (C) is contained in the

inside ofibabpatiaaetedabs b bhscerse sihgaptidie. irdrephabigisnbstance
(RE.elesa asapduwien sielie arpiaseaias (RHAEHA M S Bo-layer

ormedina man that at le an entlre surface of

byelrophebid é&bsit@hcef(@msdn whithctivdthribe fmsshhkédrqggnmgesam&mch

10 It should h the .hydrophpb t )
ighheudigpo g s seie g Be ISP SRRAIEE s

SHUGlgEd oh (é%%a(&bﬁé‘@inﬁﬁ@ c\ﬂ&ﬂtﬁébﬁ@ﬁsiﬁﬂ)f@mﬁﬁfﬁmwﬁéﬁﬁmh

Therefore, the structure such that the connection (RC) is contained in
the inside of each particle of the absorbent resin particle refers to the
structure such that the foregoing sandwich structure {{A)—(C)—(A)} is present
in the inside of each particle of the absorbent resin particle.

It should be noted that preferably the hydrophobic substance (C) is
present also on a part of a surface of each particle of the absorbent resin
particle. More preferably, the hydrophobic substance (C) is present on a
surface of each particle of the absorbent resin particle, and the substance (C}
on the particle surface and the substance (C) in the inside the particle are
linked continuously.

- The shape of the connection (RC) is not limited partlcularly and it

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

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

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

more preferably, it is in a layer form. Regarding the size (dimension of
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structure of (A)-(C)-(A). In other words such a two-layer structure is not
included in examples of the connection (RC) on the present invention. 15
Therefore, the structure such that the casgection (RC) is contained in the
inside of each particle of the absorbent resin particle refers to the
structure such that the foregoing sandwich structure {(A)-(C)-(A)) is
present in the inside of each particle of the absorbent resin particle. It

should be naoted that pref rabrltéthe hydro ,hotzc $s.§b.stance (C)is 20
kregest RIS GR-LPak BT St SOrREEHPANRI oftREeiBEPbL MBS 2

RatiIR: More ARl 1 RN QRIRPIG,3 U RSIRRGH SFk MERRAB00 pum,

surface of each patrticle of the absorbent resin particle, and the substance

teytomihelpaticlershifad@martiie SG0spmce @) moticrsdiera iy pattipl to 600
are i continuously, 25 The shape-of the connedction (RC) is not

oo e B A pale SRR 1R QA S BAIOld lonkage
fersintatieb Whn fors @ taphieridat formndhe tibdlateddrm, or in a

combinagion_of the same, with a view tp improving the legkage resjstance. . .
e HReEP 4435 201 A B B B BAR SH B RGR e phoble
@&%\é@éﬁﬁ@ﬂ@%@&%&ﬁﬁﬁ% S HIRes 30 BR e Rreietabiynlt IS Md/BY¥ehtom and/or

form. Regarding the size (dimension of 29 longest portion, unit: pm) of the
thatueiomiRD): Rulreterdsy G dnatsn 2 ashelbptliRansoslisacsRLe phe @hape and
000 r 0 00 jCrl apl . .
O A2 AL SN g
strapgdinbne fars finsustvasrandéyasfilitber sty ved. leakhgesd of sistaledron

f bsorbent articl tained. In the, ,
RGO SHR B I LRy GBS Lot 1L, EApfRAgered by
FRysrocagbon aresimhawedaflugiingsatomiaad/ehdhe,Avgiopebitabstance (C)

substance (C) having a polysiloxarsg structure, the shape and size of the

: WWH%&&%IB AP IEEOMP, the shape

mARRIng ehivarine atem,andier-sHaon aleR, £1c- WILBH3S, 01 a0 SI5EH9Me of the
probe microanalyzer (EPMA) (for example, "JXA-862 1MX" manufactured

present invention with use of 2 microtome, washing the face of section with 2

nonpolar solvent such as hexane and/or dimethyl ether, etc., and thereafter
ohserving the face with use of a scanning electron microscope (SEM).

In the case where the absorbent resin particle has a structure
containing a connection (RC), the absorbent resin particle can be produced by
a method (1) in which the connection (RC) is formed and subsequently the
hydrophobic substance is mixed with the crosshiniied polymer (A), or
alternatively, by a method (2) in which the connection (RC) is formed while

‘the crosslinked polymer (A) is being produced, or the like.

In the method (1), the connection (RC) can be formed by processing

~ the hydrophobic substance (C) into a pulverized film form, a bead form, a rod

form, or a fibrous form. The hydrophobic substance in the pulverized film

form preferably has a weight-average particle diameter of 20 pm to 1000 pm,
more preferably 50 um to 500 pm, and particularly preferably 100 pm to 400
pm. The bead form preferably has a weight-average particle diameter of 0.5

pm to 100 pm, more preferably 2 um to 300 pm, and particularly preferably &
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JELL Ltd.). Alternatively, in the case where the hydrophobic-substance (C) -
-is the hydrophobic substance (Cl) containing a hydrocarbon group, the
shape and size thereof can be measur%,(il) by cutting a absorbent resin
particle of the 15 present invention with use of a microtome, washing the
face of section with a nonpolar solvent such as hexane and/or dimethyl
ether, etc., and thereafter observing the face with use of a scanning
electron microscope (SEM). In the case where the absorbent resin particle

heste d@lcre cbhaaniddersorreicteh RS thd enatisd Al euimn tsatiifle pm,

can be preduced 20 0 in.which the co ion is
o?rlﬁeeg%ne %%%éé%u%zrﬁlgotﬁg yg?g}p)ﬁggléécg%ﬁfr%e |s%r%>?§d£ \5\/‘% é’o 400 pm,
srabslidiaetepetynidr. $4) motodde wativetyrdpsefoethdyl (2)in wHich e and

connection (RC) js formed while the crosslipked polymer (A) is hein

B ar RRRECH Deéhos E}‘,'thg%&%&%ﬁ &3}35#@@%@ has a
f_@ﬂ@ﬁ:&j &y 99&%8'1@}@5;1!&?, m&&@%@%aﬁ%ﬁm&%@ STy grByLyga?zed
filmform, a bead form, a rod form, or a fibrous form. The hydrophobic

pabteestn mrefponkdn ol fordPpreresamndmsiawelghtoanieigeably 0.5
ticle.diameter re pref

B e B R PR SRS petBioly 2
has @ \i6ight-avéVade fartitie efemete o0& 3kpaet) 4 0phemoreroved

referably-2.pm to 300 pm,.and.particularly preferably 5 m o 100 pm.

o AR B R AL SN BT R R B0 SR g

preferably:BOxTeto B Anteparis (R Preferaal w0 1 1e486pbic
and a diam%[;er of 0.5 pm to 50.pm, more preferably 1 pm to 30 pm, and

SHRRIBFY Prélcamin e o RsiERraTRemiBIoUP R ety e aaterials
gt Qf 0am, 19,1083 BEw. NArE QY ?Qﬁé%%&?é@@%@ﬂged"ﬁlm-&rm

particularly preferably 100 pm to 400 pm, and a diameter of preferably 0.5

- prters@pfweight prekaabiparpriasize: 3a; wndpdA00 axy pretbrably material

e B R B I e, B SR and
Ex@nples of afactnestiby (ROVARDEY With, thedhydmpdhohiaterial chtained by
pulverizing a polystyrene film (for example, “OPS” manufactured bj Asahi
Kasei Cd., Ltd.). Examples of a connection (RC3) formed with the
hydjrophobic substance (C3) containing polysiloxane include a silicone bead
material {for example, “TOSPEARL 240" manufactured by GE Toshiba
Silicones (indeterminate-form silicone resin fine powder, weight-average

particle diameter: 4 pm), “TOSPEARL 3120” (spherical-form silicone resin
fine powder, weight-average particle diameter: 12 ym), “TOSPEARL 1457

(spherical-form silicone resin fine powder, weight-average particle diameter:

4.5 um)}. Examples of a connection (RC2) formed with the hydrophobic
substance (C2) containing a hydrocarbon group having a fluorine atom
include 2 material obtained by pulverizing a fluorine film {for example,
FLUON PTFE” (polytetrafluoroethylene film), “FLUON PFA” (film of 2
copolymer of tetrafluoroethylene and perfluoroethylene) or “FLUON AFLAS”
(film of a copolymer of tetraflucroethylene and propylene) manufactured by

Asahi Glass Co., Litd., ete.} (weight-average particle diameter: 20 um to 1000
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substance (CI) containing a hydrocarbon group include: bead-form
materials such as polystyrene beads and polyethylene beads; and
pulverized-film-form -materials (weight,average-patrticle size: 20-{am-to
1000 pm) such as a material obtained by pulverizing a polyethylene film
(for example, "SE625m' and 15 "UB-1" manufactured by TAMAPOLY Co.,
Ltd.), and a material obtained by pulverizing a polystyrene film (for
example, "OPS" manufactured by Asahi Kasei Co., Ltd.). Examples of a
nection (RC3) formed with the hydrophobic substance (C3) containing

polysil e include a silicone.be aterial {for example, ,\TOSPEARL
LR R ST et
astichy exresisling fhwdepwéighbayveragey navdiclbriameteriBadnhaterials, and

"TOS 5&(_/\ L 3120"_(spherjcal-form sil'corl) resin fine powder,
av%l{‘ﬁﬁ- Hattidtedi - BEImE P FOSPEARL 145"

(spherigaifane:siione msindineRawden: WRidhbarerade(BIHGIe the
diameter: 4.5§§m)}. Examples of a connection (RC2) formed with the

chyasubIER LS thpohliselted pasticiily onjons adthaghydsaivibica
I tany -l ' ' 12 flyarine. fim {for
o R B B o RO RO P LA, W other
Wity fthecopeblindreds telatiesrdet myldnd arldydedhiomoetbylesaee (C) form a
"F O%A é_ﬁéﬂgilm of a copolymer of tetrafluoroethylene and
SBR)I%JW 5) tured by 30 Asahi Glass Co., Ltd., etc.}
(weightiaveiags, it derdiameiar(ROPmde 006,33 1kaWitha view 1o

improving the leakage resistance, of an absorbent article, a crushed film is

drefsiarre srABFEkehBEUERRIs b e HiishashuAro e aicthaicnasrieked
g(igyﬁe&u sPreferRbie 2 bR Meiied R oPbiaa thecroadlinksd %gbﬂ"&%fbiy is

and the connection (RC) is not limited particularly as long as t

- thirirdphivhie bybsrane{thispresbntindpelnside thlhe Hrotslinkebe noted - -

T
homogeneously 1n a kneading-like manner.

When the crosslinked polymer (A) is obtained by the agueous solﬁtion
polymerization method, the timing of mixing and kneading the connection
(RC) with the crosshinked polymer (A) is not limited particularly, and the
foregoing timing may be either during the polymerization process,
immediately after the polymerization process, during the process of crushing
(mihcing) a hydrogel, during the process of drying the hydrogel, or the like.
Among these, with a view to improving the 1eakage resistance and the like of
an absorbent article, the timing preferably is immediately after the |
polymerization process or during the process of crushing {mincing} a hydrogel,
and more preferably during the process of crushing (mincing) a hydrogel.

When the crosslinked polymer (A) is obtained by the reverse-phase
suspension polymerizétion meﬁhod or the emuilsion polymerization method,
the timing of mixing the connection (RC) with the crosslinked polymer (A) is

not limited particularly, and the foregoing timing may be either during a

polymerization process {whereby the connection (RC) is formed while the
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10 However, the connection (RC) preferably is mixed, not with a
dried-form crosslinked polymer (A), but with a hydrogel of the crosslinked
polymer (A) or a polymerization solutio gf the same, and more preferably
is mixed with:a hydrogel of the cr-osslinkedpolymer (A). It should be
noted that in the mixing operation the materials preferably are mixed 15
homogeneously in a kneading-like manner. When the crosslinked polymer
(P-)) is obtained by the aqueous solution_polymerization method, the

ciwsal ok edizioly mer khdas e ugele m@n@mr@@m@ﬁ m%&zrréégnnked
lymer.(A).is not I|m|ted artlcu r f i
e A A A 00 O s o
thmﬁ&tgmhprmuﬂbﬁngd:iﬁxmeémnfaymn@m@mneiggl)(awt%}

hydro uring the, pr s,of drying the hydrogel, or the like. A
A 10T Ak A R i e
&Q%ﬁig%fn%&%g%y mipeRIsiR@biisinnadiaeiy aliediieng the process of

polymerization process or during the process of crushlng (mincing) a

dyciregshe i dreErlory pherdiisply dumegandsrscaeih facmgwﬁ@ Improving the
% ncwgg}easi gﬁ%%eéngvﬁeéh{ﬂg %E%S& lgﬂﬁe@(}g ehAd '?@{ﬂlﬂﬁ%@{'efemﬁy

erse p ase suspension polymerization met od or’'the emulsion

ergaha@mpﬂmﬂzamm pingesminingedia tapret tonkR oY lwitiettmtion

i Bt (3 oL Pl A PRI o

?9&'5%“%@ tR&his {aemadambigdheddootagshpkerpibmer éét)dsgmﬁtgsolvent

ormed}, immediately after the polymerization process, during the

aeeydeatRn| PrsIRSE3 i AG 4 RrekRIRpdva g e Do lerization
g}%@%&e fecamesaRpredmatal L A%k -inmedigialyalter the

ation process, during the process of removing by 5 distillation an

~-organic @lﬁkamsedmbﬁmt&menmlmmaﬁ@w@h@gmmﬁm@zﬂs@ of

%/éjéfg%lhog like, Amon vylth&é/llec\/v toblmgro&m& '\LS%QEH a
nce an hgﬁlke octoan a ent article, eflmlng prefera Iy is”
ﬁubh&{bhcg@lym@ﬁnmﬂﬁarmﬁcasmmmgdmmimwmﬁnempa&memdum or a roll
crusher as a mixing machine. In the case where the mixing is carried cut in
a polymerization solution, a device with a relatively high stirring power such
as a homomizxer or 2 biomixer can be used. Alternatively, in the case where
the mixing is carried out during the process of drying a hydrogel, a kneading
machine such as a SV mixer may be used.

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

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

dissolved and/or emulsified in water and/or a volatile solvent thowever, no
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process, during the dehydration process, immediately after the
dehydration 10 process, or during the process for removing by distillation
an organic solvent used for polymerlzaggn and further preferably, during
the polymerization process, or immediately after the polymerization
process. In -the case where the-mixing is carried out during the process of
drying the hydrogel, a conventional mixer can be used, such as bexmill, a
15 rubber chopper, pharmamill, a mincing machine, an impact crusher, or

amilstheshenmed milihg rdshilrestivieret qasefavhble trrednisjrfgam the

G T s

M@ﬁil‘éeﬂﬂgetbﬁ FASEPWher g, %Ea[nmml%fﬁémwﬁlﬁ@a #es.5 Pa, and
process of drying a hydrogel, a kneadln# 20 machine such as a SV mixer

ulgsby preieeakizf (Eﬁlﬁ%ﬁmﬁ: the connection (RC) is formed
Wh'le th%ﬁﬁ%ﬁi@@ﬁﬂﬂ@mﬁﬁ) dsiveing: formad PR ke eit(Re) & carbon

formed by polymerization of the crosslinked polymer (A) in the presence
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RSl Soomol SeppR SR e L Ceaens e
ReaiBng 218 a velatile solvent are used, the amount of water used preferably is
50 wt% to 98 wt%, more preferably 60 wt% to 35 wt%, and particularly
preferably 70 wt% to 90 wt% based on the weight of water and ﬁhe volatile
sclvent.

The following describes a structure (2) such that a material (D)
obtained by coating or impregnating a part or an entirety of a sui*face of the
hydrophilic material (d1) or the hydrophobic material (d2) with the
hydrophobic substance (C) is contained in the inside of each particle of the
absorbent resin particle.

As the material l(D), a hydrophilic material (d1) or 2 hydrophobic
material (d2) coated or impregnated with the hydrophobic substance (C), or
the like, can be used. |

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

Examples of the hydrophilic organic polymer (d11) include a polymer
electrolyte {crosslinked polymer (&), etc.}, a cellulose (pulp, cotton, sawdust,
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4 carbon atoms (dimethylether, diethylether, tetrahydrofuran, etc.),
ketones having 3 to 4 carbon atoms (acetone, methylethylketone, etc.),
and esters 10 having 3 to 5 carbon atoms (ethyl formate, ethyl acetate,
isopropyl acetate, diethyl carbonate, et )4 In the case where water and/or
a volatile solvent are used, the amount of the same used preferably is 1
wt% to 900 wt%, more _ preferably 5 wt%a to 700 wt%; -and particularly
preferably 10 wt%to-400 wt% based on the weight of the hydrophobic

sithatener (CivdolihaieaskbsicsmdbweateriancbHwRlgdile solvent are used,
the amount of water used greferablils 50 wt% to 98 wt%, more

preferabl} SeraRbes s g e furdsrRiBiniaaap rcrehasRPTre (diZtdgdude glass,

%%Qaﬁdﬁﬁ glgm:yof water and the volatile solvent. The following
describes a structure (2) such that a material (1)) 20 obtained by coating

or |mpregEmlmyé@afttbﬁéryémrétybf:mﬁmldﬂﬁ)emifdhdmlﬁophobm

materlal or the ph ate ial (d2) with t hob

e s B RSP e PR

resin parwmm&mmml d@ambwgnﬂaﬁ (aterial dphtdicdic resin having a
hydrophobic 25 material (d2) coated or impregnated with the gydrophoblc

SHESRRN AV EES S tRie Rt TSI bR g BBART M S BPthEenlRROPRfl can be used.
n}ﬁ&gﬁ%@w%&d@dﬁy@sﬁm@e QRIS PobIRSES (HDRARd ydrap %mabze for

morgamc substances (d12 Examples of the hydrophilic organic polymer

(Enyrmictadda pulpeRsion m&&éwglma@myiﬁeﬂw}eewjesans
st | ibril
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inelsiche (laskusticargetesiiica, and cIay Examples of the hydrophobic

PydropholEAINFEnL QbREINBRCEi2) SRE ULy aF B ERBsnic

- PelymeiCd bl ersy biRYeIasI B i@ Whe-8ne—butadiene copolymer.

Examples of the polyethylene resin include high-density polyethylene
and low-density polyethylene.

Examples of the polypropylene resin include polypropylene and
etylene-propylene copolymer.

Examples of the acrylic resin include methyl (meth}acrylates, ethy!
(meth)acry};ates, and polymers of (meth)acryl ester of long-chain alkyl alcchol
having 8 to 22 carbon atoms.

Examples of the polyester resin include polyethylene terephtha}afe

 and polybutadiene terephthalate.

Examples of the polyamide resin include nylon.

| Examples of the epoxy resin include materials obtained by curing the
conventional epoxy resins. |

Examples of the urethane resin include materials obtained by curing
conventional isocyanates and polyols.

Examples of the hydrephobic inorganic substance (d22) include
carbon fiber, kaolin, talc, mica, bentonite, sericite, asbestos, and Shirasu

(volcanic ash).
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weight average molecular weight in a range of 1000 to 1000000 can be
used. Examples of the same include the hydrophobic substance (Cl)
applicable for forming the connection (RC), polystyrene resins,
polyethylene resins, 10 polypropylene réélns, acrylic resins, polyester
resins, polyamide resins, epoxy resins, and urethane resins. Examples of
the polystyrene resin include polystyrene, styrene-ethylene copoymer,
and styrene-butadiene copolymer. Examples of the polyethylene resin

include Aiglonignhitgqalyethy@repHitiandatevisder(gily podyptbfiened. Among
xamples of the polypropylene resin inclu lypropylene an :

el B R L DR A

dmetyasidatesiRide(Maiparriesianddobinstsnb@etiacviesiehly.

of long-chain alkyl alcohol 20 having 8 to 22 carbon atoms. Examples of

the polyBeganEalg thaudepelg phikisaatseriad (b sod dee

. in lon..
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soapeitiondl @bokypedjnss fharipibslod the athankapsjminsiigeape, a fibrous

aterials gbtai by curing conyentional.isocyanates and polyols
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5 Amaong these, the hydrophilic materials (di) are

| i h).
M?ﬁ?‘%@i@%%@@%ﬁé}ﬁmﬁc organic polymers (dii) are
preferreghfuriien anghiamong.these, eplulase, and, e, %ﬁ'?ﬁmﬂs%%)

preferred particularly. Regarding the shape of"the hydrophilic materia
priferebbvhlyavephobicimaterial §¢2) prodishagéammdecdlyond ol 800 um, more

.;'%%?é%é%‘f?%t%m to 500 wm, particularly preferably 10 um to 250 um, further

- wparticularly preferably 15 pm to-350-pm, and most preferably 20 pm to 100
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pm. In such a range, a further improved leakage resistance of an absorbent
article is obtained. |

It should be noted that the volume-average particle diameter is
measured by the light scattering method {solvent: methanol) according to JIS
Z8825-1:2001.

In the case where the material (D) is the material obtained by coating
or impregnating the hydrophobic material (d2) with the hydrophobic
substance (C), among the eﬁamples of the hydrophobic substance (Cl)
containing a hydrocarbon group, the following is used as the hydrophobic
material (C) used for coating or impregnation, with a view to improving the

leakage resistance and the like of an absorbent article! preferably a polyolefin

5 - resin, a wax, or a long-chain fatty acid ester; more preferably a wax or a

long-chain fatty acid ester; particularly preferably a wax; and most preferably
paraffin wax. Likewise, among examples of the hydrophobic substance (C2)
containing a hydrocarbon group having a fluorine atom, the following is used
as the hydrophobic material (C): preferably a perfluoroalkane or a
perfluoroalkyl ether; more preferably perfluorcalkyl ether; particularly
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shape (crushed shape), a spherical shape, a film shape, a rod shape, a
fibrous shape, and the like, among which the indeterminate shape
(crushed shape) and the film shape ar%greferred, among which the
indeterminate shape (crushed shape) is preferred further. 10 The
hydrophilic material (dl) and the hydrophobic material (d2) preferably
have a volume-average particle diameter of 1 gm to 1000 gm, more

preferably 5 gm to 500 gm, particularly preferably 10 gm to 250 gm,
papfeanbly deoppinoerappibedheto @%@ﬂﬁ?’é’ﬁﬁﬂﬁ&‘i’b@&%bly 20
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e Rurbelenise . .amane L xample otihe WdiPRhARIS SYBSIR0SSing the

(C3) having a polysiloxane
leakage resistance and the like of an absorbent article! preferably a polyolefin

‘resin- derivative, a wax derivative, or an ester of a long-chain fatty acid; more
‘preferably a wax derivative, or an ester of a long-chain fatty acid; particularly
-preferably an ester of a long-chain fatty acid; most preferably pentaerythritol

~ monooleate, or sorbitol monooleate. Likewise, among the examples of the

hydrophobic substance (C2) containing a hydrocarbon group having a fluorine
atom, the following is used as the hydrophobic material (C) used for coating
or impregnation: preferably a perflucroalkyl carboxylic acid, or a
perfluoroalkyl aleoholi more preferably a metal salt of a pérﬂuoroalkyi
carboxylic acid, or a perfluoroalkyl aleohol; particularly preferably a metal
salt of a perﬂuqroalkyl carboxylic acid. Further likewise, among the
exami@}es of the hydrophobic substance {(C3) having a polysiloxane structure,
the following is used as the hydrophobic material (C) used for coating or
impregnation: preferably a polyether-modified polysiloxane, a
carboxyl-modified polysiloxane, an epoﬁy-modiﬁed polysiloxane, or an

amino-modified polysiloxane; more preferably carboxyl-modified polysiloxane,
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5 structure, the following is used as the hydrophobic material (C):
preferably polydimethyl siloxane, or alkoxy-modified polysiloxane; and
further preferably polydimethyl siloxang, Among the above-mentioned
hydrophobic substances, the hydrophalic substances (C3) having a
polysiloxane'structure are preferred. 10 In the ease where the material
(D) is a material obtained by coating or impregnating the hydrophilic
materlal (dI) Wlth the hydrophoblc substance (C), among the examples of
o1 « Aribme @, wﬁmmgmhmdlﬁmﬁmngrmb@xm

foIIowmg s ‘ st hydr for coating or .
RRTSERIES &% BGRB8 S AP grnodified
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derivative, or an ester of a long-chain fatgra(:ld more preferably a wax
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structure, the following is used as the hydrophobic material (C) used for

coating 'Bha eprégrhtibbh e rofaieiinl Apbive hesad cuiffée mshéxéﬁé%
carb od| ied loxa e modifie lysjlox an 30
cros ef%iypo o 'q@ l}eta?briy'f ferlé%ﬂigcar%@ q 3(&7{[9 %} /6 more

amlno mo ne more-pre oxyl-niodi
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poly. sﬂoxgne afticularly preferably a carboxyl-modifie po ysilpxane or
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-IBQ.W%@@%@.%&HC& of an absorbent article 1s obtained.

In the case where the absorbent resin particle has a structure
containing the material (D), the absorbent resin particle can be produced by
the method (1) of mixing and kneading the material (D) and thé crosshinked
polymer (A}, or the method (2) of causing polymerization for forming the
crosshnked polymer (A) in the presence of the material (D).

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

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

mixing operation the maternals preferably are mixed homogeneously in a
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Among the above-mentioned hydrophobic substances, the 5 hydrophobic
substances (C3) having a polysiloxane structure are preferred. The

content of the hydrophobic substance (C) in the material (D) is, based on

the weight of the material (D), preferabl§ a range of 0.001 wt% to 3

wt%, more preferably 0.005 wt% to 1 wt%, particularly preferably 0.07

wt% to 0.5 wt%, and most preferably 0.1 wt% to 0.3 wt%. In such a

range, a 10 further improved leakage resistance of an absorbent article is
ohtaidid:-1Tikemantast.of the material (D) is, based on the weight of the
crosslinked polymer (A), preferably in a ran f 0,1 wt% to 50 wt%, more
preferabiy*® HRARE 9 %‘W%ﬁr’ﬁlﬁﬁ%ﬁ@i%@ g eroksapked golymer

@d sestirsfermbhr2initds A Wilts TaSHER A gk & SARRIQME he

. 15 leakage resistance of an absorbent article is obtained. In the case
_ gomaectndBdtbent resin particle has a structure containing the material
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mixing and kneading the materia e Cross polymer
the saethotk{2}otsadsing pakime thatom fordaomiRihe 20 ssasstidked

polymer.(A).in the pre e of the. materjal V. The mixing method (1) for
g o CHBFHBGE SOl Ah G DA G APy e ROPRREERE
BUinu avlonmkas Aemalerakdahand the crosslinkedipolmaer (A)

are mixed so that the material (D) is present in the_inside of the
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preferably is mixe m crosslin olym
evithsdihipd dopelyohere{drosslinked polymer (A) or a polymerization

solution.of the same, and more.preferably is mixed with drogel of the .
crossinRl Bo FaE 85 TP Dot HRE T S W e el
Sokaparioaiide -
manner. The timing of mjxjng the material (1)) with the crasslinke
}agaﬁﬁﬂ@gn;gic subsigance {Cﬂgshe hydropho i)c): substance {(C) may be dissolved

or emulsified/dispersed in a solvent, or alternatively, heated to a temperature

i) Ay

above its melting point so as to become molten. By so deing, the
hydrophobic substance (C) can be used in a liquid state.

The coating or impregnation of the hydrophilic material (d1) or the
hydrophobic material (d2) with the hydrophobic substance (C) can be
achieved by spraying the above-described liquid over the hydrophilic material
(d1) or the hydrophobic material (42), or dipping the hydrophilic material (d1)
or the hydrophobic material (d2) in the above-described liquid. It should be
'noted that _it is possible that the coating or impregnation can be achieved by
bringing either the hydrophobic substance (C) in a solid state or in an
emulsion dispersion of the hydrophobic substance {C) into contact with the
the hydrophilic material (d1) or the hydrophobic material (d2) and
subsequently heating the same at or above the melting point of the substance
(©).

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

solvent preferably is removed by distillation. In this case, the content of the
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(A) is not limited particularly, and is identical to the timing of mixing the
connection (RC). 5 Regarding the device used for the foregoing
mixing/kneading process, the same d% jce used for mixing the
connection (RC) can be used. In the method (2) of causing polymerization
for forming the crosslinked polymer (A) in the presence of the material
(D), the polymerization may be caused in a state in which the material (D)
is 10 emulsified or dispersed in the polymerization solution for forming the

orgasssitriaqdiyfter Whevemeveplny disinllentiretyoé e sablacis dfttvet % to 0.01

T D e B P 0.
vaitastanten(és: mesfdhedigsbiwett 1o Orremttisitiadilisperdes weiobalvenhe

or alternatively, heated to a temperature above its melting paint so as to
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(di) or the hydrophobic material (d2) with the hydrophobic substance (C)
obaAIDE R0 dohibectiby SHveirnyatr abevaidasedoedtivurbbrartiidie content of
hydrophiliczmateriak- (di)or the hydrophebic mategial, (d2), or. dipping the
L R S DRIE ) i Poone Focforably
Calvo Ve tdesuridd, lispiticitisirbulskbferabliedithat % i Fosaible dhal thest preferably

coating or impregnation can be achieved by bringing ejther the
AR SOt & S LB TR Baob Ohlots R EBe eient
Bk hvdphobic:silstaraetife) Nig eavIRCI Mt the r aesbydrepilict cularly

material (di) or the hydrophobic material (d2) and subsequently heating

%%m@%ﬁ%m#@ ﬁéﬁn@ﬁ@?ﬁ?@ﬁtﬁ%ﬁ@éﬂ@?@tn the case

e OSSR IS LS o
orjhnrit Solveneafienthe thmovatdyt diSthatioviprefesablyde:tfoat%otthose in the
S of the crosstinked polymer (A).

The solvent that can be used is not limited particularly as long as it
dissolves the hydrophilic substance (C), and the above-described water and/or
volatile solvent are preferred.

Examples of a mixer applicable for spraying, dipping, or bringing into
contact include a Nauta-mixer and a turbulizer. |

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

The crushing can be carried out by the same method as that for the
crosslinked polymer (4). |

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

distillation after polymerization.
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wt%, more preferably 5 wt% to 0.05 wt%, particularly preferably 3 wt% to

0.1 wt%, and most preferably 1 wt% to 0.5 wt% based on the weight of

the material V. With the content in such,a range, a further improved

leakage 5 resistance (particularly Waterf% tention amount) of an absorbent
article is obtained. In the case where water is contained in the solvent,

the content of moisture after the distillation preferably is 0 wt% to 20 wt%,

more preferably 0 wt% to 10 wt%, particularly preferably 0 wt% to 5 wt%,

and mostrederattywh evishe 2aivinhasedamthanveightof Hodvienstetle content

o D A e e ek o
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" the method for determining the content of-the solvent are jdentical-to
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substance (C), and the above-described water and/or volatile solvent are

prafeered, Eveorplenaterfoirerapplzabiddolanayintedimsingion amount) of

%in%'@ i%to contact include a Nggta-mi er and a turbulizer. 20 In the
e %ﬁ eﬁtgesm articis is optained. . . _
case of the hydrogelfparticle of an absorbent resin particle containing

water, thie: hjidregel mhyreevesyshed amieduizddn e sz dmaxiawsntent of
diameter) of the hydroge| particle ohtained by crusping referably is 50
m&&%aﬁ%%%%ﬂatm% SRA2EM Hhet za%%ﬂéa?ér{gf Inore preferably
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is 25 achieved in the drying process. The crushing can be carried out by

the Earte Zrietifobasethanfbrehw etebdsihided posprleeayerintpoghiste. With
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the absorbent resin parti e solvént can be remove istilfation

-Gftertpnijartyization:bention ameunt) and handling property after drying -

(powder fluidity of the absorbent resin particle, etc.) are obtained.

Thé method for determining the content of an orgahic solvent and
water and the method for removing a solvent by distillation are identical to
those in the case of the crosslinked polymer (A).

The absorbent resin particle may be pulverized. In the case where
the absorbent resin particle contains a sclvent, it is preferable to pulverize
the same after removing the solvent by distillation (drving).

In thé case where 1t is pulverized, the weight-average particle
diameter of the pulverized absorbent resin particle preferably i1s 100 um to
800 pum, more preferably 200 pum to 500 pum, and particularly preferably 300
pm to 400 pm.  With the diameter in such a range, a further improved
handling property after pulverizing (powder fluidity of the absorbent resin
particle, etc.) is obtained. It should be noted that the weight-average
particle diameter can be determined in the same manner as that in the case
of the crosslinked polymer (A).

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

performance 15. Preferably, the content of fine particles having the particle
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In the case where the solvent contains an organic solvent, the content of
the organic solvent after the removal by distillation preferably is 10 wt% to
0.01 wt%, more preferably 5 wt% to 0.9% wt%, particularly preferably 3
wt% to 0.1 wt%, and most preferably 1 wt% to 0.5 wt% based on the
weight of the 5 absorbent resin particle. With the content in such a range,
a further improved absorption performance (particularly water-retention
amount) of the absorbent resin particle is obtained. In the case wheye

digmeres obARfrea iftResdR BT tHerBdRREnTBIbRBRGHE tarditiatal weight of
distillation prefesablyis 0% 18120 W%, Mre RIefRIRRY AOI0 ML 1R Oh
thﬁt&%%ﬁ%c%l%ﬁéﬁg{fg%}éﬁ#ﬁg o’tgﬂée \?V(t)‘%%ﬁntd most EJreferabISy 0 wto/(%'j1 to .
partitde idaseckter e 158ight efthesabsStvarttreskeganitie regphctte the total
content thereof in. such a tange, further improved absorption peyfor :
W&ﬁhfeﬁéﬁ%&’ﬁﬁ@?&mfﬁ%&%ﬁ% tgﬁg}ieana?n ap?ﬁ)%?grstgag?teére ryﬁ%%%med
bipewderflyidineehthe alisarhenttiesistpaticieseiivhedewalitginadeka Fhparticle
method for determining-the content of an organic solvent and water and
dipegiembd g a solvent by distillation are identical to those in

the casg of the Grassiinked ROMEIKA: Ms-pbspbaRtesnRAltHE Bae

be pulverized. In the case where the absorbent resin particle contains a

reetbery ddsipetcmtilectoqasvisiie orastinkepiEmenidvicgnrie used.

solven distillatiop (drying). Inthe case re iti lverized: t

weightfﬁgg r%%aep&a{r)g é g&cﬁ%mse _efr%]retﬁaégsbol?i{\%eﬁgét%il%ﬁggfg{g?\%?gé?ﬁ%t
phattialeeftrabiyds 1003 Pmpte 860tk sioreqiatéualely 200 deretmbidte

gm, and particularly preferably 300 m to 400 m. \\Vith.the diameter in sugh
RS RABANE SR VPO BRSO Wt o EMB RSB maerone
Hluiditofibe ahsqrhestresin fartislesals bispbtainadfé-ahiuisbbenetete

that the weight-average particle diameter can be determined in the sam

- patieles Ay guahimthbanse2sBh s RRte pEIg T AP 1ans Snfaials when - -

JBe %fgts“%ﬁg{){iggb@@f&&%%%%,s etie beteribeahsemntion 29 .perfopmance
IS.” Preferably; the content of fine particles having the particle
crosslinked polymer particles falling off from the fibrous materials.
The abserbent resin particle may be subjgcted to surface crosslinking
as required. As a crosslinking agent for carrying out the surface
crosslinking (surface crosslinking agent), the same ones as the internal

crosslinking agents (b) may be used. As the surface crosslinking agent, with

a view to improving the absorption performance and the like of the absorbent

_resin particle, a crosslinking agent (b3} having at least two functional groups

capable of reacting with a water-soluble substituent of the water-soluble vinyl
monomer {(a1) and/or a water-soluble substituent generated by hydrolysis of
the viny! monomer (a2) is used preferably. Among examples of the same,
polyglycidyls are preferred further, among which ethylene glycol diglycidyl
ether, and glycerin diglycidyl ether are preferred particularly. Ethylene
glycol diglycidyl ether is preferred most.

| In the case where the surface crosslinking is performed, the content of
the surface crosslinking agent preferably is 0.001 wt% to 7 wt%, more
preferably 0.002 wt% to.5 wt%, and particularly preferably 0.003 wt% to 4
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41 diameter of 106 pam or less is 3 wt% or less with respect to the total
weight of the particles, and more preferably, the content of fine particles
having the, particle diameter of 150 m or less is 3 wt% or less with

respect to the total weight of the particl‘%%. The content of the fine

particles can be determined 5 by using a plot generated when the
above-mentioned weight-average particle diameter is determined. For the
pulverization and the particle size adjustment, the same methods as :
hosdistennsaadhemmaslioRedpoinien{dgeneRe(uskendbe Ripehe

of particles of the absorbent resin particle is not 10 particularly ILrewi

d.
BRI STOF R MRS @ 750h ) aAAdRE AR R B RO WSS, ,aéiea%iif
ARARSA-Pearh ARS AHR HEaBTaihshapRe. APOATIICEBSNAPESHEBRL of the

indeterminate crushed shape is preferable because the particlesin such a
shrfecaniisbadig agenyxeionatibrous mitereierwoniesdd oy wt%, and

dispoesable dia nd e is little sjbility of the 15 linked
pefsaaila  BRcLeIn, FNCIB R IS PREBILY RUlRd B UOPINGE: (2), G,
pafiGkEmay Hesstibje e Yovsir tins oodsblinkingcas téqhicadiAsc@ crosslinking

crosslinking agent for carrying out the surface. crosslinkin osurf e .
BRQHRRFIT AR OE Q%ma%rf@gmﬁ%faﬁﬁ% |&%%§Wﬁén&1§§m%§laﬂy
praYRanses ofs ResurtaneIckessipking faenhal20ia WM G range, a
Improving the absorption performance and the like of the absorbent resin

Partiers, Eapssnf IGhecagBien Bey e et ek twdadctionsl iotass

e LR e s e e B
bydtelysiseé shefaicylinbirgregdal)iensbe pleferabhft resiongainiples

O R S R AT SR A

= patiudadubihgetie calieqidiglyCidyrethardspreferred most. In the case

where the surface crosslinking is _erformfzd, the content of the surface
crosslinkiitf SGEE PPEYeFaBIY BT OOE Rivhv BraRsttHRYention preferably

further contains a diffusing-penetrating agent (E) as a constituent component.
By containing a diffusing-penetrating agent (E), a further improved
absorption performance {absorption amount and a‘bsorption rate) can be
obtained.

The diffusing-penetrating agent (E) is an additive for improving the
diffusing and penetrating property of a iguid in the inside of each particle of
the absorbent resin particle, and as the diffusing-penetrating agent (E), a |
conventionally known surface active agent or the like can be used (for
examp'ie, surface active agents-desczibed in “Survoser Kobunshf no Saishin
Gijutsu (Latest Technology of Water-Soluble Polymer) published by CMC,
May 2000 and “Kaimen Kasseizal no Oyo Gijutsu (Applications Technology of
Surface Active Agents/’ published by CMC, December 20@2). In the case
where the crosslinked poiymer (A) is obtained by the agueous sclution
polymerization, among the surface active agents, the following can be used:
anionic surface active agents: non-lomc surface active agents; cationic surface

active agents; and amphoteric surface active agents. Such a surface active
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30 preferably 0.002 wt% to 5 wt%, and particularly preferably 0.003 wt%
to 4 42 wt% based on a total amount of the vinyl monomers (al) and/or
(a2), the internal crosslinking agent (b),gud the other vinyl monomer (a3)
used if necessary. In other words, in this‘tase, the upper limit of the
content of the surface crosslinking agent preferably is 7 wt%, more
preferably 5 wt%, and 5 particularly preferably 4 wt% based on the total
weight of (al) and/or (a2), (b), and (a3). Likewise, the lower limit of the

- cagrBhtof heesustat eingigshinking agertrpriferdbhyf Ehe. 68tet¥ayrissaised in

pref rabgFO.OOZ wt%, and particularly preferably 0.003 wt%. With the
c%%’eetﬂfl & same in such a range, a further improved absorption

performaRge isglbiadiet e Ehgcidaca R crasiakinads ackieyed by, for
example, spraying an agueous solution containing a surface linking agent

over the §bREFISERPRETHG AR RAANA prebh 200 carbap sorsaRmardigalt thereof
igleny 1%39&1%@@%?&@%&588&%&%&Q%aémm%ﬁ@msr acetate,

MRHEIEW
(100C to 200C). The ‘absorbent resin particle of the present invention
pliafedibin 18 vethetbyteam Speldifiusimp i encleging Agenb | B agh sulfosuccinate,
co séituent component. By containing a diffusing-penetrating agent (E), a
furt‘fi_’r improved absorption performance (absorption amount and
absorptiogtksiejetanheudhisinest hetiffusingoenel B0 RgBBhH(E)ds

[ proving the, 20 diffusing and penetrating property of a

ditive for i '
ﬁ&ﬁ@ﬁf@ﬁ% Sfaief H%H@%#Yﬂﬁ%f%ﬁi%ﬁwgﬁééfﬁlﬁﬁ%ﬁ%ﬁ%ﬁ@%%%‘ 1to
U FA5in R Re R AT SRRMS AR A RN SRR 6 Miree 1

agent or the like can be used (for example, surface active agents

desBlibearil sufpsecrrlspanetivie Saisdnreinstionatesr Fechriolbhyoconut
of YialetSaluble Catymen published By, MG, 25 May 3000 and “Kaimen
i YO ()pp 016Gy of

Kasseizai no ljutsu icaions Technology

SurfaceAetiveidgerti)ybphichdl hyifoMe Detembin002 i tt@icasthon atoms. -
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e sl somer 8012 i by e SOUEEE S, 1t
used:  alkyl {ether) phosphate ester salt having 12 to 300 carbon atoms
[so&ium lauryl phosphate, sodium polyoxyethylene (polymerization degree: 1
to 100) lauryl ether phosphate, etc.);
fatty acid salt having 12 to 24 carbon atoms [sodium laurate,
triethanolamine laurate, etc.);
acylated amino acid salt [sodium coconut oil fatty acid methyl taurine,
sodium coconut oil fatty acid sarcosine, triethanclamine coconut oil fatty acid
sarcosine, triethanolamine N-coconut oil fatty acid acyl-L glutamate, sodium
N-coconut ol fatty acid acyl-L glutamate, sodium lauroylmethyl--alanine,
ete.]; and
others [disodium polyoxyethylene (polymerization degree: 1 to 5)
lauroyl ethanol amide sulfosuccinate, ete.], and the like.
Furthermore, examples of the nonionic surface active agent include:
aliphatic alcohol (the number of carbon atoms: 12 to 24) alkviene
oxide (the number of carbon atoms® 2 to 5) adduct (polymerization degree: 1 to

5) [lauryl alcohol ethylene oxide adduct (polymerization degree: 3), oleyl
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anionic surface active agents; non-ionic surface active agents; cationic
surface 30 active agents; and amphoteric surface active agents. Such a
surface active 43 agent may be used singly, or two or more kinds of the
same may be used in combination. Exéﬁmles of the anionic surface

active agent include: ether carboxylic acid having 12 to 300 carbon atoms
and salt thereof 5 [sodium polyoxyethylene (polymerization degree: 1 to

5) lauryl ether acetate, disodium polyoxyethylene (polymerization

aleghed dthyoraury drfdsuetiGatbyneteil alion @theeesalfuciechaier sdbchol

having 12 tg 300 carbon atoms [sodium Jauryl sulfate, sodium
AR e R A A GBS SRR et sultte.
triethanlaRiing ROKAXYRIHENAROMMETZAINLAaY:8S: 2 I3 B) {MIherization

sulfate, polyoxyethylene (polymerization degree: 1 to 5) coconut’ oil fatty

desaRohdethhRiEhmiGetEhaam Chrae kel ofigaeramiepeato 24) ester

ey T S
ghyosp Katdyestei meittnadimyd? 8 dd8«arbon atodis [sodium lauryl

hosph ' | hyl | izati : 00
iy G SRISER SR T P SaieRaa g L Sl bt the
Inodiver EaBorrigihasokpaing asmte [Eifck il andaledalping acid salt

[sodium coconut oil fatty acid methyl taurine, sodium coconut oil fatty acid

ethelseg YRet HBRBRIRREA B OISRy BE R eBeme/dl) ester, sorbitan

%ﬁiﬁ%@@&ﬁ%i@%@! Tahacid M’é’."fﬁﬁ‘%@?ﬁ%@? ter, sorbitan

-coconut oil fatty acid acyl-L glutamate, so i-(3-alanine,

y
- ehelf arid 250l [eitediamipbiyoryetiylbo (olmétiz averdetrde: 1
to 5) laurgyl ethanol.amidg sulfosuccinate, etc.], and the like. . .
Furherfo AR B E.2 AR St ARlE 16 2. ipalymerization

degree: 1 to 5) polyvalent {thenumber of valences: 2 to 10) alcohol higher -
fatty acid (the number of carbon atoms: 8 to 24) ester {polyoxyethylene
{polymerization degree: 2) sorbitan lauric acid (mono/di) ester,
polyoxyethylene (polymerization degree: 2) sorbitan palmitic acid (mono/di)
ester, polyoxyethylene (polymerization degree: 8) sorbitan stearic acid
{mono/di) ester, polyoxyethylene (polymerization degree: 3) sorbitan oleic acid
{(mono/di) ester, polyoxyethylene {polymerization degree: 2) lauric acid
(mono/di) ester, polyoxyethylene {polymerization degree: 3) stearic acid -
{mono/di) ester, polyoxyethylene (polymerization degree: 3) oleic acid
{mono/di) ester, dioleic acid methyl glucoside, otel;

fatty acid alkanol amide [1:1 type coconut oil fatty acid diethanol
amide, 1:1 type lauric acid diethanol amide, ste.};

polyoxy alkylene (the number of carbon atoms: 2 to 8, polymerization
degree: 1 to 5) alkyl (the number of carbon atoms: 1 to 22) phenyl ether
(polyoxyethylene (polymerization degree: 2) nonyl phenyl ether ete.), polyoxy
alkylene (the number of carbon atoms: 2 to 8, polymerization degree: 1 to 5)
alkyl (the number of carbon atoms’ 8 to 24) amino ether, alkyl (the number of

carbon atoms: 8 to 24) dialkyl (the number of carbon atoms: 1 to 6) amine
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aliphatic alcohol (the number of carbon atoms: 12 to 24) alkylene oxide
(the number of carbon atoms: 2 to 5) adduct (polymerization degree: 1 to
30 5) [lauryl alcohol ethylene oxide adduct (polymerization degree: 3),
oleyl 44 alcohol ethylene oxide adduct ﬁ?olymerization degree: 3),
cachalot alcohol ethylene oxide adduct (polymerization degree: 3), etc.];
polyoxy alkylene (the number of carbon atoms: 2 to 8, polymerization

_degree: 1 to 5) higher fatty acid (the number of carbon atoms: 12 to 24)

eside BipotlaibyletieytdynnhépotidecrralipnmdgracliRe monostearate,
polyethylene g |- (polyrmeyization degree: 3) disjearate, gtc.]; pglyvalent
(e o b aREN YA R DS BH DT AP act RGO L) BeBBn
atomesetdd) ester, [hqerne magasieaatepBHYIaneahl:

monostearate, sorbitan lauric acid émono/di) ester, sorbitan 10 palmitic_

acid (moRerdhasseeres sumpkte afithe rplansre/enréaterastnsitagenlciaclude:
acid (mo ' itan: i 2 gﬁtﬁ o .
polyoxya%%gr?e%% r%gfrﬁ%g{r}lc%?gar %En%%%oéé% , pé@/%nﬁ%%zoaxﬁgﬁn chloride,
dehmeyl ittt thbelammunitheechds-ise doftemlep dsn2 thyl@rateohnlm
higher .fatty.acid (the humber. of carbon atoms; 8 to. 24) ester
BB e ST PR TLeroBs b ra oA et
(enreid)) asten Mo Rtiyiene (polymerization degree: 2) sorbitan

palmitic acid (mono/di) ester, polyoxghylene (polymerization degree: 3)

sorbitan 3B HeHE/aIELest IR iRy BRI aRe fsdigratatiBauryl amine
d8areeR SADIAR95I6 ACTL Lmenaidin estef «Ralyaxyethylene

(polymerization degree: 2) lauric acid 20 (mono/di) ester, polyoxyethylene
(polymerizatidrextogree e 33 stokiiccd dide @uonbhtiy dstevrfatengtotey kgt
%%rgerization degree: 3) oleic acid (mono/di) ester, dioleic acid methyl

gﬁjcosﬁ'e, etc.]; fatty acid alkanol amide [1:1 type coconut oil fatty acid

- diethancbaaaiigte 1k bpelanteiei acidrdieib anchamigenetiedc2bmolybiytty acid .. smme

S (e ity o b e £ PO Y ST e
acid betaine, 2-alkyl N-carboxy methyl-N-hydroxyethyl imidazolinium
betaine, lauryl hydroxysulfo betaine, lauroyl amideethyl hydroxyethyl
carboxymethyl betaine hydroxypropy! sodium phosphorate, ete.ls

amino acid type amphoteric surface active agent [sodium p-lauryl
aminopropionate, etc.] and the like.

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

{mono/di) ester, sorbitan coconut oil (mono/di) ester, and sorbitan lauric acid
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(polyoxyethylene (polymerization degree: 2) nonyl phenyl ether etc.),
polyoxy alkylene (the number of carbon atoms: 2 to 8, polymerization
degree: 1 to 5) alkyl (the number of caél%on atoms: 8 to 24) amino ether,
alkyl (the number of 30 carbon atoms: 8 to 24) dialkyl (the number of
carbon atoms: 1 to 6) amine 45 oxide [lauryl dimethylamine oxide, etc.],
and the like. It should be noted that in the above, "...(mono/di) ester"
means "...monoester" or "...diester". The same applies hereinafter.

(mutivéd osser am plefored patdadatifacd meneg thras srlidm 5
rtepnary ammonium salt [stearyl trimethWammonivm chloride

A AR Tt e AT MAT A SLeAen Rela

Edferieacitbianolin fatty acid amino propylethyl dimethylammonium, etc.];

and amjne salt [djethyl aminoethyl stearate amide lactate, dilauyyl amine _
70 hychBCHRSTHIE, IO RO R a5 TP 105 FURRLRRGHDO D mer (4)
xnRlesof the,amphalgtie SUHRGR RAlve: ad el IDEiderbetaierivie
amphoteric surface active-agent [coconut oil fatty acid amidepropyl
gispsthgiaminbaoetizatiabetapadanrpennblayramsmeceie 15 acid

aine, 2-alkyl Nz o) VIN- X mi lini tai
R o B L PO e IR urface
sehexyeathighelaifei hycisypremg sgdithysleasphohate petd fiifamitm -
acid type amphoteric surface active agent [sodium [3-lauryl . .
ST A0 He A e MR8 50 RO e TBgation. This i
cibainorpensikadiaeadeis (Ehdheapiahie suHacaatlieatRissng: as the
the non-ionic surface active agents are preferred with a view to improving |
%ﬁt@%@@ﬁ@%ﬁwﬂﬁﬁWﬁ%@érﬂé@%ﬁ&m@@%&tmﬁm

g{%{e et&:%‘é%fsé:' i estetsainaliy (eralohRbeny) sulienicagid salty this

er) phosphoric ester salt, fatty acid salt, and 25 polyvalent

- -ghsehehfattjontidsestercarachreterasthfurtecadinphysimiese activeragent

different from the surface active agent used in the emulsiﬁcation
polymerization or the reversed-phase suspension polymerization is used
preferably, and more preferably, an anionic surface active agent different
from ﬁhe same. As the anionic surface active agent different from the same,
any one of those mentioned regarding the agueous solution polymerization 1s
used preferably. | |

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

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

leakage resistance of an absorbent article can be obtained.
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sodium lauryl sulfate, sodium lauryl phosphate, sodium dodecylbenzene
sulfonate, sodium diethyl hexyl sulfosuccinate, sodium lauryl phosphate,
sodium laurate, sorbitan lauric acid (mqno/di) ester, sorbitan palmitic acid
(mono/di) ester, sorbitan stearic acid (1% no/di) ester, sorbitan oleic acid

30 (mono/di) ester, sorbitan coconut oil (mono/di) ester, and sorbitan

lauric acid 46 (mono/di) ester are preferred particularly. Among these,
sodium dodecylbenzene sulfonate, and sodium diethyl hexyl
sulfosubeitindease woheferrgek St divshrpelddieatitedstpen tr(acasatained,

where the crpsslin polymer (A) 5.is obtaine the emulsificati o
S E G SRt e R
vRefarabie fedrsea a5 e ehfusingenstnaling Ate sy Hhefsamity 0.07 wt% to

surface active agent as the surface active agent (emulsifying- dispersing

Odpertiousad mase Breirsmeltion! poivntertkaivhoransed varsbgmeight of the
céggﬁﬁag?b@sﬁ%? @ﬁo“Vﬁ@?éﬁé@o%%%ﬁe'd%ﬁ#ﬁ%ﬁ%ﬁ%ﬁ%@déﬁﬁ%ﬁ%

use of the samie surface active agent as t using-penetrating agent
16 roarel\i émlpngecs: thet diffesidre anebpertetratientiple peribs obadigaid. in

the insige qf the absarb i ticle. In thi ianic surf
etve Dt P B Sl e REE BED AL ARAE O (LD 8 REed.
tRete-Aa€R) yredeih e emulsHisalinn ik pabideHzation prihtcle of the

reversed-phase suspension polymerization is used preferably, and more

cprerbiabRA antammsHiE s AaCerRRTO PagieRR BrctBrt SHTRRROSARRCoRnection
(e)anienic siuface pefiye agent different from the same, any one of those
mentioned regarding the agueous solution polymerization is used

preferably t20 #sonf the axaamplesofutioniffokimepeadicatimeayedtdhe timing
{Eghsesn: hadnos LBl b AgIaeLdlerenc fon 3 HhE

e
value O ophobic substanc IS preterrea. e erence

- dintwhenthedil.Bavekles ohttd substdnce-{icybndtherab et (Byegoing timing -

preferably is 1 to 10, more preferaply 2 to 8, and particulayly preferably
S e e e e A

PERistarcaaban2bestbent Atislthe process of crushing (mincing) a hydrogel,
during the process of drying the hydrogel, or the hke. Among these, with a
view to improving the leakage resistance and the like of an absorbent article,
the timing preferably is immediately after the polymerization process or

during the process of crushing {(mincing) a hydrogel, and more prefembiy

-immediately after the polymerization process.

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

and the stability during polymerization, the timing preferably is immediately
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can be obtained. The HLB value of the diffusing-penetrating agent (E)
preferably is 5 to 12, more preferably 6 to 11, particularly preferably 7 to
10, and most  preferably 8 to 9. With the . HLB value in such a range, a
further improved 30 leakage resistance of an absorbent article can be
obtained. 47 In the case where the diffusing-penetrating agent (E) is
contained, the content of the diffusing-penetrating agent (E) preferably is
0.001 wt% to 3 wt%, more preferably 0.005 wt% to 1 wt%, particularly
affrefarab ycdytiemtss tiorOps aeds, ahurmgstipeederatsly TiDwIORe 03 W%
. based.on the weight of,the 5 crosslinked polymey (A). With the content in
T PR S e T DA Tkt S se SL e G BERSeRe !
réfielgsanpabibingsh larihe castcwhrenb e sidUsinggienetrating agenid
(E).is contained, the agent (E preferatiléy is present in the inside of each .
EiheR RAHRER BlBSUREH BHH HBHeR) i @ oRUTRSBHERREBIY BRF P Su s ine
tﬁﬁtﬁgmﬁmrﬂm}@e@%p) or the material (D). In the case of the aqueous
solution polymerization method, the timing of causing the

diffusind-pereethind fegansing the ciftamog pemelratteergant (B) to be

resin:paricle, is nat limited, particularly:: and. thefor imi
B e B e B L e ol o Buarpose,
thelymedzaiith @l egebdedtsing dbé ﬁmm'ﬁsingmmmﬁm'n@i@) or the
hydrogel, _during the process of drying the hydrogel,, or the like. Amon

S AR For SR PR Vol e HRA (R RE BPaf:
absorbent griieies the e RIETably- o unedisiely A Bl present on a
polymerization process or during the process of crushing §mincin a

swaesgerf shel snpregiion dbly 20 MmemieairhHah tRapiabatbfshcausing

t%fg%%% 'fél) ?Eg:&G@éﬁﬁ&%@@ﬁ%@iwmiyw%%&a%a%'yég%@%ﬁw hixing the

met

e emulsion polymerization method, the timing of causing the
7 eifebating ag dntdopiodeccamairain(Bl absbrertedm D) -
Earft%%ga (r)rll g%glther |r%@%%|gégly after the polymerization process,

g, can

The diffusing-penetrating agent {E) may be used in a state of being
dissolved and/or emulsified in water and/or a volatile solvent. As the volatile
solvent, the same one as that of the case of hydrophobic substance (C) can be
used, and the preferable ranges and amount to be used are identical, too.

A diffusion absorption amount of the absorbent resin particle of the
present invention preferabiy is 40 ml to 70 ml, more preferably 45 m! to 65 ml,
aﬁé particularly preferably 50 ml to 60 ml. With the absorption amount in
such a range, when the absorbent resin particle of the present invention is
employed in an absorbent article, a further improved leakage resistance is
exhibited by the absorbent article.

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

Measuring method:

In a filtering cylindrical container (2) composed of a cylinder standing
vertically (internal diameter: 60 mm, length: 50 mm) and a wire mesh (1)

(mesh opening: 150 pm) at the bottom of the cylinder, 1.25 g of a sample (3) is
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25 dehydration process (during a process of dehydrating the same until
moisture becomes approximately 10 wt%), immediately after the
dehydration process, during a process of removing by distillation an
organic solvent used for polymerizatio‘?ﬁ, during a process of drying the
hydrogel, or the like. Among these, with a view to improving the leakage
resistance of an absorbent article 30 and the stability during
polymerization, the timing preferably is immediately 48 after the
phalythesithtionlpreeess]dasptheifohydthfickrpraceasthimmadiaftly A

after the dehydratjon progess, Qr,during the process for, temoving by .
CRETERFO P RR GEHRRESL Ak G EPE SR Tor RIHP fin &ymmm, weight'
2bsfesabincinmadiaaly-aftasdie) nehtamizedoisose sp nohdERgL R B8 mm) is

dehydration process. As a method for causing the diffusing-penetrating

attgehety estiee ko Atithag spert Woadaefae shibsritsk ApRavriyRe such
or_thi r S ' fQrimixing t
S Vo F o PR R Mo e MRt Do of the
dibk ikelaasdtenudedsdthioftdkinemakenbe sifthsthgipenetratingratmt of the
sent gn a surface Qf the connectign ) or the material (D), a
AR e SRS (L ol FE) BB R ER TS patiTag
B SHDSEL WA B B NEa-GONTREHEMR E) {Binth@ia meter of internal hole:
hydrophobic-substance (C)} or the material (D) therein, or.the, like, can be

1§gman Wik kR Bl eksestioy B AP PERARO e 2 8aAD R of
. %‘i%l'g%ﬁéﬁ‘é%ﬁiﬁﬁQ%@iﬂﬁgiﬁ&@&W@ﬁ%{r?u”%%?i&%{@?e%@{%?géﬁé%ube (4

the volatile solvent, the same one as that of the case of hydropho

a$ubstercd (O)wahrie. ugbdimed Tidnefeheisarhngbtherpbamagneftve
D S%gog%%en%%‘i?#gt%ﬁl Adit %’ no??@é’é%“%no?%%’%%ﬁgf %P%%%?g@qel%e out of

present invention efera mi, more

- theefasably Y5 sl dtebhink danc dakic didflysprefaiahiyibmbtia 6QmoisWitlculated - - =
the absorption amount in  such a range, when the absorbent resin partjcl )
b&%@%ﬁ&éﬁmﬁ%&m&w&@% bR R RARIE, cal saline

raprves Inakagerresisianceds: wxhiBited by dhnahsarbget aitiglef the charging
tube (4) before leaking out of the mesh (1), the measurement is stopped when
this occurs, and it is recorded that the measurement is impracticable.
Diffusion

Absorption . = 10 (mVmin) x T {min} ... (1
amount (ml

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

The device used for measuring the diffusion absorption amount is
composed of the filtering cylindrical container (2}, the charging tube-equipped
disk (5), and the ring-shaped weight (6) (see FIGS. 1 and 2). Further, a
syringe, a beaker, a metering pump, or the like for pouring physiological
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25 The diffusion absorption amount (ml) of the absorbent resin particle is

a value determined by the following measuring method. Measuring

method: In a filtering cylindrical containgr (2) composed of a cylinder

standing vertically (internal diameter: 60" mm, length: 50 mm) and a wire

mesh (1) 30 (mesh opening: 150 m) at the bottom of the cylinder, 1.25 g

of a sample (3) is 49 placed so that the sample has a uniform thickness

on the mesh (1). A charging tube-equipped disk (5) (diameter: 59 mm,
stilicknasa duifor;weigfetis28gessarhichraldramineuhevipplimehatcuracy, a

diameter: 4 mm, len t%: Sg mm) is attached vertically with respect to a
I’P&ﬁ%éﬁﬁ@d&ﬂ% Ya8her such 5 that an internal vent of the tube

goes thpguph e disk /8 hsiom faseehthehdiskisacedipdihe basiginer
(3) in a manner such that the bottom face of the disk l(95é) and the sample

(B)wream coreaehiirapirotidOrummend alengHapédWagm opaterial
fég%&&?ﬁ%a!r?éagaaig,fr&@.,@é*h&lém@ﬁm@m@%&&%ﬂgﬁmﬁ%mmg
.g) IS place on thé

top face of the disk'(5), and 10°physiological saline
(fabeyasmydey galyontipliobbiyiiteo poéychahging tebpofs e kene,ofr10

/mjn. A time (T) from the start of t ouring of.the siglogical,sal
LS ol eSO DTG0 oy SGhTEal ST ot e Weeheh i e
Hirtermisreghand iheestisinmahbortiothamenat iseedl i lasedhrfomauin g of
1%% It should be noted that in the case where physiolQgical saline 1

dHes RRR RN PR RIS S A AR 3% bﬁéﬁéﬁ&%ﬁﬁi@ (3) cannot.
1€Na7ging Buhe{dn ketoredeaking.out of h(F1athegrrasusepgnt is

stopped when this occurs, and it is recorded that the measurement is

impractiEhbldisbitrsippshegabsodebri® eavwsinamhysth thinyhayging tube ()
amount (ml),The win Gl th asurem f the diffusi
A R R S RS RRS LR R e B L0

. Qeviteiusethiow dptte fbastiamsntofithe (ilsion ahsfeptiblyammende-ofa— -

which are a front . .. -
transparent material so as to allow the inside thereof to be observed. At the

central part of the disk, the charging tube (4) with an internal diameter of 4
mm and a length of 50 mm is placed vertically with respect to the top face of
the disk, and the internal vent of the charging tube (4) goes through the disk
to the bottom face of the disk, so that physiéiogicai saline poured into the
charging tube (4} is poured into the sample under the disk (5). The charging
tube-equipped disk (5} is inserted in the ﬁl‘teﬁng cylindrical container (2) so
that the sample (3) is retained between the bottom face of the disk and an
upper face of the mesh (1).

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

As a syringe and a beaker, conventional instruments normally used in
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cross-sectional view and a perspective transparent view of the device,

respectively. The device used for measuring the diffusion absorption

amount is composed of the filtering cylindrical container (2), the charging

tube-equipped 30 disk (5), and the riné:’-%haped weight (6) (see FIGS. 1

and 2). Further, a syringe, a beaker, a metering pump, or the like for

pouring physiological 50 saline at a uniform rate is necessary, and from

the viewpoint of accuracy, a metering pump is preferable. As long as the
cByindeN apeasinm e dfiaringsedingndal cantéterifg) fas pnagesraumy, a

diameter of 60 mm and a length of 50, mm, a material 5 forming the same,

tuhe REHEY I RAEE SAATCONRY; BRI ReateRal (for example,
polyvinyhehlgride, RelvearbRnale-RAVRIORYIERS (N RANBIMASRRYIS First, the

preferred so as to allow the inside to be observed. The bottom of the

fdgtinder iybodetealwithtdioevil@edixeD srtthat Yperiig direstqnis directed
.through whjch physiological. saline passes but,t m ) te 30 It
NG S G e e
{gkﬁd@m ; ing bl disrl?é?w}pneﬁf avith s'ﬂmd reheigik hgetfméd@é)rﬂ:as'mn). On

lameter o mm, a thickness of 4 mm, and a weight of 29 g, (includin

%Wﬁ@?h@%%%ﬁ&?ﬁﬁ%ﬁ?&éﬁggi WRlRSgEp0 that the
HERNSRAFSDS Bratesial se asipalrwdhe isidedRarapiia e obsariad, e

the 15 central part of the disk, the charging tube (4) with an internal

riisgridtepeflavergh i) asleireacdeBchiskkeretror aicng dink fSdpect
th f the. disk e | ; i
to the tog %ggﬁgeeé@, @ﬁ&&%@gﬁnﬂ* %&%&%ﬁg}ﬁé&%@&@@géy Oé%li)e (4)

goes throllljg S ace of the disk, so that physi ica
sadine poofad intdthie chatgingushe (Aisrpptitedinysitiesaal pialimdpoured in

N T T e T

- hetvese hedbgitopréaserefdha diskand sritseipen face niisbe Medhélase

The ring-shaped weight (6) has an external diameter of 50 mm, an

- where a metering pump or a syringe is used, an external diameter of an

injection nozzle thereof to the charging tube (4) preferably is approximately 3
mm or less so that no jetting pressure of the metering pump or the like is
applied to the physiological saline.

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

The temperature of physiclogical saline used and ambient
atmosphere for the measurement is set to 2522°C.
Daffusion

absorption . =10 (mYmin) x T (min) ... (1)
amount (ml



internal hole diameter of 16 mm, and a weight of 150 g, and is configured
so. 25 that the charging tube (4) of the charging tube-equipped disk (5)
goes through the internal hole of the rinégzshape (doughnut shape) and a
load is imposed on the top face of the diSk. The ring-shaped weight (6)
preferably is made of a metal material (steel, copper, stainless steel, lead,
-etc.), from a viewpoint of space. 30 As a syringe and a beaker,
conventional instruments normally used in 51 chemical experiments can

be used, and as a metering pump, a gear pump, a tube pump, an injector
pump, okthe like gan be used. The measyrement is,carried, out in t
Following HR Ry ey TR ey B Sor At O e bl
dhbilits axialatireeieivis direc(@®Y (Briit ambntica) dif e tanitgtavilyb diseetiomre
and 1.25 g of the sample (3) is placed on the m shéé)’ so as fo hage a .
RhsferAPiN dheadndR risttbf: e‘fﬁé‘%%ﬁﬁﬁl%f%? ethdrymde 2-5 min,
pebgRauiRRss-giek{Bly DHased ﬁ%hﬁﬁﬁ)wmt;@?@f_@h&m b .18 to 1.8
contact with the sample (3). Further, the ring-shaped weight (6) is placed
wirthe disk top face of the disk (5). 10 Subsequently, physiological saline

is pouregsin the charaing tube (4), .84 a 0 lmj '

Fere, thoh o e B S B SRt
drpesfiemfpressine hanth&) tteostmbsphetic pressure and the pressure
of a column of itself in the tube. -In the case where a metering pump or a
-syringe is used, an external diameter of an 15 injection nozzle thereof to
the charging tuhe:(4) preferably is(approximately 3 mm or less so that no
jetting pressure of the metering pump or the like is applied to the
physioldgital sAIRR? THEt#ne (T) #%Im the start of the pouring of
physiological saline till the start of leakage of the same out of the mesh

" (1) is determined, and a 20 diffusion absorption amount is calculated from
- the formtilze(B)atestretich benrmietthb R {gbdasdonhve prysiologicd water. -

sgine enains I e charging ke ) Andhisales e Rdked et e

physioclogical saline for one hour, and it is measured by the following method.

<Method for measuring the water-retention amount >

1.00 g of a sample is put in a sack like a teabag made of a 250-mesh
nylon net (20 cm in length and 10 cm in width), and it is immersed in 1000 cc
of physiological saline (salt concentration: 0.9 wt%) for one hour without
stirring. Thereafter, it is hung for 15 minutes for drain. Then, the sample
together with the sack is put in a centrifuge for centrifugal drying with 150 G
for 90 seconds so that extra physiological saline is removed. Then, a weight
(h1) including the weight of the sack is measured, and a water-retension
amount (X) is calculated from the formula shown below. It should be noted
that the temperature of physiological saline used and ambient atmosphere for

the measurement is set to 25+2°C.

X) = {h1)-(h2)-1.00}/1.00
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4. -3

1

the charging tube (4) before leaking out of the mesh (1), the measurement
is stopped when this occurs, and it is recorded that the measurement of
the 25 diffusion absorption amount is gapracticable. The temperature of
physiological saline used and ambient atmosphere for the measurement
is set to 252C. Diffusion 30 absorption = 10 (ml/min) x T (min) ... (1)
amount (ml) 52 The absorbent resin particle of the present invention

i, RBAL BRURAABI 4 RIPHLRS MR AP OrE It B o go sl

whRRh R Rarticalatlyireiorabin Srfhern o seinbaadmast preferably

0.9 min to 1.8 min. The absorbent regin particle of thegresent inventiop )
preferabhye watstestenimernyant B Breimanirtsissdorreulp (8) in

ol o BN (i bro bl HERIRENIANL ©), particularly

amoun rs to an amount of water retained by the absorbent

prefinidstisieiiathfnrbeda ihMessetinnss phefividiicat tafies foronda (11).
our, angl it is measured by the following meth <Method for measuri

R RRTERAT On SRR BIOAPLA SRR R P DR e
1iSRRAG MR AP PR h avienmrlZaeidsmieitiih and Haedhirauses

width), and it is immersed in 1000 cc 20 of physiological saline (salt
1%%%@?@‘@9%@@)‘%?0% hour without stirring. Thereatfter, it is hung

for 15 minutes for drain. Then, the sample together with the sack is put in

a centrifuge for centrifugal dging with 150 G for 90 seconds so that extra
physioldfisdPoaditsdis remd¥ad. Then, a weight (hl) including the weight

of the Ki red, angl\a water-retension 25 amount (X) is
e T

calcula 2 formula ghown below. It should be noted
25 <(X)< 55 .. (10)
e [ B 5.0 o> 1) RN G i 3 SR : ' e

The liquid permeation rate (Y) is a liquid permeation rate (mV/min)
under loading of 2.14 kPa of physiological saline permeating an absorbent
resin particle that has been immersed in physiological saline for one hour,

and i1s measured by the following method.

<Method for measuring liguid permeation rate (Y)>

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

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

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

shaft (weight: 15.5 g, and length® 31.5 cm) equipped with a round mesh
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that the temperature of physiological saline used and ambient atmosphere
for the measurement is set to 252C. (x) = {(hl)-(h2)-1.00}/1.00 3053 ,
(h2) represents a weight of the sack in a state of containing no sample,
which is measured in the same mannePs described above. The
water-retention amount (X) preferably satisfies formula (8) in place of
formula (2), more preferably satisfies formula (9), particularly 5 preferably
satisfies formula (10), and most preferably satisfies formula (11). If such a
(faamieteis Satinfielvatlabsbrhentasiclegh & BXIHBRS b 120R0) ipepreraticularly
absorption performange under, any condition and hardly causes. leakage
S ORI AN TH PR B Wy BoERE B TehaatR s

hRRlroddPa3R216Ydr e ard thdrheediarid-peraenti 091 3te)( jiadd Wiereon,
permeation rate (ml/min) under loading of 2.14 kPa of physiological saline

age uahigragdlonpoehy relpgpent srlnaassiotdn phams der re minute.
physiolggieal Saline dat 08 ol ARSI EELDVIDE (IR Gpened, the

method. 20 <Method for measuring liquid permeation rate (Y)> 0.32g of a
eaingle f6i e iR E ssrenhis)ifiroersdteim 50 miicf sphimsielboiede shilintudor

.one hour so as.to pre a ogel particle. On the oth nd, .a filter
RS R TR 10 18 S B T ATOR AL Bl asured
deintheteiyindesaahsiameter)i a5y, #il/min, dadiengihce3bresm ehpiffiadying
with a cock (internal diameter: 5 mm, length: 10 cmn) and a capacity, scale

farmiaaveficgan Brabriediabiiner At sodatsIRP st satiRetsed
£08% 5lHE RGN Gy the measurement is set to 25+2°C.

(Y) = 20 (ml) x 60/ (T1-T2)

(T2) is a period of time calculated by the same operation as described

above in the case where no sample to be measured is in the chromatograph

‘tube. That is to say, it means the period of time (T2; second) necessary for a

liquid amount inside the tube to decrease from 60 ml to 40 ml in the case
where 5(}. ml of physiclogical saline is placed in a filter-enclosed-type
chromatograph tube equipped with a cock and a capacity scale.

An absorption time (Z) is ah absorption time (min) necessary for a

sample to swell to 70 vol% with respect to the saturated swelling degree by

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

<Method for measuring the absorption time (Z)>

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

a change in the measured value that has occurred during 5 minutes becomes
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Then, the above-mentioned hydrogel particle together with a

physiological saline are transferred to the chromatograph tube; a pressure

30 shaft (weight: 15.5 g, and length= 3{#% cm) equipped with a round

mesh 54 (diameter: 25 mm) with 150 penings (JIS Z8801-1:2000)
perpendicularly at one of ends of the shaft is placed in a way in which the

mesh side is a hydrogel particle side; and furthermore a weight (91.5 g) is

placed thereon, and the hydrogel and physiological saline are left to stand

$6r Ghe simpe Sridmelvicatdis tohide pheoabibe ghrpsckogieitsalbeeiswhereby

R B R REC AR JEOSATATT ARRLAES & FATE D SR TAFL
measied rendthediguichpeinbatiemiale (4 voliming-tiealewatedifalatted in

the following formula. It should be noted that temperature of physiological

Whlich Ghedmay arre AR ERORMBRp hRe R thEhe dergrardanalasds ghows the
IREmd 87 f‘h%%m&féﬁ%é%gﬁil%z) g gHod Qbume-calIGHRAIRARY change in

the same operation as described 15 above in the case where no sample
thbereaastrdd e therthghatoyraphbegosn Fhalitat sagtédnssmibnigedegree)

eriod of time (;2;,second) negessary for a_liguid amount inside the tube.
S BEHBAEH o A R P el B0 T BrE A aging to
galinelis plageddspaditer erclosegbiviies chrematbgragiii fighecpauiphegssumed to
with a cock and a capacity scale. 20 An absorption time (Z) is an
BERARIPERRC I AdeLssary for a sample to swell to 70 vol% with

respect tg e, SatRRE NN daaiRe R0 ASOHDEAREIlPgioRhe used and

saline, and it is measured by the following method. <Method for

arehicrihg thosperption tmeEyseemens of addne’s paf P a 100 ml-
measuring.cylindet, and 199 ﬁbﬁ’ﬁa%@ﬁ#%@&'%%é%@ SI5ShREsd res.

at once. A volume o %e swelling sample Is read every one minute (’a

- mesfinghd thermebls(IBgi s pinitdiedopresponttintytorbietaplgridohide (14) is

sﬁ?éawelll géir?%n% liegggglﬁ%%%%%\%ﬁ%n ihe mg %a(\)gig ea‘.’imﬁls?)éa%?gf}?gg such a
formula, an absorbent article that exhibits a further improved absorption

performance under any condition and is substantially free from leakage can

be produced more easily.

(Z) <-0.0071 (Y) + 2.8 (12)
(7) £ -0.0071 (V) + 2.5 (13)
(Z) < -0.0071 (¥) + 2.3 (14)
(Z) £ -0.0071 (Y} + 2.0 (15)

%rt_hér,-in formula (8), preferably formula (16) is satisfied, more
preferably formula (17) is satisfied, particularly preferably formula (18) is
satisfied, and most preferably formula (19) is satisfied. By satisfying such a |
formula, an absorbent article that exhibits a further improved absorption
performance under any condition and is substantially free from leakage can

be produced more easily.
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30 a change in the measured value that has occurred during 5 minutes
becomes 55 0 (the sample gradually swells while absorbing physiological
saline, whereby its volume is increasing, and the sample assumes a state
of saturated swelling after a certain period of time). A volume-time graph
is plotted in which the traverse axis shows the time and the longitudinal
axis shows the 5 volume of the sample thus swelling. A volume measured
when the change in the measured value during 5 minutes becomes 0
(saturafed §Welif degrét§is assumed to be 100 percent by volume
(vol%), time,corre ding to 70 vol% with respect to the foregoing
saturatg?ld2 Svgél#nbggdegreigzyassumed to be an absorption time M. 10 It
should be sdiEdtBat temp@@iture of physiological saline used and
ambient atmQsphere for ﬂﬁ easurement is set to 25C 2C. Preferably
formulaléé) i¥/safiied in égd of formula (3), more -preferably formula
(13) is satisfied, particularly preferably formula (14) is satisfied, and most
preferably formula (15) is satisfied. By satisfying such a 15 formula, an

absorbértariielensaneshioms iR e breThesro vesi R RsSREho b oRTRssaE
13995%{13 Y#Q@Qﬁg&@ S-sbsianiialhefree from leakaae,ean. Beworkability,

produced more easily. (Z) <-0.0071 (Y) + 2.8 (12) 20 (Z2):5-0.0071 (Y) +
feeh (b3 M@ psurdrefittaivye; &8 (Ihhe)ase-9RO7LI(Y) u6 {15 absorbent

Further, in formula.(3), preferably formula{16) s satisfied, more, 25 .
aﬁ%‘f’g‘?abl rmgféf%ﬁ ’sg’t?sﬁ%xa% %%ﬁ%l%éﬁ%/gre eifaab y'f"dr?h% & f’f%}cllsﬂaﬂy
prfisfigelyanadmesbmeierablyWirthulad tohizaatisfiadiBy satigh/iag slchrbent

a formula, an_absorbent article that exhjbits a further improved absqrption

rsEHbRABRE AR BEP R eS AaRBPSHYS SemRgatiBN e Hotne adigeher
6P RRRRAVEEHiMSre.c@se BRe are obtained. '

1t should be noted that water contentis-determined not solely in the
drying process, but is adjusted in the surface hnking pi*ocess’, the
water-adding process, and the like. Further, the water content can be
measured by a weight decrease ratio after the drying process in the same .,
manner (120+5°C, 30 min, ete.) as that for the above-described measurement
of the moisture.

- An additive may be added to an absorbent resin particle of the
present invention as required at an arbitrary stage {during the
polymerization process for forming the crosslinked polymer (4), the crushing
process, the drying process, the pulverizing process, and/or the surface
crosslinking procesé, and/or before or after such a process, ete.}.

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

Examples of antiseptics include preservatives such as salicylic acid,

sorbic acid, dehydroacetic acid, methyl naphthoquinone, etc., and sterilizers
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56 1<(Y)<_80 (16) 5s(Y)<_60 (17) 10S(Y)5 50 (18) 155(Y)<40 (19) 5.
The water content in the absorbent resin particle of the present invention
preferably is 1 wt% to 12 wt% from the ddewpoints of workability, feeling,
moisture resistance, etc. in the case where it is used in an absorbent
article. More preferably, the content is 2 wt% to 10 wt%, and particularly
10 preferably 4 wt% to 8 wt%. With the content in such a range, an
absorbent resin particle is prevented from being damaged by impact, and
Sﬂﬁi}rﬁfﬁe? hignsevag Romamitrarenpedike are obtained. It should be

noted t ing process,
but is afg%{ ste %%180'[%%%% acgi%t%mg procest’f1 c%ﬁh(L'X(%gévska%te%%dd|ng
procesﬂmnhﬁiesl mcéaﬁuhhetetk@lwgmmmhrﬁe:hmtEmmaammm*&ie salt,

ggggjj%ﬁe e ratjo after the drying process in the same manner
a& % ?%%tfrfor the above-described measurement of the

mmsturgxéﬁlggtggtafeawﬁggmm@@ absorbent resin particle of the
20 present invention as_required at an arbitrary stage {during the

polymeRZBHeTEBBBEBS kS RS ARHELIHE 2R3 sSHAREE polymer (A) the
tﬂéﬁﬁ@&@égﬁsbﬁgqﬁ@%@w&ﬁ%%%QW%@}gﬂﬁﬁ 5%9%;@]

surface crosslinking é)rocess anid/or before or

lE_Gcérmgd?eEdmhblaBﬁ 8- thbéamb%h&dmamm&agmm%e]

uItra\uoIet absorbers,

b t t
girlfrll %sggé un‘ﬁ?%g%s i Ioélgggﬁr e’ gﬁﬁgﬁ?flbrous materials,
:ﬁﬁdiiheb{h@l IH@&E@W&W@BS@H&Y@&&@M@@ ssee glaaidin

combination of two or more kinds. Examples of antiseptics_ include

preserv%m‘}é’? e é‘é"ga??é%é‘%éi‘&ch as n-butyl amine, triethyl amine, dlethyl

aminomethyl methacrylate, etc.

Examples of ultravielet-absorber include:

benzotriazole type ultraviolet absorber such as
2-(5-methyl-2-hydroxyphenyl) benzotriazole,
2-(3,5-di-t-butyl-2-hydroxyphenyl) benzotriazole,
2-(3,5-di-t-butyl-2-hydroxyphenyl)-5-chloro-benzotriazole,
_2'(3,5'di-t4amy1-Z-hydroxyphenyl) benzotriazole;

triazine type ultraviolet absorber such as 2-(4, 6-diphenyl-1, 3,
5-triazine-2-yD)-5- {{(hexyl) oxyl-phenol, etc.; and

benzopﬁenene type ultraviolet absorber such as
2-hydroxy-4-n-octyloxybenzophenone; and

oxalic acid anilide type ultraviolet absorber such as 2-ethoxy-2-ethyl
oxalic acid bisanilide.

Examples of coloring agent include’ an inorganic pigment such as
titanium oxide, ferrite, etc.; an organic pigment such as azolake type,
benzimidazolone type, phthalocyanine type, ete.; and |

dyes such as nigrosine type, aniline type, etc.

Examples of perfuming agent include: natural perfume such as musk,

abies otl, turpentine oil, ete.; and synthetic perfume such as menthol, citral,
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30 sorbic acid, dehydroacetic acid, methyl naphthoquinone, etc., and
sterilizers 57 such as chloramine B, nitrofurazone, etc. Examples of
fungicide include butyl p-oxybenzoate. géamples of antibacterial agent
include benzalkonium chloride salt, and chlorhexidine gluconate. 5

Examples of antioxidant include: hindered phenol type antioxidant such

as triethyleneglycol-bis-[3-(3-t-butyl-5-methyl-4-hydroxyphenyl)

propionate], 1,6-hexanediol-bis[3-(3,5-di-t-butyl-4-hydroxyphenyl)
prowitieeketimbdooyies 81Bldietbutyl-4-hydroxyphenyl) propionate, 10
3,5-di-t-butyl-4-hydrexybenzyl phosphgnate-diethyl.ester, etc.; and amjn .
me AR B e R L % BB e,
giminomethyl methacrylate, etc. Examples of ultraviolet-absorber include:

benzotrigzole type ultraviolet. absorber such as 15
2-(5-me @%%ﬂ #i;hvggﬁ jthe added amount of the same

@iﬁ%ﬁs@e&s@ﬁﬁﬂrﬁg%ﬂ%ﬁ&@o@@%@ﬁ@%@ﬁt $43ed on the weight of the

5-di-t-butyl-2-hydroxyphenyl)-5-chloro-benzotriazole, S

2b@hant apsyk 2avdebsyiditeayipbatAstrnefsiea bin Ao wwhbo iir20iowslo; more
K -diphenyl-1; 3. 20 5-friazine-2-ys5- [ Vi)

;‘ggy _g%%l 0‘}%‘%‘%&%‘ RRENYind ;{alzbmtr#aﬁ. r%w.{eg‘éé%%% (ﬂf’% v&)ftﬁs to b

, etc.; and benzophenone'type ultravio r'such as
Rtiydradfiad-adahtyiexybeddefhanond; andnyalieatichrntitialyiéect ete. can be

ultraviolet absorber such as 2-ethoxy-2'-ethyl oxali¢ acid pisanilide. 25 |
B AR A G e B R Er o R PidEs iR BB g @bSorption
Hrndnen oxidesHerdtg, etc.; an organic pigment such as azolake type,
benzimidazolone type, phthalocyanine type, etc.; and dyes such as

nigrosin%ﬁ@,%lﬁ@%ﬁéﬁéﬁ@ﬂn particle of the present invention is used for

various kinds of absorbers, absorbing articles excellent in the absorbing

- -performance cabeproduced. - - -
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Examples of a method for applying the absorbent resin particle to an
absorber include’ (1) a2 method of dispersing particles of the absorbent resin
particle between layers of fibrous materials made of pulp, ete. disposedina
layered structure; (2) a method of mixing a fibrous material including pulp,
heat bondable fibers, etc. and particles of the absorbent resin particle; and (3)
a method of interposing the particles of the absorbent resin particle, together
with a fibrous material if necessary, between two or more pieces of water
absorption paper or non-woven fabrics.

As =z fibrous material, any of fibrous materials conventionally used for
absorbent articles, such as various kinds of fluff pulp, cotton pulp, etc., can be
used. Raw materials of the fibrous materials (needle-leaved tree,
broad-leaved tree, ete.) and the production method [kraft pulp, chemical pulp,
semichemical pulp, chemithermo-mechanical pulp (CTMP), etel, bleaching
method, etc. are not particularly limited. Furthermore, as a fibrous
material, apart from the above-mentioned organic fibrous materials, a
synthetic fiber that is not swollen with water also can be used as required

singly or in combination with the above-mentioned fluff pulp, cotton pulp, ete.
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Examples of perfuming agent include: natural perfume such as musk, 30
abies oll, turpentine oil, etc.; and synthetic perfume such as menthol,
citral, 58 p-methyl acetophenone, floral, etc. Examples of deodorizer
include zeolite, silica, flavonoid, cyclodae(%(trin, etc. When such an additive
is added, the added amount of the same 5 differs depending upon
applications of use, but based on the weight of the absorbent resin
particle, the amount is preferably 10"6 wt% to 20 wt%; more preferably

E40rbplé¥odDih@ wikthanit favsicutady geefolgblefin-Ahwtofol fethpienbdiber,
additive is added in such a tange, aptimic obg?]ﬁe%%ct etc. caryé b
Pmﬁﬁﬂlﬁélﬂwé%s%@nw&ﬁﬁ% ST WD BWERRAJHE g fiber,
eth0 PsLiounancs thesenl: Whsn e asB e ALIOSIR IR e e aeesRitrile
invention is used for various kinds of absorbers, absorbing articles
fibsretipdttihetisiabsorbing performance- carrb eproduced. Examples of a
methog-for [yin gl ' :
ncludel (5 2 e G ST Haearan e R B R At R A0 particularly
iipaticde bRiveertayerBolditrtussnsatenbly rhadencfop) eto: disgdded in
a layered structure; (2) a methad of mixing a fibrqus,material including
om0t BENVEL CholEPORE, il DO oP I AERD e Ui
particlerradi3haigHiashefinteipRshisibePasticles ok theabseridnbus form.
resin particle, togggher 20 with a fibrous material if necessary, between

Eespmenlatoré thedeststabahe Tissorpebifipap ety isrwoibiraptiestnel form,
afRICUBIERAIel Ay of Mgk matenaln camentOAINHERH fike.
absorbent’articles, such as various kinds of fluff pulp, cotton pulp, etc.,
can be TiseddRadvamateritisf ¢hih e firouenh atenalp {nsetieldhecprgsent

. 25 broad-leaved tree, etc.) and the production method [kraft pul
SERER P ORIENEA A TS EReFal At AR A uom the

- KeETMP) A o], ieathisghenethddstorptioroppeticu lathelimitedobtained: -

Furthermore, as a fibrous ‘
However, the amount 1s preferably 30 wt% to 95 wt%, more preferably 40

wt% to 94 wt%, and particularly preferably 50 wt% to 93 wt% based on the
total weight of the absorbent resin particle and fibrous material. When the
amount is in such a range, a further improved absorption performance of the
obtained absorber can be obtained.

A:i absorber in which an absorbent resin particle of the present
invention is employed can provide a dry feeling eifen if it absorbs liguid (body
fluid such as sweat, urine, or blood, water such as seawater, underground
water, or muddy water, etc..). Therefore, when the absorber is applied to
hygienic products such as disposable diapers, sanitary napkins, etc., the
hygienic products exhibit not only excellent absorption performance but also
an excellent property in preventing absorbed liguid from returning easily
even under pressure.

Accordingly, by using the absorbent resin particle of the present
invention, it is possible to readily manufacture absorbent articles that exhibit
high absorption performance under any condition.

That is to say, even in the case where the absorbent articles arein a
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material, apart from the above-mentioned organic fibrous materials, a
synthetic fiber that is not swollen with water also can be used as required
30 singly or in combination with the abgye-mentioned fluff pulp, cotton
pulp, etc. 59 Examples of the synthetic fiber include polyolefin fiber
(polyethylene fiber, polypropylene fiber, etc.), polyester fiber
(polyethylene terephthalate fiber, etc.), polyolefin-polyester conjugated
fiber, polyamide fiber, polyacrylonitrile fiber, and the like. 5 The length

- state tderionding fbreus maleriiere fovsarivgRFipgifitcabsarent article

eneral. theength is sukab the thi '

SRR A R MR 00T O YRR o are

dpaetimdathydlimifedasdent, ddiit isroblefisscusclorn Jdakamplasdibrcibehardly
of the fiber include a web form, a thin cylindrical form, 10 a cut split yarn

Of§¥h;, a staple form, a filament form, and the like. The added amount of the

absorbeyy sesiihpartieletof HieipreseALIBYEEHO R Ik £ REPEEbERANST an absorber,
absorber can be altered depending upon the kind or-size of the absorber,

aheniBRrpRsebla Riertn eatbe abapEac bRk thedibirefgrable.
ME%%%%%&%Y%%& Wi, MOre pelenali:A0. 1ot tn 94 Wit and

parti y preferably 50 wt% to 93 wt% based on the total weight of the
absorb&naesineparfitiegadifiousl esaecia dw/fimptse blabapeisifdssptsable

range, a further impyoved orption perfor e of the_obtain .
Rt H A B Nen: ST AOA R A L PR e anitary
Rasiele efdheipsenbRRinyeatdinisoptiployes sadgrontiepadly fieelnggical

even if it absor?s liquid (body fluid such as sweat, urine, or blg;)‘:(‘gé?\gater
R AaleRTRRAGHEIRET WERE, FrIRTREY T aRG @R Hasdise, The

SBERNG %%fm%ime'iﬁﬁégbiyﬂjg@gﬁﬁd&%gﬁc%a@?@&gmﬁlsng the

diapers, sanitary napkins, etc., the hygienic products exhibit not only

fexerdiarg-hivgdeplio psstfsinansaiaiswes, armsneleappraplajirpers, the

EvaNting. abserhed liguid from feting. Qs SYEL YO ARL PLESTHIR: are
required to exhibit a surface dryness value of preferably 50% or more, more

preferably 55% or more, measured by the following SDME method.

<Surface dryness value by SDME method>

The surface dryness value according to the SDME method 1s
measured in the following procedure by using a SDME (Surface Dryneés
Measurement Equipment) tester (manufactured by WK System Co.).

The detector of the SDME tester is placed on a sufﬁciently wetted
disposable diaper (the disposable diaper had been scaked in artificial urine
(0.03 wt% of calcium chloride, 0.08 Wit% of magnesium sulphate, 0.8 wt% of

‘sodium chloride, and 99.09 wt% of ion-exchanged water) in an amount of

covering disposable diaper and left to stand still for 60 minutes), and a value
obtained therefrom is assumed to be a dryness value of 0%. Next, the

detector of the SDME tester is placed on a dry disposable diaper (disposable

 diaper was heated and dried at 80°C for 2 hours), and a value obtained

therefrom is assumed to be a dryness value of 100%. Thus, the adjustment
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Accordingly, by using the absorbent resin particle of the present
invention, it is possible to readily manufacture absorbent articles that
exhibit high absorption performance under any condition. 30 That is to
say, even in the case where the absorbent articles are in a 60 state under
loading, for example, where a user wearing the absorbent article sits
down or lies down, the absorption amount and the absorption rate are not
deteriorated. As a result, the problems such as leakage and the like hardly
ob¢her SO atestrmorbeatraditiontin absorbent article composed of an

absorber, a liquid peymeable sheet, and.an aif permeable back sheel.is .
oreforab B TS R A D ARt o 8 S Ay Ameter:
sriisle, RaripleDahhygiencwsiglas Jtiude:disppbalklesdiapess of a dispesable

(disposable diapers for children, disposable diapers for adults, etc.),

diapeiteshamary sEaFRERA, M) phastitel, waas ihastenc paaediately

a&‘ﬂé@%@ﬁn HY Qi?ééa(lﬁ%rﬁﬁla(%fs RG:bRE! ShePts {PehVInc RSN et in
sheet) 0

, and the like. The absorbent article is more suitable for use in

cdistratabiehdiiyeedssnorat e afpre doitheyaidaicthrutod e nRunhesmoment is
mong -disposahle diaper absorbent artic
e escis SR T 14 PR B

is most suitable for use .
%ﬁsstax% ?Sfu tﬁle measurement 18
indisposa are equired to exhibit a'surface dryness

defiue dbpreferaily 0¥y nessarsiunoreopdifesallyt b BinkiRore,

measured by the following SDME, method, <Surface dryness valye by

SOME TR R R Bl ST S NP RO ST IPEe Present
iPpether is;2Q Reaswaddnthafollowing RECSBAVESRY S IEE BN e products

(Surface Dryness Measurement Equipment) tester (manufactured by WK

taysuden Bo. yaridapplirdions SEMR s RIS piacealeeth udfieganly 2 urine
wetted dispesaple di ispasable dianer t i
i T

- sondpfrate s Da8dwi Yo a0f 2frisiogiageeitl doideyerid 081 % oflibmesrthanpedaterial, -

water) in an amqunt of covering disposable diaper and left to stand stil .
3O SRR Bl HYEE oA RR (RGN AT ARG RE RGBS otention
HBnRess] Yalugl 9H0Ya NExbilhete., an anti-dewing material, a water sealing

-agent, a packing agent, artificial snow, etc.

Examnple _

Hereinafter, the present invention will be described in more detail by
way of Examples and Comparative Examples. However, the .present
invention is not necessarily limited thereto. Hereinafter, “part” means “part

by weight” and “%” means “wt%” unless otherwise specified.

<Synthesis of hydrogel-form polymer (AA-1)> _

77 parts of sodium acrylate, 22.85 parts of acrylic acid, 0.15 part of
N;N"methylene bisacrylamide, 283 parts of deicnized water, and 0.001 part of
dichlorotris(triphenylphosphine)ruthenium were piaced in a glass reaction
container and the contents were mixed and stirred while being maintained at
3°C.

After introducing nitrogen into the contents so as to make the
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detector of the SDME tester is placed on a dry disposable diaper
(disposable diaper was heated and dried at 80C for 2 hours), and a value
obtained 30 therefrom is assumed to bge dryness value of 100%. Thus,
the adjustment 61 of the SDME tester Is carried out. Next, a metallic ring
(internal diameter: 70 mm, external diameter: 80 mm, length: 50 mm, and
weight: 300 g) is set in the center of a disposable diaper to be measured

and 80 ml of artificial urine is poured. Immediately 5 after pouring, the
dprepdRd Ry B FeRABSER A PRIB snhaﬁ_sd%t%&aréw ¥ aomasssritien of

nJ3PosabI5IARAE MRS, GePter dhewof And Measiielns r&atfiﬁsé&ﬂf‘cda%ﬁ,eand 0.8

value detected 5 minutes after the start’of the measurement is. defined as
pastsrtd@ Yrygosswalss aicourding, & drels BANE dirsiyoeidare whigditahloride

the absorhent resin particle of the present 10 invention js usefyl not gnly
R Th o R dT arARaR s S ke oy s e
tepplisaitons sfchascapabirntaise kinglage RO UHAE Seling Ager dar
ortable toilet, a freshness retaining agent for vegetables and fruits, a drip
PHifY A Wit ApARETRIE Qi ctamindomakat 5 detgfosabfer
rBOG LN IR Q- 95N G, BRANE IR RS AN alA TH S SN R DRI 9 ner

for plants and soil, etc., an anti-dewing material, a water sealing agent, a
(pdeiver abtatpadificidl badwe, wateE xanise tHoé enb e (1ReHE3end0 min).

invention will be described in more detail by 20 way of Examples and

Comparative Examples. However, the present invention is not necessarily
dimrised thexatofHenaib(DPan>neans "part by weight" and "%" means

"wt%" upl otherwise specified. <Synthesis of ogel-form polymer

(1) S5 BRSO RS D00 ek b i REIASR 0%
NEL-H ey P@H@ﬁi’fbﬁ? %Qiﬁaryﬁ@gj&is%%ﬁr%ri% waﬁmg gel M@ﬁﬁ&rﬁéﬁ,dand the
0.001 part of dichlorotris(triphenylphosphine)ruthenium were placed in a

‘sghador sbiisrrigineder apaduedsnbrraerel ehxed RRREE WRlG” -

HSEYNRNASERWOOD ADDITIVES Ltd). The solution thus obtained
was stirred for 2 minutes at 25°C by a biomixzer (“ABM-2” manufactured by
NISSE! Corporation), and subseguently was dried at 60°C for one hour,
whereby a hydrophobicity imparted material (DD11) was obtained.

<Preparation of material (DD12}>

0.0005 part of dimethyl silicone {trade name: “SH200”, produced by
Dow Corning Toray Silicone Co., Ltd.) was dissclved in 10 parts of methanol,
and the solution thus obtained was added to 5 parts of pulp (“‘KC Flock
W-400G” produced by Nippon Paper Chemicals, Co., Ltd.). The solution thus
obtained was stirred for 2 minutes at 25°C by a biomixer (“ABM-2”
manufactured by NISSEI Corporation), and subsequently was dried at 60°C
for one hour, whereby a hydrophobicity imparted material (DD12) was

obtained.

<Preparation of material (DD13}>

0.0005 part of dimethyl silicone (trade name: “SH200”, produced by
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3C. 30 After introducing nitrogen into the contents so as to make the 62
dissolved oxygen content 1 ppm or less, 0.3 part of 1 % aqueous solution
of hydrogen peroxide, 0.8 part of 0.2 %ggqueous solution of ascorbic acid,
and 0.8 parts of 2 % aqueous solution of 2,2'-azobisamidinopropane
dihydrochloride were added and mixed for initializing the polymerization.
After the 5 temperature of the reaction solution reached 80C,

ol rizationwas allowed to, occur.at the temperature of 80t 2C for
R PR TGy Bl o dgo PR SR Lr s i hmegbanc,
anasglibketipiiirn d Abtwasabiainadidbhag 3 Wales epRieRLk £4,530 200PE”
(1205C x 30 min). 10 <Preparation of material 551,1g> 0.0005 part of

REpfRat RSO A BREIB: hrodlidde by Homscob@aned was
: . solui

%btaif?é?ﬁsadgg%g;gt g”g’:%:bg %E){/Q E%\ %W%ﬁgproéuﬁ &91 by

IRISESRNO@poADITIMVES! Istah)setheesblytivasirsedbsaif66( Sowan stiwas,

for 2 minutes at 25C by .a biomixer ("ABM-2" ured by NJSSEI
T G R A el i SO e foth RtReieby o
hydrophobicity imparted material (DD11) was obtained. <Preparation of
aterial (DD12)> 20 0.0005 part of dimethyl silicone (trade name:
< WG%PSO‘E}CE@W%éééﬁ?ﬁg Toray Silicone Co., Ltd.) was
dissolveglgnds) parselimeihanals arddhesluiondhip OUAINCd 1S ved ;
added to 5 %abgsp%ﬁpulp?ﬁéc Iogk W-400G" pngoduced by Nippon Pap‘é?3 m 10

ehbaésscichexpre). arhe ot aidn tiars tbeaiddined stiseadite®to 5 parts of

DI BRSNS g, e

soldidphohiegyinpakddimateriatéB Bk2) wisgbiaineth XPrepatsiion ofr

FELODI 30 00005 et ety slcone (radepame:

dried at 60°C for one hour, whereby a hydrophobicity imparted material
(DD14) was obtained.

<Preparation of material (DD15)>

0.0005 part of carboxyl-modified wax (trade name: “SANWAX 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of
cyclohexane, and the solution thus cbtained was added to 5 parts of pulp
(“KC Flock W-400G” produced ?oy Nippon Paper Chemicals, Co., Ltd.). The

solution thus obtained was stirred for 2 minutes at 25°C by a biomixer

(“ABM-2” manufactured by NISSEI Corporation), and subsequently was

‘dried at 60°C for one hour, whereby a hydrophobicity imparted material

(DD15) was obtained.

<Preparation of material (DD186)>
0.0005 part of carboxyl-modified wax (trade name: “SANWAX 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of

cyclohexane, and the solution thus obtained was added to b parts of silica
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63 Dow Corning Toray Silicone Co., Ltd.) was dissolved in 10 parts of
methanol, and the solution thus obtained was added to 5 parts of silica
("Aerosil 200PE" produced by NIPPONMAEROSIL Co., Ltd.). The solution
thus obtained-was stirred for 2 minutes at 25C by a biomixer ("TABM-2"
manufactured by 5 NISSEI Corporation), and subsequently was dried at
60C for one hour, whereby a hydrophobicity imparted material (DD13)
was obtained. <Preparation of material (DDﬁ]ﬁs 0.0005§art of liquid

CAramLGRAEE prvirmeasy whd BRONAFRGE 1 Paritdrloy clbh sahation
e s salutiop thusehiainedvas.addeds o RAM, of 1l {LARQNIPE
XLG" produced by ROCKWOOD ADDITIVES Ltd.)."The solution thus
sotitebgewnidy stisattfod 20HAtte oat@BChbyy Bibeirby a hydrophobicity
.(ABM=23=manufa Y. NISSE| Corporation), and subsequently was
1...? %‘ﬁgg & %%351 ?gr?%fr@eqhgglﬁ,aﬁvﬁ%iggy}eag hydrophobicity imparted material

15 (DD14) was obtained. <Preparation of material (DD15)> 0.0005 part of
carboxyl-modified wax (trade name: "SANWAX 165-P", produced by

%%’ﬁ%‘ etRical Industries Co., Ltd.) was dissolved in 10 parts of 20

cyclohexang,3adiie solien Mupebiainadass added(a 5 parts of pulp
("KC Flock"'W-400G" produced by Nippon Paper Chemicals, Co., Ltd.).

| diffusioRIBen SALBITAReTIE M prigrie sunfagrs ciivs azeph HIOAMEPRIN

A et SR TBRIER, e S POISO YR o
HBR4 5 thas nplaied: fortrapasation 0A Avdderidl RRMG)0-0005partofas

carbaxy]-modified wax (trade name: "SANWAX 165-P", produced b ,
R R RS A Tich) WA R ORI Y SRS G Sbperforation
plitexang anddhe solliomiies AinEnedmasaddeddn) PaixLTelish K.

64 ("Aerosil 200PE" produced by NIPPON AEROSIL Co., Ltd.). The

ufiBf subsequently dried by a through-flow-band type drier under the - -
conditions of a temperature of 135°C and a wind speed of 2.0 m/sec 50 as to
obtain a dry polymer.

This dry polymer was pulverized by using a commercially available
juicer mixer, and the particle size was adjusted to 250 um to 600 pm by using
sievés with 600 pm and 250 wm mesh openings. 100 parts of the particles
thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer” manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraying 2 parts of 10% water/methanol mixture
solution of ethylene glycol diglycidyl ether (weight ratio of water / methanol =
70/ 30) to be mixed. The mixture was allowed to stand at 140°C for 30

minutes to be crosshinked by heating, and thereby an absorbent resin particle

- {1) was obtained.

<Example 2>

An absorbent resin particle (2) was obtained in the same manner as
that of Example 1 except that the material {DD12) was used in place of the
material (DD11).
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thus obtained was stirred for 2 minutes at 25C by a biomixer, and
subsequently was dried at 60C for one hour, whereby a hydrophobicity
imparted material (DD16) was obtaineds5 <Example 1> 40 parts of the
material (DD11) and 0.4 part of a diffusing-penetrating agent (El) (anionic
surface active agent "SANMORIN OT70" produced by Sanyo Chemical
Industries Co., Ltd.) were added to 400 10 parts of the hydrogel-form
polymer (AA-1). The obtained mixture was kneaded for 5 minutes at 25C
by a mincing machine (diameter of perforation of perforated plate: 6 mm,
<F >$0aK" manufactured by lizuka Kogyo K. K.), and-subsequently:
ried by a through-flow-band type-drier under the conditions of a
temperatuabebll3se serimnwnddpddd vra obtnined it S2B8RARAET a8
dr mer. This dr lymer was | 1 rcl
g Tel o e ST oM 5l T of e
R AEbYNBINY. sieves with 600 m and 250 m mesh openings. 100 parts
of the particles thus obtained were stirred at high speed (by using
"High-speed stirring 20 turbulizer" manufactured by Hosokawa Micron
<ggal;ﬁg§eo‘£gevolution; 2000 rpm) while adding by spraying 2 parts of 10%
water/methanol mixture solution of ethylene glycol diglycidyl ether (weight
ratio of AvathgorhenbFertn POTLEEY (¢ ha ARxeiaihediikiiie sraacleEer as
P AR AT U mwgés%?i%oxﬁgt%rﬁﬁ'@fﬁq@y‘@m&d@gpﬁﬁ@%@

an absorbent resin particle was obtained. <Example 2> An

nehsathéiDB4in particle (2) was obtained in the same manner as that of
Example 1 except that the material (DD12) was used in place of the 30
material (DD11). 65 <Example 3> '

<Example 5>

- An-absorbent-resin particle {5) was-obtained in the same manner as .-
that of Example 1 except that the material (DD15) was used in place of the
material (DD11). '

<Example 6>

An absorbent resin pérticle (6) was obtained in the same manner as
that of Example 1 except that the material (DD16) was used in place of the
material (DD11).

<Example 7> 4

An absorbent resin particle (7) was obtained in the same manner as
that of Example 1 except that a diffusing-penetrating agent (E2) {non-icnic
surface active agent “NAROACTY ID50” produced by Sanyo Chemical
Industries Co., Ltd.) was used in place of the diffﬁsing-penetrating agent (E1)
(“SANMORIN oT70” prbduced by Sanyo Chemical Industries Cb., Ltd).

<Example 8>

An absorbent resin particle (8) was obtained in the same manner as
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An absorbent resin particle (3) was obtained in the same manner as that

of Example 1 except that the material (DD13) was used in place of the 5
material (DD11). <Example 4> An absofg ent resin particle (4) was

obtained in the same manner as that of Example 1 except that the

material (DD14) was used in place of the 10 material (DD11). <Example

5> An absorbent resin particle (5) was obtained in the same manner as

that of Example 1 except that the material (DD15) was used in place of

thet 45 Ematendt (DBRicEpt<thatrbbieBatamabibibeR) resnysedicte i) orad the
obtained j ame manner as that of Exgmple 1 except.that.t

TRAREHA (DM F20 (LB P HEICE SRS B o O, SRRy
T8N phsRibed bie SRy e flcwbBrehisinass ITshe saMevaanbed a8 place of
that of Example 1 except that a djffusing-penetrating agent (E2) (non-ionic
ths SiTHEEPEHR B HPAEEORETY (TSh NAABRLSY Kay eertiba Sanyo
ysties Gandiddnas used yn place of the diffusing-penetrating agent

(El) ("SANMORIN OT70" produced by Sanyo Chemical Industries Co.,

Ltd.). <Example 8> 30 An absorbent resin particle (8) was obtained in the

me manger as 66 that of Example 1 except that the material (DD12)

wasueed in place of the material (DD11) and the diffusing-penetrating

agent (E2) eDARRACTNI ARG piedidtaddsycbenyeChettiealdnstistiiemer as

Co., Lid. din pl f the diffusing-penetrating, El
BRSPS R PBHR Bty SHARP S ENEh A CHS Hras altered
a1 sExample 9>

<Example 10>
- :An absorbent resin-particle {10) was obtained in-the same manner as

that of Example 1 except that the used amount, 40 parts, of the material

(DD11) was altered to 2.7 parts, and the used amount, 0.4 part, of the

diffusing-penetrating agent (E1) (“SANMORIN OT7¢” produced by Sanyo
Chemical Industries Co., Lt_d.) was altered to 0.14 part.

<Example 11>

40 parts of silicone beads (“TOSPEARL” manufactured by GE Toshiba
Silicones, average particle diameter: 2 pm) and 0.4 part of the
diffusing-penetrating agent (E2) “NAROCACTY ID50” produced by Sanyo
Chemical Industries Co., Litd.) were added to 400 parts of the hydrogel-form
polymer (AA-1), and mixed and kneaded for 5 minutes at 25°C by a mincing
machine (diameter of pérforation of perforated plate’ 6 mm, “12VR-400K”
manufactured by lizuka Kogyo K. K.). The obtained mb;tufe was
subsequently dried by a through-flow band type drier under the conditions of
a temperature of 135°C and a wind speed of 2.0 m/sec so as to obtain a dry
polymer. |

This dry polymer was pulverized by using a commercially available
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An absorbent resin particle (9) was obtained in the same manner as that

of Example 1 except that the weight of the material (DD 11) was altered

10 to 5.4 parts. <Example 10> An abs pent resin--particle(10) was

obtained in-the same manner as that of Example 1 except that the used

amount, 40 parts, of the material 15 (DD 11) was altered to 2.7 parts, and

the used amount, 0.4 part, of the diffusing-penetrating agent (El)

_("SANMORIN OT70" produced by Sanyo Chemical Industries Co., Ltd.
JWastarRar ta b p Rar Celeaminfaves-ag) B eshie Shdilare BBfdsm by using

e B neri it Soaet (L9 ftcles

tHNASDLGTFY WRB0 shrvddcedbgiSapyed Ghemicak] ﬁnghrspééd. stitng
B B R S 00
rReRovEing 9&@%@5@@@@9&%@@mmﬁéemﬁf&mmmmre

lizuka Kogyo K. K.). The obtained mixture was subsequently dried by a

SRR %%&Mf—‘yﬁb’%ﬁlé?ﬁ%ﬁféﬁii’ﬁ @@Eﬁfd Bt rg #the/onethanol =
7PPS0RH Bavind speedhpl 2, A MISEGSA aRARIAL &9 REWRRE 30 30

This dry polymer was pulverized by. using a commercially available 67

Huisetenixe hanbisdipheichy e tiag, sadjdstbetel3sometes@dtent bysin particle

‘ (lf?bn!% S|e§$s .with 600 gm and 250 pm mesh openings. 100 parts of the

partlcFés G& 5btained were stirred at high speed (by using "High-speed
stirring turbulizer" manufactured by Hosokawa Micron Co., rate of
%E/iolutlo ; 2000 5 rpm) while adding by spraying 2 parts of 10%

htol mixture solution of ethylene glycol diglycidyl ether (weight

ratio of Wateh5meHaNRlsTn 1 H30)1010S Fedh HhA dRIXLEE MVas A QWether as |

to stand at 140C for 30 minutes to be crosslinked by heating, and thereby

- - thahpbrsemiiesi saamné that a material obtained by crushinga -

polyethylene film (polyethylene film produced by TAMAPOLY Co., Lid.,
thickness: 30 pm, passed through a 250-pm-opening mesh) was used in place

of the silicone beads.

<Example 13>

40 parts of a wax emulsion {trade name: “CHEMIPEARL S650”,
manufactured by Mitsui Chemicals, Inc.) and 0.4 part of the
diffusing-penetrating agent (B2) (‘NAROACTY ID50” produced by Sanyo
Chemical Industries Co., Ltd.) were added to 400 parts of the hydrogel-form
polymer (AA- 1). The obtained mixture was kneaded for 5 minutes at 25°C
by a mincing machine {(diameter of perforation of perforated plate: 6 .mm,
“12VR-400K” manufactured by Lizuka Kogyo K. K.}, and subsequently dried
by a through-flow band type drier under the conditions of a temperature of
135°C and a wind speed of 2.0 m/sec so as to obtain a dry polymer.

This dry polymer was pulverized by using a commercially available
juicer mixer, and the particle size was adjusted to 30 mesh to 60 mesh by

using sieves with 590 pm and 250 um mesh openings. 100 parts of the
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(11) was obtained. 10 <Example 12> An absorbent resin particle (12) was
obtained in the same manner as that of Example 11-except-that a
material. obtained by crushing a polyeé lene film (polyethylene film
produced by TAMAPOLY Co., Ltd., 15 thickness: 30 gm, passed through
a 250-m-opening mesh) was used in place of the silicone beads.
<Example 13> 40 parts of a wax emulsion (trade name: "CHEMIPEARL
5650", 20 manufactured by Mitsui Chemicals, Inc.) and 0.4 part of the

pdifticiesy thasahiaigesyeer eetinradrdig voessb i owine (Biebamped
hemical Industrigs CQ.. Lt rts. of the

e B R Doyt AR BER ] RECR A I rpts of &

reripliteisal 26 byra)mihileg ddicihy @hametey &f perforafidf®6ef

perforated plate: 6, mm, 25 "12VR-400]:" manufactured.by liz 0 K.

vr@?%@%ﬁb%%eimwﬁe%ﬁﬁ?%ﬁﬁg%@w%&& ﬁlﬁ@ﬁ%ﬁ@%’%%@am

Sipstal 2 iacipakatvte 76 189G apd mwind speed alidfeisagssilidted to

to obtain a dry polymer. This dry polymer was pulverized by using a
stonhrsrdidllyCalen 30 enjmete st be aresshiabadibre keatings %%ﬁl@a%v an

0 mesh,tg 60 . ' i ith 590 pm and 250 gm mesh
ag)p?gn%ig}]egnéf ?Le(%npr%e{rit?% _th@og}é%pggrtéi%%%é obtained were stirred at high
speed (by using "High-speed stirring turbulizer" manufactured by
sokawa Micron Co., rate of revolution; 2000 rpm) while adding by
%%D?‘é&ﬂ?é/% Htts of 10% water/methanol mixture solution of ethylene
glycol diglygishd:aibgt fwsiahiatrlie Gfavaias/obeiheadhia H/S3héokenner as
mixed. The mixture was allowed to stand at 140C for 30 minutes to be

threbefifkearnyindatingcanidthirdhy BRcd BB PLLR AT RIPYST RiastO

;9%?%5&%&@3'90%7 parts.

<Example 15>

An absorbent resin particle {15) was obtained in the same manner as
that of Example 13 except that the used amount of the wax emulsion, 40
parts, was altered to 0.14 parts, and the used amount of the
diffusing-penetrating agent (E2) (“‘SANMORIN OT70” produced by Sanyo
Chemical Industries Co., Ltd.), 0.4 part, was altered to 0.14 part.

<Example 16>

77 parts of sodium acrylate, 22.85 parts of acrylic acid, 0.15 part of
N,N’-meﬁhy]enebis acrylamide, 2983 parts of deionized water, 0.001 part of -
dichlorotris(triphenylphosphine)ruthenium, and 0.2 part of a hydrophobic
substance {C11) (non-ionic surface active agent, “NARCACTY ID20” produced
by Sanyo Chemical Industries Co., Ltd.) were charged ina glass reaction
container and the contents were stirred and mixed while the temperature
thereof was maintained at 3°C.

After introducing nitrogen into the contents so as to make the

dissolved oxygen content 1 ppm or less, 0.3 part of 1 % aqgueous solution of
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10 An absorbent resin particle (14) was obtained in the same manner as

that of Example 13 except that the used amount of the wax emulsion, 40

parts, was altered to 1.7 parts. <Exarr%;§e 15> 15 An absorbent resin

particle (15) was obtained in the same manner as that of Example 13

except that the used amount of the wax emulsion, 40 parts, was alteréed

to 0.14 parts, and the used amount of the diffusing-penetrating agent (E2)

("SANMORIN OT70" produced by Sanyo Chemical Industries Co., Ltd.),
P, pexsxiderddl 3pautoparl 20adbeamplsoidtioTyfarsswtsodicd and 0.8

acrylate, 22.85 parts of acrylic agid, 0.15 part of..N,N'-methylgnebi .
OGER b AT SO B ot D RS g and I ochloride
waiehiotauistrahanydpheephiitedluihenite pishdpatioha hitheptiobic

25 substance (C11) (non-ionic surface active agent, "NAROACTY ID20"
temparesurppiShe et e HRRR FRacke %%dg,mgwaaﬁw gas

- aflRade8dR- OB ELARLIARSONIPBIPIONE SUH BBARCTIIBANIE,

e temperature thereof was maintained at 3C. After introducing nitrogen

réstdthe bpdtogel $oras mwlyaier (ve8)deesied roilgerressiisted gy Brer

s, 0.3 part.of 1 % aqueous solutionef 69 hydrogen peroxi art
s B S R MR B O
(‘QORRONT P rhEatisasddinabapdas wilHeanhteolifndwend @dGed And.) was
mixed for initializing the polymerization. After the, temperatyye of the,

o A REF P B B SR BRI o ekt P

otReHRDREIAIR K8 RE fonAledtR RS S aniasilly atidmpe(doiMeter
polymer (AA-2) formed with a crosslinked po%ger EAZ,) was obtained. 0.4

oparrérht eniineyiosntarait o mIE )3 TvansirghgeceY

b 0 Chemigal Industri . ) )
BSIRASI ) SIS ettt
drier under the conditions of 2 temperature of 135°C and a wind speed-of 2.0

'm/sec so as to obtain a dry polymer.

This dry polymer was pulverized by using a commercially available
juicer roixer, and the particle size was adjusted to 250 um to 600 pm by using
sieves with 600 pm and 250 um mesh openings. 100 parts of the partic}es
thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer” manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraying 2 parts of 10% Waterlmethano} mixture
solution of ethylene glycol diglycidyl ether (weight rétio of water / methanol =
70/ 30) to be mixed. The mixture was allowed to stand at 140°C for 30
minutes to be crosslinked by heating, and ﬁhereby an absorbent resin particie

{16) was obtained.

<Example 17> _

145.4 parts of acrylic acid was diluted with 9.4 parts of water, and
was neutralized by adding thereto 242.3 parts of 25 % aqueous solution of
sodium hydroxide while being cooled to 30°C to 20°C. To the solution thus

.obtained, 0.09 part of ethylene glycol diglycidyl ether (‘Denacol EX-810”
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10 mixture was kneaded for 5 minutes at 25C by a mincing machine
(diameter of perforation of perforated plate: 6 mm, "12VR-400K'
manufactured by lizuka Kogyo K. K.),ﬂyd subsequently dried by a
through-flow band type drier under the conditions of a temperature of
135C and a wind speed of 2.0 m/sec so as to obtain a dry polymer. 15
This dry polymer was pulverized by using a commercially available juicer
mixer, and the particle size was adjusted to, 250 pm to 600 Wn hy using

peisleeediny dbeeasaihesn e ihospendings 0O ERRIbPhe M les

thus obtained were stirred at b ' a "Hiah- -
SRR A e snond (or s st 057

paBO6LAM endiffudile-addieg-ibisg raging PRiarE A NIAOTHR NEFBwtoduced by
mixture_ solytion_of ethylene gly iglycidyl ether (weight ratio,of water/
oo e el (e At s
pa4eSoROmRiEs (Db esrassinkeat Hyheatiog endihetebibar minutes at

absorbent resin parthIe (16) was obtained. 25 <Example 17> 145 4 ngrts
26f Gicpylie hmm&lﬁwmmﬁé?ﬁéﬁ%?&%%ﬁ&ﬂ@ﬁm% By as to

%‘3}%@%@%&&%@&%&%&5@@% aguenis selilion ol sediuryidredde

e'being cooled t0'30C to 20C. To the solution thus 30 - obtained, 0.09
St efetnglenéyrotdighcidibbtreneompdh 84 810! RSOt EaG aper

Nagase.ChemteX Corporation)0.0146 part of sodium h e .
eﬁ%ﬁ?&%ﬁ?%%g@ﬁ& ﬁ%ﬁlémss iGm %er%gﬁﬁ’a?e?%ﬁ gﬁ@‘%@%ﬁqﬁ t%‘emtrogen
ggﬁuﬂ@ggﬁfgae@?@&gne%%%@ww@ﬁe?p:j@@tgmmbnysaﬁm

emical Industries Co., Ltd.) wer so_as to,be dissplved. 8,55 . _ .
RS BRI AP o M orerd Al SHRFRRL RS SRR i
Igégl%?%e aliamixer{inE N2 dneaufagtuieddpy nEbFOrPadieRhaRre was

ispersed, whereby an aqueous solution of monomer was

- atbteddenhn dSnsedrshty néRegem s o9 sybeHtRtinawrRdtheagafiar was heated -

o %‘g&n PR he temperature was maintained at 70°C,' the foregoing
prepared agueous solution of monomer was dropped thereto at a rate of 6.6
parts/min for 6 minutes, and was maintained at 75°C for 15 minutes.

Thereafter, the remaining agueous solution of monomer was dropped thereto

at a rate of 6.6 parts/min for 54 minutes. Then, it was aged at 75°C for 30

minutes. Thereafter, water was removed by azeotropy with cyclohexane so
that the water content in the resin became approximately 20 % (measured by
an infrared water content measuring machine (“FD-100” manufactured by
KETT Co.), 180°C, 90 minutes). After cooling to 30°C, the stirring was
stopped, whereby resin particles settled. The resin parﬁicles were separated
from cyclohexane by decantation. 80 parts of the resin particles and 140

parts of cyclohexane were put in the reaction container, and 3.4 parts of

~ cyclohexane solution containing 0.4 % of glycerin polyglycidyl ether (trade

name: “Denacol EX-314”, produced by Nagase ChemteX Corporation) were
added thereto. Thereafter, the mixture was maintained while being heated
at 60°C for 30 minutes, and was maintained further under reflux of

cyclohexane for 30 minutes while being heated. Subsequently, the mixture
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equipped with an agitator, a reflux condenser, a thermometer, and a

. nitrogen 10 gas charging tube, and 1.56 parts of polyoxyethylene octyl

phenyl ether phosphoric ester (trade name: "PLYSURF A2 10G"

manufactured by Dai-Ichi Kogyo SeiyalZ& Co., Ltd) was added and

dissolved therein. The mixture was stirred and subjected to nitrogen gas

substitution, and thereafter was heated to 70C. While the temperature

was maintained at 70C, the foregoing 15 prepared agueous solution of

wgndheradas depte tfmsﬁﬂi@amcrme whbSopriinkindbichmiputedried under

and was maintained at 75C f 15 minutes. Thereafter, the remainjn

TEGEHSPESTGE S Briom asra%%beqma%%sb%‘efa%%f%c e (17) was

fadsipin for 54 minutes. Then, it was aged at 75C for 30 minutes.

Thereafter, water was removed by azeotropy with cyclohexane so 20 that

the water content in the resin became approximately 20 % (measured by
infrar?d ter content measuring machine ("FD-100" manufactured by

Salél e 80C, 20 minutes). After cooling to 30C, the stirring was

StoppedAmeh&)eeﬂi pezantiples gt 618 Tha seditepasiclasivesmme manner as

epar d fro Iohexa ecantation. of the re

O B iy D Sar g TR el LR R Rebtodn place of the

ee@anar(end 8)4 parts of cyclohexane solution containing 0.4 % of

glycerin polyglycidyl ether (trade name: "Denacol EX-314", produced by

Nagase ChemteX Corporation) were added thereto. Thereafter, the

aII5/}@§Lsrgtg,a|ntalned while being heated at 60C for 30 minutes, and
was maintained further under reflux of 30 cyclohexane for 30 minutes
while befig aiemédemqmtypmélrﬁ)m Futaimsdifterd sathatttimner as

sin tlcles obtaln which wered educed Nols
B e Rl R R TR A Y SR L Al BRI AEMIPEARL
: S&W%ﬁﬁﬁéﬂ%@é@@@aﬁmﬁmﬁl r@ﬁ@ﬁﬁﬁ@l@,@ﬂ/ﬂé%&ﬁ&i@@d in i canfahe. - R

that of Example 17 except that the material (DD 16) was used
RIOY %aterlal (DD15).

manner a
R R ?

<Example 20>

An absorbent resin particle (20) was obtained in the same manner as
that of Example 17 except that the used amount of the material (DD15), 8.5
parts, was altered to 3.5 parts, and the used amount of the
djffusingjpenetr.ating agent (E1) (“SANMORIN OT70” produced by Sanyo
Chemical Industries Co., Ltd.), 0.57 part, was altered to 0.17 part.

<Comparative Exampile 1>

A comparative absorbent resin particle (1') was obtained in the same
manner as that of Example 1 except that the material (D) and the
diffusing-penetrating agent (E1) were not added to the hydrogel-form
polymer (AA-1).

<Comparative Example 2>

A comparative absorbent resin particle (2') was obtained in the same
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10 <Example 19> An absorbent resin particle (19) was obtained in the
same manner as that of Example 17 except that a wax emulsion (trade
name: "CHEMIPEARL 5650", manufa,g red by Mitsui Chemicals, Inc.)
was used in place of the material (DD15). 15 <Example 20> An
absorbent resin particle (20) was obtained in the same manner as that of
Example 17 except that the used amount of the material (DD15), 8.5
parts, was altered to 3.5 parts, and the used amount of the 20

rogheergpdhetraf ngxawhe(EmtsANM@tmnlmh@ difioinsdepeantiang agent
mical In K 0 7 part.
(gggvrﬁ%léra jtive xam(g? % %}tr)g?rl\_/%{vgg) %‘ge%?(‘éé%m%partlcle (1) was
obtained in the same 25 manner as that of Example 1 except that the
r&aterial (D) and the djffyusing-penetrating agent (El) were not added to
& Eforth f (AA-1). <Comparative Example 2> 30 A
comparatigabsBeRt dBsit At e« )pues Slatdded i3 Ui SB1BE #the same

manner as that of Example 1 except that only the diffusing-penetrating

rag@mer(@g Wrsre aiotseratlad RCAPAdY-ROHR HaRmBIqEIN)200G” produced
b\?(/’% %I)E%(@Helﬁﬁaié AComparapve ﬁ?é&@?@ié@é'@f&%&'%@ﬁl
as talne n the same manner as that of Example 1 except that pulp
(DK Block W-400G" produced by Nippon Paper Chemicals Co., Ltd.)
was used in place of the material (DD 12). 10 <Comparative Example 4>
A comparative absorbent resin particle (4') was obtained in the same

LORINBH Astibatiotbxamepie- 1 except that silica ("Aerosil 200PE" produced
b
Y A comparative absorbent resin particle {(4)) was obtained in the same

manner as that of Example 1 except that silica (“Aerosil 200PE” produced by

- WEPPON AFROSIL Co., Ltd.) was-used in place of the material (DBE3).~

<Comparative Example 5>

A comparative absorbent resin particle (5”) was obtained in the same
manner as that of Example 17 except that the material (OD15) and the
diffusing-penetrating agent (£1) (“SANMORIN OT70") were not added.

<Comparative Example 6> _
A comparative absorbent resin particle (6"} was obtained in the same

manner as that of Example 17 except that the material (DD15) was not
added.

<Comparative Example 7>

A comparative absorbent resin particle (7') was obtained in the same

‘manner as that of Example 17 except that pulp (“"KC Flock W-400G” produced
'by Nippon Paper Chemicals Co., Ltd.) was used in place of the material

(DD15).
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15

NIPPON AEROS-IL Co_, Ltd.) was used in place of the material (DD23).-

15 <Comparative Example 5> A comparative absorbent resin particle (5%

was obtained in the same manner as t,pgt of Example 17 except that the

material (DD15) and the diffusing-penetrating agent (El) ("SANMORIN

0T70") were not added. 20 <Comparative Example 6> A comparative

absorbent resin particle (6') was obtained in the same manner as that of

Example 17 except that the material (DD15) was not added. 25

aiive E%ampi'@ = comparative absorbent resin particle (7') was

obtained i : Of y

Flock Vi T B e St i same
msatér plateatfdhExsatedal (DExts)t S0a13HCo fiparamib D e®duced by

rati rhent resin particle (8") was obtained in the.s
N L et BTy A b L otBps BOD16).
produced by NIPPON AEROSIL Co., Ltd.) was used in place of the
material (DD15). 5 Regarding the diffusion absorption amount (Q) (a
droppinG AR EARG S BRRERIRBIISAREE UL 1R AHRRRIAE PRmP
s et WASHUSE oS DRIQTINGPUTR), eavatgisialention aneuni tXyas used
the liquid permeation rate underloading (Y), and the absorption time (2)
HEny eteggaeyiph, A0 watnpieetestieh aprongddotbethiasidparsgeation

swelling degree.b orbi hysioloqical saline absorbent resin
e T S e B S e Yor
dShplereceyablaied iy theolfo i tratinnedaned rodd iagddberceshitsbforbing

the evaluation are shown in Tables 1 and 2 bejow.
physiological saline, the absorbent roain particles (1) to (20) and the

comparative absorbent resin particles (1) to (8") were evaluated by the

aforementioned methods, and the results-of the evaluation are shownin - -

Tables 1 and 2 below.



15 74 Table 1 Example 1234567891011 12 13 14 15 1 Absorbent
resin (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) particle

Diffusion absorption amount 50 52 53

3p;52 57 58 52 52 49 54 55 53 52

49 (ml) Water-retention amount(X) 36 36 35 35 35 35 36 36 35 34 35 35
36 33 36 (gig) Liquid permeation rate under loading (Y) 12 15 15 16 20
24 211919121920151212 (ml/min) Absorption time (Z) 1.8 1.6 1.2

1.11.71.01.11.11.31.01.20.90.9 0.9 1.8 (min) -OM71(Y)+2.7 2.4 2.4

25252525242425242525242.42475 Table 2 Example
TGRpparative Example 16 17 181920123456 7 8 Absorbent resin

N1 L2 (2VY (AN (BN (6. LZN (81 .. narticle Diffusion
\Jl \_L.l. \Ll \Ul \_l'l \\Jl \\J.l. \l , \\J.l. PMI COUTOG  2TITOrOTOT T

(16)(1.7) (18) (10) (D

absorption amount 5

252 53 5550 37 40 23 37839185 36 (ml)

TAVAY

Do DD

QA DL

Water-retention am

oY laVallla W W,} 2
o0

QD . 2D
P OL O

DUNM(X)3186-35-36-33 34 2-5435
1 31415161 71818t10111}11213114115

Absorbent resin

particle W@ @GN @G aD]2]03)G4|05)
Diffusion absorption ,
amount 50152|53|55(52|57158[52152148|54155] 53|52 48
(ml) . . '
Water-retention
amount (X) 36136i35|35|3b135136(36(35134135135!36;:33]|36
{efg)
Liguid permeation rate
underloading(Y) 1211515116120:124121119119)12719120115 12112
(mlmin)
Ag’s‘f’rpmntme @ lislieliz|ni|i7lroliilii]ial 1ol 12109090918
min) .

—0.0071(0)+2.7 2.412.412.5|2.512.5|12512.412.4125124|25(25,24[24|24
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(9/g) Liquid permeation rate under loading (Y) 1514 15201211 12 13 11
8899 (ml/min) Absorption, time (2) 12"0.90.90.91.85.03:75.15.0
4.84.14.54.5 (min)-0.0071(Y)+2.7 2,42.52.4252.4
2.52.52.52.52.62.62.62.6 <Example 21> A mixture obtained by mixing
100 parts of fluff pulp and 100 parts of 5 the absorbent resin particle (1)
obtained in Example 1 of the present invention by using an air blender
was piled evenly so as to have a basis weight of about 400 g/ant, and
Telgesed with the pressure of 5 Kg/cm2 for 30 seconds to obtain an

absorber (Bi) of Example 2Exihgebtained absarggh{riveasxeispno a
rectangular shape of 14 tavX 36 ¢rg ang omthesuppel 10 syriage[and e
lower surface of the|labsorbeft having the réctahgular shape, sheets o

WatertabSering paiiel b WEIHED o IR RLIRIIRS18S | 67 RS

tiofethe absorber were | respecti
piRalyeinyiepas.shget Used|in ajcommertially availabje disposable diaper

atiamplaced on a rearssideanda palyety! ngr-wovenifabliedbasisse
(a@jght: 20.0 76 g/nTZ) wias placed onja frant s|de, iwhereby a fisposaple

dianer-Ll) v nro 2 i A0 e ~ b

ghaper-(h-was—prodpced—<Examplesi22-t0-40>-5-Likewiseabsorbers
WB2)-tetéBAM) were prepdred py using the absorbent résinjparticles (2) to

ag@ytr&8pectively, in| (a¢e3bf|the aBsarBent3reisi paft|cle (B} [t Rethis,
(géﬁlsposable diapers () ta (20) were produced with|the{same, tespectively|

10 <EXample 4T57After g fayer was tofmed With 50 pafts of Tluff pulp, 100
LRakts Rk thecaRsarhant resin particle (2) obtained in Example 2 was

uiispessechil®ieon |15 | 14154120712 (11}12(13{11{8 {899
(ml/mir)

Absorption time (7}

. 113765108106 |1.8]|5.0/3715.1|5.0(4.8/4.1145/4.5
{min)

—0.0071(Y)+2.7 242524125124 (25(2.5|2.5{2.5|2.6/2.6/2.6/2.6

<Eﬁampie 21>

A mixture obtained by mixing 100 parts of fiuff pulp and 100 parts of
the absorbent resin _partic}e (1) obtained in Example 1 of the present
invention by using an air blender was piled evenly so as to have a basis
weight of about 400 g/m?, and pressed with the pressure of 5 Kg/em? for 30
seconds o obtain an absorber (B1) of Example 21. The obtained absorber
(B1) was cut into a rectangular shape of 14 cm x 36 cm, and on the upper
surface and the lower surface of the absorber having the rectangular shape,
sheets of water absorbing paper (basis weight: 15.5 g/m?) having ﬁhe same
size as that of the absorber (B1) were placed, respectively. Furthermore, a
polyethylene sheet used in a commercially available disposable diaper was

placed on a rear side and a polyethylene non-woven fabric (basis weight: 20.0



10

- eyanmendkhuthonaonemiownsl WY Pprieel A filenmeenrigcked = o

15

20

25

30

evenly, and further a layer formed with 50 parts of fluff pulp was stacked .
thereon, whereby a sandwich structure was obtained. The structure was
15 pressed with the pressure of 5 Kg/epp2 for 30 seconds to obtain an
absorber (B21). The obtained absorber (B21) was cut into a rectangular
shape of 14 cm x 36 cm, and on the upper surface and the lower surface
of the absorber having the rectangular shape, sheets of water absorbing
})ager (basis weight: 15.5 g/m2) havingq;he same size as that of the
BiapdoMsE Mlere b dron Yeide cihayeny A eirnora Rl S Slpey fdn & éfeet
yoséggcgha commercially available disposable diaper was placed on a rear
side and a polyethylene non-woven fabric (basis weight: 20.0 g/m2) was .
placed on a front side, whereby a disposable diaper (21) was produced.
<§}5§ ?}Q‘Fﬁgggzﬁ/e xamples 9 to 16> Comparative absorbers (BI') to (B8')
n‘the same manner as that of Example 21 except that the
compa%a&m,cxb@ma@iﬁm)rﬂslem?) t@éﬁla pbé@mﬂf' f i%ﬁﬁgﬂngrﬁt'we
Examples 1 to 8 were_us respectively, in place of the absorbent resin
aba?ﬁé@l@)?s&wfﬁ@ﬁ%%h@p bREFRSSERLLY, bR (BipRRAE B%soﬁ%@abent
rd4th H&%&éﬁé‘%11,%33%%?,7@1@%@%%9&5%@%%@%'@b‘ﬁ%’%@ aod@ed
surface dry feeling of each of the disposable diapers (1) to (21) and (1') to
wigh thessiomaetespestavedsured by the following methods. A surface
dryness value according to SDME of 5 each diaper was measured by the
above-described method. The results of the measurement are shown in
<Fajalimgi<Absorption amount until leakage> Each disposable diaper (140

mm x 360 mm) was placed on an acryl 10 plate ( m x 360.mm,
weight: .@R@;‘%’ﬁa PSSO B BPGHES Shand? SR Rie P the
2he Aispesable Jiaparwas fixpehiodas A Diige With & QispyRed ffereon

(width of an overlapping allowance of the disposable diaper and the

tﬁ@&)ﬂ'%ﬁ&gg@ QSSAQM&Q @M&é%&@%@%@wh "@R élnéeeructure wWas

pressed with the pre'ssure of 5 Kg/em? for 80 seconds to obtain an absorber

(B21). The obtained absorber (B21) was cut into a rectangular shape of 14

having the rectangular shape, sheets of water absorbing paper {(basis weight:
15.5 g/m? having the same size as that of the absorber were placed,
respectively. Furthermore, a polyethyiene sheet used in a commercially
available disposable diaper was pl.‘aced on a rea.r side and a polyethylene
non-woven fabric (basis weight: 20.0 g/m?) was placed on a front side,

whereby a disposable diaper (21} was produced.

<Comparative Exémplés g to 16>

Comparative absorbers (B1') to (B’) were prepared in the same
maﬁner as that of Example 21 except that the comparative absorbent resin
particles (1) to (8’ obtained in Comparative Examples 1 to 8 were used,
respectively, in place of the absorbent resin particle (1}, and further,

disposable diapers (1’) to (8') were produced with the same, respectively.
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15 disposable diaper was fixed (upper end) was disposed on the upper
side. Then, at a location of 30 mm from the upper end (330 mm from the
other end (lower end)} and 70 mm fromrboth longer sides, artificial urine
(0.03 wt% of calcium chloride, 0.08 wt% of magnesium sulphate, 0.8 wt%
of sodium- chloride, and 99.09 wt% of ion-exchanged water) was charged
by a dropping 20 pump (manufactured by Todoroki Sangyo Co., Ltd.,
trade name: "CP-21") at a rate of 100 g/min. An amount of the artificial
urine charged until the artificial urine leaked from the lower end of the

disposale,Banesas 2 AeeR 08¢ 130d RIS AMAYALWAR,BS UPFLIRRES each

- an absorption amount until leakage. 25 <Surface dry feeling> 10 persons

fehbevilictingabieaadanate 0P sad? Hispad Abe widBartnzs fahbdenareaneasured

. for.de ining the abserption ameunt wuntil leakage saq as to,.evalu
b e R s R A R R R BB e of
estledta oy averageafiheldvaltiadiabety fhedtlpel snoshods obiainedalds of
a 78 surface dry feeling. o: Exceﬁ t dry feeling A: Dry feeling at a
theqeeribrRraGahaTe §%&Yﬁv@li A¥e\Rrettish state with poor dry feeling
or wet state without dry feeling 5 79 Table 3 Performance of disposable
diaper Disposable Absorption Surface dry S DME amount until f Surface

<d¥hnesatinmpsr deaks et ihlereARgValue (%) 211400077 2223700

65 Each disposable diaper (140 mm x 360 mm) was placed on an acryl

plate (140 mm x 360 mm, weight' 0.5 Kg), and an end (upper end) of one
shorter side (140 mm) of the disposable diaper was fixed to the acryl plate

with a gummed tape (width of an overlapping allowance of the disposable

... diaper.and the gummed tape’ 1 cm from theend). The acryl plate was fixed.

20

25

30

in .a tilted state with a tih: of 45°, in a manner such that the end at which the
disposable diaper was fixed (upper end) was disposed on the upper side.
Then, at a location of 30 mm from the upper end {330 mm from the other end
(ower end)} and 79 mm from both longer sides, artificial urine (0.08 wt% of
calcium chloride, 0.08 wt% of magnesium sulphate, 0.’8 wt% of sodium
chioride, and 99.08 wt% of lon-exchanged water) was charged by a dropping
pump (manufactured by Todoroki Sangyo Co., Ltd., trade name: “CP-21") at a
rate of 100 g/min. An amount of the artificial urine charged until the
artificial urine leaked from the lower end of the disposable diaper was
determined, and this amount was assumed to be an absorption amount until

leakage.

<Surface dry feeling>

10 persons felt with fingers a surface of each disposable diaper that
had been used for determining the absorption amount until leakage so as to
evaluate a surface dry feeling of the disposable diaper with the following four

criteria. An average of the evaluations by the 10 persons was obtained as a



233380073 244400067 255400065 266430075 277 4200 66
288390057 299430060 3010380055 3111-450067 3212430
069 3313440074 3414450072 85315380062 36 16430067 37
17430070 3818450071 3919440069 4020410062 41214600
80 91'32035 102'31024CS1133101L26 x124310A36
Cz135'320A36 146'310A32~157'350A38 168310A33
80_Industrial Applicability '

surface dry feehing.
o Excellent dry feeling
At Dry feeling at a satisfactory level with slight wetting

x: Wettish state with poor dry feeling or wet state without dry feeling



The absorbent resin particle of the present invention can be used for
various absorbers, and by so doing, absorbent articles that are
substantially 5 free from leakage of ab%:)rbed liquid can be obtained.
Particularly, the absorbent resin particle is suitably employed in hygienic
articles such as disposable diapers (disposable diapers for children,
disposable diapers for adults, etc.), napkin (sanitary napkin, etc.), paper
towel, pads (incontinence pads, underpads for surgical operations, etc.),
and pet EakletS (pet urine 10 absorption sheet), among which it is most

suitable forl use in dispgsable diapegs, Jshould henoiedihalihe,

absorbent fesin particleof tﬁﬁsﬂfﬁﬁﬁﬂt mvention1s-useturnot-ony
in hygienic But alsedarvareus app‘ﬁ\‘ié? d¥uch assa@etdiiRBess
15p

aper

tabsorbing agent. a uring gektskpae &t fo toilet, a fresiimeds:)
retainiaglaient far vegetablessaaadfruits, fa drip absorbinglagent forrmeat

chelr: 2::: cgld_rgtalnlng mateial A disppSable pocket warmer, a gefing
-Hor-batteries—a-water-retention-material-forplants-and-soil-etc—an—
anti-deiving matetial, a water Seflthg agent, a paeking agént, artificiat
snow, gtg. 20 81 4CLAIMS 1 An@bsorbent resin garticle having a diffysion
absgrpgtiomamouptimarange of 40 mttg 70t 2 Theabsorbentresim
particlé arrnrdingtn cldim.1 r‘%)r%;briqing F: (‘mqqliQ@d polymer (A) g?’a
includiB@, ds esséntial ¢onstitdedtlnits, a water-éoluble vinyl mondnger -
(al){ apg/of a vinyl morjomer (a3)ghat is formed iato the water- solypie
vinylmonoetrer{aly by hL'dronsis and-anifternat-erosstinking-agent (?b'). 3-
The laldsBrident reSin pafticle aéc%r%inq to claim 1Yvhereinlthe resin®
particle $urther cemprises a hydsaphobicjsubstare (C), wherein the 0
ah)sa r%g@t EsIN {pgrticle has a;sFrycture $UCH thafa part of an entirgry of
th‘gf hydrephobic
E1s1 |0 11 . 450 O . ... 87
=
M= 32 12 430 O 69
33 13 440 O 74
34 14 450 O 72
35 15 380 ) 62
36 16 4390 O 67
37 17 ‘ 4390 QO 70
38 18 450 O 71
39 . 18 440 O 69
40 20 410 C 62
41 21 460" O 80
9 1’ _ 320 FaN 35
=110 2’ 310 I 2 4
g 11 3’ 310 FaN 26
R & 310 A 36
'*g 13 5 320 A 36
‘é 14 6 310 A 32
Sl 15 7 350 Py 38
16 8’ 310 Fa\ 33
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substance (C) is contained in the inside of each particle of the absorbent
resin particle. 4. The absorbent resin particle according to claim 3,
wherein the structure is such that a pgér@or an entirety of the hydrophobic
substance (C) is contained in the insidé of each particle of the absorbent
resin particle is a structure such that each particle of the absorbent resin
particle contains a connection (RC) formed with the hydrophobic
substance (C). 5. The absorbent resin particle according to claim 3,

wherein EE; stéuct:gri_ is such that a part or an entirety of the hydrophobic
1&? ed in the inside of each particle of the absorbent
resin parfigle isarsEHE LS SYRIHIRR! armalepAldbbiainrthRYcoAI8% 884 for

impregnating a part or an entirety of either a hydrophilic material (d1) or a
“nraewsHenkearan by wotd ekes hybeephebicaniiesidatGyre substantially
i ' ins igle_of the rbent £esi rtigle. ..

e o PR he
abberbintireiydraptiokic setmtabigec@phaeed Hl Byydbrddraatidegesoti as

0 10. 7..The absorbent resi ticle acgording jo any,one of claims 3 to
e GaP Ry GOBR D BLEReS (65 o Qi on i gresriaEapers for
AHigese.13.)] ha s (benitiasimpaicle aco0rpinkiaaEIona & Becontinence

preceding claims, further comprising a diffusing penetrating agent (E) as
RRESnSMARTRACSHTOMFID] PREAIIORSe At tdsshRH SRS Wiy
Al rsay NG Al eHIetgl Rl ferndalldasxbibiie
an absorption time (Z) in'a range of 0.5 minute to 3.5 minutes, the _
dibpemstion time being a time necessary for the absorbent resin particle to

swell to. 70 percent by volume wijth respect to a saturated.swelling degree
by absozr%fsr%op %%%I%{a%a %a |¥1V§1?L&%1%ﬂgg§@§orr%% ?85%‘%%&?&88 pgesem
iasearting iowsfoneceidhl freaestnia taimenivhesdinctachalbsddeehl: various

resin particle-satisfies formulae (2). and_(3): -30<(X)<70 (2) (2).-0.0071(Y
' l_}:'ycré)\rons suc[h as a pet uz%neg ngsorb(-ixgg agelgxt,) a urgn)e(gg,ﬂing agegn for

portable toilet, a freshness retaining agent for vegetables and fruits, a drip

absorbing agent for meat and fish, a cold retaining materizal, a disposable
pocket warmer, a gelling agent for batteries, a water retention material for
plants and soil, efc., an anti-dewing material, a water sealing agent, a

packing agent, artificial snow, etc.



where (X) represents a water-retention amount (g/g) of the absorbent

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

82 (YY) represents a liquid permeatiog rate (ml/min) under loading of 2.14

kPa at which physiological saline permeates the absorbent resin particle
Cﬂ%ﬂgjas been immersed in physiological saline for one hour, and (2)
=Tepresents an absorption time (min) necessary for a sample to swell to 70

1.percent stﬁ%%aglwf{ﬁ%%éa@%‘%@8@&@8%&?QFﬁ&u'RYm a range of

absoping physigjpgical saline. 11. The absorbent resin particle according

to claim 10, wherein the absorbent resin particle further satisfies formula
2.(4): 1Dhe(¥hbsortkdN (43inl Bakiti@lasetiaihgomd ising ] therahiannentdieskiinked

partigelwoeorigrichatiygores aistnited cedisiijictatmsiand avdilarestsuble vinyl

matenaindrBeA (ed hsandént aniold comprisingaan Hisdosobaraecbintindghe water-

claimseRbEB VIRE STRRIRDFT AB LR HARESHEPaRGCRI ImiRINRhSEIBRIinking agent

AbsofBent Article Employing The Same An absorbent resin particle

com |n Ilnke er drophobjc sub ance &h

3the cp&s 8 'f%%—:ip % g%s% P z)artscle

Wate es a erem e%ﬁ ent resin

ophobic

&' dr
form 5@%8 W ;gr YM%@W@E"&%%& ¥ﬁésab'%‘ resin

inter rgf,q@sllnklng agent (b) is provided, Whereln the absorbent resin
particle has a, structure such that apart or an entirety of the hydrophobic

4 substaneesteyristontsimedrtiddhechsigiagpteatiinpartivleadiththe struciure is
absoshehtttedia partiotezr-entirety ahthbsorbepandiasdssarbe iCaiticleritained
whichrntiteefinsideipipcabi edrticle refsihepalriioiodsioegitoyedicies paciidetiire such
also. that each particle of the absorbent resin particie contains a connection (RC)

formed with the hydrophobic substance (C).

B, The absorbent resin particle according fo claim 3, wherein the structure is
such that a part or an entirety of the hydrophobic substance (C) is contained
in the inside of each particle of the absorbent resin particle is a structure such
that a material (D) obtained by coating or impregnating a part or an entirety of
either a hydrophilic material (d1) or a hydrophobic material (d2) with the
hydrophobic substance (C) is contained in the inside of each particie of the
absorbent resin particle.

6. The absorbent resin particle according to any one of claims 3 to 5, wherein
the hydrophobic substance {C) has a HLB valus in a range of 1 to 10.

7. The absorbent resin particle according to any one of claims 3 fo 5, wherein
the hydrophobic substance (C) is a silicone or a modified siiicone.

8. The absorbent resin particle according to any one of the preceding claims,
further comprising a diffusing penetrating agent (E) as a constituent
componsnt.

9. The absorbent resin parlicle according to any one of the preceding claims,

wherein the absorbent resin particle exhibits an absorpiion time (Z) in a range
of 0.5 minute io 3.5 minutes, the absorption time being a time necessary for
the absorbent resin particle to swell to 70 percent by volume with respectto a
saturated sweliing degree by absorbing physiological saline.

10. The absorbent resin particle according {o any one of the preceding claims,
wherein the absorbent resin particle satisfies formulae (2) and (3}

30<KX)<70 {2)
(Z)y<-0.0071(V)Y+ 2.7 (3)
where

(X} represents a water-retention amount {g/g) of the absorbent resin
particle that had been immersed in physiological saline for one hour,



1.

12.

13.

It is possible to provide the absorbent resin particle applicable forforraing z
-absorbent article-tkat-ethibits.a high aysorption performance (absorption
amount and absorption rate)' under any condition and is substantially. free
from leakage, and an absorber as well as an absorbent article in which

this absorkent L3l RAUCS Ae SRIAYSH itk @HIfnh) under loading of 2.14

kPa at which physioiogical saline permeates the absorbent resin pariicie that
has been immersed in physiological saline for one hour, and

(Z) represents an absorption time (min) necessary for a sample to
swell to 70 percent by volume with respect to a saturated swelling degree by
absorbing physiological saline.

The absorbent resin particle according to claim 10, wherein the absorbent
- resin particle further satisfies formula (4):
10 <{Y)<100 (4)

An absorber comprising:
the absorbent resin particle according to any one of the preceding claims; and
a fibrous material.

An absorbent article comprising an absorber according fo claim 12.
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ABSTRACT

ﬁ_Ahsorbent Resin Particle, And Absorber And Abserbent Article Employing The

Same

An absorbent resin particle comprising a crosslinked polymer (&) and

a hivdrophobic substance (C), the crysslinked p@iy.mer (A) including, as
essent;iai constituent units, a Water-saiuble vinyl menomer {a1), andfor a
vinyl monemer (a2} that is formed inte 'ﬁ;he water-seluble vinyl monomer {aly
by hy&;:'oiysis,. and an internal crosslinking agent (b}, is provided, wherein the

absorbent resin paré:iciie kas a stru‘cture's‘ﬁuc&k that a part or an entirety of the
‘hydrephobic substance (C)is contained in the inside of each particle of the
-absorbent resin parmcle. Further, an shsorber and an a.bsarbent articls in
which the foregoing éhsorbent-re:sm particle 1s employed : are pmw&ed alse.

It is possible to provide the zi%iser%’mnt resin particle applicable for .férming &
. -ahserbent arhcie that. ﬁxhlhlts 4 high absorption performance (abserptmm
amgmt and absorpm@n ratc—‘;) under any condition. andis substani:xalky free
from iea,kage and an absorber as well as an absorbent article in Wbich thls
abseorbent resin particle : -a;re smployed.

| (Figure 1}



