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1 DESCRI PTI ON ABSORBENT RESI'N PARTICLE, AND 5
ABSORBER AND ABSCRBENT ARTI CLE EMPLOYI NG THE SAME
Technical Field The present invention relates to
absorbent resin particles, asiwell as absorbers and
absorbent articles in which the absorbent resin

particles are 10 enployed. Background Art Crosslinked
pol ymers whose anounts of water absorption (absorption
amount) are increased by a nethod of altering and

optini zing an anpunt of TAESORIFINGNEri zati on

initiator, polynerization tenperature, polynerization
concentration and the like, and by a nethod of using

a chain transfer @SORB ESFN\%&RTIP@E been known
(see Patent Docunent 1 s Furthernore, a

| ar ge nunber of crossllnked Abllymer s whose absor ption
annunts under | oadi ng and the | i ke are increased b

f or ABSOIPRER ANELARSWBBENT ARSICTG EMBLAT NG DHE SAME
t he surface of pol yner partlcles have been proposed '
(see Patent Docunents 2 and 3 shown below, etc.).

FhddicAlurieier . crosslinked polynmers whose absorption

rates are enhanced by nodi fying polymer particles so
as t o Phe poessus ihametinhewlapesmmlmd)rb&aerd%m @atticles as well as
Docupent 4. shown bel ow, etc.). 25 Patent Docune
ahEprhesgnd zbephant pridss 1@&@% hke absopbepgyesin I@rtlcles are
Patg{y Docunent 3: European Patent Publication No.

§/ﬂ Pat ent Docunent 4: JP 2002-212331 A 30 2
Absor bent articles (disposable di apers, et C.) in which

conventi onal
Background Art

" Crosslinked polymers whose amounts of water absorption (absorption

amount) are increased by a method of altering and optimizing an amount of a

polymerization initiator, polymerization temperature, polymerization

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

such as thiol have been known (see Patent Document 1 shown below).
Furthermore, a large number of crosslinked polymers whose absorption
amounts under loading and i:he like are increaéed by, for example, a method
of treating the vicinity of the surface of polymer particles have been proposed
(see Patent Documents 2 and 3 shown below, etc.). Still further, crosslinked
polymers whose absorption rates are enhanced by modifyiﬁg polymer
particles so as to be porous have been proposed (see Patent Document 4

shown below, etc.)

Patent Document 1: JP3(1991)-179008A

Patent Document 2: JP 267529 B

Patent Document 3: European Patent Publication No. 618005A
Patent Document 4: JP 2002-212331 A
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absorbent _resin icle that rrprl ses a hy\ﬂi phobi c
&

crosslinked pol yners are enpl oyed have had a probl em
in that when a user sits down or |lies down while
wearing such an article, an absorption amount and an
absorption rate. with respect o a liquid decrease, and
as a result, 5 |eakage, etc. tend to occur. Therefore,
t here have been strong demands for absorbent articles
that are free fromsuch a problemas |eakage, and
absorbent resin particles that can be used in_such
absor bAhsorhent @wgslesﬁdmpﬁ@b leyidpmers, ptc.) i whidoayentpnal
he pr i nvention t bsorbent
priee B FEE Pl mere remni2eha M v s R BRPDIER e Rl Yhep = veer
exbaBivh 01-211 e% i o APE0E RicaPhPSIHAABPEER, ﬁﬁ%@bﬁiﬂcﬁﬁamount
anount an sorption rate) under any conditions and
and asudisdoaptibnlirhye viderdspeot to pliabiddeofeakeakabes a Theult,
i nventors of the present i nventjon have_ i nvesti gated ,
61 ¢tg. tand torersirt o Therafexes theke biwy besrairrpg gemands for

' f d.th bsor b
A ERRUTEY Enal P ehr BB HRCA HHE s eBRL B0
abrpeAePEdih %qlutfes&hgle |c§ﬂlbetﬁh%ﬂqmsdcﬁ Aorbtidrtichs. |
present invention. Summary of Invention The absor bent

resin papther \eonis tth:fs ks ebjent of theegprteisent irsveation to provide

§h§f§i38% éesers)paaﬁe b&anibeuse: mz@sstslp t exhibit

uﬁsor‘tl)tl lsilpees oﬁ"gx}ér?cle(s g?sc'c}rghéﬁgérmgm\# %{/1}1 %b\é@%n%fon Wte) under
hﬁ?tcohéltfcﬁfsrﬁfﬂ hid SubantwaydresSRbrbA §rbRyh oNRARARE.

hydrol ysis, .and an internal crosslinking
agent '(I‘h)a inwéretoes of thepabeot bevintieshave mves@lgetedaearalesﬂy in

‘ 'St Ct Ur sSucC a a r.an ent. ret
- ecvestﬂwsarb.ﬂt@em@%wpgg oBite, AR A ToRBdItST ghsorbent
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Eém? part {éﬁ@%ﬁﬁ sBedfic %mhc@t?f'éy&?f‘%owg thé aB@tFet'B&l.c?lbed

e abs er 0 resent invention IS

phsidehe Ithémty toGamve masletﬂyes@txoh‘ﬁeﬁe@nr i bed absor bent
resin particle and a fibrous material. Still further,

-an absorbent article of the present invention is an

0 absorbent article that is furnished with the
mgﬁf&%%—% sorber. 3 The absorbent resin
par ti cirfe Qhsbise R @88 bar i€ BF LI phése®X i edTRioh is an absorbent

resin particle that comprises a hydrophobic substance (C) and a erosslinked

polymer (A) that includes, as essential-cohstituent units, a water-soluble

_ vinyl monomer (al), and/or a vinyl monomer (a2) that is formed into the

~ water-soluble vinyl monomer (a1) by hydrolysis, and an internal crosslinking

agent (b), wherein the absorbent resin particle has a structure such that a
part or an eﬁtirety of the hydrophobic sub stance (C) is contained in the inside
of each particle of the absorbent resin particle.

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

Still further, an absorbent article of the present invention 1s an

- absorbent article that is furnished with the above-described absorber.
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excellent in the bal ance anong water-retention
performance (water-retention anount), a liquid
permeation rate and an absorption time of a hydrogel 5
particle (a gel substance forged with an absorbent
resin particle that has absorbed liquid), and
therefore, provides the dry feeling even after

absor ption. Accordingly, when the absorbent resin

particle of the present invention is used in an
absorbent article such as a di sposabl e di aper,

sanitary 10 napkin, etc.,_ the absorbent artjcle thus
obt ai nd8e @brpHhent resiadiartisle efifderpresent Wensiopds estremely
Lpti unt .and absorption.rate).under an ] .
SERIRRE i 2 AR o RE Pty oP o i g Jter retontion
RiOURE), a Ee;\ﬁd%b‘iﬁ{e%ﬁh 13ké beIGRhBOrpeshl thnkSf&Mhydrogel
excel l ent feature of preventing absorbed Iiquid from
pastidly (a gel subvitagceefoemednadith sanybaobdit resin phttideithht has
Descri ption_of awings FIG. 1 is a front
ebwgeg &J@ﬂ-‘ﬂ@n apg\théw oren @raviden the dry fepdmegvenpfer
ing device for neasuring a diffusion absorption
gﬁ&%ﬁbp_ﬂﬂ G 2 is a perspective transparent view
sc hemAb@c&Hﬁfégl?,' WwHSH £ hP&hrBen? PediB P RDIABYIfrEsdrft!
measuring a diffusion absorption andunt. Detalled
Doeotioptis ased in mealisovisariti aomicle swdh as helispaxedld diapdr, sanitary

BB e P o e AN B oortion
B BROT )yl S AR R YTl g o

ond theubdtkatially fhe: ispdeakabde RaitderShleWYserbadtirticle also
mononer (al). Exanples of the water-sol uble

‘exlybitistapeercellant frndure efpisyrytingsdispybedgliquis froxposagly

a,sulfo (salt rou -SQ3M, a group form ng an ester
W“ﬁ@%ﬁ%@nﬁl%d%ﬁﬁpféﬁvyn(sul fo-oxy (salt) group,
-0s3BM, a phosphono (salt) group 4 (-POQOVM2) a :
hydr oxyl group (-OH), an am no group GNR2), a group
BeiefiDegcsiptianiof®rbednganoyl group, -CONR2, - Y), an
amoni 0_group GNH3 ) . . . )
IG. 1 1s 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 crosslinked polymer (A) is described.

- The water-soluble vinyl monomer (a1) is not limited particularly, and

‘a vinyl monomer having at Jeast 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 (-COzM), a sulfo (salt) group (-SOsM), a group foi'ming an ester of
sulfonic acid (salt) (sulfo-oxy (salt) group, ~OSOsM), a phosphono (salt) group
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Y), and secondary, tertiary, or quaternary ammonio
groups GNR3 . YX and the like. Herein, "carboxyl
(salt) group"” is intended to nean a carboxyl 5 group
or a carboxylate group (a nmetal carboxylate group or
an ammoni um caboxyl ate group). The sane is true for
ot her groups. It should be noted that Mrepresents a
hydrogen atom an alkali nmetal atom (lithium sodium
potassium etc.), an alkali earth netal atom

(FRQ@Mum lgglroiri]ﬂﬂggroapd.—QH)o B nanmim gngu@l‘ﬂl—ll\l)giz),aangl‘dﬂp
represents a rogen atom rocar bon .grou
Fotming a0 Bde Lebamon] GReTbRONED * Them AT (-NHs

-y S Rigbtant et b B B bl froups Ry - - and

kh& e, YHSRIE S‘%Eb%x?l GAW) RbuNisORtE M to- meFH R s Bbxyl
cation (exanpl'es of theTcounter anion include chlorine
igoovp or lararbaeylatngroupt ranetdlateboxgl ateegrdupudrfat emmonium
ion). 15 Exanpl es of the water-soluble vinyl nononer
caboxylate gepandhelhe sEmsdsHEUMARISSE E'%PS1 nononer s,

(i) nori gni i i cat.i qni .
Vi iyt "ok enefid BeyorefERRERE Sepdinlad bardih B an alkali
Yhatl aBRRATERIuIRYsoleuR, patdssiux e, a8 Lkald el Metal atom
vinyl nonomer that is salt include alkali netal salt

Shagmedivum eatinm, poc.hswi amusaiium QWU Hiend Rivepressnkaiii
ke L SELSLUT, S8 L ANEEL, S8 Pty
_ L ;

A HTREeBero OB ATE, SeyR byl butf), PoAT B Rycthyl

FifiivrmathylSclsial dethy Hxaitpiieslibé); Yhepeegans a cdlinte anion to an
conposi ng the organic amne salt include 25 al kyl,

-amimenhiavi cagion esampdes olotheatovwmter anicanschiderdhlodpe ign,- -

to.8 carbon, at , - pol yal k ne (vt he nunber of
Expiine i ectrutRb oo bR 485 ol yarm ne. (¢ he
nunber o100 86 QRST-saluble $Ry] horthé @l Yeclalle the
pol yal ky aelﬁ]giespol yam ner fa conpound ?hat i%lt gl kyl a?ed
blldwarny G) dydoniy vimy] beoriongets, (i9) Bonionaichinyhomemers, and (iii)
conmpound obt ai ned by addi ng al kyl ene oxide having 2 to
ZatiopicEnFb MONOMETS( aver age nunber of added nol es per

one amynoy GRS ndeidnt 3 AIBLE Vil SohoRH AP bE BKG:.

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 [ammonium salt,
tetraalkyl (number of carbon atoms in alkyl: 1 to 8) ammonium salt
(tetramethyl ammonium, and the like) etc.], and organic amine salt.
Exampies of the organic amine composing the organic amine salt include
alkyl amine having 1 to 8 carbon atoms, alkanolamine having 2 to 8 carbon

atoms, polyalkylene (the number of carbon atoms in alkylene: 1 to 8)

- polyamine (the number of amino groups: 2 to 10) or derivative of polyalkylene

polyamine [a compound that is alkylated with an alkyl group having 1 to 8
carbon atoms, or a compound obtained by adding alkylene oxide having 2 to

12 carbon atoms {average number of added moles per one amino group: 1 to
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(i) Anionic vinyl nononmer (i-1) For the vinyl nonomner
havi ng a carboxyl (salt) group (-CO02M, <carboxylic
acid (salt) containing a vinyl group having 3 to 30
carbon atons 5 and the |like i$ used. Exanpl es thereof
i ncl ude unsaturated nono-carboxylic acid
((meth)acrylic acid, (nmeth)acrylate, crotonic acid,
cinnami c acid, etc.); unsaturated dicarboxylic acid
%nalel aci.d, salt _of maleic acid, fumaric acid, -
Dtmeleshets.landithe keoni ¢ acid, etc.): and rmonoal kyl

. (the nkl er. of carpon atonms: 1 to 8) ester of the

unsat u e i PPESci d (nonobutyl nal eat e,

wonobu ;

aci d, e%l )ﬂf'ear Ll tgﬂyl %rr@r?éggg?ho% unar%?%p(ggﬁgg{]&iﬁ( @OZM)

n@ﬂ:ﬁi&yhy Iacf.d (a3t ebatAnin aaghylcglouptiacinaBao I @rpon atoms
C&} For vinyl nononer. having a sulfo (sal t)e'(?rou

ené 1 @sgsﬂeﬂomExampl@s@bamo;” 1@@1ﬁdaumsmglra mgmo-carboxylic

%&ﬁ&l@mré@ n?%éc 8?1%1 ﬁ'@e@?ﬁgﬁ Og.}(‘i %%quan@gue acid, ete.);

ﬁh@ﬁﬁffa@ed’ Hfl‘)éjrboﬁﬁlcsé’élﬁqma‘?leﬁ%cijd (4t malhd AHCHBRAHC acid,

(meth)al [yl sulfonic acid, styrene sulfonic acid,
aitradonyt acidy itenenieuldidnite.) ambdimaioal Ryl (thkyumdel bboaxbon

S%Syff K} GHieE obhelmb L IRAIr b REb PR AU pPBSJU aleate,

f
B PSP ces ool macssterof mplgicidaipaloatbitl
Adribestr(dMEhmAsE X&lﬁxihogﬁbﬁﬁflacﬁﬁ'aﬁé&hz{@nh‘ﬁ)n%%lﬂ:ol itaconate, etc.).
2- (met h) acryl am de- 2- net hyl propane sul fonic acid and

3- (et h)ﬁcr?b:anu@é 12etymen hppingpaselfs ds£longrouadi-0sM), a
etc.). the nunbe car hon

of a ‘
5 mewac &ﬁral PP AT IREL B grounhaHRE @gﬁgar%on atoms or. -

i;l?é’ ﬁ?h )1§) PFe({l h eE&Sﬁ@lS‘éj? e%alfxg%a)lag Eﬂllghatlic oft" a,romatlc vinyl

nmean
SHEbRRGICYd (vm 1 E@Ifonfc%idl)(&ﬁthballyl sulfon&ﬂ&hd as!‘.’cyi*ene Sulfonic
or 25 "net haI “(meth)al lyl ...... respectively.
- geig) opxebingledy. tdﬁ)miz ayl m%@&ylmﬁong: acigiconprining

. 9 st.er of su ?ﬁc:l)%ﬁ ]%Pgisu(lfﬂf‘io oxy
é;g?g ng%&'sbgf Aagons: 2 Iloeg)
th)acry ateF?r eal*‘:g;] sulfurlc acid esterified

B}(df@hh)é&tﬁldylfﬁm&ﬂgﬂiﬂyhat@l eth:mie S@lfenik facid, @-Guétdh)acryloxy
gissi;pg{ e p0| ¥ (228 gtlirsgclsrirituln?ge g%%t%%lpﬁ)ptagegso onic acid and
3-(meth)acry1am1de 2-hydroxypropane sulfonic acid, etc.); and alkyl (the
number of carbon atoms: 3 to 18) (meth)allyl sulfosuccinate. In the present
invention, the term éuch as “(meth)acryl...” or “(meth)allyl...” is intended to
mean “acryl...” or “methacryl...” for “(meth)acryl ...”, and “allyl...” or
“methally]l” for “(meth)allyl ...”; respectively.

(G-3) Examples used as vinyl monomer having a group forming ester of
sulfonic acid (salt) (sulfo-oxy group, ~-OS0:M) include: sulfuric-acid esterified
hydroxyalkyl {the number of carbon atoms: 2 to 6) (meth)acrylate [for
example, sulfuric-acid esterified hydroxyethyl (meth)acrylatel; and

sulfuric-acid esterified poly (polymerization degree: 2 to 3(_)) oxyalkylene (the
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nunber of carbon atons of al kylene group is 2 to 4,

and the polynerization formis single or random
and/ or bl ock) nono (neth)acrylate [for exanpl e,

- sulfuric-acid esterified polyg(polynerization degree:
-5 to 15) oxypropyl ene nononethacrylatel; and

conmpounds expressed by general fornulae (5), (6) or . 5
(7). 2 CCHCHCH-Ar-R CH-CHCH2 2 20 (5) (OO

nOSO3M 10 CH3CH=CH-Ar-R 1 (6) (QA) ~OSO3M O 15

Auehier20 CRARHCHROCON TlyBoeRIToupHs 2 to 4mndmmm@mn

kg scenele & Thlare god didmgimant JrepRagriale o Frmple.
PSP g GRS 0 ST g
sl dthibesy1Rve] fahd demipBanads efbreddedbiyadnersl formatl 9en(5), (6) or

| ithium sodium potassium etc.)" an al kall earth
tal atom (magnesium calcium etc:); or

amoni QA X Ky e h ing 2 to

4 carbmﬁéﬁ%gﬁ%&\ﬁg)ﬁéﬂ§éi& %ég % mor e
OAs may be the sane or diffierent; and when the Qds  (5)
are different, they may be random or bl ock or the

m xture thereof Ar repre$@A3 aCoedzghe ring, M
represents a hydrogen atom an alkali netal atom an
alkali earth netal atom or ammonium, and n denotes

0] HRIY Ol 4l o0 T

O o (6)
(0A) ,0SO;M
O
_ i}
CH,=CHCH,0OCH,CHCH,OCCH~-CH,COOR’
o | (7

OH  O0OSOM

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 alk'yl group havih_g 1 to 15 carbon atoms, which may be
substituted by a fluorine atom; an alkali metal atom (lithium, sodium,

potassium, etc.); an alkali earth metal atom (magnesium, calcium, etc.); or

ammonium. OA represents oxyalkylene group having 2 to 4 carbon atoms;

and when n is 2 or more, two or more QOAs may be the same or different; and

- when the OAs are different, they may be random or block or the mixture

. thereofs 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.



10

Exanpl es of an al kyl group include nethyl, ethyl,
propyl, t-butyl, 2-ethyl hexyl, dodecanyl, and

pent adecanyl . Exanpl es of an al kyl group that may be

substituted by a fluorine atominclude nethyl, ethyl,
t-butyl, 2-ethyl hexyl, pentadecanyl, 5
trifluoronethyl, and pentafl uoroethyl, etc. Exanples
of an oxyal kyl ene group i ncl ude oxyet hyl ene,
oxypropyl ene, and oxybutylene, etc. g-4) Exanples of

‘ a vi nyl|Exeonplesof hawilkgl gr(pimﬁmhnimn(&thﬂt ethyloppopyl, t-butyl,

ude hosphorl ester of h droxyal kyl
(% ﬁgy%\é@gf g?AeC?ny % ¢ 2 to 6).

by oSy P AR ?ﬁ&% BB G o
*ﬁtdﬂﬂ%%ﬂd@/ineéﬁﬁeemm‘oebutﬁ 2GARY DY, Gt a dedadiyB)

(nmeth)acrylate [for exanpl e
pthé'hadromeahyly angllp@myﬁthephﬂs ptrat el ; and
(et h) id alk t he nunbr of ca n atons:
2 to G?E?’i?ﬁ%%ﬁé’g?& %ﬁi‘ﬂ[’ %’BP g@&‘éli’rﬁil udgq gxyet Y ene, oxypropylene,
ﬁdlo )él %@)&éeg’&yl phosphoni ¢ aci d] etc. (i)
ni o

I'nyl “nmononer (ii-1)- Exanpl es of vinyl

nonomer @Mﬁﬂm?léh&@fm)&ﬂiyl M ér Phabinge bueg)hono (salt) group

rmnoeth | enically unsaturated al cohol having the to

achrde phesphorcammoneestenef hyérdxylallgrlddm@humhtr of

&Eem%%rﬁa% @o%q%%?%d AR 5o Py BPE RSPt

x;)’é’chgr aV| ng t X p%.%ﬁggiri%%t% og ggﬁg@sralkyl (the number

e ne
gifycaﬁromatosxm‘ m ﬁanr) (ncbith)yaetdtediorpaabgdeyt hri tol ,

pal yal kyI ene unber of carhon atons: 2 to 4) gI co

15

20

25

- 30

sémh@pha@ ghnd roghlasryboaci alkyl (the

e e e

eth 1( éfﬂ@ﬁwbaﬂ tdydr oxypr opyl
(metl% acryl at% ﬂ[tﬁ‘él et hyl ene?gl ycol (meth)acryl at e

and pol(y) N)oymnhdykrmyd-mmymnepyl ene (random and/ or
R B P R S M O 100 L0 2000 e
kfﬁoﬁ&é%ﬁﬂefrﬁc%‘ilyoﬁnseﬁh%ﬁefd fﬁgomltl{]axﬁﬂg %115 %l to 15 carbon atoms [for
example, (meth)allyl alcohol and {meth)propenyl alcoholl; and _
monoethylenically unsaturated carboxylic acid ester of polyol having 2to 6
valences (examples of the polyol include alkylene glycol having 2 to 20 carbon
atoms, glycerin, sorbitan, diglycerine, pentaerythritol, polyalkylene (number
of carbon atoms: 2 to 4) glycol {(weight-average molecular weight: 100 to -
2000), etc.), and monoethylenically unsaturated ether of the polyol.
Specifically, examples of the same include hydroxyethyl

5 (meth)acrylate, hydroxypropyl {(meth)acrylate, triethylene glycol
| {meth)acrylate, and poly-oxyethylene-oxypropylene (random and/or. block,

weight-average molecular weight: 100 to 2000) mono{meth)allyl ether (a
hydroxyl group at an end may be etherified or esterified with an alkyl
(methyl, ethyl or butyl, etc.) group having 1 to 4 carbon atoms) or with a.
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30 (nethyl, ethyl or butyl, etc.) group having | to 4
carbon atons) or with a 8 saturated fatty acid
(acetic acid, propionic acid, etc.) having 2 or 3
carbon atons. (ii-2) Exanples of vinyl nononmer having
a group formng an am de (carbanoyl group, -CONR2)
i nclude: (neth)acrylam de; N-al kyl (the nunmber 5 of
carbon atons: 1 to 8) (ineth)acrylam de [for exanple,
N-nmet hyl acrylam del -1 N, N-di al kyl (the number of
ammﬁetéfm acid G@icetit acid, pyogioniaaeiyl) etei)deviihg2 or 3 carbon
exang N, N-di net hyl acrylam de, N, N-di-n-, or :
pyl acryl am del ; N-hydroxyal kyl (the nunber of

e P Ty PV in R ILRGE Yoo (00 (AR 1 amice
(eBbarasd gheus, MON@}N 11N 6 @ﬂ@ﬂl@ Ll def DalIBA RS number
of carbon atons: to 8) (metlr&jt am de [for

e&aﬁmhoe atm ditioyd r(ma}biaw ang ﬁﬁ)ra@wnalﬂ slethyk - a

Freierneet NESuRRtenone ity ofahet s bs® 1o afiida do
BTN B, M SRR R
aﬁrﬂﬁhﬁde]g NBhpd:éoxNBZkyl (Itli@ hu@&ebe&rbfaﬁirm atoms: 1 to 8)

Em cont ai_n ester of_nonoeth Ienl aII )
sthaewtamid enggaexgmrderNam@ﬂwp @ICI‘Y idgriono

N Bepee s E’“&Oftdaﬁ]g%%ﬁ Sygﬁa”' sl (the number of

- RARHR SR 1GE) AR %fll 5 CaaergoxnyI Céls&ﬁﬁﬁb@ ?ﬂgﬁ?iqﬁﬂroxyethyl

unsat urated nono- or acid | ow 'ng
Gantiacrdedideli al kyl , (the nunber of carbon atoms in
alkyl: 1 to 8) am no aI kyl (the nunber, of carbon

 atons: ASFHNY QAR hevmgaa Browyy €qxwrla>@5naawde; O(thﬁ@than the -

B R Dy e St b U oA, 2

IRy 18liabkd) or( fHAl e BREF bOhis€@r bon atons: 1 to 8)

ester. ~Exanples of the same include: dinethyl
am noefifrg) E(xampi)aaof yimtl epoidmeehhhavirgamamino group (-NRg)

acryl ate; nor lino et net h l.a
A R e st e el of HoDUBEIRiMH ppsaturated
fiomst oFﬂh-@Lpooxylic acid, and amino group-containing amide of
monoethylenically unsaturated mono- or di-carboxylic acid.

As the amino group-containing ester of monoethylenically

unsaturated mono- or di-carboxylic aéid, the following can be used: dialkyl

(the number of carbon atoms in alkyl: 1 to 8) amino alkyl (the number of

carbon atoms: 2 to 10) (meth)acrylate; di(hydroxyalkyl) (the number of carbon
atoms in alkyl: 1 to 8) amino alkyl (the number of carbon atoms: 2 to 10)
ester; arid morpholino alkyl (the number of carbon atoms: 1 to 8) ester. -
Examples of the same_rinclﬁdei dimethyl aminoethyl (meth)acrylate; diethyl
amino {(meth)acrylate; morpholino ethyl (meth)acrylate; dimei:hyl 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



10

15

20

25

30

As the am no group-containing am de of

nonoet hyl eni cal | y 30 unsaturated nono- or

di - carboxylic acid, nonoal kyl (the nunber of carbon 9
atons: 2 to 10) (neth)acrylamgle or the |ike can be

used, exanples of which include dimethyl am no ethyl

(met h)acryl am de, and di ethyl am no et hyl

(et h)acryl ami de. As a vinyl nononer having an am no

group, other than the above, 5 vinylpyridine (for

atams! 2 to 40¥ (mytippcidangde or tRe likeyapysd diedk )exaaplbe of which

used.. Gi). Cationic vi ?yl nononer (iii-1). Exanpl es of

vhelde fhpwilay] ainagthan mﬁ%cm@wdp, anddzetyyyl amino ethyl

iencl ugde: mni 0 group-contai ni ng ester of
ﬁ&gf%wlglﬁlggrlygunsgturat ed 18 nono- or

di - car @p%a H@lgﬁbﬂoxﬁépha@ﬁm %miﬁ)ts'géﬁnggh@m@fltpsh%e above,

nunber o carbon atons of 2 to 10 )acryl ate

Ivamylpyiidiet Kot egamtphd, st vidydpes diate, or 2cenydtyridineh dan be used.
ammmoni ?gré_gém contai_ni ng am de of nonoethylenically
unsat urEY eAt1oRIE FINYrmENOWEF hoxyl i ¢ acid [for exanpl e,

ToyB e Ryrhblen 4R REREu R B AR RIRED sPlnf (e
retl@sul fate, etc.fl. (iii-2) Exanples of vinyl ‘
nmononer having a nono- or di-al kyl ammoni o group

(- NRH2 aynmonid\g@ug- 0gntainihg esteradfkpbneetinybémcally unsaturated
4P SRR S5 s Rou Sl B s o
Ch PR o 530780 o, abghi b AR

chirida ety Habhadl met hyl anmmoni o ethyl (neth)acryl ate-
chloride, t-butyl ammonio ethyl (neth)acrylate-

" met hosanimpaio gregipycordailiky lantidefmeherthylenicallponsaturated - - -

t : L.to 4 ' .kyl (th m f.oecarb
R or gy TR dioh A RyS SR oY Lprtanber of
| - ' . .- .
£ LTBAY P8 018 e MR oy ey tamide
anrhehhégulfstemeini}d. gr oup- cont ai ni ng ami de of

nonoet Izy_l nj_cal I)i ) . .
1ni-2) Examples of vinyl monomer having a mono- or di-alkyl

_ammonio group (<NRH2'Y or -NR'H'Y) include: .

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

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

(meth)acrylate {methyl ammonio ethyl (meth)acrylate- chloride, t-butyl
- ammonio ethyl (meth)acrylate: methosulfate, etc.}, dialkyl {the number of

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

alkyl ammonio group-containing amide of monoethylenicalljr
unsaturated mono- or di-carboxylic acid {monoalkyl (the number of carbon

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

~ (meth)acrylamide {methyl ammonio ethyl (meth)acrylamide- chloride, butyl
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unsat urated nono- or di-carboxylic acid [nonoal kyl
(the nunber of carbon atonms: | to 4) ammoni o al kyl
(the nunber of carbon atons: 2 to 10) 30

(rmeth)acryl am de frethyl anmoni® et hyl

(et h)acrylam de -chloride, butyl 10 ammonio

et hyl (nmeth)acryl am de- chloride, etc.), dialkyl (the
nunber of carbon atonms in alkyl: | to 4) ammnl 0

al kyl (th nber, of _carbon_atoms: 2. to
(ramonae et fﬁla@)ﬂ@mﬂmw chlnrade.cted r@mlkyl (the number of

SPRD s ey f oD e RRCa A e B8R oBTRRh Rtoms: 2
(tlo' 16) iﬂleﬂmﬁﬁﬁnﬁﬁ {Hirﬁé(ﬂhym%%ﬁld"@ﬁﬂyﬂ‘ gm@tltﬂab@lﬁﬁilde chloride

ammoni o group (-N Y) include a vinyl nononer
@hidammdaliybmogpgrhammomorghyh émetlgtrylannidee mdthosulfptanete.),
io group by an al kyl ati ng agent having 1 to
rbon atons (a quaternization agent such as net hyl
-Jori wfuric 10 agid, benzi hIorlde
i et ny LT 2L R BTEs of P b nqiis? Frginec EpfiaT Anfinbffy eroup
HENTRE FY hnclammlayphﬁyﬂon{éf&immw@hﬁaﬁé}h%hg €he vinyl
nmet hyl di et hyl amoni o et hyl
(mehdpat hpvaiganennos@roapdy dm aﬂestlhgmgaigmn haveighy ko 8 carbon
mal ate-chl oride, . trinethyl ammnl o

(%?em (g quaterMzation Rsspt aléch 8 SRehf lemdes Simsting sulfuric
o e A BGRY) ARASSFDL AR, o%rt%etzn%) it exafB 1€  trimethyl

nrum-’sa

(ehhﬂio‘i*ﬂé QM’I}*IQM&H)B&W&% bHRmde methyl diethyl ammomo ethyl
N- net hyI -vi nyl pyridiniumchloride, etc.) also 5 ¢
oifl e,

dswdh) aa:rnwe @mtblosulfatqo tphidthy] baimoio e(tHKB)nalaﬂ

RiREPE rﬁ@dﬂa&%l%ﬁlé’@cmgﬁdﬁ aﬁﬁ%ﬂ!eqﬂst.ée 9GRS t}xgﬂtthta RBove,

HLB v esent 1 nvention Is a

| G.WWlu!jzl@tyelﬂJﬁﬁﬂ@rsdltr@\T vinyibfridiniBavieblotide, Takehi ko

ujimpto, "Sbin Kainen Kassei Nyumad' (Japanese

é‘é‘m,g&h% wnvmsfr@dl@mmhagnﬁﬁ, mgﬁso nggobe u o)

Eng 1 s A B RBL: RRee ey bARSEe SHEE) GhF AL BA T ulBle viny)

'?H&%Iﬁer @j%@’fé ¥1@&5 20, %501%3&%'@1%%13) 11 B8h&0, %nﬁ%)artmularly
particul ar mtation to the vinyl nonomer W 't
preferably 13 to 20

It should be noted that the HLB value in the present invention is a
value calculated according to HL.B by Dra;ris (Dr. Takehiko Fujimoto, “Shin
Kaimen Kassei-zai Nyumon® {J apanese edication), third printing in August
1992, SANYO CHEMICAL INDUSTRIES, LTD, page 132, corresponding to
English edition “New Introduction to Surface Active Agents’ Copyright 1985,
page 132.)
R There is no particular hmitation to the vinyl monomer (a2) that is
formed into the water-soluble vinyl monomer (al) by hydrolysis. However, a
vinyl monomer having at least one hydrolyzable substituent that becomes a

water-soluble substituent upon hydrolysis, or the like, can be used as the

vinyl monomer (a2).
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“formed into the wat er - sol ubl e Vi nyl nmonomer (al) by

hydrol ysis. Howevera vinyl nononmer having at | east

one hydrol yzabl e substituent that becones a

wat er - sol ubl e substi tuent upomihydrol ysis, or the

i ke, can be used as the 30 vinyl nononer W. Exanples:

of “a hydrol yzabl e substituent. include a group formng

acid anhydride (1, 3- oxo-oxapropyl ene group,

-COO-CO), a group formng an ester |inkage

(al kyl dymapbesmfla hydnmjdrmtﬂe: anbsnilyient ahdlyenygranp d’nyrhing acid

propenyl oxycar bonyl and a cyano gr.ou
dau@%(ﬁ%r@@wwmwmré&man%) owwgﬁr@mg an

S Do 7 B R
z}?x‘ﬂﬁﬁbn Bﬁ‘boﬁ?l”m@mr&h@afc@bﬁb%%ﬁﬁ' d anhydri de,

carboxylic acid anhydride having 4 to 20 carbon
at ons dt should bkaotesl usd® deﬁ@te@eanaﬂsg& gtdgr bafing 1 to 3 carbon

i ncl ud hydri de, |taco i ¢ anhyd
(ﬁtf)%@w?r%yf ;’ﬁ @mm & Wy ,gpg@up, ﬁlh’dlﬁoﬁp 5\?‘}419?0139115’1

g}fgﬁge having a group form ng ester include |ower
yF" (the nunber of carbon atons: 1 to 3) ester of

nonoet hyd g ¢yl monbreéd HARNRh SAIIPRY iR ﬁ@iddalﬁl'ﬂﬁﬁ&é
(meth)acrylate, ethyl (neth)acrylate, 15 etc.

eﬁc@wboaiﬁﬂimniﬂemmlyy@ﬁlﬂ@ havinghsaQ rcarkeh atomw t]:ie/hhy fis used.

iﬁet b fis iR Héau,ﬁ% ragf%ﬁeﬁzjﬁhaﬁﬁ Fironviabhydrides qigraconic
G a vinyl group having 3 to 6 carbon
t ﬁg i(’rrglt%?{acr ‘onitrile, 5-hexene nitrile, etc.].

-20 HydrExaraiplesaff vﬁﬂﬂ hydoaley 2akits & stp faemingmediclude

carried out at any tinme of during polyrrerlzatlon

= dpwer afaylytee numbeywf cerbe;t atswesi- o Hstsbersol mmaﬁ&wﬁemcally

et GBSO st TRE AT ey ng] s@swlate,

Ite, E alrid B6tePWE n?Jﬁo%Ehﬁ@hi/ Fy' Rl Gat Qatell '2116&?1%1 E@li?l nb&5Ee,

ei ther the vi ny nmononer or the vi ny nononer

((ath)dlyisedtste, etcdonst i t uent unit, either of them rray

be used.singly .as the constituent unit, or the¥
be used¥amplasmnfyanylgnoppmeydayinga cyano group ind ude & nitrile

compound confaining a vinyl group having 3 to 6 carbon atoms
[(meth)acrylonitrile, 5-hexene nitrile, etc.]. |
Hydrolysis of the hydrolyzable substituent may be carried out at any

- time of during polymerization, after polymerization, or at both occasions.

However, from the viewpoint of the molecular weight of the resultant
crosshinked polymer, hydrolysis preferably is carried out after polymenzatlon

In the case where either the vinyl monomer (al) or the vinyl
monomer (a2) is used as a constltue__nt 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 (a1) and (a2) are used as the constituent
units.

Among them, vinyl monomer is preferably a water-soluble monomer
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nore as the constituent unit if necessary. The sane

~applies in the case where both of the vinyl - nononers

(al) and (a2) are used as the constituent wunits. 30
Anong them vinyl nononer is pgeferably a .

wat er - sol ubl e nononmer 12 (al), nore preferably

anioni ¢ vinyl nononer, particularly preferably a vinyl
nmonomer having a carboxyl (salt) group, a sulfo (salt)
group, an amno group, a group formng am de, an _
atp maregrefgpablyraraonwnionyl gionoprer partaiulsily paefevably a vinyl

RS Oy -
ALl thAbd SIIGL, A B8 Brkap (T HRRL M B Bl
gﬁfrﬁhﬂb%@bubﬁ@&éﬁ aHur¥ heefeshlysatinyl nddb®Shaving a carboxyl

pref erab acrylic acid (salt). In the case where the

Weald) grovlputy| cegronpyformbng aevide duytherdartizulamy preferably

noper W are used constitue units, .the rati ‘
et i D sty leyics, Ctien Binther sRenadegly
| . . . "

TR AR, 4 P Eptacit B ad o
pr ef er dlthe 93dOwher® U Swalirt solubleevingl fdoriomn&U@n) and the vinyl
range, a further inproved absorption performance
(pemaenex:(a2) laye abedrpconstitnent vnitsnthebside pf tmcontents thereof

(EUBTT i i Rbby S 02 SRl Bene RSy SE T oo

%Iilﬁ'éufalil fe!?&a\ﬁwMb/l@%‘ﬁ%?,vsﬂcﬁhgﬂsﬁgpé%%%g}ﬂ% g?{ ;92/8, With

noner copo nerizab

ahd fraitio\h saélh ah@angsed fmsthehémpeorest dhdseption peiforAsaridee
- other vinyl nonomer W copolynerizable therewth,

“Kpartephady ebsormpiomemnenat andiabsortion eates ete.) wabtaingds

R O e AL S S S ¥
%%h(xhbf {A), 6therahamBihieGiB o8 Birfer SO I/BAE 2) Ividy ;i’nonomer

carbon atons: a styrene such as styrene, a-nethy
<49 epelymeériyalile it eindndohydenal) sstd/mets) can be used as the
vi nyl. napht hal ene; and, a hal ogen substituted styrene
sgppihrentamiy chl or ost yr ene;

As the other vinyl monomer {(a3) copolyrﬁerizable therewith,

hydrophobie vinyl monomer, etc. can be used, but it is not limited thereto.

- Examples of the other vinyl monomer (a3) include the following vinyl

- monomers ) to Gii):

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

(1) aliphatié ethylenic monomer having 2 to 20 carbon atoms:

alkene [ethylene, propylene, butene, isobutylene, pentene, heptene,

 diisobutylene, octane, dodecene, octadecene, and the likel; and alkadiene -

[butadiene, isoprene, and the like] etc.

(iii) alicyclic ethylenic monomer having 5 to 15 carbon atoms:
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(ii) aliphatic ethylenic nonomer having 2 to 20 carbon
atons: al kene [ethyl ene, propyl ene, butene,

i sobutyl ene, pentene, heptene, diisobutylene, octane,
dodecene, octadecene, and the 13 ke]; and al kadi ene

[ but adi ene, isoprene, and the like] etc. 30 (iii)
alicyclic ethylenic nononer having 5 to 15 carbon
atons: 13 nonoethyl enically unsaturated nononer

[ pinene, |inmonene, indene, and the |ike];
pelpeethylenicelly Mnyatlp'atgdrmnpatﬂze[pmmrénnonene mdene and the
| ope i ene adi ene, i dene
Pﬁlé(ﬁfeh}qﬁw ‘PHX,PP@K/ b moromertle ORﬁ%'?aéh‘EIh%
leis
us%%az%éf?’ééhéﬁg?ﬁ%%% Iﬁkﬁfﬂf*ﬁalﬁ%%%%ﬁ% s

pr ef er din sheled3? viesreahe dﬁhew\&ir@mtmémd%r (53) &hm/c % nore
preferably 0.05 wt% to 3 wt% particularly preferably
ococpe lymperizaple innsediag th@gonmfereentatmy the cmntmt%ft(@s)nss

pect t thetot of the vi
niretstably DIRNSS ety Weigt Sttt soteqelrably 0.05 wit
r@@%t% Pgi;"ﬂ'l&h%ﬂy' PREQLSH, 8wak tgrE é’@%pcﬁ{é ﬁ{dgﬁg?&'erably 0.1
(particufarly absorption "anbunt an sorpt1on
ety o dah whes withi mispeet toftkartptalsweizht b thetatylahonomers (al)

crosgqlagnm n ent (b) include: an internal
nk Vi é@%ﬁ@n‘f@mn} sHely ar@ngma farthesamproved absorption

et hyl eni cal n ted rou

SSteF PR Gl ERRHY S ralrR Rt g Shiuhigncmterete) can be
HHRER 8D capabl e of reacting with the water sol uble
substituent of the water-soluble vinyl nononer (al)

and/ or Extwmphiserf tho intsiraabatstiin ki agemdbhiredudy an internal

sis of t i nyl nononmer (a2) and having at
7] fé"a%%?mﬁwég @gﬁm@rﬁ)ﬁww bR OH e e y@qrgqully Hpaatarated groups;

08 80RO 0P 18 o SR o

&ﬁbubleeof&*éﬁﬁﬁlhg bl tBE wefted BAuBBRL @l&bsﬂziﬂu'éﬁlt 8f YhdWater-soluble
mononer (al) and/or the water sol uble substituent

g@rm]r mpednmy hi{h@l@ﬁﬂys tle pfateh &olublwsulmmnat gm)lersaadi by

S S S A e s
Y A g
dandfanctibnabgrouplsyabhleasfiveactiay ivigh Zhé vater soluble substituent
of the water-soluble vinyl monomer (a1) 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 ethylenically

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

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

10 carbon atoms, and polyo]ﬁpoly&neth)allyl ether having 2 to 10 carbon
atoms, or the like is used. Examples thereof include N,N’-methylenebis

(meth)acrylamide, ethylene glycol di(meth)acrylate, poly (polymerization

“degree: 2 to 5) ethylene glycol di(meth)acrylate, propylene glycol

di(meth)acrylate, glycerin (di- or tri-) acrylate, trimethylolpropane triacrylate,

diallyl amine, triallyl amine, triallyl cyanurate, triallyl isocyanurate,
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25 10 carbon atons, and polyol poly(ineth)allyl ether
having 2 to 10 carbon .atons, or the like is used.
Exanpl es t her eof i ncl ude N, N¢nethy|eneb|s

(et h) acryl am de, ethyl ene gl ykpol dl(neth)acrylate
poly (polynerization  degree: 2 to 5) ethylene glyco
di (nmeth)acryl ate, propylene glycol di(neth)acrylate,
glycerin (di- or tri-) acrylate, trinethylolpropane
triacrylate, 30 diallyl amne, triallyl amne,

ttetraialyloxyyethanat penuaerﬁhrwol dzdly} stherpentaetythritol triallyl

ﬁgﬁr awﬁ%ﬁm&@% afa@y ;‘Ihllril i) ggllrlga}dﬁ%%fgbacrylate and

E IyI et her, and diglycerin di(neth)acrylate and
the e (ii) As the internal crosslinking agent W

h&i) Al thé ihiReaa] @oeslinitisl Qalt (b2) Baaug £dpadt dedfunctional
reacting with the water soluble substituent of the

woup-cephblel of repefyhg notioblee Wadey selnblosubdibuent of the

SO' uplee o3t I)al;l%g% S@eﬁ)gg_\gcg’oy glées dr o Xoslugle substﬁuent
%‘eﬁlélrﬁré' dhydllﬂl‘fﬁé gf ﬁ#e%ﬁg Wdhordbr Eﬁ)ﬂnﬂ%&xﬂ%lg%t least one

sat ur at conpoun avil an epoxy group and-havin

@thelebicAlybonsauoatd @oup! hnleehylmddllw@ﬁﬁitur@ﬁedcbompound
conpound havi ng a hydroxyl group and having 4 to .
angporE group anddhing ki p@lrhm@tommta@oethylemc

SRS @@g@%@@%ﬁgg@%mg&%carbon

ga.tgﬁ'fog& aﬁ %rret N tuNanQﬂt Mﬁéuﬂd‘ﬁ%@nﬁ%{ﬂ {20 98ato group

yet acry at e, Isocyanato et
(amﬂ h:)ﬂtmgyl it & carbuth 4toend idagsedl5 Examj)leéﬁthbfm)f intladeglycidyl

cross i nki ng agent W g at |l east two functj onal
ia%@émlﬂ “rgpt I?Yé‘é]cd;ﬁl Wrﬁriarmfte \bad@@x%h%dr@eth)acrylate

subst | Ly [-so VI nyl nmonomer (al)
éSO&P’SPav%?%‘rﬁé%ﬁe@aérm@ egﬁn#u et atod by

hY3EH) A iHeSn@érriah %rd@sﬁl/iklﬂi@ AEERY (bCB‘} haRhy 8t least two functional
pol ygl yci dyl, pol yam ne, polyaziridine,

Erbyps oayzdﬂatoé reanhxt@m%&:wat&aesa]reh& sulistitherst of the

PR GO0 T} THAROIET (5 aruHa) o801 GIRD et FtBG b penerated
L OB T A8 i

pobygfidding, pobliyesyanate, erthelikt énche d@e@t\hwcm&e described in
di am ne, diethylene triamne, triethylen

JP 58(1983)-180233A (corresponding US Patent 4666983) and JP
59(1984)-189103A. Examples of polyglycidyl compound include ethylene
glycol diglycidyl ether, and glycerin diglycidyl ether. Examples of polyamine
compound include ethylene diamine, diethylene triamine, triethylene
tetramine, tetra'ethyiene pentaniine, pentaethylene hexamine, and
polyethylene imine. Examples of polyaziridine compound include

“CHEMITITE PZ-33” (trade name) {2,2-bishydroxymethyl butanol—tris
(3-(1-aziridinyl) propynate)}, “CHEMITITE HZ-22” (trade name)

| {1,6-hexamethylene diethylene urea}, and “CHEMITITE DZ-22” (trade name)

{diphenylmethane-bis-4,4-N, N’ diethylene urea} (these are trade names of
the products of Nippon Shokubai Co., Ltd), etc. Examples of polyisocyanate
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. conbi nAmiary dfesevivony theoviewipiomisol

tetram ne, tetraethyl ene pentam ne, pentaethyl ene
hexam ne, and 25 pol yet hyl ene i mi ne. Exanples of
pol yaziri di ne conpound include "CHEM TITE PZ- 33"

~(trade nane) 12, 2-bi shydroxynkdhyl butanol-tris

(341-aziridinyl) propynate)), "CHEM TI TE HzZ-22" (trade
nanme) , 11, 6-hexanet hyl ene di et hyl ene ureal, and
"CHEM TI TE DZ-22" (trade nane)

| di phenyl nmet hane-bis-4,4: -N, N diethy] ene ureal (these
eqrEpovad énﬂaﬂ%&%ﬁolgbn@ﬁ@wﬁa%ﬁesaﬁﬁ%%%ﬂwgﬁ%é dyagcyanate.

00 outfbi BEen TR RE b SR Al oro
BExBITRi snsvddd mecy anade. These internal :

crosslinking agents may be used singly or in
mn%omté@e petioomance

L ouptaen SFcaa ARSOTREOD AR Yr et UGB the internal

t4.cil { [ . | i nki
T
Ravidpotdder florsetlgyiehiwligninsithivatedsabupgtadrgpeefpeably polyol

more preferably polyol poly(meth)allyl ether having 2
polylBetakalyh ettieartsvipa 2tiiocl() earbpnmtefsy abrtyculaﬂyanmegtrrably

BEALREEy gt e 5l {OFY S oty BUREF SPasme ppgpecry thrito]
BREDRLARS DRLROR Kby peht Batbrpi ey efee ) o

~ 0.001 TWe%heerft offche inraaberiseliaking AidR by preferably 0.001

wt % and particularly preferably 0.003 wt%to 1. 6
wit% tui § it spexet preferably 04102 wiisitgR Wbk, and parhgnlarly

o ahhe S 0, 2 A B D s i

TG0ty ﬁari) %ghﬁ%r@ﬂg&s wielea SRR06INek Q'E}Eylﬁﬁbﬁ&&l@? 1£%8) used if

parti cular absorption anmount and absorption rate,
flbCegsaty Withatheadntert frereoffhetlds ossgd, the cibpot ytmen
(A) further may contain additives that wll _be .
pexformsage (patsicularly phsprntiomamennt pad fhspgetion rate, etc.) is
ant i bac#Fri%I agent, 20 antioxidant, ultraviolet
S688PHY &3 i ng agent, perfuming agent, deodori zer

and or gl GoddiBNRUSIPERY (A) futher it ddntain additives that will
required. In the case where the crosslinked pol yner
bA)Xlesarnbed hetes (mitiseptic agent, fungicide, antibacterial agent,
éntioxida’nt, 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 is in a range of 0.001 wt% to
10 wt%, more preferably 0.01 wt% to 5 wt%, particularly preferably 0.05 wt%
to 1 wt%, and most prefera_‘bly 0.1 wt% to 0.5 wt% based on the weight of the
crosslinked polymer (A).

Regarding the polymerization of the crosslinked polymer (A), a

conventionally known method can be used. Examples of the polymerization

method include a solution polymerization method, an emulsion

polymerization method, a suspension polymerization method, and a
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additive, the content of the additive preferably is in
a range of 0.001 wtl/o to 10 wt% nore preferably
0.0l wt%to 5 w% particularly preferably 0.05 w/o
25 to 1 w% and nost preferabby 0.1 w%to 0.5 Wo
based on the weight of the crosslinked polyner (A).
Regardi ng the pol ynerization of the crosslinked
polymer (A), a conventi onaIIy known net hod can be
used. Exanpl es of the yneri zation d i nclyde a
seyarEed ﬁhwe FREPFAPR @ﬁlﬂiﬁ?ﬁé%ﬁm%ﬁleéhﬂ Si ﬂﬁ edprm 15 of te

 BEUHRE AT 20ER oy BaHRTAN A RE BT 4 ER i form or o

Bpt N RirhZ atAQEhéTFrIéiEQd fdhedteslimgpol P8 eripatiyibih adidtaitic
sol ution upon polynerization may be in a thin film

polymenizatiors prethofioa tempsratee ret trolipblymeyoratial metlyod, an

pol yneri atlon an. adi abat ol.ynmeri zati on_nmet hod, a
wﬁ%@waa @war%me;ﬁ%ﬁi. ordbp ke, gused 5 |
| sot hes@? ?ﬁée Xg%érfs%ﬁ g)gly'i%% 2\ lono thga Ejk‘?}ﬁ& %que?{ghase ,

used pensi on“poly nerlz I'oh nethod or

y}lﬁi ?B@Sﬁen%ﬁ&@ &@étﬁﬁdﬁ@bwymane pethndrizstion
oyed for the polynerization nethod

umthed; a omwzrthmﬁmknowpshspmglr@agnm((gumg @stexy phosphate
phosphate ester rbitan este
AT O 45N b %%V@Bﬂﬂ%ﬁx &HO&%P{%S%YG coflpid (poval,

A L A AP SR e o

vb@fréde Fﬁﬂﬂfe&ﬁﬂ)r@hﬁﬁ@n&héﬁ@w,s@d oisy e aasivn polymerization
met hod is used, polynerization can be carried out by
pesthgdas ueﬂd( eralyvreaizagion canohmcamiadeont by uRingsa conventionally

[ h I
G O eo o q‘g{ %rramgo %%e 0?’3’?@9 tane frﬁag&gapt%ne toluene

1e|111te| on. poI yneri zation nethod is pref erabl e. An
gueous sol ution pol ynerization nethod is

parti ciAimshy the ebbmabhigaticn nmehods}amcﬂuﬁoh\wﬂ]ymandatlbn
l'ike, i.s not- reqU|red and it |s .advant ageous in
preshodis prefesable. Fén M‘éefﬂ’eﬂ 91 apfsaﬂelfl@tl%mthed 1s

t he.crosslin
PHFGF AR RREHITE AR mbeo e odTibe e iagtrequired and
NOis acﬁéh%ééﬂ@ﬁaypﬂdd@ch%ﬁ @88l a conventionally known
one can be used. ‘As

For the polymemzatlon for forming the crosslinked polymer (A), a
polymerization initiator can be used. The polymerization initiator is not
particularly limited and a conventionally known one can be used. As the

polymerization initiator, G) an azo type initiator, (ii) a peroxide type initiaor,

(iii) 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 (2-amidinopropane)

hydrochloride, and 2, 2-azobis (2-methyl-N-(2-hydroxyethyl) propionamide,

-and the hike.

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

example, hydrogen peroxide, ammonium persulfate, potassium persulfate,
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polynerization initiator, (i) an azo type initiator,

6D a peroxide type initiaor, Gi) a redox type '
initiator, or Q) an organic halide conpound initiator
can be wused. 25 QQ Exanples qff the azo type initiator

i ncl ude azobi si sobutyronitrile, azobiscyano valeric
acid and the salt thereof, 2, 2'-azobis
(2-am di nopropane) hydrochloride, and 2, 2',azobis
(2-nmet hyl - N- (2- hydroxyet hyl ) propionam de, and the
[spREuMEPYT: tife ikel, prganic perexige foniexpupde, benzoyl

|
i ncl ude i,.no ic peroxide [for . 30 ex | e, .hydrogen . .
DEFoRfctl SHBRIRERPHEFsciPEhe DY dnouarorisie: sasnicag peroxide,
. ' t ( ni ¢ peroxi de
ﬁ@ré@%ﬁk@fv ééé&lr?f%‘gy(ﬁcar%ggg%%g%'] glﬁh?ﬁ hggf&% perpoxi de,
c iR pe thiedfedpe ope HetiasdiC Gicdintbiagiign REROXéLAL one reductant and

di &2- et hoxyet hy peroxy di carbonate, etc.] and the

lait keast(onie gxidizer lgan bedsedt y Feramples af the redustamt maludmsulfites
of. at .l east. one reduct.a nd at | east one.oxidizer.
araftal Gidats, BuBlesratie R Botalh, Grampnr e Gt aminonium
BiI4E Tertt cloffld) fdRicAldfatBiatil ddcbPic ALid?! "Btdmples of the
netals,” ammonium sulfite, amonium bisulfite, Tefric

okl dséimcliide pesudfatéandfoalitall meds mamsidm eealthes hydrogen
of the oxidizer include persulfates of alkali metals,
pevoiienape oEgANaPEroNHYelr ogen peroxi de, and organic

per oxj de. (iv ed as the organig. hal ogen conpoyn '
BT Kbl elgrebpile S F R A ShATE T 20 PaC i logen
+0mRheaeh3he At hAloken h2omd ratgm”]}] Qt? BRarb SR selected
fromthe group consisting of alkyl halide, hal ogenated

fitday Ithplseoyp cketisting of Altyd dexinlec Hakddeph tahalkyl phienyl ketone,
and_hal ogenat ed, al car boxylic acid_ al kyl

d, kyl .
iqgrenatnd plindsashossicreith 1 halogehatac Rl bapoERglic acid alky! -

eRn) SrarEh el RNELS BReARE SR RRRRR SRR .

1etRhERRTrbmMEEh e, Qmmcﬁaﬁﬂﬁﬁdﬂn!eﬂlﬁi‘é, QricBlf#oiodomethane, dichloro
1- brono-1-nethyl ethyl earboxylic acid al kyl ester

mzethydplzenyd Hepdne rlobppre -l hmethytletiydcardotphic atidpsndf or
N I T e A—
}t@ :1‘(?” n%ﬂ?)%ﬁé%h%ﬁéﬁ%a(é@ﬁg g{ﬁl?g?g}‘jfﬁ"gmoafl%étﬁ9fé6hylcmboxylate,
ethyl 1-bromo-1-methylethyl carboxylate, octyl 1-bromo-1-methylethyl
carboxylate, and lauryl 1-bromo-1-methylethyl carboxylate).

Among them, (i) azo type initiator, (i) peroxide type initiatbr, and (ii)
redox type initiator are preferable. Itis moré preferable to use either (i) azo '
type initiator, or a combination of (ii) peroxide initiator and (iii) redox typel
nitiator.

In the case where a polymerization initiator is used, the amount of
the polymerization initiator to be used is preferably in a rahge of 0.005 wt%
to 0.5 wt%, more preferahle 0.007 wt% to 0.4 wt%, and particularly preferably
0.009 wt% to 0.3 wt%, based on the total weight of the vinyl monomer (al)

and/ or (a2), the other vinyl monomer (a3) used if necessary, and the internal

crosslinking agent (b).
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Among them 6) azo type initiator, (ii) peroxide type
initiator, and (iii) redox type initiator are
preferable. It is nore preferable to use either (i)
azo type initiator, or a conmdihation of (ii) peroxide
initiator and (iii) redox type initiator. 25 In the
case where a polynerization initiator is used, the
anmount of the pol yrrerization initiator to be used is

D o or d8PEh BB R edin forpomhinis therobs baled pomer (), the
%ﬂ?{f}ﬁl{éﬁ%%ﬁog Qn%spge ?‘}‘faxéot%cg ﬁgF ﬁ't s){&te%sxfﬂlc%%\;lgﬁﬁﬁ‘}o%m
(Hlih)@tanﬁer(ﬂ) Om%anW(D) sethidH wﬂl@%@&ﬁa@éﬁbe@ Metel, H@ dissolved or

internal 30 crosslinking alsent é@DlS Upon the.
sbspensedd matheminyd mdmmen(r ) kadéoned), ulnleednpbmmemer (a8), and

b inneltRpiishmen et R b s Seby S 0 salvenra - ¢
<(3I|D )sper se}g1hh t h%lb@t%ﬁféanoﬁg)ne‘} Iﬁ%ﬁ??héﬁ g;‘&h%&%ﬁg@hg crosslinked

Meﬁﬁ@bﬁlﬁd wadéy) &:ﬁﬂ beberilsB et Risateqatredl 0Tl A% 60each piece of
ent (b), or al ternatlvelrtill in a sol vent. The hydrogel
@

3 mm@wdalyycb@gy axmanrdipomiend mnefﬂ;abbmsanctssamgﬂ@ﬁ’é(} pm

3?21 ncg{a 3 ‘?1 %& a&a?g]ggrqu ilﬂﬁ B%ts) reqlg(lJl red. T

?r@f&&ﬁf )inP4 fée e Vi th @n! aﬁ)?%lixgé e 3fke! 1ﬁr‘s§1c§1?na }%1}]

m ore pre y I'n"a range o

farthies tinprbyed drypiees enabeyobitairfed @de: dlﬁflrlg prddegs.l cm
Wth the size in such a ran(? a further nﬁroved
8

dr ynes & hearupbinginaz breeaymed put By i gsgventerally, kneen method,

- $5 R0 G eiRab il Sl B albeaE0NER OB lofpes
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’ Q%@]ﬂdmﬂ? arrﬁﬁb:%% alHIPREE ’aﬁ?‘lmBE@ﬂ' &REhEL, a ﬂ)lmlﬁl@'h@ﬂ or the like.

machi ne, an i npact crusher, a roll crusBer, or
I i ke 15 tha cakmwhasea\mbthe(cmmﬂawmmig Woen) & melbm the

BIariARUER BIgHBITY ML CrOrEDB5F) Belv oG e the edomt can be
\A%Iél%kféﬁ 'bsrltﬁgﬂlﬂe%&fx gaﬁ{erttﬂg p%g 51:718}1' on. In the case

an-organi con alned in the solvent,

t he CQﬁttBBbaQJ WhBﬁe 8h @2BhAIcHIVEIHs @bARGnEdEn &E%Mﬁlent the
by distillation preferably is in
content of the organic solvent after the removal by distillation preferably is in

. arange of 10 wt% to 0.01 wt%, more preferably in a range of 5 wt% to 0 05

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

preferably in a range of 1 wt% to 0.5 wi% b_ased on the weight of the
‘crosslinked polymer (A). With the content in such a range, a further

improved absorption property (particularly water-retention amount) of the
absorbent resin particle is obtained. |
In the case where the solvent contains water, the content of moisture

after the distillation is preferably 0 wt% to 20 wt%, more preferably 0 wt% to

10 wt%, particularly preferably 0 wt% to 5 wt%, and most preferably 0 wt% to

2 wt% based on the weight of the crosslinked polymer (A) With the water

content in such a range, a further improved absorption performance
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20 a range of 10 wt%to 0.01 % nore preferably in a
range of 5 w% to 0.05 wt% particularly preferable
in arange of 3 ww%to 0.1 wt% and nost preferably
inarange of | wt%to 0.5 wt %%hased on the wei ght of
the crosslinked polymer (A). Wth the content in such
a range, a further inproved absorption property
(particularly water-retention anount) of the - 25

%sor_bent resin particle is obtained. In the cas% .
erticulpdy sertesmetegiempmowll epd a hethemaproved handling

s L N
RV hedibeaiNedr eferably 0 wt%to 5 wt % "and nost

preferably 0O % to 2 wt% based on the weight of the
cr oss hdk ehopldl yeraotedhat\whiehconhentvaftthe orgnmosulesit dmd the

P RN G T T ——

et e i PP Wam s DR LBD eflige More
Hetingd THh S IESl is J_:zlrrfél%’%ﬁjb? esiiy 86 ibfiated RRiter content

content of the organic solvent”  and the 5 content of
moéatunieg oechinee (A0 nedirnfacuived hytKBG T Ge.: W80 gt C, 30

of , the crossl|inked pol. r . (A), after heat|] romthe
\m%rﬁﬁﬁsséft‘liml@&?}‘ﬁ@f%‘%g%eff@’ﬁt}}f‘ﬁ?&ngTﬁE %%’ fagnp

L L :Qut xAg an infrared water content
%@sé@??ﬂéﬁéa% 48%WE400" manuf act ured by KETT Co.
120 V@Gh3fethbd BraemahimRshReohet b distiflabehohay be a
heating: 50 10 %H, |anp 10 specification 100V, 40W.

Thevemtitwal hothods fow examiphe; asvletbed obyerdovali by distdlation
conventi onal . net ho or ex

SRveRyRamsie Shenfed aiilem 2ua prnasrrogers oo GEaPd . a thin o

i e o SRR B By g0 e 4010 0200, o
hedtiesl ptestOfe Griidgladetiad theklinetiagdst pppised) a foserenlyying
met hod (heating may _be_ applied), a freeze dryi ‘n% .

meethod, aglramyg methed neingisiigridirayadeenntagion, or filtration.
decantagfion, or filtration., Junther e t .

cr ossl HRERerBPynthe Ry ke YRS (SAALE dving can be
Rrly&hRiGEd.

When the crosslinked polymer is pulverized, a weight-average

particle diameter of the crosslinked polymef after pulvériz_:ation is preferably
100 pm to 800 pm, more preferab_ly 2007 pm to 500 pm, and particularly
preferably 300 pm tb 400 um. With the weight-average particle size in such
a range, a further improved handling property (powdef fluidity of the
cr(;isslinked 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 paftic’les
accounting for 50 wt% of the total weight of the particles is defined as the

welght-average particle diameter.
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When the crosslinked polynmer is pulverized, a

wei ght - average 20 particle dianeter of the crosslinked
pol ymer after pulverization is preferably 100 pmto
800 Vtm nore preferably 200 ¥0h to 500 gm and
particularly - preferably 300 pmto 400 [m. Wth the
wei ght - average particle size in such a.range, a
further i mproved handling property (pomder fluidity of

t he ossl j nked pol r particle, etc.)_ .after i n
pul ver 4%8%@&? bt lozlesrﬁ%aweérﬁccav@rlgée Jﬁg%ﬁgﬁé%ﬁl as

ﬁﬁﬁ{‘* RERF BN TlE M or T8 S G ol G om, sma

A s@g@% idiREs oP7003hh | 560/ pRABOD M, VH0 Gitn taha lt(fﬁ'ﬁ]l/rﬁrrégpecmvely
axis s

ows particle di aneter and the | ongi t udi nal
axé supéipesed omt @ abgtheeiyglan opemengisiaredescenfling order from the

B LD ot ot s S
A AR PR AR s

hiiaviess by visie arwasrt&rg fHisahbier The ®oOsleaf tanedsem;kle @émammg

45 nm and nesh-openings of 710 pin, 500 Inmi, 300
%5 @adrrsmé ig meaaurede@!pg the perqentagebs mgbbgéﬁleawr@na of the

anot an openi,ng- si ze-.descen ord fromt
WEB r%@l%rlga SRt %iers vgth ﬁ%%? Lthe nj Fial gy qqﬁée
l%?bocat e eglattgﬁel argest opening, i.e., 710 pin, that

at t top and subjected to sieving for. 10

m nut eS‘hI@ysmallélgtlae yortteat bhfinegektioks id heigitgdtthefabsorption
the sanple renainin in each sieve is neasured, and

ﬁ%fop@rﬁ@éﬂtl%\g ePrsfeyahirthesontent gidine partcles wrgatrh@l particle

BT TR SRR o SRS B M Myt

El?é‘bﬁf"@lcl@g ziﬁdl‘ %&%rﬂﬂeférﬁﬁlj $he E&?te@ﬁ@f Ehel i ticles havmg the
absorption perfornmance is. Preferably, the content o

parisclpatisireites oh 50 py ohiespas Biwt% ordesneitdr respectb the total
l'im.or ssrs? w%or less with respect to the-total
WeighH ofdbe patielemr ti cl es, and nore preferably, the -

* Gont eninyolcok B BPVLJ GhEBAARILETSD IR AR ing o plo

E€5GREEd behdthd Ab&te- mtRitithledofeighe-aRaridhoRicld Ameter is
content of the fine particles can be obtained by using

ebigiined.

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

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

The shape of the crosslinked polymer particles is not particularly
hmited. 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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gener ated when the above-nenti oned wei ght - aver age
particle dianeter is obtained. 20 The pul veri zi ng
method is not particularly limted, and a

conventi onal device such as a Banmer crusher, an

I mpact crusher, a roll crusher, a jet stream ng

crusher, etc. can be used. The obtai ned pul veri zed
product is classified with a sieve if necessary so

that the particle. size is adjusted. 25 The shape of
tprymes artiskesdaing ot fromp dpeilreysimatestalpar t i cul arl y
limted anpl.es ;of -t he shape j«hclude an .. :

| ndet or P e EDGFORRA SReanes (CLabLSaifighic sybsiange €D
ShARSIniAB% Hydx‘o%&rt%?ﬁbu%b angydrBPROBicINBS8 R BAPSY cohfi¥ning a
i ndeterm nat'e crushed shape i's preferabl e because the
paydiochsson grasychadng shilparieasitby, adnydrepkobiasgbethnce (C3)

ith fibrous_materials when used. for 30 di sposabl e
m%fﬂ@g,a pelystlozane stiugtaresor the ke 5@@%%54 ds y Agpopg, ghese, the

TSR R Rratitanes C P o IR bR s P freFed with
salRedv B ﬁnb@)ving thy e 0ahebiGistihed 8Nse abSbbent article. .

cont al ni ng"a hydrocarbon group, a hydrophobic
subst anEean@2ds afcthiediyiiroghebictsudstases (O amntaipihgwihygirocarbon

e R P e
B AR PRI, YRR DR R s

I leREeHang At dciikadd J AakahnFewdf oramosdsOtHesime.
article.. Exanples of the hydrophobic substane (C 1)

cont ai nbaghe phipslefoardsn, a goluper hevintza peighita¥émge molecular
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08U b SRS T SR G snil

tdomspioliyet afonenicadtite canteal wif tes olefit Rtatdeast 50 wt% basedona
wei ght - aver age nol ecul,gg wei ght of 1000 to 1000000
twexshit of the eelyolelsn sesin) lwathedike, canbecigedon Exagngles of the

cirine PRt b BB S e om R 8RR RO IEREY (the
G1Y @thyRinetidsh@ydid), Asd 3ogreRs! S0 wt % based on a

~ Asthe polyolefin resin derivative, for example, a polymer having a
‘weight-average molecular weight in a range of 1000 to 1000000 and being
obtained by introducing a carboxyl group (~-COOH) or
1,3—-ox0—2—oxapropylene (-COOCO-) into a polyolefin resin (acid-modified
polybleﬁn resin) can be used. Examples of the same include heat degraded
polyethylene, heat degraded polypropylene, maleic acid-modified
polyethylene, chlorinated polyethylene, maleic acid-modiﬁed polypropylene,
ethylene-acrylic acid copolymer, ethyléne'rnaleic anhydride copolymer,

1sobutylene-maleic anhydride copolymer, maleated polybutadiene,

~ ethylene-vinyl acetate copolymer, and maleated ethylene-vinyl acetate

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

or butylene, the content of ethylene or butylene preferably is 60 mol% to 99.9
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.meight'of the polyolefin resin), or the like, can be
~used. Exanples of the sane include polyethylene,

pol ypr opyl ene, polyi sobutyl ene,

pol y(et hyl ene-i sobutyl ene), argRisoprene. As 'the

pol yolefin resin derivative, for exanple, a polyner

having a 20 wei ght-average nol ecular weight in a

range of 1000 to 1000000 and being obtained by

i ntroduci ng a carboxyl group (- COOH)

gl kased @;aatbe csmmbweo m@b@@@t}le |cml%t1falepé |w@f1¢1ﬁ
n Iesj

rEizl”Fn"( o Pra=6iRae; RBplimet, hatingd, Dbt hdtald Sitlecular
RALILEL B LGS *b?%o@%ﬁ%@n@%&%ﬁﬁ?ﬁ%'c%ﬂ%e HBlEl

~25 pol yet hyl ene orinated

pol yet h&é d@poi%t}meﬁe aesith deyiv £ty fodzampley h@méymer having a
et hyl ene-acrylic acid copol yner, ethyl ene-maleic

ﬁlﬁm iageragspeiolersiar weysmfwogﬂeto rL00Q0@y @ndnnyhadlag styrene as

O Bane el B RIE AR oS BReCP Bt SR phedb g dgast 50

-G@@%Iwg&a onld we 'd%tﬁ@ g;mgiréﬂ@aeﬁ&tht@ cﬁﬁ% @edd Examples

copolymer with ethylene’3 but.yl ene, the content of
aiflthe saencinchude/stgmenpredleicaimby dridSthpubtet, st @Sne-xadiene

‘ol % based on the nunber of noles of the constituent

foRehBRer, Apdigtrressrisebyidere copgiymgier having a

wei ght a |.ecul ar N a range

00000 b % REx Reaanibe.  futlihatiBed 23R Spifdf S0° to
B0 &8l by abéd e, EXOn pleffitihe. safn P BIHHES pARMERGY &%, Beeswax,
wei ght - aver age nol eculpar wei ght of 1000 ?o 1000000 and _

icachanla mpxs eydaialloms an essential constituent nononer

~(the c nt of the styr S l.east 50 wt % based ., ..
‘on a we&b 8%?'59%’9 2 611%%61?}%#@56@9%% .%}n@gneqygro? anfatty - . -

| .
PRSP S ST VIGHSLNEBA T g stoms
aiax:rwﬁséc; Ok el cTahel Wi inchddéfmethel M@¥atd, ethyl laurate,
exanpl e, a wax having a neltin E oint of 50°Cto

aoethylsheatade, byl saaats, esctby] pleate athyl elentaiglycerol
car ban and.tal l ow., As

paraffin wax S

PR elaErte Blurer OGOt eRER G £y TR an o e i itctythaito

ex?ﬂ)l‘9151r:t‘t?tfriiff@1 obatddvriagid rﬁéﬂb&@a@ﬁ% %&?ﬁa@?ﬁﬁ?ﬁoﬁﬁ%oleate

cohol having 1 to on at ons

sorbitol monolaurate, sorbitol monostearate, solbitol monooleate, and tallow.
As the lon_g'cha;n fatty acid, an fatty acid having 8 to 25 carbon atoms

or the like can be used. Examples of the same include lauric acid, stearic

acid, oleic acid, dimer acid, and behenic acid. .
Among the examples of the hydrophobic substance (C1) containing a

hydrocarbon group, polyolefin resins, waxes, and long-chain fatty acid esters

are preferred with a view to improving the leakage resistance of an absorbent

article to be obtained. Among these, the polyolefin resins and waxes are

further preferred. Among these, waxes are particularly preferred. Among

-these, paraffin wax 1s most preferred.

Examples of the hydrophobic substance (C2) containing a

hydrocarbon group having a fluorine atom include perfluoroalkanes,
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15 can be used. Exanples of the sane include nethyl -

| aurate, ethyl laurate, nethyl stearate, ethyl
stearate, nethyl oleate, ethyl ol eate, glycerol

monol aurate, glycerol nonostedBate, glycero

nonool eate, pentaerythritol nonol a.urate,
pentaerythritol nonostearate, pentaerythritol

nonool eate, sorbitol nonolaurate, sorbito

nongst earate, sol pitol nool eate, and .tallow, 20 A
PR vw-lémsnpﬁﬁfwowﬂ pepiluozed E@ﬂt?rﬁawﬂgwa*c’ﬁgﬂ

FREGIE e B Qs S ARt MBSy Bt of the

aghth. dinmer acid, and behenic acid. Anong the exanpl es
of the hydrophobi c_substance (C) containing a )
hydr oc &stopexflunrpallpoiey frediamples ansilkang bayirend to 42 fluorine

long-chajn fatty acid-esters, 25 gqre preferredg with a.
e @nd hin 0ichgbarhetares e be ssrls | Erammlps fithé t4r08 include

r | Gl; ' ' , the
BETOIsPERbuRild Refed 0o AR Belea RABERE. | 0
Aepbafliidrepeopava S pdftu@ablit ond, dlony fldbedlede@, Among
these, paraffin wax is npst preferred. Exanples of the

tipdeeqfiiriooctaumies ¢ na beptacaflunredadengme 30 hydr ocar bon

rou avin flugrine,atom i ncl ude.perf] uoroal kanes, .
35" ber Bt eeR Kenty G CXRSR R 1 S5 PR A §F Mucrine
%{E{?}fxfs %ndpfﬁgﬁ%gf@gﬁ%#sm§ gerhxg BEYisk§, aﬂxgg:%ples of the same include

uor oa a mxture two or nore

efiflulbeoethglithe, Asntafferbbitpede| aNaordpRbpedd Mptafladrobutene,
al kane having 4 to 42 fluorine 5 atons and 1 to 20
sarpinorhnreneatridreaflvencodsrmpinsshertadneafluonedpdedenge

bt RSB GRG0, 835 ggmiound having 102

rRRLE{d MBHAPM @B Zmbﬁ%%‘é)%ﬁﬁeﬁe used. xamgles Aosf tge same

tridecafl uorooctane, and heptadecaf| uor ododecan
peclfile driflalokana zefioy pedtaffpoestobrers, kafleohavaplghéldre, 42
at ons _can be

luorjne (10 atons and 2 to 20 carbo
%@@ﬂwahﬁn@e@mpﬁ@ugwﬁnﬁz trigecaiivonopgigitbenaapecnnd
I i.fl uor opropene,
E‘ggﬁﬁﬁcggpgg%@%@be{ﬁ%%% ‘| uor ohexene, _
tri decafsl 41peARedroABsy] 2 \@Rh pAecdR itht ek PSPUE BN EtheAhafing 2 to

perfluoroaryll- for exanple~ an aryl co mpound having
B2tfhoraze atoms and 2 to 40 carbon atoms can be used. Examples of the

_same include ditﬁﬂuoromethyl ether, dipentafluoroethyl ether,

dipentafluoropropyl ether, diheptafluoropropyl ether, diheptafluorobutyl ether,
dinonafluorchexyl ether, ditridecafluorooctyl ether, and
diheptadecafluorodedecyl ether.

Asa pei‘ﬂuoroalkyl_carboxylic acid, for example, a carboxylic acid
having 3 to 41 fluorine atoms and 1 to 21 carbon atoms can be used.
Examples of the same include pentafluoroethanoic acid, pentafluoropropionic
acid, heptafluoropropionic acid, heptafluorobutanoic acid, nonafluorohexanoic
acid, tridecafluorooctanocic acid, heptadecaﬂuorododecanoic acid, and metal
(alkall 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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fluorine atons and 6 to 20 carbon atons can be used.

Exanpl es of the sanme 15 include trifl uorobenzene,

pent af | uor ot ol uene, trifl uoronapht hal ene,

, hept af | uor obenzene, nonaf | uor®kyl ene,

tri decafl uorooctyl benzene, and

hept adecaf | uor ododecyl benzene. As, a perfl uoroal kyl

et her conpound, for exanple, an ether having 2 to 82

LSS TRy B0 SRR bR SIS e sme
e A IS S Y,

ehéitafluogdngaabl, Hﬁh@ﬂﬁ&yéh@tahﬁl,,trﬂidcbﬂdﬁfcﬁlfc’caiﬂﬂ0@1@&y|
ether, and di heptadecafluorododecyl et her. As

d@ﬁtladerzdamwde@damyl i spadti ffomf thvesexaddhhass Oﬁthe same with 1 to
xylic acjd 25, havi 41f|u ne atons and

20 BB ens o BteS ard ALK st B e mmiRlsree of fhe

sane i ”&}n%%g bﬁ%%(%fnll gL BPE}P@ﬁgB{D e substance (C2) con almng a .

pent af I'uor o ropronr oropropronrc acl

Eh thonoptsiapiedving el fhaoes a&bmppeffhmallgd etlséx,

tri decafl uorooctanoi c aci d, heptadecafl| uor ododecanoi c
a@&rﬁluoawkwbc@nboxrlm acadl ame patfluetoakkyl éatrhqi amepaeferred with a

t. It of t fl
Seslismrging i e ke, Porictanie W an Alorosbes? anticte o be

-féﬁfg ﬁﬁlﬁﬁg %ggsff% pEIPt;lé?r g‘e ﬁ%h@% et ﬁ&ﬁugfoa*ﬁﬁpcarboxyhc

Exan'p es pent af [ uoroet hano

reeoidl afb pocfepraphinther. hénhahg thesp pepactoaltkyl carboxylic acid is
hept af | uor obut anol , nonaf| uor ohexanol ,

tPhederead |p@§r1@@19rcbhorAmgm exppplemieltrd sonededelneropropanoic
adducts of the same with 1 to 520

""%S@E%R’é 8’5?1"8 :Iile%ﬁ'e al so i'ncluded in the exanpl es.
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Anong the a%@mbeeblefsub%rr&gmphamﬁg §lﬂa§}@e§§né GBucture, a

containing a hydrocarbon group having a fluorine
alhmnep erxhbd:ﬁanbénhydmeetohethe h]merrdﬂ beusad kyExsapbexdof the same

aci uor gal kyl al co preferred with a
S fide o HBBUARY SHfEate SPATEbPES &l GRA PoBysilpwane

*E’%%%S?%hﬁéﬂ o BEIAReRRhe MoC | S0, LEiiF. c
qmlﬁ(@&@t}gﬂ@ﬁ@bﬁﬁﬁoﬁyre&ﬂaﬁmcﬁﬁeagaomﬁrsﬁane ete.},

perfluoroal kyl carboxylic acid preferred

| g@wbmcsdrrap Bd@dﬁ@lmﬁpﬂmqu:ﬁeémsﬂoxane amino-modified

ori)trgliclx%%(eog{ %@:?fnlgo&ﬁed polysiloxane, and mixtures of the same.
Among the examples of hydrophobic substances (C3) having a
polysiloxane structure, silicones and modified silicones are preferred with a

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

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

polyether-modified polysiloxane, aminc-modified polysiloxane, and
carboxyl-modified polysiloxane are preferred further more. Among these,
polyether-modiﬁedrpolys_iloxane and amino-modified polysiloxane are
preferred particularly. Among these, amino-modified polysiloxane is
preferred most.

In the case where a modified silicone is used, the position(s) at which
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poJ ysi | oxa
bl

acid is preferred nost. As a hydrophobi c substance
(C3)- having a pol ysil oxane structure, a 15 silicone,

‘a nodified silicone, or the |ike can be used. Exanples

of the same include pol ydi ne2Ryl sil oxane,

pol yet her-nodi fi ed pol ysil oxane

| pol yoxyet hyl ene- nodi fi ed, pol ysi | oxane,

pol y( oxyet hyl ene- oxypropyl ene) -nodified polysil oxane,

S s TR RS G SRR SR

| ' e . M : _
BB RO S ANEI BSRIE TRy g o
- b6t sitey iof golysilpphiys i dtotaneratinsléube skid sfquilgsidate, or at

nodi fied silicones are preferred with a viewto

b ol/a sife dhwin eaddgsminalssambetd sfleanf pelystoxane. Among
rticle to be obtakned.,.Anong th , dified. .

Bhésec BReuBant sPBb e MEwASTRE D) e lerebly 3 introduced either

RELYSEE ek a0 ol S} LR b G i

pol ysi | g%fne, I{ad}] locg:%r %bi)(%/ﬁ?(% ?]Péens po%g#%gsgtﬁgmé?%ls on

pod ardeedf pulyclexammveith Anoiesy tdeseroving the leakage resistance of

pol yet her-nodj fi ed pol ysil oxane and am no- nodi fi ed

pBIahsprhsntmtisheto by ebtained pArganiaizapnys (nedigingrareups) more

am no-nodi fi.e olysi ] oxane i s. referr.ed, nost. .,30.4n
PRAEaE Ak aptiolBidhiot RETRE hdn M IEGBa BF hatt Sidel of
a8istlbRis) at which 25 an- organic group(s)
-Frmdi fying group(s)) is introduced is not |limted
parti ciilxaniples efian iokgamiy greuatmadifyite; graim oftx
Y%ﬁ“%‘%’&ﬁiﬁédg{m]%g’a&%%ﬂs nd%gls)%wét : Sllsaqugg 3;polyoxyethylene

- B PR inile R Sla R PR AR Bl oThe content

(hasBer)adf ok eElend Sand/p Gkﬁﬁﬂo@gl@{egg%ﬁ%)é)contained ina
e c

preferably Is introduced either ‘at a si ai n of
polygthémsadiiedpolasildxptamenprefersibiie 1o o A0 qed oner i nal s
0 ot h si,des, of, pql ysil oxane, with a view.t
Privedi e Bl aietme moldrte Topre Srrlardty Ban o,

: : in
BRACHS I B BDLTY REED, SHATHLE BERMRBL 1% 1Y; (o the case

whaire the bregoifisnmhsedistiatdnchi Ao, aflrtiodrisiprexaddeakage

Exanpl es of an _qrganic group (modi fying group) of a
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 thereofis
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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pol yet her - nodi fi ed pol ysil oxane include groups havi ng

a pol yoxyet hyl ene group, a

pol y(oxyet hyl ene- oxypropyl ene)- group, an-d-the I|ike.
Thecontent (nunmber) of oxyet3d ene groups and/ or
oxypropyl ene groups contained in a J-0 .
pol yet her-nodi fi ed pol ysil oxyane preferably is 2 to 40
per one pol yether-nodified polysil oxane nol ecul e, nore
preferably 5 tqQ 30, partjcularly preferably 7 tq 20, _
amangoepdifies; Ié(ﬁﬁﬁﬁ)‘iﬂ% ingluds & BROUH EoREIRNE L REMPAEXOUD

A s R R Y L
absor bee ciilcéft 6f A Br@kid R6d (hBdifhe At} tn WIEK & modified

1
an oxyet hyl ene group and an oxypropylene group are

- @ilioak pedferahly 1sct( KAtHoig/g te 10696 KOYHergg gs eugrboxyl

preferably is | w%.to 30 w% mare preferably 3 w %-
egupmlepiyangpexy-cagivalent) §F 51 anapg soyvalgnbmpereprefpugbly 600

308G, 00 o 0Nk Bl BALMSH-0XAreLit1) BBOTEOELIDRIS 3000

ent” there I'n such-a range,

HOHNEE, heakags fresdrabBNte0RRDHh:/E itk 2500 IROHARg/g. In other
absorbent article are obtained., Exanples of an

ovagdn;j theglowep limiddiffthie egntprgigf)theforganic group of the modified
car boxyl - podj fi ed po il oxane include a graup
SHHORE AR rét’{:yaisb‘gﬁ%/k@&gzg, as gf@r %ﬁl ﬁ‘l&’g‘-’ﬁE%r?ﬁT BROXY

SRR S b IRACH, Hibi DR aBly 8 KOMmere,
PArepEbaylyopifraldf @08 OB bigk an dmsasmopSereblan 000 KOHmg/g.

gigani c g;oup (rmodi fyi ng group) of an ~26

enviseotid nppepbnis of theasmmenseiaebly g KNP0 Rng/g gnore

 SPoRTy S AU RO R Wt BERRER S PR BB most

A S I g o - -
GO ROl S B 6 0 n o i
canpes wespectively al famtheraim eoryl lediageatasidtanes ofism absorbent
am no equival ent, nore preferably 600 KOHrg/g to 5000
ReF¥kg/ @ brapbtalnedr |y preferably 800 KOHmg/ g to 3000

KOHy/ ¢, _and most _pr.ef er abl 00,.KOHmol g § 500

Koy ExapeisBRE bR Bl By G oot e

%%@hoﬁﬁé&ﬁolg’%ﬂéﬂl@e BcPlde kadx@%rr_@ﬁ?b f5hH asShéieRPethoxy,

preferably is 400 KOHmg/ g as a carboxyl equival ent, an _

bpocsy, betydopy, valdedecyloxy, dexadeadoxyuinatctadecydorye  The number
f I K ,

%rf gar r()%ba orr?soicl)l alggrﬁgc{xgy’ group preferably is 1 to 40, more preferably 5 to

30, particularly preferably 10 to 20, and most preferably 12 to 18. Inthe

case where the 'numbe,r of the same is in such a range, a further improved

leakage resistance of an absorbent article is obtained.

The hydrophobic substance (C) preferabljr has.a viscosity at 26°Cin a

range of 10 mPa-s to 2000 mPa-s, more preferably 15 mPa-s to 1500 mPa-s,

and particularly preferably 20 mPa-s to 1000 mPa-s. In other words, the
lower limit of the viscosity of the hydrophobic substance (C) at-25°C
preferably is 10 mPa-s, more preferably 15 mPa-s, and particularly preferably
20 mPa-s. likewise, the upper limit of the same preferably is 2000 mPa:s,

more preferably 1500 mPa-s, and particularly preferably 1000 mPa-s. In the
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particularly preferably 800 KOHrg/ g, and nost
preferably 1000 KOHMg/g. Likew se, the upper limt of
the sane preferably is 10000 KOHhg/ g, nore preferably
5000 KOHng/ g, particularly preéferably 3000 KOHmy/ g,
and- nost preferably 1500 KOHmg/ g. In the case where
the limts are in the foregoing 15 ranges,
respectively, a further inproved Ieakage reS| stance of
an absorbent _artjcle can _be obtain npl es of an

sPganTherg rtgﬁ YISGesHY A5 Ih Seflbagpnsge: & 51I9R aqumi Jepkage
Q-g%%%ﬁgg(‘gﬂﬁl Eg&lrﬂgﬁt Mﬁxx o ﬁé@aﬁﬁ‘e gsuch as net hoxy,

oxXY, 1 oxy, hexadecyl oxy,

and octrm.-epmﬁ)wueTmhemmbpﬁ&lefsu%fm@ @ ?H@fekébl?ris 1to 10,

al koxy group -preferably i's 1 to 40, nore preferably 5
troore3prefesaly Culod, lap doyatenddoily pt@felrab]@()s tafid bosther words,

B SL a2 B i (SR SHnBh o pealiR by 2. and
f
PR B3RS 5L 3R RBAURE otk Sl i sy mstorabl

a0y nseRIreferably?8, 4nd Basticarkaneferdblsl 8. MRathe bRse2@B@re th
nPOI{I S, m)ree presferabl galéc rTPg s to 150% nPa- s, © a% rethe

FALBi wlia thereof &f by sidhya 2ongRa Sutben B0proved. leakage resistance

her wor t he r.limt of the viscosity of the
W&&PO%RFGB @%%g{l%}&(g)e ‘g]t 25'C preferably is 10

nP ' . 0
or of or iy forf LAY H{%ﬁf’s&’f B ARANO bl ie g 001 wise
sa1Bewiehrira plr#ferabR0N005 RS to 80w tYw, r;@aﬁ@fcamuﬁbwfei&@@ 0.07
nPa-s, and Partlcul arly preferably 1000 nPa-s. In the

wt% to 1.5 wt%, apdl mestqureftrably DHewi¥edook Wt hasedrtheedight of
range,. f,ur t her | eakage |st
‘3%%‘8?@%*#&*3%?30&1@% i %@&f Wm S it TPt Mgt of e Sontent of

: IW)F‘ hiG 18 I PRES, ﬁgre ¥.008 &t%&&%ﬂéﬁ%e

pre era y°2 to 8, and par yprefe

Ipmefetrhbly OOF d8t% Saﬁdlmdsomefekahsﬂwto mfwﬁ%l balsibﬁBoN ghaeveight of (A).

éé;i{ preferably is 1 nor e preferabli/ ,_and
evese she yrpeelianhef W%Sa@ﬁl{é’ﬁf%”é ¥ 53 Wibtpe mariereferably 2

Sk TR AL RPN 1. w8 R EALEFRER Y B e

vabel¥Hehe &E@E’or'eﬁoir& Ot BiANGRh Ardhgd B HITRIPYRdunt under
| eakage resistance

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

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

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

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

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

surface of the hydrophilic material (d1) or the hydrophobic material (d2) with
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of .an absorbent article is obtained. 10 The content of
t he hydrophobi c substance (C) preferably is 0.001 wt%
to 3 W% nore preferably 0.005 wt%to 2 w%
particularly preferably 0.07 288 %to 1.5 wt% and nost
preferably 0.1 wt%to | w % based the weight of the
crosslinked. polynmer CA). In other words, the | ower
limt of the content of (C) preferably is 0.001 wt%

nore preferably 0.005 wt/o, particularly 15 preferably
the hydroghcdne swestenge é@vinsatﬂrgtameﬂ Wiheinsiele ofieachgarticle of the

i ght of (.A). _Likewise, the upper linmt of the sane -
- %ﬁg&%ﬁgg|r§§m§§¢}g}q./o, nore preferably 2 w%

par ti cylarfNoRies BE&RHDesla %tr‘M:E{‘irea('fwj sO8S thay £E6hRM o (RC)

wW/o. I'n the case where the foregoing content is in

sorahed withntlee salbstanps (Ohisavnuainedridehe idsideudicanhamaticle of the
water-retention appunt are in nore preferable ranges.
absebenbggsiaspati€labsor bent resin particle of the

presentyi nventi on a eStructure such, t a

B ent 1T e WO eisib i & LhRebll B R b as
mm(@ﬂ%n@g WhidhR foRsiedan0f nRAfTRrRRkhithheafledsi®alf of an entire
absorbent resin particle, the hydrophobic substance
c@rfavaypf blee hydtaphobic silestenne (@) Bip cvabagrwithidhewrosslinked
the structure of the absorbent resin particle

PebaseT a part or an 25 entirety of the

hyd - . ety -
par 1 oRE o RUBERhAEAGRaThn e ba% ARLS By by Affihobic pybstance
S0P SRALNEOARNALE oMb WINEGhEom B Tbin B QrBA0 layer
W ‘

he hégrophobi c substance (C) is contained in the
ishisictieredf (Adall) ipdormed ewbich deesabgdobmrtherfeségping sandwich

particle,.Aqr structure. (2) such that a .materjal 0)). -,
R S 0 LA Pk e B e st

SRS Rhafhpl SHASR b R bl s lon
hy dr op Meirefogebdteaneactied sush ehat thaeshridttiohd RG)sk@entained in
of each particle of the absorbent resin particle. The

the inside ¢f dad prpjaele of $he abserbent rpsimpartidarefgrs to the

connection,( orgred with the. substance j .
OB A O eh SrAd ARG L5 Q) is present
ARTRE PeHhe HLEBAth PAFELIE 08 thd REsSHYRE %éiﬁ})a(r%fae.r efers
to a sandwi ch structure expressed as (AMCMA), which )
i s for deshéuwlddeamotedrthat phefenablyathel lsahophebic ssfbstance (C) is
entire : X
preslent 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 particularly, 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 preferaibly, it isin a layer form. Regarding the size (dimension of
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-~ fislee hydronhobiaswhsiaace 6 b contpimag gy

surface of the hydrophobic substance (C) is in contact
with the crosslinked polyner (A). 10 It should be
noted that in the case where the hydrophobi c substance
(C) is present only on a surfage of the absorbent

resin particle, a two-layer structure of WO is

fornmed, which does not formthe foregoi ng sandw ch
structure of (AHCMA). In other words, such a two |ayer
structure is. not included in exanples of the

tageat portior, RE)itamm) bétipe esemctiom/FHE), dnprefarably includes a

Therefore, the structure such that the connectjon (R%
isﬁraégm-bnﬁ sariion of A8 Hadp dE0BHBERTH Breleaniely ) Kt 800 um,
RERERRE TR DL 57108 okl Bon B ES ilh co c0

RS eWith hRtidight-TivledRrdin @86h ab@iigeC h Futtheritproved leakage
absorbent resin particle. It shoul be noted t hat

presiktrmel of ahﬂ*abdiuyhemﬁpmix;le camb@]'gahtaiale]gd@ is 20 I
b1t he 1a 46 caenmhars the hyaroBais SHBRGTEaF b ol By dighobic
] T R i e R

$HE HivARSShdbEe subtahie (ORhhviigea pulysilogansdimdteure, the shape and
substance (C) in the inside the particle are |inked '

st dfithewshyectisn (RE) stwape rotasireddun facinistanqerppripgming the -
el T 68 o Bty b e
gﬁ%&? ﬁ‘ﬁ{:llo%%la%{{&?‘%'m (of .‘é&ﬁhﬁﬂ&?%%%z! IM&” manufactured by

at’ion he sane, wt view to inproving the

| Baednes hdtanacivaliflin biee badewbbrathahgdrddmbic substance (C)
article to be obtained. re p,re_ferabl%aéﬂcit iIsin a

B 1 Pl b B e A%, T CEBRLRLAR S0 e ofehe
gﬁ%séi{t ihBnGOARGER WRE of BGhicrbiorRk Sy8sRRIgtHe Wakd 8¢ Sedion with a
trarght-l1ne portion of 10 pmto 1000 pun, nore

picgipelaidovéait fRwhtas B&oank amd/op dimiethyloethyr,mtef endifhyreafter
100 gmto, 700 jun, and nost preferably 200 gmto &8191
osexapg the §aqeamifi usa ofer peanning elefdrom MYigrRsEope (SEN).
further_inpr [ C

articl gn ggﬁ c%\ég g!g{egrlgﬁgg%béofﬁe%tsrte% Saﬁﬁcl@@la@kﬁs%%e
containing a connection (RC), the absorbent resin particle can be produced by

a method (1) in which the connection (RC) is formed and subseqliently the
hydrophbbic substance is mixed with the crosslinkied polymer (A), or

alternatively, by a method (2) in which the connection (RC) is formed while

the crosslinked polymer (A) is being produced, or the like.
In the method (1), the connection (RC) can be formed by processing

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

form, or a fibrous form. The hydrophobic substance in the pulverized film
form preferably has a weight-average particle diameter of 20 pm to 1000 pm,
more preferably 50 pm 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 pm to 300 pm, and particularly preferably 5

arben-group, the shape - - -
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In the case where the hydrophobic substance (C) is the
hydr ophobi ¢ substance (C2) containing a hydrocarbon
group having a fluorine atom and/or the hydrophobic
substance (C) having a pol ysilggxane structure, the

shape and size of the connection (RO can be neasured

by, for instance, perform ng the 10 mappi ng of

fluorine atomand/or silicon atom etc. with use of an

el ectron probe mcroanal yzer (EPAW (for exanpl e,

TuiKte 860 i) CTheand ffant preferbbly B&EOh lengkh) of 20 pm to 1000 pm,
Alternatively, -in the case_where the hydrophobic
surstpneberably 50iusn tp S0Ry 2@ prstirulazlppreferably @00 nm to 400 pm,

Iy b h d S
ERErLBRrRgheR 2 XER BEICR0 i otbrs REEPIRRG NP LGP, and
B_%Hil:ﬁia%lyofyréf&ﬁabl}@ ;Pi'h%f%e_lrﬂ phVertd ABroMd BrmSerePéradly has a

m crot one,” washing the face of section with a nonpolar
$algthndf 20uph @s1 0k ame raord/ mrefelialdy HOpretd 00 pet cand
and thereafter _qbservi ng the face \(/i/it , use of .a

8 1%

paatisniaglepeaierahly 1008 do f00 pppn ter ebprgferably 0.5

IR PR onb RRAE Y L B R Sl B Ay preferaby 2
pa t6 §59uRanWieh Rhe dimetsiins iR uRhiahibes { frthér WhpLdved

he connection (RO is formed and subsequently the
hgedrapeimsistanabef amabsidenit webistarice candevlasiddiked
pol yrmer_ (A)

uhi Brmiblen et e smeReyn LECH) fonc it the hidrophobic
FURRS e oL ) b8 B0 o bedf o el
tached ﬂwﬁw@z@s&m ar® pbhiethydhetraldscand palwiriredfn-form

into a pulverized filmform a bead form a rod form

BhtaPen s dverizingn Doy thiletg Hispaor erprrtn LM and
POE-¢* g%x%n? el HyCTANOA POL YO, RRAD! &ié&l f%rﬂﬂéterial obtained by

pref er 0 ~un“to 400 j1'm The bea orm
pudfatizbicya pelystyrent gt Eveesgapbg ‘ORI endhafmtaredby Asahi

0.5 30 ~Lmto 100 g mor e preferabl gstupto_soo agm
WGFQ%iIeﬁSﬂ-)ar @ﬁgﬁg}eérom ?prglesaonéﬁh fayped withrHee

' . . 20 000:~
HS OB T2 G P Ras L RSP bfy ¢ Snicble bead

P A8 {fo 4@0h pleM TOSPEARIM2402 MaufdcaiRidy GE Todhiba
gmto 50 ~Lm nore preferably 1 ~Imto 30 ~tm and

- Pali¢ares! (udgtepmeh sheaobm dlieome resit FingrpowWde, Mebglviusverage

formpreferably ha3

particle diameter:’4 pm), ‘QI‘OASPEARL 3120” (spherical-form silicone resin

fine powder, weight-average particle diameter: 12 pm), “TOSPEARL 145”

(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 a material obtained by pulverizing a fluorine film {for example,
FLUON PTFE” (polytetraftuoroethylene film), “FLUON PFA” (film of a
copolymer of tetrafluorcethylene and perﬂuéroethylene) or “FLUON AFLAS”
(film of a copolymer of tetrafluoroethylene and propylene) manufactured by
Asahi Glass Co., Lid., etc.} (weight-average particle diameter: 20 um to 1000
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5 length of 20 pmto 1000 [un, nore preferably 50 gm
to 500 pm and particularly preferably 100 jimto 400
pm and a dianeter of preferably 0.5 jimto 50 ~Lm
more preferably 1 ~un to 30 ~gjy and particularly
preferably 2 pmto 15 gm Wth the dinensions in such
ranges, a further inproved |eakage resistance of an
absor bent substance can be obtai ned. 10 Exanpl es of a
connection (RCl) formed wth the hydrophobic

st ance (Cl) containing a hydrocarbon group include:
bead-formmaterials 'such as | ystyrene beads and

pol yet Witk ﬁéﬂb@d@smmdlrpgjthee{;akeg‘e fresimtaee wf an absorbent

nmat.eri al s ar tlcles i t,o 1000
Brﬁl clg, R fr ‘é"'ihe\,gf Q&r%ﬁ{egm%g %@@Sg%d&natenals and

mnu&%ﬁrﬁgﬁné d@A{@&%&Wlf&ab E622r'\1/|d gmrjlrat1 2r| zLa\JIB g

obt ai n@te byethwl foe mhizk e tlve @Jﬁisstﬁhké& pelyihé{A)fid the
exanpl e, (PS manuf actured by Asahi Kasei Co Ltd.%:
ennastion &C)ds awh deeited mamc)s%ﬂ}bamhmmst thet Jygdrophobic

BT RES R GisreReil St i 0t i P Bk e (4 G other
whi e ARl Mﬁﬁﬁl@ﬁe&‘ (&Y 2B tiE E@E‘féﬂ@méguﬁéﬂan%g 8% form a

(indéterm nate-fo I cone resin
m@shiehaetenagee} particle diameter: 4 W), "TOSPEARL
3129" (spherical-formsilicope resin fine powder,
wei ght sydbsconneridon( Bﬁgpwferalzlygﬁrmect

%ﬁﬂﬁ?@%ﬁ%ﬁl Sk e T R S asafiel P%ﬁﬁlﬁﬁlggked
t YA %!2?5] ﬁﬁ@?)atfcﬁf §E§gt1%toﬁ' thB8ahwd ﬁﬁﬁhﬁﬁfé@l?e?erably is

contai ning a hydrocarbon §roup having a

frhmexi g athymrogelaif utle caosmlinded glolpneaiAbd Ihywhould be noted -

ul verizing.a fluorine film{for exarrple FLUON
(*%& pdng &ppmﬁ%ﬂw Peateripls pyeferghlyiaxe ped (f i | m

o PrefPRR I et B dRRRBbL °0 T of

c opoI YVR{erofhd beﬁiﬁk@i lé'i’dém@ 8 Bﬂtﬂh@@%bfﬂh%)aqueous solution
manuf act ured by .30 Asahi ass - d., etc.)

Pl zagicer mgthed thiediming afnafmemg @Eﬂ kuﬂatﬂmgﬁﬂifeﬂzonnectlon
B vildiserpiditied BavgrenA) it daf hanfed perticllanly, a4 the

foregoing timing may be either during the polymenzatmn 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 leakage resistance and the like of

an absorbent article, the timing preferably is immediately after the

polymerization process or during the process of crushing {mincing) a hydrogel,

and more preferably during the process of crushing (mincing) a hydrogel.
When the crosslinked polymer (A) is obtained by the reverse-phase

suspension polymerizétion method or the emulsion polymerization method,

‘the timing of mixing the connection (RC) with the crosslinked polymer (A) is

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

polymerization process {whereby the connection (RC) is formed while the
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article, a crushed filmis preferable anong the
above-described materials, and a crushed fluorine
filmis further preferable. The nmethod for mxing the
crosslinked polynmer Wand theggconnection (RC) is not
limted particularly as Iong as the hydrophobic
substance (C) is present in the inside of the
crosslinked polyner (A) fin other words, the ,
crosslinked polynmer (A) and the hydrophobi c substance
e)ssTinkad polyanec (his teing fommed), inMedovieleaftet bee
connection (RC) preferably is. m xed, not w a
apleaen gt pwrﬁm&sﬂnﬁ 6?/19 Rebygdyationsprocgss ﬁfﬂ&mg a process of

gég%%&#‘}gg{}%%%g‘?g{“us“ﬁg' B%C(?Eg{%g&g nera}%]rggdrrr%?téely 10 wt%, |
Piet &L ARIY abRr thE 1YW fidn pRodekErAaehg @he ph6eess of removing by

crossl i nked pol yner I't should be noted that in the
distilhgicopen argamictdodvarstueeddbs pplyeien zddion, ahvering dedpidsess of

onpgenequs] y in -a kneadi ng-1i ke manner,.. When t he )
grm@t%ﬁﬁé@lregﬂyﬁwﬁ?ﬁ e s ASBOR Hsepyithha Vit de igproving the
Ohut i ) . - L £
e dRaioR e SR R R W bt e RO S sty Bberably
ROHUABE th&)polPmBsizatibAigreeddaithinedi ety aftaf¢hé Belymerization
foregoing timng nay be either during the o
pobeeserduwdng the debydsation processdimneliatelyt aften the dehydration

pol ymeri zati.on process, , during th ocess. of crushi.n
DRodkER-f) ARG 4P JEPcesa dPT FRIORDEIPLUSLLIAGHOR Y, PrE YR Bolvent

DA S0l 5, R AT W i

pbssb et inahkiRiely dher theholgmureieiabbiocess.
I mredi ately after the pol ymerization process or during .

“the pr betbecate wheze theixng isgrrigdiopdrdyeng theprogeasof -

re ef.erabl y. duri ng f.he process of crushin .
Errnethe s Red Bgonventingal TREerasees PRt Eusm kel a
LShR4t éHo?)g) r,gﬁhéllﬁ?axhﬂ‘l,eé SENPRRSRaeHERE BRI iBbact crusher, or a roll
pol ynmeri zati'on nethod or the enul sion polynerization
oridied as 4 hexirigmaghife. mlxi thg dabe wderaaheimixigRi3 edrtrted out in
the crosslinked, polyner (A is not limted . . ' '
pardlymarizatign sshitiome feyieg aviky ateltivplydjeh stisyringgower such

045 P B TES R 55 AMRESIOI 6 e canewher
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 forméd, the connection (RC) is formed by
polymerizatio‘n of the crosslinked polymer (A) in the presence of the
hydrophobic substance (C). Alternatively, the connection may be formed in
the following manner: the hydrophobic substance (C) is dissolved or
emulsified (dispersed) in the polymerization solution for forming the

crosslinked polymer (A), and the hydrophobic substance (C) is deposited in

process of the polymerization for forming the crosslinked polymer (A).

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

dissolved and/or emulsified in water and/or a volatile solvent (however, no
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crosslinked polynmer (A) is being forned), imediately
after the polynerization process, during the
dehydration process (during a process of. dehydrating
the same until noisture beco approxi mately 10
wtl/o}, imediately after the dehydration process,

-during the process of renoving by 5 distillation an

organi ¢ solvent used for polynerization, during the

process of drying the hydrogel, or the |ike. Anpbng
tereaRifidd shusedy evhé Qolalle evivedt bREerdNgkagd is, from the

resi stance and the |ike of an absorbent article, the
tilewpgingrod fremaiviabilitysa srolaitilg solvenp thytnexhibisisovapor pressure at

HBEEESA it PO RE B el b OB DB 4o i Pa, and
a&@ircuie[} ?%%%ﬁ&l Q%i’%ﬁrﬁogﬁﬁds or during the
0 ng by distrll

rocess I enpv ation an organic

sol ventExdifiglbsf dithp SblitHeissRien® inclafd al¢dHolEhaving 1 to 8 carbon
preferably, during the polynerization process, or

iatoei Guethgnal, teéhandleisoprgr mledtol crtepr bydosarhons hawng 5 to 8

case where the m xi is carrjed out during the )
shebutatns Gryng BRe drOgRPLate. coRvER: Pt Baving 2 to
Qﬁ&rj%nﬂﬁﬁlqrs @%Qﬂ%ﬁeﬁ%ﬁ?}i@h’éﬂ@t}}e@ L T Cletc.), ketones
pharmam I [, a m nci’ng nmachi ne, an 1 Apact” crusher, of a
telving Grtosheirbes aaoiisXhbgofBChietieylethylkbforkast: agAsters

-the mxing is carried out in a polynerization

davireg 8rto ecarbonadomist(hthyl fermatey etlyylhiaghats; isopireyl acetate,
r.sugh S onpm xer or bi om xer n be.used.

Rt S rpae. e, nid the besuPert PR FadA A GI8a sotvent

GRE rdg_@g, e aﬁ%ﬁ%ﬂ gr EesALR GRS pg{e;e?nﬁglg{m rrlawdt!b% wt‘%,‘more

kneading 20 machi ne such as a e used.

~ippefedrablyel ke (2T00 vt iaeid pdreicobrbe préfenalflRQ0 &t% to 400 wt%
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formed while the crosslinked polymer (A) is being
teppean theeveighh et thohydwrphobie sulisterea(l). In the case where

| rizat i-on.0f & he, crosslinked pol i n,the .
PeEE AR ORISR, BRERRed A SrBiult Hyater usbd piSterabiy s
AOLRER b I968k Y6, hivRe pPBRSSHIYBD W% thed RLME qnu@a%ﬁchnﬁdy
foll ow ng manner: the hydrophobi c substance (C) is '
pirefeohlyd7 @ wt%etn @6 it cbiaded apireswdightoftwater and the volatile

pgi‘yggri zation solution for formng the crosslinked
peTREr (A), and the hydrophobi c substance (C) is

deposi . ' ' fo

form ngﬁ%hfgﬂgygég ﬁlg%%gg;sp% P@“ﬁgﬁlrﬁ? j gé‘ﬁﬁeﬂ%hd% %%H’S [ (l:(D) ﬂ
sbhiEhad &8 doskineor ﬁ@ﬂ@ﬁﬂh&l@ @PpaftairaPbnfieétybfI0surface of the
di ssol ved and/or enul'sified in water and/or a volatile
bydyephilichoakerial (dhbor the hydrophobic material (d2) with the
hydrophobic substance (C) is contained in the inside of each particle of the
absorbent resin particle.

As the material (D), a hydrophilic material (d1) or a hydrophobic
material {(d2) coated or impregnated with the hydrophobic substance (C), or
the like, can be used.
| Examples of the hydrophilic material (d1) include hydrophilic organic
polymers (d11) and hydrophilic inorganic substances (d12). |

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

electrolyte {crosslinked polymer (A), etc.}, a cellulose (pulp, cotton, sawdust,
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----- -- ------ - 33 emulsifier is used). The
volatile solvent preferably used is, fromthe

vi ewpoi nt of renovability, a volatile solvent that
exhibits a vapor pressure at 20'Cin a range of 0. 13
Pa to 5.3 Pa, nore preferably 0. 15 Pa to 4.5 Pa, and
particularly preferably 0.23 Pa to 3.8 Pa. 5 Exanpl es
of the volatile solvent include al cohols having 1 to 3
carbon atons (nethanol, ethanol, isopropyl alcohol,
éteay, etﬁ3dW@@]amé¥'@brdvﬁné bacterid celdalosen at ons _
(pent a hexane, ., cycl.,ohexane, tol uene, etc.) t.hers
havi ngr@qxgptegrogghe i’é’éﬁ%? RPTEANE Rubstagre (¢l dnglade glass,

LEhERBNIER] AN 3Ad cBlc- ). ketones having 3 to 4 carbon
atons_ (acet ohe, nethyl ethyl ketone, etc.), and esters

10 havilixardples df the hydropiahi® nifefipll (dDrinBhale BfdBsbhobic
acet at e, _i sopr &%1' acetate, diethyl carbonate, etc.).
% ZaRis RAvReRh K2 waddry dmphobicanorgatic sebsteinges (d22r e

o 900 4t U5° RePopRebterERaBTpal> v P67 acesnithy fadepin baving a
RdiEheubardos m@re%ﬁﬁawéigﬁégn WirklaR o AB0cd01 0RPPBE B be used.
obi (O . Tnthe

t he wei ght "of the hydro c substance

dizzen plesrof thé suaiednchyie thegldrobhebizahibetind ©10$9@licable for
the anoynt of water _used preferably is 50 w%to 98
FeopIngt WP%@CE@WW@%&%W% palpethylene resins,

' | referably 70 wt%tp 90 wt % based. on the
BB a0, bR OB, epony
rebiheVaRg veteE DRSSt ructure (2) such that a
material (D) 20 obtained by coating or inpregnating a

art ofxamples iof the pafystyrene frasie micludeepolpytinrenlj | i c

Y
_.materi al 1) or the hydrophobic material W wth the
MR

o o2 B AL AR BSpRRRE A pSetens

essneliviens eanoymer, puy strepgnbutadiene gopdizmensi de

andrlophddn gty B8ysii@éhael W coated or inpregnated with
t he hydrophobi ¢ substance (C), or the |like, can be

used. Bxamiles obthe palyhyatrdphe kesnmatkdeaolypitgpylene and

i ngl ude hydr ophi | | ' | di | d
PP BE PRSP St ances Wiy

Examples of the acrylic resin include methyl (meth)acrylates, ethyl
(meth)acrylates, and polymers of (meth)acryl ester of long-chain alkyl alcohol
having 8 to 22 carbon atoms.

Examples of the polyester resin include polyethylene terephthalate

~ and polybutadiene terephthalate.

Examples of the polyamide resin include nylon.
Examples of the epoxy resin include materials obtained by curing the
conveéntional epoxy resins.

Examples of the urethane resin include materials obtained by curing

~conventional 1socyanates and polyols.

Examples of the hydrophobic inorganie substance (d22) include
carbon fiber, kaolin, tale, mica, bentonite, sericite, asbestos, and Shirasu

(volcanic ash).
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Exanpl es of the hydrophilic organic polyner (dil)

i nclude a polynmer 30 electrolyte crosslinked pol yner
(A), etc.), a cellulose (pulp, cotton, sawdust, 34
straw, etc.), wool, mcrofibri3j and bacteria

cel lul ose. Examples of the hydrophilic inorganic
substance (d12) include glass, silica gel, silica,
and clay. Exanpl es of the hydrophobic material (d2)

i ncl ude, hydr ophobi ¢ 5 organic polyners (d21) and
hydr opH&BPBEthesey dhe bydyerbliconateyzaly (dsanerereferred. Among

PR Y
HUmdRObhdsr, 800890 ahaHhdPEmies %%ctro@%‘%’%&le%eférgé% an?t?ngrﬁarly.

i ncl ude the hydrophobic substance appl i
f or m nRegaedognttecshiape ¢fithe, hyabiophilys waterialsidn} and the

APt U e o 2 it
R B P00 o e, o

shype/en®tihy hkBea©eRg whRh thalfdsiorhiRa M A5l @RS he&i shape)
copol ymer. Exanpl es of the polyethyl ene resin mc?u e .

i I ] Bbap@Esy@pli’gfbﬂméd, aﬁﬁorgm&l hﬁaiv\ttrtelmﬁll ingleterminate shape -
' t .. t

ﬁﬁr&%ﬁaa%bgg%w%&%ﬁ%i fEthes; yf’l‘é_néf’ L?E_ﬁyfgﬁe: e:' "

CoPe VT SRR eI 0 S50 g 00

petierEbly }stve(mblﬂl)tﬂ@-ber%%f Bartle deNdetharn @h %1000 wm, more
al cohol 20 having 8 to 22 carbon atonms. Exanples of

refepablyds par tor &) pmi, pelrtidel gty peefeydldnd Otendpl2Soghat further

O e SR B SIS b o 10

W&S Nid e ?alg%g(,ec{ flﬁjtﬁepﬂﬁ%z% I%Xk&!lg‘é %%gstt&!rﬁg% ﬁggn absorbent

conventional . epoxXy resins. €S0 ane
aeticle 15 obtaidednat eri al s obtai ned by curing - :
conventi gnal. i socyanates and pol yol s.

t should be noted that the volume-average particle diameter is
measured by the light scattering method (solvent: methanol) aceording to JIS
7.8825-1:2001.

In the case where the material (D) is the material obtained by coating
or'impregnating the hydrophobic material (d2) with the hydrophobic .
substance (C), among the examples of the hydrophobic substance )
containing a hydrocarbon group, the following is used as the hydrophobic

material (C) used for coating or impregnation, with a view to improving the

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

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

long-chain fatty acid ester; particularly preferably a wax; and most preferably

- paraffin wax. Likewise, among examples of the hydrophobic substance (C2)

containing a hydrocarbon group having a fluorine atom, the following is used

as the hydrophobic material (C): preferably a perﬂubroalkane or a

-perfluoroalkyl ether; more preferably perfluoroalkyl ether; particularly
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Exanpl es of the hydrophobic inorganic substance W22)

i nclude carbon fiber, kaolin, talc, mca, bentonite,
sericite, asbestos, and Shirasu 30 (vol canic ash). 35
Anong these, the hydrophilic mfierials (dl) are
preferred. Anong these, the hydrophilic organic
polynmers (d1l1l) are preferred further, and anong

t hese, cellul ose and polymer electrolyte are preferred

B e e i RSBt il 5
LaBEG R AN LRS P iR AMETHELR 3% 6 ARiRRGst prpferably
rdiHepladRRrofr oy PEENES, of AARDLaBRS ohiey] dthey. mﬁgef?%ﬁse,

the 1 ndeterm nate shape (crushed shape) and t
shagreg examplestdrthedydanphbivisubhtanice (C8HAReINY A polysiloxane

h d shape) is preferyred further. 10 The
Sli?'x'*‘gfcgﬁlﬂﬁ(’ I%F’g% ‘@mg;% U)(S&ﬂ)asgﬂ@ h Oﬁlg)al?légﬁg‘ﬁﬁréal;@-gépxqurably

1 . - ticl

HebraBidth gl Abhen b oS BB BB B powthg
tpeefed@blpolpdivhéitiyl aflbyaks.ef erably 10 ~nr to 250 gm
further particularly preferably 15 jimto 150-pm and

nost prghergbhy abové-mmrteork@thydriophobic substamcesatige, a
HeoEh i SrstEheas o8 g HoRt HOWE ARG BaERRE ArR@relomred

I ' ' | by tthe ..

Toht - SB4Fe 8HFe Wik FRE AGPRL ) 10 plEREM SBLel I poating
00 ithipBegB25 tHe Bgﬂﬂopﬁiﬁc nheteeiR €1 NeItR thichymbahbBle 0

i s the terial obtained by coating 20 or -

sHbstegeal Chameieg hiyel expmobiscofithedridabplioldy substarided C1)

R AR IR S e o
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. %zﬁ;@ﬁalrﬁﬁuéﬁ fd%‘é@o?ginigsoxlim

. r gngp . .
material (C) use or “coat | nggg?hpﬁ’p%tgln%tl onftg\}\nmpﬁo%mgthe
leadmgeaebimpmd s thelikeedkhaghsoeisdittatiete:gnefdrably i lpelyolefin
of .an apsorbent article: preferably a polyolefin 25
resipderyafiye, agyasndepgnativhestan astey ohailangwhein faby ecid; more

- . Qr.- - chai ' - .
L R TN R T —

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

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

hjdrophobic substance (C2) containing a hydrocarbon group having a fluorine
atom, the following is used as the hydi‘ophobic material (C) used for coating
or 1mpregnation: preferably a perfluoroalkyl carboxylic acid, or a
perfluoroalkyl alcohol; more preferably a metal salt of a pérﬂuoroalkyl
carboxylic acid, or a perfluoroalkyl alcohol; particularly preferably a metal
salt of a perﬂuqroalkyl carboxylic acid. Further likewise, among the

' examples of the hydrophobic substance (C3) having a polysiloxane structure,

the following is used as the hydrophobic material {(C) used for coating or
impregnation: preferably a polyether-modiﬁed polysiloxane, a

carboxyl-modified polysiloxane, an epoxy-modified polysiloxane, or an

~ amino-modified polysiloxane; more preferably carboxyl-modified polysiloxane,
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paraffin wax. Likew se, anong exanpl es of the

hydr ophobi ¢ substance (C2) containing a hydrocarbon
group having a fluorine atom the following is used
as the hydrophobic material (@7 preferably a

perfl uoroal karl e or a 30 perfluoroal kyl ether; nore
preferably perfluoroal kyl ether; particularly 36

pref erably di pentafl uoropropyl ether,

di hept af | uoropropyl ether, dilreptafluorobutyl ether,
@En apcmnafdddr&ecb pelwﬂomm ror aanaiimstmatifate pabysiloxane;

0. he%_thxﬁ‘y rqa}i) éwzgr g)er}rr]amﬁgd %gept %glgg%;g ggtg%/llammo -modified
Z@ﬁ%@éﬁﬁé{%‘épﬁ?’%l@ M E*%%ﬁ?ﬁé&%%f’%%ﬁ%b?c

mat er | adsmb% th@ra%t)eéaﬂéﬂuorpéﬂ NPAFTRHbic SIBRXARS, tRE
|

al koxy- nodi fi ed pol ysil oxane; and further preferably

Butdraphebisysubstdnseates) hmmmg 4 helyaloxsnerstrucbmedare preferred.

113, BRI Biaotobld i anas (DO hegsral ) is,
ek IR e e WL 09 el o FRREE b 0on wise o
v eYs, moxéq;kbfembly 0.065Rytds e@mq;bt% §ﬁtt&i1§ﬂ9qaré@rabl)y 0.07 wt%

anong the exanpl es of the hydrophob| c substance (d
dork Mﬁ:i"/n gl mpdt predersddy @rbwﬂs% tche 3fwt%owlmguils ausade, a

dro b|c mate ed.for coQati.n
%ﬁ’é 1’8?% Yeakaes Tovisty s A W&e%lh@rfi@%gk%@ed-

resi st Z@f@c%@nf BF} d K8 t&ha Py gsﬁﬁgﬁ]&n #hé lwcé t of the

prefer y a polyolefin resin derivative,

desdsliafkiedepolpmen AL sireferablyeinl # pgngdof 0.1f ﬁt%ytoaiﬂ ®t%, more
nor.e JEreferabl a wax derivative, or an ester of a
@

b QeSruteyo 26i \{v}t%,pmm%ﬂualdylpfefqmbbel a\b‘f/yttaw wt%;and -

SRl Rbh B OR A o3k, LT ucti pTBhesla Ruber adipoved
hédeyheSfosi AHRRG of B aBXHHRhE SrAklel B LeRiHRY, dr ophobi ¢

substance (C2) containing a hydrocarbon group having a
f 1 uori de thatcase wheee fthé hbvorbgnit sesiseohARlé has a structure

hydro hobi.c. mat er.i used_for coatin
tpm P@ﬁgt%%e abpabent spea R l%emkwnr@duced by

B S i 50 B OB s

pelfthep (A'?}? ol the aﬂ;&ﬁbal(z) tﬁl?datds@l*a% Pbl}bin&’i%t%l@ %ﬁ’fo@mmg the
metal 25 salt of a perfluoroal Kyl carboxylic acid.

Fresshakelinodwinge (Abmothy pitesence 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 (D) and the

crosslinked polymer (A) are mixed so that the material (D) is present in the

~ inside of the crosslinked polymer (A) { preferably the crosslinked polymer A)

and the material (D) form a sandwich structure}.

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

mixing operation the materials preferably are mixed homogeneously in a
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exanpl es of the hydrophobic substance (C3) having a

pol ysi | oxane structure, the followng is used as the

hydr ophobic material (C) used for coating or

i mpregnation: preferably a pol3®ther-nodified

pol ysi | oxane, a carboxyl-nodified pol ysil oxane, an

epoxy-nodi fi ed pol ysil oxane, or an 30 am no-nodifi ed

pol ysi | oxane; nore preferably carboxyl-nodified

pol ysi.l oxane, 37 an epoxy-nodified pol ysil oxane, or
mgylkednaneer pol ysi | oxane; particularly

g:n:eagf mﬁ?"éﬁgr %%lé‘?gg%%@gﬁ%ikﬁgﬁﬁéﬁ%&r%gﬁ&ed polymer
0 o Lot AR P I

(cvhnbetiomRE).pol ysi | oxane structure are preferred.
“The content of the_ hydrophobic substance (C) in the

mat er | diegapylingthe derdeqiused forthedioyegoing mimmgfneadiag process,
.. brefer.abl ip a ran of 0.001 0nto wt 9
18 5Bl o Ehag infed Ry SubBpdiing cohpeorion (RL) Gap e Hsed.
r ef er ghl . A . nrefenahl
D 3 ot o hefingihatt @) 6f d kil bt ibriBRfloff] (hLAEHAE! Y
icopsshinde dl pdkage (APRi thaprasente afitlebanitbenl (BY, thel e is

obiai ned. . The content of the materjal (D) is, based
RelYmeriFatigh ey be kaused By g|stateom bl pajerial (D) 1s

RSEIREL o AGpe RN B ety Rl o orTBERipa i
lerodsHnked Holwhés W) and nost preferably 2 wtl/o to 4

wt% In such a range, a further inproved 15 | eakage
r esi st 3Mben of paath oalasoeitérdtyaiftal surdadesofdhiediyadphilic mhgerial

-

R LN TN LN
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' a4 r .t he, met 1), of.
\SSRRNL AL 1520 CF B TRUEERM IEDTES ) b lssote
oF easblsifledidlisporsedan  HlveRt, drhigtdrabiodly Bhatid teafdhiferature
polymeri zation for formng the 20 crosslinked pol yner

ehyve istheltirzpeint ¢o of tofecomesnilen( DBy sbhdpingxiheg.
t,ho 1) for. m Xxi the crossli ed. polyner (A and
BRaPSShiid slifitafics BPetn Peiisgaanbanid atatay as | ong

~as themRiLht &Qﬁ@%ﬁﬁ@;@ﬁg@ﬁa@&@?ﬂ%g{@ﬁ{nalg(ﬁg) or the

are mxed so that t esen

bydiashabiic hixerinb&)iwithdhedpdrephoif: subptaicer@blyn bee
crossl i nked pol yner (A) ) o ' .

achieved by spraying the above-described liquid over the hydrophilic material
(d1) or the hydrophobic material (d2), or dipping the hydrophilic material (d1)
or the hydrophobic material (d2) in the above-described liquid. It should be
noted that jt 1s possible that the coating or impregnation can be achieved by
bringing either the hydrophobic substance (C) in a solid state or in an
emulsion dispersion of the hydrophobic substance {(C) into contact with the
the hydrophilic material (d1) or the hydrophobic material (d2) and
subsequently heating the same at or above the melting point of the substance
(C).

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

solvent preferably is removed by distillation. In this case, the content of the
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25 and the material (D) forma sandw ch structurel.
However, the material (D) preferably is m xed, not

with a dried-form crosslinked polynmer (A), but with a
hydrogel of the crosslinked pdgner (A or a

pol yneri zation solution of the same, and nore

preferably is mxed with a hydrogel of the

crosslinked polyner (A). It should be noted that in

the 30 m xing operation the materials preferably are
egenicHolvdrdtarsihe remavaddy diséHating preferabniset( witeto 0.01

FPyriere pigfErabin oy v LS pette RGHARIYIS BFleTably S wide to 0.1
(RO AR k8 phr ST i 1o B plfeq BRTPETABRE of the

mhxterHIKDRadiWith Pheeastent ih Rack aRingeyh ¢artheednioved leakage
m xi ng the connection (RC) can be used. In the nethod

eeyistancedperngulpolyywetdrzetention emdunthphgntabsorbent article is

crossl i.nked,pol yner.(A) in the presence of the

Fheamed " PophS CHer WHSrY Mate R s e he-AmEent fhg content of
ellaﬂ@y s r D/GEHJ# b :

glﬁgggﬁllsed [ nﬂ{t%haelg%%%%grq r?getrf(aglry issg? lqﬁvtql ‘on (erVJt ‘8;1918151691) referably

Ohet%ctoadswt Bk parthallifigprefdrabihe vt pabtwidh, &d most preferably
entirety of a surface of the hydrophilic nateri al

h
Cavierteewhpdiasgt o thermeighit of the materiel €At eWith the content
B SEIRLE el o SRR 5 RUBSHRNEE A Qs By
ﬁmtm&e%m SRBLAS DS dh %@gb&ﬁ%m&é i@bbefinan vely,

eated to a tenperature above its nelting point so as
t o becdtrehoddtlemoted that dhée ngethblidor furdoeipoliecsolvent and the

substance (C) can be used in a_ liquid state. The
o [3 a&o (O car q _

baetergayrathetrdent pthyentepni arecidemtionl o those in the
t hyd bi terial (d2) with th
kot obfhst Bt KERIERE B be' 20 aehi eved by

spr ayi Mheldibverltahat €68 Pel A ikirtd 1 REE hakfularly as long as it
hydrophilic material (dl) or the hydrophobic nateri al

Geszplvesrthdiygiraghilivesuibptamehi()] enduhe nbave-dasdribed water and/or
hydr gphopi ¢ materi al (d2) in the above-descri bed
Ivg)%\frﬂ .Soﬁ’teng%%ﬂaaefgére oted that it is possible that
the cogllBg108 of AREGL AL LR SR P EpAGRLE V&L Mg, or bringing into
contact include a Nauta-mixer and a turbulizer. |
“-Inthe case of the hydrogel particle of an absorbent resin particle

containing water, the hydrogel ma'y be crushed as required. The size
(maximum diameter) of the hydrogel particle obtained by crushing preferably
18 50 um to 10 ¢m, more-preferably 100 pm to 2 cm, and particularly
preferably 1 mm to 1 cm. With the size in such a range, improved dryness is
achieved in the drying process.

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

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

distillation after polymerization.
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~bringing either the hydrophobic substance (C) in a

solid state or in an 25 enul sion dispersion of the
hydr ophobi ¢ substance (C) into contact with the the
hydrophilic material (dl) or t4% hydrophobic materi al

- (d2) and subsequently heating the sane at or above

the nelting point of the substance (C). In the case

-where a solvent is used for coating or inpregnation,

t he 33 solvent preferably is remved by distillation.
I n t hi dndhscase gehergtheselvent caatans agy epganic advertsthe content

SRR S E AP O G Reio wo
W01 W, bt e RbRPE Yrids W 0wl pa#igﬁlaﬁﬂﬁ?fﬂggatb%% 3 wt%

‘preferably 1 wt%to 0.5 wm % based on"the weig

riatOel wdbs, @R mét praftenbdpitwettts to).s wdl% baseahge tha weight of the
\fﬁ%t er inproved. | eakage 5 resistance (particularly
grhengresm Rirtigho unithothaeonigsb im eueh armangeea fyrther

S GblEE ok SRR SRRy BPPbLORER S or
Gh tabkbiHen® e SinSS HARM ¥ ditathei %010 20 W% nore
preferably 0 wt%to 10 wt% -particularly preferably 0

wt % t o Ib thedpasamhemrostatpr éf esrgthbiyed ih thédesdloedt, whetcontent of
based on the_weight. of the material OD). Wth the

dRMIERHE aften ﬂl@r%@?lhﬁﬁwmfegai)ﬁh&e@) w44 th 20 avt%. dpersiglerably
I St ti =retention

SRR 1T BRESIBRL B ALY 0 BR TR TR b ot peterably
lewtRtte @ wirthdsed ofeiHeOfefghit of HP %bBarHdhe reinvieditichd With

the method for determ ning the content of-the solvent
dhe conemtitbeteaf an shok @ tamgehfurthes enpfotdicaksarptibhfeefbrmance

ol yne A). 15 The solvent that .can be used is npt .
R e T e R A g thand Pandheompperorater drying

144 b L hed
RN B ARl (RN LM N SRR,
of a niltermatipd Hakletefromiapthyicodtertt ¢fikingrgafic solvent and
bri ngi ngéi nto _contact include a Nauta-m xer and a

et pnd dhe method fonsewaymmpen sphentir digtillapiontdrelidewtical to
absorbent resin part.icl ontaip{ ng water, the

oo bt e oBfslingel noliteE R 1R "G S0

(maxi MR RERb&IYredin pARIN¥IMLPBE RAVELSLE ORI ld\efe where

by crushing preferably

the absorbent resin particle contains a solvent, it is preferable to pulverize

the same after removing the solvent by distillation (drying).

In the case where it is pulverized, the weight-average particle
diameter of the pulverized absorbent resin particle preferably 1s 100 pm to
-800 um, more preferably 200 pm to 500 um, 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 is. Preferably, the content of fine particles having the particle



10

15

20

25

g0

is 50 Rmto 10 cm nore preferably 100 pmto 2 cm and
-particularly preferably I mmto | cm Wth the size

in such a range, inproved dryness is 25 achieved in
the drying process. The crushiéddg can be carried out by
the same nethod as that for the crosslinked pol yner
(A). In the case where a solvent (containing a
volatile solvent) is used in the production of the
absorbent resin particle, the solvent can be renov

- famgprgf é@ﬁmratqrdﬁssast?ewt HorsAess Math rerpechty th%@@%welght of

S aiien ol rqso%s%iﬁ”%s%ﬁé Buf CaflEoEPP AL rRfiikE Boine the
Byrisdis tdléﬂnét 106?{' PRI GDleks 83 LopbP1d with Qés;vac%/q;o the total
hore prefera 5 w%to 0.05 wt% particularly

wre@lﬁrc&tilhﬁ pﬁmﬂc%s t @He. contept obitheb fims papiidéecabby determined
w%to 0.5 wt % based on the weight of th 5 .absor bent
bwsrngaaml@fcg@ermdnw% therakaye mantgeed weighigavergee particle

further . oved agbsor ption performance (part| cularly
et ds BREERefy

TENTE

unt) of the absorbent resin

- parti cipgy kBe %wrmamnl #nd RRe pRSECNEECaRIBHeh the same

contained in"the solvent, the content of = npisture
afethods he thiost inl thet dase gfthe eradslinkied Blymes {4) @01 he used.

nore preferably 10 0 wt % 0 %4 particul arl
pr ef ergbpfh@ﬂﬁtofmtl§eﬁﬁ% i‘ﬁﬁé’ W\éét&“ t FeERdransic @’%tt%

ol A i B
EM{hRarsHapR! Q\éﬁgleﬁiﬁﬁf ?h';ﬂﬁrp@hﬁ rﬂiﬂpﬁncé Raad ﬂk&]:ﬁi’ | YAmong

wat er -ret enti on anount and I ng pr operté after
qaerujlapeepdxmdetdzmmattg coxﬁsh&daslaamsmﬁfera lg because the

parti.cle, etc.)  are obtaine 15 Th : '
' 'Eé’ftéﬁﬂﬁ?ﬁ‘i“ﬁﬂd? ﬁesh%’ﬁtﬁa%{ly(f@ %Jrgvaa\/gh{mgrfaatenals when: == -

t r
HELE T Rl s B QHH%P%%@?% ity of he
theslinkes pohkaer pattydtes f4lling ofh roabsles ibrduy Materials.
particle maybe pul verized. In the case where the

absor bdhe al@@rbﬁrptaqesmp@rte@iﬁtraaﬁ begubjsiciechto syrfagecrosslinking

f bl I 'f t
B EeStrotn: Byt Ho B Py FREY 0 R e A
YhREBnking &uRl L @rb&dihkihB % 28Rt the 8XFlaffRsRAMhkGhernal
crosslinkin'g 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 (al) and/or a water-soluble substituent generated by hydrolysis of
the vinyl monomer (a2) is used preferably. Among examples of the same,
polyglycidyls are preferfed further, among which ethylene glycol diglycidyl
ether, and glycerin diglycidyl ether are preferred particularly. Ethylene
glycol diglycidyl ether is preferred miost.

| In the case where the surface crosslinking is performed, the content of
the surface crosshinking agent preferably 1s 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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di ameter of the pul verized absorbent resin particle
preferably is 100 Jimto 800 gm nore preferably 200
~un to 500 pm and particularly preferably 300 ~un to
400 pm Wth the dianeter in siggh a range, a further
i mproved 25 handling property after pulverizing
(powder fluidity of the absorbent resin particle,
etc.) is obtained. It should be noted that the
meight-average article dianeter can be determned in:
twithodmsed pmrmtatabamohat of the winyd asenomérs (ad) and/or (a2), the
crossl inked,.pol ynmer ( The smal .| er .t he content, of A
AP PrehBi AL o) G REbes BT pppBAmesgad) used if
NCe, | R r - -

e R P e iy A7 i NG ARG bt ¥ congent of the
aurfa®scrbsslihih ftagent Fﬁé’eﬂmﬂ? 18 SPeembe bPﬁ'ei-éBl?' 5 wt%, and
wei ght _of "the particles, and nore preferably, the

whiandy prefexablsrd wetodsasedvamthe tosal weiglttiafl (@1) and/or (a2), (),

R RN e e R TIN
fi t ; o, :
e

wiefirabhve.nagertiar t Witletheleareheof tlse sehelinisueH a Fiige, a
t he pul verization and the particle size adjustnent,

tfHetherimpraeed absorationtesréormandtedsobtainefl. t Ahe surface

crossi i.nked gcthéne‘{) %@B can bg used.. The shape of, .
SEPTTOHRERE &t SPHEVEh B BB AFAMPLe- PRFAY B A b 2fEeqws; soltion
RBhtAiGH 25 [s¥irtalcBTE ng %@HPB@& He fﬂfk%rﬁ ity ‘bhi‘ﬂﬁ]e%
i ndeterm nate crushe hape, a scal e shape, a pear

shgpegnatidg ahe hbeodieat pesingpatichnwig tHewpeenhapbstion, and

tsﬂ@ i ndeterm nate crushed shape is preferable because
oy _

seqgntivheating thespme ARG 10@R8TCY can be~~ = - -

ent angl ity fibraous t.eri als when .used f.or a
ai sposafecttiolhent AT pARGRE o il WFPnei3FFRtich pReferably
FasHeRicohiaingf diffistie-peRstthtiRkeEcpO(BIRE aR@nktitheSt component.
falling off fromthe t1brous materials. The absorbent
Hsstontpininga diffrsinppenabrpticgegand (EYrd fimgher improved
crossl inkin as reguired. As a cross|inking agent, for
FPSR i BeklopRancs (Hbsprptio suaurhaTR paPHaBdate) can be
ehesisikljnki ng agent), the sane ones as the internal
crosslinking agents (b) may be used. As the surface

cr oss| e difhuaenpenatirhtingGgany (BMd £n h ARt RE ibdifoving the
absorption performance and the |ike of the absorbent

diffusing and penetrating property of a liquid in the inside of each particle of
the absorbent resin particle, and as the diffusing-penetrating agent (E), a |
conventionally known surface active agent or the like can be used (for
exampie, surface active agents described in “Suiyoser Kobunshi no Saishin
Gijutsu (Latest Technology of Water-Soluble Polymer) published by CMC,
May 2000 and “Kaimen Kasseizai no Oyo Gijutsu (Applications Technology of
Surface Active Agents)’ published by CMC, December 2002). Inthe case
where.thé crosslinked poiymer (A) is obtained by the aqueous solution
polymerization, among the surface active agents, the following can be used:

anionic surface active agents; non-ionic surface active agents; cationic surface

active agents; and amphoteric surface active agents. Such a surface active
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resin particle, a crosslinking agent W havi ng at

| east two functional groups capable of reacting with

a wat er-sol ubl e substituent of the water-soluble vinyl
nmononer (al) and/or a water-saldubl e substituent

generated by hydrolysis of the vinyl nononer W is

used preferably. Anong exanpl es of the sanme, 25
pol yglycidyls are preferred further, anong which

-ethyl ene glycol diglycidyl ether, and 1%:eyceri n
-RESY epaR be beed pingly gyrtatocg ware kitdscf]

|saméntay lehased in
lvgol diglycidyl ether is preferred nost. In the case

%ﬁ)é%én?ﬁgg‘surface crosslinking is performed, the

cont entE9fmpleB & $Ké Latshi L Qki: -erably

i's 0.001 WM9to 7 l\ENtB% E APk %@é?‘%?%%’?@ﬁb&. 48T Lo

5 wt % etiher gabbicelid acidyhpriag dlabl 3000::088n Wi dmisarll it thereof

ﬁ'to/,based on a_total, apount of the vinyl mpnomers (al)
Fefigm relypxyethylene fpelymarrisates degrdend tadedaury)ethandcetate,

t ther yvinyl noner, (a3). used.if nece ry..n .
b Epoy bR enTRHE GouhRehinaiFs gepred FF¢ SE Rt sthtosuccinate,
ggal,ent of the surface crosslinking agent preferably
is 7 w% nore preferably 5 ww% and 5 particularly

pr ef er altkyl (dthardsbifaeid estert st havialg 1Rt@BO0 chrif@l dtoms
nd({jor ](@gé) (]lj"g), and (a3). Likewise, the lower Iimt
Jrodive lagwybsuliae, spriuay ppliosyethyiand (polyryeriagtian degree: 1 to
' .00, %._ 1mor r ef,erabl . 002. Wt 9 .
B SR Bt Py Wt RO ReBE S8 Glimeripation degres 1
¢03) BitryPEulfhe:, PRNRXVBtISHER: del?ﬂl%@i’za?ionfdﬁéﬁﬁagﬁleto 5) coconut

i mproved absorption performance i s obtalne
oulrfatiyencid noreethamidi argidessalitunedfhtbyetcflor exanpl e,

_ sprayin aqyeoqus sol.ution. caontaining a surface
P el O Phersbiubiientdeal hopne i diasg parbon atoms -

15

20

25

.

. ) : ; i it t he . .
(ARSEHAII oo RLRRIBEAL 88t AR RLERER I lipate. el
(100C uiky2@@Ber) phespihaerdaest salehavingard 6 860 ehriidiatoms

ges_ent invention preferably 15 further contains a ‘
ofc R sphetegodient pqlR)xyethpleve{polymentation degree: 1

RO R o Res AP OB  abor pt | on perf or mance
ot ai oS T G el PO RCER caftid fichle (RIS lourate,
Mdhamhmme lavraty iau@?;t he | ,

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 oil fatty acid acyl-L glutamate, sodium lauroylmethyl-p-alanine,
ete.}; and .

others [disodium polyoxyethylene (polyﬁ]erization degree: 1 to 5)
lauroyl ethanol amide sulfosuceinate, etc.), and the like.

Furthermore, examples of the nonionic surface active agent include:

aliphatic alcohol (the number of carbon atoms: 12 to 24) alkylene -

oxide (the number of carbon atoms: 2 to 5) adduet (polymerization degree: 1 to

5) [lauryl alcohol ethylene oxide adduct (polymerization degree: 3), oleyl
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20 diffusing and penetrating property of a liquid in

the inside of each particle of the absorbent resin
particle, and as the diffusing-penetrating agent (E),

a conventionally known surfacg active agent or the

i ke can be used (for exanple, surface active agents
descri bed in "Suiyosei Kobunshi no Saishin Gj ut su

(Lat est Technol ogy of Water- Sol ubl e Pol yner)"

publ i shed by CMC, 25 May 2000 and "Kai nen Kassei zai no
@,lgolcql Jemhsl@n(eWe adxdm&tr(pol"yammmmy degreesa) fcaclealot aleohol

(b ety 3hauf Golinearrinmac ﬁgretei:) R
arong Eh 2o PEYRETHE R %{ H FERROT kit Sy pgrication

Whgtlee: 1ott Briighst FARE acRCEhY uagISst §F caBhn hBthS: 12 to 24) ester
jurface acti ve agﬂent S; cationic surface 30 active

g@h’leﬂiylan@l ghyaoh céymematlbacbgam la)enagm‘ma;rats,qmdiyathylene
r?g)f fi\&e active 43 ent be used ingly, or two or
col polgmegization @ gféeagg% eF‘h conbi nati on:

Ex I

Exanpl Il AR RS ﬁﬁéﬂﬁc%%cééégoz Aflhol BELNARA (the
antnber of ddibbﬁ@ﬁom@ «B$@Q4)Jé@tl@?|[gl? h@Yﬁ(ﬁﬂﬁtearate
(ﬁﬂ@ﬂém“ zati on degree: to 5 auryl et her acet’at e,

nagAveel Wnyeﬂenyaf@neox@taw czaﬂddmmhe@hbestﬁrtamrbltan

T Mo R B o B bR bR B0 e, scrbitan

RO D Sl i G A BHRP L GRYELI) 0By, ot
triet h@nblomy’aﬂqlemé %&yﬁiﬁbéﬁﬁﬁc&ﬂ@hmﬁiszﬂ% @Npolymerization

gree Z‘éo 5) | aur sul fate, pol yoxyethyl ene
serdrte tnoé)hv&&@g? e nprpbersyf Yﬁiemﬂﬁ 2 10i110) Blaehyl higher -

ﬂtﬁ‘aﬁﬁcﬂf*ﬁéﬁ%ﬁﬁﬁr & EneR 2 le R 1o BhF retr Tpdtiatthytene
ﬁd’l?ﬁféryLzﬁitRﬂine%e@OB' éé%ﬂ&ﬂ?&dh@%@ﬁfﬁﬁoﬁ&%ﬂﬁ%@%ﬁ | kyl

sodi um di et hy! xyl sul fosuccl nat e

pebioayptipfesy (milpmesizetion alegrés \#) moriizan paRaticaciidmono/di)
atons [sodi u i? uryl . phosphate, sodi uLn poI oxyet hyl ene
eslEry Ry mthglengdgplyamerization degreef 3lisqn earic acid

“car on ato

| BIBB B/ @st(rerlgth sgoa:ygﬂis{lgn@géoqy&%ﬁza@l%\” c?e%r%g I)I) soréitan 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, etc.]';.

fafty acid alkanol amide [1:1 type coconut oil fatty acid diethahoi
amide, 1:1 type lauric acid diethanol amide, ete.);

polyoxy alkylene {(the number of carbon atoms: 2 to 8, polymenzatlon
degree: 1 to 5) alkyt (the number of carbon atoms: 1 to 22) phenyl ether
(polyoxyethylene (polymerization degree: 2) nonyl phenyl ether etc.), polyoxy
__alkyle:_ne (the number of carbon atoms: 2 to 8, polymerization degreei 1to 5)

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

" earbon ato_msl 8 to 24) dialkyl (the number of carb_on atoms: 1 to 6) amine
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triethanolamne laurate, etc.]; 20 acylated am no acid
salt [sodiumcoconut oil fatty acid nethyl taurine,
sodi um coconut oil fatty acid sarcosine,

tri et hanol am ne coconut oil fa4dy acid sarcosine,

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

gl utamate, sodium N-coconut oil fatty acid acyl-

gl utamat e, sodi um | aur oyl net hyl - o-al anine, etc.); and

25 qthers {dl sodi um pol yoxyet hél ene (polynerization

degtedtauryt dinsgth ylaamrwvmée retad! andithie likel f osucci nat e,

noni oni & oiiEe hifid Gt TG ke Atieym e CRogpleftPE means
ak Cﬁ{'tﬁioe(sféi‘eof‘“n‘t&%sté’xf” qulﬁoé%rﬂ ?gheg'%e{'&n

kyl ene oxi de e nunber on atons 2 to 5)
ad duct. Fpﬂih)émbrz @txaﬁ’fpld§gf ties cdtiditic 3Urfake Hativglagent include:
al cohol et hyI ene oxi de adduct gpol merization degree:
3), ol eg¥a naay@@h@pneamﬁaéh@ %8(115’ énmhadammomum chloride,

t t al I
SR B B PSS b BSOSl
p&ﬂbﬁﬂﬂ& aJthy kmé LB Ié%ﬁﬁrfai?tf £A8 ORIy IANLP 8
pol ynerizafion degree: h| gher f tt acl (the
ndimdoeethy bfm oraninom, etodcrandlz to 24) ester

[ pol yet hyl ene kﬂv}col ( pol ymerl zation degree '
honost e%mmeesalﬁ sk wemestyl eatra(teemderlaet@tte,odﬂauryl amine

SR bR R TsfE e PR YRERG (1 ne Munver

of car bP@xtﬁEﬂHﬁre %xhﬁlp@és) oPEHEAmMbBLYESE R ace actb e agent
nmonost earate, et hyl enegl ycol nonostearate, sorbitaf

liawghide: aci d (nono/di) ester, sorbitan 10 palmitic acid

_ (nono/ ester, sorbitan stearic acid (mono/ di
~@ster, dlé‘%? E %

A AUl m(g{eﬂgf bin GRERG acBi Pedaine ABLYRIALAHLE Afninoacetic

tyRe agrRhQtengisyriacs Rstie)agest ocoge gilifaty acid .

degd betaihe! Dalkiyl POy eflijleNHymekyahyY ﬁhﬂ‘é’zﬁ&mﬁm
to 10) al cohol hi gher atty acid (the nunber of

dwtae, lawrs hYéI‘QXUSQ@ betase, Jppuoybayedénthyhbydidkyethyl
REbans R befaing B Gspatnpr Lrdipophiutiorats sic
d egr ee ainoSRGP EWaﬁ%%\;éﬁ@ s@fthPe GPRYOLELIL [sodium B-lauryl
aminopropionate, etc.] and the like. |
Among the foregoing diffusing-penetrating agents (E), the anionic
surface active agents and the non-ionic surface active agents are preferred
with a view to improving the leakage resistance and the like of an absorbent
article. Among these, elkyl (ether) sulfuric ester salt, alkyl (or alkyl phenyl)
sulfonic acid salt, alkyl (ether) phosphoric ester salt, .fatty acid salt, and
polyvalent alcohol fatty acid ester are preferred further.  Among these,
sodium lauryl sulfate, sodium lauryl phosphate, sodium dodecylbenzene
sulfohate, 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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ester, polyoxyethylene (polynerization degree: 3)

sorbitan stearic acid (nono/di) ester,

pol yoxyet hyl ene (pol yneri zati on degree: 3) sorbitan

oleic acid (nono/di) ester, @6l yoxyethyl ene

(pol ymeri zati on degree: 2) lauric acid 20 (nono/di)

ester, polyoxyethyl ene (polynerization degree: 3)

stearic acid (nono/di) ester, polyoxyethylene
polynerlzatlon degree: 3) olelc acid (nono/di)

dibpsspeREe RES rmml %FéES|féI@0D€tféle'fe,fS&ﬁ%‘§lna0| d
de ty L
31‘03{3?;’3%%1?2@“&#&%)%16 i SERRA b b S ulsfeginate are

Hefiere®iiost.; 25 pol yoxy al kylene (the nunber of
carbon atons: 2 to 8, polynerization degree: |I to 5)

al kyl ([t sleouldrfeenotefl that bothataswswhérd thedpsghekad polymer (A)
et her ol yoxyet hyl ene, (pol.ynerjzati on degree: 2)

A® ﬁlywalp@hy ﬂ:hetené%lsmﬂ)on Ry peRzatianiop thggeyerse phase
nunber .of _carbon torrs rizati,on degree:
BUERSsion R Rt RS bp tain FEhadats 8% o)
RSt traﬂ;iﬂf%/ hgéﬁé"@})nﬂ@%mefsu%c@ ALHOB a %@ﬁf"és tBe surface
to 24) dial kyl hé nunber of carbon atons:

antive agbnt @md}sﬂbrir@d;dpedasmgtdgyehb)mseel xn»cﬁhéeemaimﬁq:atmn :
and the like. It should be noted that in the abov
polymegeriaen pr the seversg phase sUSDGRSMR gp]ézlmeza;atmn "This is

s | naft
éﬁt%\ﬂééeﬁ?r‘ios?&eons xarrp tﬁg% tﬁgﬁﬁgﬁ g]?g 8% surf G act1v ag%xt as the
aﬁ@aémﬁwn@%tméam aaYy BAPRNVed The @hﬁfu{u%heaa{d/benetratmn
trimet hyl ammoni um chl ori de, “behenyl trinmethyl amoni um
ebparites of di lslladrl;althelmetd&;df dhrrabisorhent resini mtloée hyln this
sulfuric .acid lgnolin.fatty acid am no {a“%icél et.hy
r @ﬁg;]ve agent

AR B ShEphito A0S pB6} Bhe uf P AURMIARAS,, |
lﬁulﬁrhﬂﬁiﬁtﬁcm of Xl&maé@s@d phb@e @ﬁﬂftﬁisﬁcﬁﬂ poBi s eti@cid Wsed

agent _.include: betaine, type anphoteric surface
aeefevablygend n[@@cm"ﬁtﬁrabbm apgignigsuafacgmctiveragept different

%ﬂ%%ﬂ% SgI0e 3 n Ctilgl q(::}ugﬁ:icgqlﬁ at.ca%l{]c %vlglﬁl et &%&I e q‘yom the same,
BBy vle-ditthysl Mensidikl ﬂeghﬂﬁﬁ%'th@ 'aﬁ%ous solution polymenzatlon is

used preferably.

~ Among the examples of the diffusing-penetrating agents (E), an agent
having a HL.B 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) ﬁreferably 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. 5

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 obtamed.
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- ahgo

bet ai ne, | auryl hydroxysul fo betaine, |auroyl
am deet hyl hydroxyet hyl carboxynet hyl betai ne
hydr oxypropyl sodi um phosphorate, etc.]; am no acid

- type anphoteric surface activgragent [sodium P-|auryl

am nopropionate, etc.) and the like. 20 Anong the
foregoi ng diffusing-penetrating agents (E), the

“anionic surface active agents and the non-ionic

surface active agents are preferred with a viewto

i npr ovinghe basé edicagthe d¥ffisdiapgenatchtieagéike(B)fis aontained,
bsorbent article. Anmong these, alkyl (et herf )

he content efthe diffusingperptrattre ageh (Bymaafarpblisis 0.8 avt% to 3

R T T T A T

BrEwive hannRest prerdiebly ONPRY RS S wios BAEsbh RHE Weight of the

sul fate, sodium |l auryl” phosphate, sodium

dosselinkbé pplymeer €A, f OMthethesoaiemn i @tdhyh rhngeyla further
sul fosucci pate, sodium | auryl phosphate, sodium .
Papretes leabage rasistange iof agcahsorbenicigiole ean be obtained.

A Rl . s A _
SVenr; ERBALE bRl BBk cheBRl e r 2D B eappained,
tm®Agél (E)grefirabBPIbledBn CRE AW InMd of OO SISt Be

and sorbitan lauric acid 46 (nono/di) ester are

prestinked pplmhéx(Aarhy mareopefersddy onsositface of the connection

glgefg%l benzene iﬁlg{ onate, and sodi um di et hyl. hexyl
thematenal ). preferred nmost. It should be noted

that i &&ﬂg%@éﬁﬁ@ﬁ: [ heblig SHIATA 'bp FeROAY TP Indthihd, the timing

i s obtalned ication yierization o

bheausitNetse dﬁﬁ@ﬁﬁg-;&@ﬁﬁ%tﬂ%ﬁg&@ﬂ (Bye6ieadon@Binddtin the
not gr eferable to use, as the -penetrating agent W
T

B R BB SR AR e

| gmé&z&t@fﬁr&&@,e&mg@t}gﬁg@%g AL ] ‘—ng *cﬁﬁn&iglg) 3% ydrogel,

eCause It 1's consider e use he sa
durihgahegobtess dgepingthd hedebigel, usithglfienetAmbnaghese, with a
agent Whardly inprqves the diffusion and penetration .
Bespia ippoverd she jepkageingsishanceand the fikernd anpzhnosbent article,
sur.face. a

L T DR T -

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

: immediately after the polymerization process.

In the case of the reversed-phase suspension polymerization method
or the emulsion polymerization method, the timing of causiﬁg 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.appxoximately 10 wt%), immediately after the dehydration process,
during a process of removing by distillation an organic solvent used for
polymerization, during a process of drying the hydrogel, or the like. Among
these, with a view to improving the leakage resistance of an absorbent article

and the stability during polymerization, the timing preferably is immediately

gntreinfaetickcisingd lagdad metichlarkuehacthe foregoing timing - . - -
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different fromthe surface active agent used in the
emul sification 15 polynerization or the reversed-phase
suspensi on polynerization is used preferably, and

-nmore preferably, an anionic sd4Bface active agent

different fromthe sanme. As the anionic surface
active agent different fromthe sane, any one of

t hose nentioned regardi ng the aqueous sol ution

pol ymerization is used preferably. 20_Anong the
altenphe pobmmemzatintt proressy-Puneg the dehydedinms praeess.an

ARG AT AP Do B e P R

: i f . .
PRBbZhTey, ARt fion £ BREFIE SoNRAS osb of lykfiiafidll, and
hitheppeefepildf dhabbdis?elyaiBer Ardpglgiddrization yrocess, or during

greferabl y 3to 7. Wth the difference in 25 such a
hegehydration proeessapr oved | eakage resi stance of an

absorbgnt art,y c can. be ,obtalned. The HLB val u

Che_ai PRSI o PR R ke mperarg sedie @ tobe
tshthfned ™ thd25I0rha Yostn bardidle HA hideWic@Nised for this purpose,
preferably 7 to 10, and nbst preferably 8 to 9. Wt
thesaihB method dm dendbe ased fgemiginfzuhiehenniofionRE) 30 the

| eakage .resi stance of an absorbent article can be
gwtariak () with the qrpsslindad pplamen @4, or the like, can be used.

di ffusi{ng-penetraii nt. (E) i ont ai ne t he

cont ent™ gri3 ke Be APGRik e bk BHER( ) Psent on a
PFhEs 8Pthe dohrféclBd (RTYook @hd m¥e¥ial ) 82 I&hen kst causing
0.005 % to | mM% particularly preferably 0.07 wt%

the ager® ()% berontained pnehenmhymen (A) andsubsénientPimixing the

BT T O T TR S

%}g@?glﬁ%g)a.rtg}gir]]ﬁ{ agggbgfusg ) absorbent article can be

e case ere the diffusing-penetrating

agent Thp diffusioptpineeehting heeagamt m@F)bd%@‘dei%?@ k¥atef being
present in the inside of each particle of the

disselyeil mrstormanyinfied %) watatd andfar prelabdebdlyenh aAs the volatile
B b B S S AT 0 canbe
TP St et eGP PR S pbecmstameddoptih oo

A diffusion absorption amount of the absorbent resin particle of the
present invention preferably 1s 40 ml to 70 ml, more preferably 45 ml to 65 ml,
aﬁd particularly preferably 50 ml to 60 ml. With the abisorption 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 artiéle.

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

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

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

pol ynmeri zati on process, immediately after the 15

pol ymeri zati on process, duringgthe process of crushing
(mncing) a hydrogel, during the process of drying
the hydrogel, or the like. Anmong these, with a view
to inproving the | eakage resistance and the |ike of an
absorbent article, the timng preferably is

planed satleatythe sanpldlbaps upiforny thicknessrortusmesh (1). A
i L1 B Seesa b AL (OSIOh B L b, e
PR PSSR QR (ol P el Wamp ey 50 ) i

atieclemn aitvallgokithekkgaititon toptiaed of fediskintOntnner such
causi ng the diffusing-penetrating agent Wto be

idatteal mbernal vend ofbbe b goesclimughthe sligk torajpobom face of the
ifher.i di gt el ter.the polynerizatio rocess,
kS glactaen e Am el it Sonaantrsnels Bia e gEan Jhce of the
' ti | i st
ASRN) ahd Rl tysgffléﬁgw@amiﬁrh% SRR eaBRGUES  Further, a

appr oxi ma , lately a r

dapyhiaped areight @9extertddl dizgnetepT 5T aff, afarh€¥0\of igtalial hole:
distillation an organic solvent used for

Homymeweighti 90 ehsmlaeedoptle tasfase ofithe disk 8, and -
Yo St b G35 AT B eb o 0
A 4 F&leSofIQ ﬁ‘ﬂ‘/ii?fxﬁe l?%i?z?é D o UHNGa POSHIR PARIALDBE the

the timng preferably Is i'medi ately ------"- - =

physielogicdBsalihetill the gtatyoflebkagé oftlpr phesislogitadisatine out of
ratjon process, _innediately after the

-t he deh ‘ ] .
o @@H}J‘@%f‘ﬂdﬁ Jeterraned, spddbeidiffusion glisorpen pgpount is caleulated

15

20

25

30

EBABRLRY, Sk k) BB AL SR 58 i it stme

@htREs & R eNRbYRE] bE Al RiticH 8GRESheloty £ Lippar eRdlFChe charging
dehydration process. As a nethod for causing the

tabef(dsbefyr teadting o gf slge meshH)) tthebmeanoensintdd stopped when
he absorbent resin r&j%gl and a device used for -
thRs ecoys it s REOTdeahng e MeaRITHRERESS HeRERqtgable.

m xi ng the connection (RO or the material (D) wth

c(gossl i nked polymer (A), or the |like, can be used.
0 tfgflder__; 18 (Hﬁhﬁiﬁ)@%%ﬁﬁ?s' ‘rlg(lyenet rati ng agent
wPf §spnt on a :

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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surface of the connection (RC) or the material (D), a
met hod of first causing the agent (E) to be contained
in the polynmer (A) and subsequently m xing the
connection (RO {or the hydroplsgbi c- substance (0) or
the material (D) therein, or the like, can be used.
15 The diffusing-penetrating agent (E) may be used in
a state of being dissolved and/or enulsified in water
and/or a volatile solvent. As the volatile solvent,
sakne afre whoras rates neicessarycane i kel Mophieiint of accuracy, a
?Hﬂ%st.ance C) canfﬁ %311 used, and the preferable ranges
CHRSUHTP IS BES G- are i dentical, too. A diffusion

~absor p%s%ngggltﬂg cgfmhgxe c&lﬂ §1§’1§nc?1y rﬂ%&ﬁgg %ﬁ#gﬁgﬁpéﬁntainer

the 20 pres I nvention pr 'S

@ﬂﬁaﬁﬁﬁﬂe&hhydﬂ&aéﬂer 060 mM and aﬂ@ngﬂi bf 50 el ¥ material
preferably 50 M to 60 mi. Wth the absorption anount

farmingdhesang gic., oot hmete&bmmmﬂy,émtm pramsperentopaterial

UBF eRREDTE naivRE) <Rtk sbRatiGiser e pfandetedr
BECBEBACIE aterabach et Al pheindd, 1B BhLEMS oMo

Ion a SOI‘ ent resin partlc

bettanvel il déimklemia e&‘ivdiydtvhehfthb lvive e siie@3 Wit gn opening of
met hod. Measuring nethod: In a filteri ng)myl i ndri cal
¢Bf L. rdvrongh woah sdweaicdegigaksalinaipasses dwdithg sample (3) cannot.

RN R o, S s 08K T OB

bot tomrgk dilie c&ﬁﬁ?b%%rbhe]dlgﬁ &) &uid éé%‘uﬁ tﬁ@khhﬁglﬂg tube (4)

pl aced so that the sanple has a uni ormt i ckness™ on
hhe anbBametdy of 29 nohas ghivkricsb ef dquiy pexd aim&kgl(ﬁ)f 29¢

-&ﬁ}sﬁ?ﬁégéhw@&pﬂgk”efé?%@% Gdesorabl) impadocta

Jfr%@l% rer%?m ?1' $9.88 %) glggwqhé%rﬁtgfﬁlc e:h ¥eo tog) rcﬁ)ésgxe&etd At the
'béﬁt@appértva&he QFisk, BetchbegiRetiicUdvath hﬁqnﬁiéﬁisl doudeter of 4-

bottom face of the disk is pl aced on the sanple (3)

Imnamhm ﬂq@rgthwd’ 150 ot ig placbdtveoticdliy evith redpect th the () face of

B TS ki i Pyt i
& pﬁq%’?‘é‘%“zg bf Bhe B LR Ehal fh Feiplobi T Faifl P%t“a& o the
chargmg tube (4) is poured into the sample under the disk (5). The charging
tube-equipped disk (5) is inserted in the ﬁltefing 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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10 physiological saline (25 C) is poured continuously
into the charging tube (4) at arate of 10mM/mn. A
time (T) fromthe start of the pouring of the

‘physiological saline till theggtart of |eakage of the

physi ol ogi cal saline out of the nesh (1) is

determ ned, and the diffusion absorption anmount is

calculated by fornmula (1). It should be noted that in

the case where physiol ogical saline 15 reaches a line

Fhekeehlaixparipositsican te widd, eldoay amatppigrs @ifpod ghhepump, a

charging tube (4) before | eaking out of the nmesh (1),

thbe puasyraameectps pyap pedhetdie cathbeusedurs, and it

is recqpded that the .neasurenent is i.npracticable. .

Di £ us e DEARTERERY 15 caxpeg autin fhe ooy ingmapget. First, the
0 08 4 Dechal b SBAPHBIEON iPbirected

?ﬁ{é&g?% %ﬁkﬁdﬁ% cBﬁHlﬂM@)fg%&rt% naget aéIBF HreQish idirecte

usi on absor ption anoun

and versichbarbétion (gravityudive@ion)padé \ti 2 g of die sample®) is

t he nmeasurenment of the diffusion absorption anount, .
whaesd o theesh{L) 29 a3 o bewe agmeiform ghckngss(distribution). On

e 3BEHe Ly A FRATEGF rub Sty m FeB T Hagaco that the
gﬂﬁoie‘o&&% £ @Qpe rcgéli &rgnaeama& with ﬁfé%ﬁfé (9{1. tBErther, the |
| Indrica (2), the c

iltering cy cont al ner argi ng

' tritheskeapidpeibhtIB) i sllacéd pn thediitlh top favg-of the dislnd) ght

(6). (see FIGS. | and 2). Further, a syringe, a_ beaker,
a met eSubgeertly, ahysindogicaksalite isaunirag thihe chregingibe (4)

e SRR TGRS R ShRAR AR MR pouredsn

RRECRAARKE tuhe (4)05HH A8 belTBed Hoh{ PEssePdBafdrBiahN®e atmospheric
filtering cylindrical container ~(2) has an internal

-+ ghiregmtre ranglf theOprenswredofoa tangih obits&if hmtdhe tulat dmi e dGise -

15

20

25 -

30

~fqormng the same, etc., is not Iigited artjcularly,
X

erg & WIEHRTARg BRMMAE 8rEINEEF Jtseex aRSKEErIh amalar of an

> i | , R PETs . .
OISR SHoaR HEREIIATE L AR AR (TTPreffiahiy s pppipimately
@M 106S 86 Yiest nd htinkireasnrf oftthe wytdrivtepuhd GoMey gk is
with the wire mesh (1) with an opening of 150 pro,

appbedtowhe phypiojegieotlogilvw. sal i ne passes but the

- sanpl ‘e T&l%)tix%%rk&‘?%fom the start of the pouring of physiological saline till

the start of leakage of the same out of the mesh (1) is determined, and a
diffusion absorption amount is calculated from the formula (1). It should be
noted that in the case where physiological éajine 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 physiological sal_ine used and ambient -

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

Diffusion _ :
absorption = 10 (mlVmin) x T (min) ... (1)

amount (ml



10 It should be noted that the nesh is according to
JI'S Z8801- 1: 2000. The di sk conposi ng the disk (5)
equi pped with the charging tube (4) has a dianmeter of
59 mm a thickness of 4 mm arfi® a weight of 29 ¢
(i ncluding the weight of the charging tube (4)), and
preferably is made of a transparent material so as to
allow the inside thereof to be observed. At the 15
central part of the disk, the charging tube (4) with
an-internal dianmeter of 4 mmand a length of 50 nmis
pl aced rtlc W th re ect o the to ce of .t
G ok ETPRRLIER POEREIeGH thR @SR gRRG U Brelsyably
QR ﬁé‘ﬁﬂ %%Qo O{fﬁo 5%1% (Amhhe nﬁﬁhﬁé&'ﬂffﬁ ?mﬁlftoti-hﬁ S fnore
So t physi ol ogi cal saline poured Into the charging
tpwbkrém)y 0.8 spixuted mii, fuither sedvel prefordbly 0.Manik $&2(Hhin,
The chargi ng 20 tube-equi pped. disk (5) is inserted in
taaticwlarby preferaily A moai tochrria; #eq n(os} peeferahls0.Prein to 1.8
sgggle (3) is retained between the bottom face of the
and an upper face of the nesh (1). The
ri ng- saped, weheht re(sﬁia pAREcRbIGKE ?)&é@nt%%ﬂﬁﬁ ps_Jéfe%?ley
mm an internal hole, "diameter of 16 mm and a"weight
ehtitfis fhrnauddei (8) andf(B)gshc&dn below:25 that the charging
‘tube (4) of the charging tube-equi pped disk (5) goes
through the internal hole of the ring shape (doughnut

s_hape)_?% p@n%c}gd i's inp_oggf on the top face of the

di sk haped wei (6) preferably is nade of

a et @) aapaydAal(ylss.eel .. (gppper, stainless steel,
| ead, etc.), froma viewpoint of space. 30 As a

syringe and a beaker, conventional instrunents

normal Ly used in 51 . cheni cal nfents can be used,
~and as HREREST TRICRUAD angﬁgga E g%re 7S $qBR AFANRt ofwater. - -

'I‘Qiaqﬁtta& b %Jlg%b sgfbélnzer i ?a&?cﬁ? k ea#‘ﬁ:??beéq] ﬁnmersed n

I'S carri e ou OW ng nmanner

Plh&ﬁiologlbﬂ sdlirld Ririohg Kodri A8 iCR! meAatRANS tHeZﬂoub&nng method.
xed so that its axial directionis directed 5 in a

vertical direction (gravity direction), and 1.25 g of
B ol S T

(20 10wty e oA hap i (BBl o
higborsaep(3 ¢3)in 1IEHsthend 10hen 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
togef,her with the sack is put in a centrifuge for centrifugal drying with 150 G
| for 90 seconds so that extra physiological saline is removed. Theh, a weight
(h1) including the weight of the sack is measured, and a watex-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 measuremén‘c is set to 2532°C.

(X) = {(h1)-(h2)-1.00}/1.00
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ri ng- shaped wei ght (6) is placed on the disk top face
of the disk (5). 10 Subsequently, physiological saline’
. 1,5 poured in the charging tube (4) at a rate of 10
m/min conti nuously. Here, th@BphyS|oIog|caI sal i ne
poured in the charging tube (4) should be free from
pressure other than the atnospheric pressure and the
pressure of a colum of itself in the tube. -In the

cxt or (B iR o SR AR R oo B G el ing Bp sompte,

%H&Hﬁ%gh%eﬁtiﬁ%h%@anﬁ)é iRl de%cﬁlaea%w@t ely 3
nmor less so that, no jetting pressure of the

met er i ‘e purtpr-oeteition arheuns( fexedly eamsﬁes formula (8) in

physi.gl ogi cal, sal i ne. ime Mfr e start of t
w@@e pﬁaarmulm{ﬁ |IBP7€1%;P3@§? sakskes Orn%lﬁ@- @l Gratigriary

LA B AR R A e 1.
if'f s%@htehﬁ)rﬁﬁﬂﬂlig @aﬁéf)ied |én shphenbsrtislettBet bﬂ@iﬂnﬂsrh filt€her

case where physiol ogical saline remains in the
ichpirayiedgpbsbuteorf pprfantaneavhdsr anlyicoaditiork edd dtardly causes

ition 5 Eel omn upper end of the char gi ng tube -
1%&’;&5%1%?@41@3 rhgddlit of the mesh (1), the
measurenent is stopped when this occurs, and it is

recorded that the measurenent of the 25 diffusion

absor ptg ertxaegmt i S (ghpracticable. The tenperature of
physi ol ogi cal saline used and anbi ent atnosphere for

the ne2Bel&nefi0 is sd®)to 252'C. Diffusion 30
absorpééo Oﬁ(gﬂ/mrt)mi( T(mn) ... (1) amount (nl)

......... YZ_. 52 The absorbent resin

partiche qkyLhe) pres invention. preferably _exhibits
an abs%(?pglﬁ%nr%ne q?i%)mt m nut e) of 0.5 mnto 3.5

mn, nore preferablyOGmntoSmn further nore

preferabl 0.7 minto 2.5- r} 1L)){;rtlcularly i
pr ef er'Bbe Jiapid pﬁmefttaoa rate(Ydae houd prraneation §af@ (gnV/min)

o egi?ﬁdlrfgnq,‘fegl ?8? glég]ga tsa[u?g i)gm%a{nt‘lé gl'll gbsorbent

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

and is measured by the following method.

<Method for measuring liquid permeation rate (Y)>

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

On the other hand, a filter (mesh opening: 10 pm to 15
pum)-enclosed-type chromatograph tube (diameter (internal diameter): 25.4

mm, and length: 35 cm) equipped with a cock (internal diameter: 5 mm,

~ length! 10 cm) and a capacity scale is fixed vertically (in gravity direction)

with the cock being closed and the cock side facing downward.
Then, the above-mentioned hydrogel particle together with a
physiological saline are transferred to the chromatograph tube; a pressure

shaft (weighti 15.5 g, and length: 31.5 cm) equipped with a round mesh
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satisfies formulae (2) and (3) shown below 10 30:5
00:!'~ 70 ... (2) W~ -0.0071(YV)+2.7 ... (3) The
wat er-retention anount (x) (g/g) refers to an anount

of water retained by the abs@4bent resin particle

that has been immersed in 15 physiol ogical saline for
one hour, and it is nmeasured by the follow ng nethod.
<Met hod for neasuring the water-retention amunt W
-mesh 1.00.9 of a sanple is put in a sack |like a

{diapagerstfensn) witdsDbhymopenings 18IS ABBOL-1&090h perperrlcularly
SR st kF 1AL Stk d® Plaged och BaNapaTFigh the neesl sl is a
1YarQea OEINRA0] afthbbBl  HISEREIIITS o) {dplafod Midheon, |

\winldhehielteydiagél drid pHysiblbgicAleatiheldigdeft 26 staid forfdi@ahinute.
drying with 150 G for 90 seconds so that extra

~ physi ofTdwi egk ag dhe hewespasinefithe chrhmatograpbi tyhe is oheed, the

i ncl udi t wei gh f the sack is. neasured, . and a
Rerio i afns A osBna) Bl Whens figuiLuanch aidd e fe

E . . a . t .

HOUEHL SROIRIREOON0 mflil SoH dlois At i ie measured
ahdudphianddfpeirmebbionass (Yem@niin) $s s8tulate® o Cthd Bllewing

f(hl)-(h2)-L00)/1.00 30 53 (h2) represents a weight
rrrpnle. s db ghowldbesneted that demperatuag of @hs*awb)@@almiw used

i s,reasured.in the manner as describe e. The
RBARAPIATE RERDRPERSLAE TP et SRR TaB R R b mul
(8) in place of fornmula (2), nore preferably
satisfies formula (9), particularly 5 preferably

-sat i sf (Ep=20r(mi) x GOLOJT1-A'R) nost preferably satisfies

formula (11). |If such a fornula is satisfied, an

~absorbentTarticle that exhrbits a-further inproved

o SRS R B A v

abevd 1 the case where no sample to be measured is in the chromatograph

‘tube. That is to say, it means the period of time (T'2; second) necessary for a

liguid amount inside the tube to decrease from 60 ml to 40 ml in the case
where 50-1111 of physiological saline is placed in a filter-enclosed-type
chromatograph tube equipped with a cock and a capacity scale.

~ An a‘dsorption 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 r_nethod.

<Method for measuring the absorption time (Z)>

1.0 g of a sample is put in a2 100 ml measuring cyﬁhdex‘, and 100 ml of
physiological saline is charged further at once:. A volume of the swelling
sample is read every one minute (a marking of the measuring cylinder

corresponding to the top end of the swelling sample is read as indicating the

-volume of the sample), and the measurement is carried out continuously until

a change in the measured value that has occurred during 5 minutes becomes |
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~physi ol ogi ca

22:~ (X):~~ 60 ... (9) 25 <-(X) :5 55 --- (10)
(X):~~ 50 The liquid perneation rate (Y) is a liquid
perneation rate (m/mn) wunder |oading of 2.14 kPa of
physi ol ogi cal saline perneatirgp an absorbent resin
particle that has been imersed in physiol ogical
saline for one hour, and is neasured by the follow ng
met hod. 20 <Method for neasuring |iquid permeation

rate (Y)> 0.32g of a sanple to be neasured is inmersed
i) Gbe shmgfle gpadually swieHawhild dprorbing phesitlogicad eakise, whereby

PR TSl o g
ST AT i A A e
(Whichrihaltrévarae lagis slov@ithe tiengind tHO1aBitdliflaRaxis shows the

czzl)ﬁ)ac[ty scale is fixed vc_ertlcallf/(in gravity )
dioheeidithe santple thes sveklitwi nd velusse thensuredavhszocthe change in

A)rGRTozRa MPYLY Burtiger FERUIER Reameg Lea bgied swelling degree)

3P acdingh g T Fie Bl bY vl ine 5, 28 Al PFsergnding to

Ci6) vl tivpidetb sy tttoat HedldRek 0iBg Raturated swelidddegree is assumed to
diameter: 25 mm wth 150 gm openings (JIS
ahs@pOEp theveddhdi cul ariy at one of ends of the

haft is placed | i n which t de | |
hyar ogdt sBait ot oA tpihneth e hoPE SR o e s assd and
Bﬁnf? |a@ﬁ1%gpfl919é' fo?%he ngé}%é#tgﬁleﬁﬂg Q&?O BPE +2°C. '

sal 1 ne ar to stand for one m nute.

5 The dhekerably fenhdwdl 2par datifictiastehdafdbnauipB) e
IS opened, the second). from whe

iod of tine (Ti: -
- preftably toarne T inis daeiotn, patielainneaieEAbly arRAg1) is

of .6 tipll it ipdicates a i-n f ol IS, :op -

Seifiel b HotnsbRERER ERatiE i S Bea8R, By Bticfying such 2
ifSrrAalL WP IRbrbeihithQe tRAL SX¥HiBEs of Rk @imprdvednaslstion

be noted that tenperature of physiol ogical saline used
Yerfmrth e wereratmpepiibtien fand iskabradialbniet framdeskage can

o 252'C.
tbe proéuced more easily.

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

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

be prbduced more easily.
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(Y) =20 (M) x 60 (TI-T2) M is a period of tine
cal cul ated by the sane operation as described 15
above in the case where no sanple to be neasured is in
t he chromatograph tube. Thatdbs to say, it neans the
period of tinme (T2; second) necessary for a liquid
anmount inside the tube to decrease from60 mM to 40 ni
in the case where 50 nl of physiological saline is
pl aced in filter-encl osed-type chromatograph tube
equi ppéd W%tfﬁSﬁ cocﬁlﬁjnd a capacity scale. 20 An
absor pt.i tj Wi n absorption tine (mn)

S0t 88 "

necessary S e to swell to 70 vol % w th
respectgto(hhesgat urgtggd swel | i ng degree by absorbing
physi ol ogi cal saline, and it is neasured by the

fol | owilAg (Bthed- <MitPod for measuring the absorption
time (2)> 25 1.0 g of a sanple is put in a 100 m
measuring cylinder, and 100 ml of physi ol ogi cal

el 1 e AR BGe oo B refint fite OF e Prosent
i&ﬁvéxft%r{“ﬁ?ei‘éfdﬁ]? i€ Y it €5 12 Ga%4 R THE R SoihBeoft Whrkability,

end . of e swelling sanple is read as indicating the
Yerllings nodistive reaispdede, etmin the casawieeerens useddaam dgsorbent

ST AL o o0 e OSBRSSt
%k&%rglﬁgq %t%rt%d#%lt‘lyoy WEh e"@ahk&l SQIN £9ange, an absorbent
ysi ol ogi cal sal I ne, whereby 1S volune is

O Hh QRS IR isaievERR dSeoRl R:i8s FdiRsgadl 15§ AhBadl, and a further
saturated swelling after a certain period of ti ne). A

vopuered woskanhiph and the dikecteiobtaigeidch t he traver se

The s Vorammge #ifEd EhnpratenGEtenbin e AnGA PRRECLy in the

BE G A0 Bt Ma fIB0AF the DT IPRRRERCpURLLS Y | N0
assaradding pecd ) apdridelikdy Fotther theolder cantkm chnrbe

corresponding to 70 vol%wth respect to the
mnasyseh §y sav aiskt clecespserphg adtapide drying pyereds i thegame -

PR BbeoTs et b san oL fhe Tl Gn Dpeorement

af sphestgrdor the nmeasurenent is set to 25'C 2'C
Preferably fornmula (12) is satisfied instead of
f or nul A @jditavenreay 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 (A), the crushing
process, the drying process, the pulverizing process, and/or the surface
crosslinking process, 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, methy_l naphthoguinone, ete., and sterilizers
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preferably formula (13) is satisfied, particularly
preferably fornmula (14) is satisfied, and nost
preferably formula (15) is satisfied. By satisfying
such a 15 fornula, an absorbe®7 article that exhibits
a further inproved absorption performance under any
condition and is substantially free from| eakage can
be produced nor e easily (Z2)!'~ -0.0071 (Y) + 2.8 (12)
20 ~ -O 007JB( 2.5 (13 (2):5 -0.0071 (Y) +
su 01"@2‘}1113 ’ raopne, . 0 (15) Further, in

f I I fied,

o e SRR AL D ol PR ©

parti ClEx’&fxﬁMeB b@&ﬁflbb&ﬁérfdlra@éh@ ifhdidle 'b%nz@ibhﬂm%londe salt,
and nost preferably formula (19) is satisfied. By

Q@ddﬂgﬁh@@mfglacorfabenul a, an absorbent article that

exhi bi further .i oved absorption perfornmance
under ﬁﬁ?n&ﬁlﬁal PBHO nitdn antially free from

| eak 30566 1!~ M5
sga( i‘g%&é}e@gﬁ%?%&%ﬁﬁa%%mﬁgﬁ (18) 15:5 (V)
triety16A&ycS-Blael V@t Lhutidvs- ﬁ{gthymtm&hai@ﬁﬂ{é@sm} pfc@ﬁd)ﬁ‘ate]

particle of the present ‘invention preferably is I

fleh-hexpnedivl-bisl3- ﬁ%&dlé»b;@hyﬂlﬂshmﬂmwphabym ipkgpionate],
feeljn urer n etc,, in the case where
F’ﬂ%d«s s s Bul T RS ahengD aropisrat ter ef er abl y,

- sconian oot i B AR LT

range, aafinahkgpe batibxidaesishcRalsin-bueyl Smpic; tgetled frhiy, diethyl

- bei.ng danaged by inpact, and a further inproved

aorRasiethylmethaarilate, ®6. are obt aj ned. It shoul d be

foted xamﬁﬁs of uﬁ?gélgfetabsor eére?&l ciu d not SO| el y- I :

t he
benzotriazole type ultraviolet absorber such as

2-(5-methyl-2-hydroxyphenyl) benz,otriazole,l
2-(8,5-di-t-butyl-2-hydroxyphenyl) benzotriazole,
2'(3,5-di-£~buty1-2-hydroxy‘phenyl)'5*_c}ﬂoro-benzotriazole,
2"(3,5-di—t;amyl-2-hydroxyphenyl) benzotriazole;

triazine type ultraviolet absorber such as 2-(4, 6-diphenyl-1, 3,

S-triazine-2-y1)-5- [(hexyl) oxyl-phenal, etc.; and

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

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

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

dyes such as nigrosine type, aniline type, etc.

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

abies oil, turpentine oil, ete.; and synthetic perfume such as menthol, citral,



drying process, but is adjusted in the surface |inking
process the 15 water-addi ng process, and the |ike.
Further, the water content can be neasured by a

wei ght decrease ratio after th&drying process in the
same manner (1205'C, 30 mn, etc.) as that for the
above-descri bed neasurenent of the noisture. An
additive may be added to an absorbent resin particle

| of t 20 present invention as required at an .
: a‘?ﬁ‘?‘%ﬁéﬂ?c@?%@‘(%ﬂq%ﬁ’@ﬁ‘é pol ymeri zati on process
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for foryg | (@ Ushj .
pr ocesou R Apleyelenaniiz By Rit1RR, YIERle. Ghive, GGl A Rbdextrin,
agtd/ or the surface crosslinking process, and/or

before or after such a process, etc.). Exanples of the

addi t i VWheo svehuseadditbleid @ddetj teptddedsgentst offhe same
f i ci,des, ,.anti bacterijal. agents, .ant.i oxi.dants, .
(HPES FOPSiding UROBPICAsions b yse datirtased say tishaight of the

PR R ROEEAARAS, A6 ) PRI 67008 00 s more
Shreflrnabdy 10T ve0ees 10twide; ad phitcdarlyrefdsaBES 1074 wt% to 5

Exanpl es of antiseptics include preservatives such as
sut¥cylf an addigive isGdsdedincughi adranfreh putinziceskial effeat, ete. can be

B B BB S SR w2 e Mlhtion

el e ffeel tReétge butyl p- oxybenzoat e. Exanpl es of
anti bacterial agent include benzal koni um chl ori de

salt, Whendhétabbeieditnresigl poaivdé 6f the foeaspt Bsvedition is used for

ant i oxi dant include: hindered phenol type anti oxidant
SagHusskinds of absorbers, absorbing articles excellent in the absorbing

%%ﬁ{fﬁ"’l‘%gg %ﬁ%@%{@éh?-'(s- t-butyl -5-nethyl-4-hydroxy

1, 6- hexmnagdhrk vhhshdthol RrdipdyiRgithk ahsOMURURRERN Ricle to aﬁ

propi onate)’,

absadenyine®de3( B -adinethtd bf ispehsidg payiitlenyf the absorbent resin

propi onate, 1Q 3, 5-dj-t-butyl-4-hydroxybenzyl . .

w&g‘ﬁ%g‘h%WéﬁaﬁéYWI O?Jé%hr@rlﬁ rapterialy madgipipulpy glie. disposed in a
i,0%i t 1 D€, =L T | ... amine, .

TSR AR AU 5 e BNO8 S Mo i i,

heat bondable fibers, etc. and particles of the absorbent resin particle; and (3)

a method of interposing the particles of the absorbent resin particle, together

with a fibrous material if necessary, between two or more pieces of water

absorption paper or non-woven fabrics.

As a fibrous material, any of fibrous materials conventionally used for
absorbent articles, such as various kinds of fluff pulp, cotton pulp, etc., can be
used. Raw materials of the fibrous materials (needle-leaved tree, '
broad-]eaved tree, ete.) and the production method [kraft pulp, chemical pulp,
semichemical pulp, chémithermo-meéhanical pulp (CTMP), ete.], bleach_ing
method, ete. 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'méntioned fluff pulp, cotton pulp, ete.
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Exanpl es of ul travi ol et ~absor ber incl ude:

benzotri azol e type ultraviol et absorber such as 15

2- (5- net hyl - 2- hydr oxyphenyl ) benzotri azol e,
2-(3,5-di-t-butyl -2-hydroxyphgayl) benzotriazol e,
2-(3,5-di-t-butyl -2- hydr oxyphenyl ) -5-chl oro- benzotri az
ole, 2-(3,5-di-t-anyl-2-hydroxyphenyl) benzotriazol e;

triazine type uItravioIet absor ber such as 2- (4

6- di pheny]| - 20 . 5-triazine-2-yl)-5- Rhexyl)
Bxginpberedioth e %mthetla ﬁbeb emludh mlisrtéeﬁl} @é)eul(pqﬂé(eﬂ@rl@tle fiber,

EPlaPERSIPRS 6" ot L Tk EPE R SRSt G BB b Boer

ﬁﬁf’]gg% é olyB5t¥¢!con tb&r%%h%ayéﬂ?ﬂé Goer ﬁyacrylonitrﬂe

orlnga an i1 norg a

fibgnand thedikeas titani umoxide, ferrite, et c.; an
organi ¢ pi gnment such as azol ake type, benzim dazol one
type, 'Bheihengibyand thickppes ofdthe. fibuong m&@g"laslm npd particularly

itk 1 desrer. Phe natie HarueRY parttib200 e andhths

AfcRhiLSs %hanabw bREALBE t8Hbo d%mep (oamdmo tex).

perfunme such as nenthol, citral met hyl

acet opltkaghape fis ﬁbﬁbart@mdarlwmedsawlbngmdo ig 2er fibrous form.
i ncl ude zeolite, -silica, flavonoid, cyclodextrin

Examplerel thederamofideifibardnelidecysieb fora, adhén cah@éﬁt:al form,

R et BEHE ST B SR G ERER A B PRL SRR REM TR

parti cfRe slRed 3RMML 6&%%53%&@(9{%&3% Bawticheld? tBR p%sé%t
nore preferably W5 wt%to 10 w% and particularly

mvehemabmth]z@spemt%the dbsovibbcalef banltapel ﬂepmdmgad:@adhe
n such a range, antimcyobial effect etc.
fPlt Bge pbthe, éb% G‘f”:b”é]ﬁ{ absorpHioparfenmancy Wﬁaﬁjgbmned

h"q LAY LG, ADROLA) 1sf0hablly BE5{1% P08 Sytoh 8Pl pralBibly 4o

reS| prese’n entlon
hr%%ut%eﬂi 8%, and partlcularly preferably 50 wt% to 93 wt% based on the

total weight of the absorbent resin particle and fibrous material. When the
amount ié in such a range, a further improved absorption perforﬁa_ance of the
obtained absorber can be obtained.

An absorber in which an absorbent resin partlcle of the present
invention is employed can provide a dry feeling evenif it absorbs liquid (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 liquid from returning easily
even under pressure.

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

That i1s to say, even in the case where the absorbent articles are in a-



10

15

20

25

30

vari ous kinds of absorbers, absorbing articles

excel lent in the absorbing perfornmance can be
produced. Exanpl es of a nethod for applying the
absorbent resin particle to a0 15 absorber i ncl ude:
(1) a nethod of dispersing particles of the absorbent

‘resin particle between |ayers of fibrous materials

made of pulp, etc. disposed in a |ayered structure;
(2) a d of i xing a, fihrous material, includin

. platg, un BuHa ey example ywhered uws&mpg&heﬁ gorhems article

BRRRGL BB KoRRsbb BbBerdith hitound aPBLR dorption rate are not

mém@medt 0aat s ud the ol PERISa RaXablanldf the like hardly
necessary, bet ween t\NO or nore pleces Of wat er

abswr. ptl on paper or non-woven fabrics. As a fibrous

t f fib ti I d
Pgr °r. ‘%Ehep: @L”glglse ga abé?agfgx%v g ﬁt})rgggs%? 0 a?r? absorber,

Al §¢‘4 a%‘i%tsﬁ? § 5B arf bl por e bt Seellireterable.
MeR ﬁ&eﬁm@dxhﬁ@\l@% 4% %soﬁie@lt)arﬁerb ade h@@%ﬂﬁ@hmﬂe

nethod [kraft pul p, chem cal pulp, sem chernical
pul p, dmpleerafhygiatianrtalespntlndedisyosablediapers (disposable

%aqx?%gk“ﬂ%p@ﬁ%%? RpPblI AR R ulE S0 iR gunitary
%F‘E%[?Cgt)f %ﬁ&‘ @%@%&dg {l&%fl\fg?{@ct eéé(?s{_‘%nd?r ad for surgical

@p@ratzﬁom@@dc )ifpet%h@etse(@esQrﬁims;brgﬁohrsh@@ﬁbaﬂatth@ Mike. The
W th the above-nentioned fluff pulp, cotton pulp, etc.

bso@mtmr@sleo]fs mbze syihabletfor uke bmdlfspﬂshbhaedlppbmmbng the

f.i ber et hyl e poly | en [
Greepid By euiprists BRI Rebper GiRongPle iapers, the .
Bb?&rbe 5%&?‘1 L 1slq%é’ élﬁiéﬁle%} MEéff? Hlég[]%ghm%ggelfshﬁl%rt’are

pol yam yacryl onitri er, and the :
redoe@ired td Ieghihaﬂ gtdmrm diyinekneakieodf }iﬂ&&l‘fabl;}f 50% or more, more
material are not particularly limted. |In _general,
PRefor e Ph% orgup eI Irafl i eobomne SR Brsethod
thickness is suitably 0.1 denier to 100 denier (O. 11

dtex to 110 dtex). The shape is not particularly

k04 BASmle8fgaRi b SDMEMm@thddr ous form  Exanpl es

of the formof the fiber include a web form a thin

cyl i ndflheadurfarengryn®ds sabug amh*dmmm}fe(fﬂBM]ﬁ nséthptds

f fil f I

n?erargurgd in tﬁg?&_tlom%rgrgrocggurehﬁy ulsmg a SDME (Surface Dryness
Measurement Equipment) tester (manufactured by WK System Co.).

The detector of the SDME tester is placed on a sufﬁéiently wetted

- disposable ‘diap'ei‘ (the disposable diaper had been soaked in artificial urine

(0.08 wt% of calcium chloride, 0.08 wt% of magnesium sulphate, 0.8 wt% of

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

covering disposable diaper and left to stand still for 60 minutes), and a value

‘obtained therefrom is assumed to be a dryness value of 0%. Next, the

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

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

therefrom is assumed to be a dryness value of 100%. Thus, the adjustment
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The added anmpbunt of the absorbent resin particle of
the present invention with respect to the absorber
can be altered depending upon the kind or size of the
absorber, and absorption perfdlnmance to be obtained.
However, the anmount is preferably 30 wt%to 95 wm %
nore preferably 40 15 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.
oh Ehe tRM Etestartisicariipd @9éh a range, a furt her

i npr ov bsor t o or m of ,th obtal

abbor baYeitan TRy R teRRAL SaBier 0. Rlhy ehicgpal diamete:
KOSAED qaﬁgﬂﬁ %'Orknﬁ?ratﬂd:{v&gﬁt Bb@ gﬂ’iseﬁrih tAQ deﬁ‘lﬁ&”&f #Bisposable
is enployed can provide a dry feeling even if it

dibsperhio be meadm(dmbmyd 8DIml df switfiviabukweas pouredie, Immmediately

T e
cts S

A A S R Samramens's

- Bt04Ba! STRYRiabid Aot ni@es htet tRd SRR BRe measurement is

performance but also an excellent property in
defivedtasrysatfacr Bexhdss qailde heamdimg torthen%D%E: ly even

?QS?L Eé?ﬁq? obesmotend gt Cag AP ORE REviDPATEIY GF the present
rﬁ stﬁeerfﬁﬁﬂbtlhé{ ' E)J?& it fe %PB‘% BN R éﬁmc products

I'On "pertormance un
EJQB @Réd o va%uy!ﬁip]jcﬁtibﬁs $avh a8\epet Wrih8 %b@@ﬂﬁn%ﬁ%g@ﬁt a urine
t he absorbent articles are in a ------
geling apeidrior @&dﬁalbéﬁ: tdilet, exresbiness menmn@ agent foexegetgbles

BBORRRR daintior Bing 18R IBE B AN B G010 Tebining material,
- PREpbondl B ASyRrhers (hDBBhP RO SIER £hater retention

aidtieciad fopplanits antiesnil, atd.,| £ antiedg@osgdnaterdal, &bﬁﬁfdi'eifeahng
a liquid perneable sheet and an air perneabl e back

-gHeRt. 4 Bagking aggpl.artifigilenomerle.abl e exanple is an

absorbent article as a hygienic article. Exanples of
hygi enic articles include di sposabl e diapers

fRaspgIsabl e

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'°methy1ene bisacrylamide, 293 parts of deionized water, and 0.001 part of
dichlorotris(triphenylphosphine)ruthenium were piaced in a glass reaction
container and the contents were mixed and stirred while being maintained at
3°C.

After introducing nitrogen into the contents so as to make the
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di apers for children, disposable diapers for adults,
etc.), napkin (sanitary 10 napkin, etc.), paper
towel, pads (incontinence pads, underpads for surgica
operations, etc.), pet sheets et urine absorption
sheet), and the Iike. The absorbent article is nore
suitable for use in disposable diapers anong the

f or egoi ng- hygienic products. Furthernore, anong

PPIRE g 85 Pt bbb B2Tr% B hpertoti fhagpepug solution of

Wgﬂ?‘b%&ﬂPéﬂ)@cg%}”CpS ?t 3P%%%%{e\épg§s§m@%%§g /ggcorbm ac1d and 0.8

I]E&B;stfeli %aqﬁétﬁ.lsf sﬁilhﬁmn R 2:3PMzobRERGdinorophhe @ﬂlyd:rochlonde
dryness val ue by SDME net hod> The surface dryness

\?Eﬁrafeadlai@écﬂrui ngxed f%ﬁ@l@%imngéﬂﬂmcb ymemanrmfs urdteri the
GRSt o IR kR TSR thed B0 C Ml metationgvas
k&ﬂo\%d%%c@ﬂ} g‘F Fﬁe tJIB?FPﬁh?Q bP §0% od(® ?ors%\frut dBEﬁ(B&xrs | 9sa

pl aced on a s I Cien wette dr spos

 feddich hpds@ﬂlﬂ'oﬂnqmﬁmbﬁ%ﬁegrf@ﬁ@ﬁ&dlthm &Fdsslﬁhlid:@bolymer

zélne 0.03 wt % of cal ciumchloride, 0.08 wt % of
éhwgﬁ whtameghalthad sgwatgrocoptenboks 645 %€ 3001 ke 30 min).
and 99.09 wt/o of ion-exchanged water) in an anount of .
covering di sposabl e diaper and left to stand still for
P Eh AR of AAde@aV@bpg1)-obt ai ned therefromis

assunmed to be a dryness value of 0% Next, the

det ect Or0GEf5 pire cBRMANvasbdifiddsiplase ¢ IﬁlﬂB@”@Ex}bduced by

spqsabl e di aper_ (di sposable diaper was heated and
g:hﬂ g“f @Eﬁmqagﬂoz Ihfcsﬁr@)isdaw‘ép i 4@ peptsnfnaetisool, and the

" "%ﬁﬁl‘tﬁff{% AR PR e S AR R Bt

PUbdu Iy R@)(L‘EWG)UIPADEMI‘I(VEE %a@' %@@%lﬁdion fRudBbtained
external diameter: 80 mm |ength: 50 mm and wei ght

366 Yirred for? mimuteeat 8AtE byaf bmmilx:ep C&EBME2” mapﬁ‘acmmed by

W¢redad80 f artif.icial urlnels oure
Qmeratign}, an eayently v aeduediat 60° ﬁ“gfor gne hour,
q§ﬂ§ t t h

t he di'sposa f)gﬁ%ﬁ@fg ﬂﬁ}a%%‘gh%:dgﬁfj%?@mrl gag%}' i gﬁm‘@d

measurenent i s st arted The val ue detected 5 m nutes
after the start of the neasurenment is defined as a
sHrepmatnyefaneterndal DREDS ding to the SDVE. .

0.0005 part of dimethyl silicone {trade name: “SH200”, produced by
Dow Corning Toray Silicone Co., Ltd.) was dlssolved n 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 1mparted material (DD12) was

~ obtained.

<Preparation of material (DD13)>
0.0005 part of dimethyl silicone (trade name: “SH200”, produced by
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It should be noted that the absorbent resin particle
of the present 10 invention is useful not only for use
in the above-nenti oned hygienig products but also for
vari ous applications such as a %et uri ne absorbing
agent, a urine gelling agent for portable toilet, a
freshness retaining agent for vegetables and fruits,
a drip absorbing agent for-neat and fish, a cold-

BRI (BdSngBbels 8llicond . SPasRbla8 ROHIG de i@f?@ﬁﬁﬁtg%f methanol,

gelling agent for batteries, a water re

reatcethieasolfition phastobtAind dsead ad@éd to 5 PAred i sl “AGrosil 200PE”
material., a water sealing agent, a Egcki ng agent,
aredneed by NERONAER pe Lty e fsphrtjort thais obtained was

BHRED ot ? B e aee B i arinot SEMIT dgamhbgivd by

NESPEEESRSora RN R siyS BEOR ledVat! d0PCt
t hereto. 0ré‘i nat'ter, oW psar %rle nsagg%ﬂre%i atbdydzglef?gﬁ{le hour,
avitereVy'a hpdruphobicdity iumpoded ohderisl SDTIR ¥ ds dained.
<Synt hesis of hydrogel -form polynmer (AA-1)> 25 77

parts of sodium acrylate, 22.85 parts of acrylic acid,

rt of o N.N.- | ene bisacryl ami de, 293 parts
SRRl ottt maveral BP0, part of -
i chl orpRbaasbak dHIRMARARARIN NAMLDEBH HPYE) §aBld@68Tved in 10
in a glass reaction container and the contents were
waxtdolanydlatexanedand the stleitivg: thaisviahiied whs 23068 t36 parts of

e LA GBTPE D0l petlisegon FUSKEHOOD SRGIVIGE). The

SRRl i Sl PHSP 508 Bl 8RB p o
| ESBMDC sk dacdd byNISSEL Eobhork i) MO, Bt vas-—

of 2,2'-azobi sam di nopr opane di hydroc 1oride
diedon tafef Chforedhef loyurj wihtereby ailnygiroplkeolpcity impartid @aterial

ﬁéiﬁ%‘ t he 'iétae rature of the reaction solution
L §rasp ,"ﬁﬁzymeri zation was allowed to occur at
the tenperature of 80 ~L 2'C for about 5 hours. As a

result, a hydrogel -form polynmer (AA-1) forned with a
sPosphtatiadohalaysmsl (AL J)>was obtained. It had a water

content of 74.6 % (12050C x 30 mn)., 10 <Preparation

of mat 814085 paybef parboxyl-modified wax (trade name: “SANWAX 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of
cyclohexa';ie, 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 blomixer

- (“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 (DD 1_6)_>
0.0005 part of carboxyl-modified wax (trade name: “SANWAX 165-P”,
produced by Sanyo Chemical Industries Co., Ltd.) was dissolved in 10 parts of

cyclohexane, and the solution thus obtained was added to 5 parts of silica
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0. 0005 part of am no-nodified silicone ("KF354~'
produced by Shin-Etsu Chemical Co., Ltd.) was _

di ssolved in 10 parts of nethanol, and the solution
thus obtai ned was added to 5 §drts of clay MAPONI PE
XLG produced by ROCKWOOD ADDI Tl VES Ltd.). The

sol ution thus obtained 15 was stirred for 2 mnutes at

- 25" C by a biom xer ~" ABM 2" manufactured by N SSEI

SrRsh 0Bk RRfy STy ST ABRI G ieagﬁracgfﬂfﬂ splution

K

5 SRR ol R fpr et hE2p T bYE Mlobyeh sald.
shbg@flienthr way deibdoyt GW@MHQI girT aihayelSt hilg@ropkebicity
Ltd.) was di sso@ed in 10 arts of methanol, and the
Q@IP@ rieshmaterab lalﬁ)ewamb atgdd to 5 parts of pulp MC
Fl ock WA400G produced by Ni ppon Paper Chem cals, Co.,
Ltd.). Th e solution thus obtained was stirredfor 2
HRASSIedts> 25 C by a biom xer MBM 2" 25 nmanuf act ur ed

by NI SSEI Corporation), and subsequently was dried at
60' C #Orparheofithe mathéaGYD 2l hyit Ophpditaiftay i npar t'ed

-material (DD12) was &ﬁl ned. <Preparation of

e w&rpe(@ma;;l}g agen, Uodantonic sarfaperaetive agent SHMORIN

12 e b7 S R B R G ¥ gegto 400

gﬁﬁ!?d}ft'he hﬁﬁag&%rﬁpwsfm (AU$) Obad FschiNES nAdEed was
parts of "silica (AeroSil 200PE" produced by N PPON
Karaded f@o5 mindes at IHC bplaummmng hnmasclrnhe édlmiemsﬁ perforation

r2mnutesa omx (

ﬁ%lﬁra;fgg%{? e}datﬂr 6ompp.S32 ?S%J? c ttreg by by fipaka ] Kogyo K.

g%&ﬁ&éﬁgﬁ%l ¢i yy:arlr{pgfj?gé trm?“ggﬁ %{ %@%@i\é@%&ﬁ%}(t}m e

@@ﬁ@tﬁﬁh@ of afBnERAEBEION Ti5°0Rded halindpklvf@.098ec so as to
part of liquid paraffin (viscosity: 50 nPa-s) was

ebtaiola/dey pelynter. 10 parts of cycl ohexane and the -
oL BB RS, 8 B 8 B AL Sl gt
gﬂcé‘f hARed BUY tﬁ@fﬁlrﬁ%ﬂe 458 wild 4djGSei%o Z5dhRHPE0Fhim by using

by a’ bi om X
sieves with 600 pm and 250 pm mesh openings. 100 parts of the particles

thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer” manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraﬁng 2 parts of 10% water/methanol mixture
solution of ethylene glycol diglycidyl ether (weight ratio of water / methanol =
70/ 30) to be mixed. The mixture was allowed to stand at 140°C for 30

minutes to be crosslinked by heating, and thereby an absorbent resin pafticle

- (1) was obtained.

: <E)§ample 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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CABM-2" - man- uf act ur edby- NI SSEI' Cor porati on), and
subsequently was-: dried at 600C for one hour,
wher eby a hydrophobicity |nparted mat eri al 15 (E[n4)
was obtai ned. <Preparation ofomat eri al (DD15)> 0. 0005
part of carboxyl nodified wax (trade name: " SANVWAX
165-1", produced by Sanyo Cheni cal Industries Co. ,.
Ltd.) was dissolved in 10 parts of 20 cycl ohexane,
and the solution thus obtai ned was added to 5 parts of
pulp MC Flock W 400G' pr oduced by N ppon Paper

gﬁé; ., Ltd.). The solution thus obtai ned was
stlrr or 2 mnutes at 25'C by a bi om xer MM 2"
nanufaAhuﬁsdﬂhyﬁhh&ﬁEbaﬂmﬂpé@hWasnbmnaad1Baheeqngnmhmneras
mas dried at 60*C for one hour, gger%g

b drgmnelet | exoeph that tha materinl S3D18HTAs yesd in place of the

ob ai.n reparation of material (DD16)> 0.0005

ﬁﬁ&? ﬂfa%gggfxyl-nodified wax (trade name: " SANWAX

165-P", produced by Sanyo Chem cal Industries Co.,

Ltd.) mas di ssolved in 10 parts of 30 cycl ohexane,
<Rdatryde 4Bl uti on t hus obtai ned mas added to 5 parts of
silica - - -------- - ----- % Aer.qsi| 200PE"

pr oducA# wommsw@e&) Waﬁph Jinedpn thesgmemanner as

R R AL R PO

_ﬁﬁ%map(]yp@p){ a hydrophobicity inparted nmateri al

(DD16) was obtained. 5 <Exanple 1> 40 parts of the -
material (DDl1l) and 0.4 part of a

diffusin penet rating agent (El) (anionic surface
sEERpRlegent "SANMORIN OT70" produced by Sanyo

.Chem Cﬁb a{kﬁgﬂﬁéﬂ&' 1%%11?8?1‘1;1&1{3 %9 w\ﬁ’gr Ef%%@?qnttﬁlﬁégguel&anner as.. .

parts 0 orm poly

it e Abe U éﬁcems;hak Bﬁ@ﬂﬁﬁ:emll (BDEs)wasuaid 268lecdyf the
a mncing machi ne (di amater of perforation of

patéonb{lRBlbl.ate: 6 nm "12VR-400K nanufactured by
lizuka Kogyo K

<Example 6>

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

<Example 7>

An absorbent resin particle (7) was obtamed in the same manner as
that of Example 1 except that a diffusing-penetrating agent (E2) (non-ionic
surface active agent “NAROACTY ID50” produced by Sanyo Chemical
Industries Co., Litd.) was used in place of the diffﬁsing-penetrating_ agent (E1)
(“SANMORIN OT70” prbduced by Sanyo Chemical Industries Cé., Ltd).

<Example 8>

" An absorbent resin particle (8) was obtained in the same manner as-



K ), and subsequently: dried by a through-fl ow -band

type-drier under the conditions of a tenperature of
135'C and a wind speed of 2.0 msec so as to 15
obtain a dry polyner. This dryfol yner was pul verized
by using a commercially available juicer m xer, and
the particle size was adjusted to 250 gmto 600 Ji m by

~using sieves with 600 ~un and 250 gm nesh openi ngs.
1g0 rts of the particles hus obtai ned were_stirred
 3bahph

Kxapgde 1(axpenisthag the Igﬁt I%H rwaSngsezbm place of the

R TR A SR AP RER AN e ety
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ABH08 pRbddebd N?Eﬁh&ﬂ@ﬂ@xﬁ%hl MdddtrRs &P' Tuid. manused in place of
ethylene glycol diglycidyl ether (weight ratio of

whe ehffilsmgt]bmmdxtatlﬂ@ agent (Hi1)HES ANMORITNOTITOX pusducsasby Sanyo
ﬁlowed ostand I,1{40 Cfor 30 mnutes to be

}B%%}% )-and t hereby an absorbent resin
particle 25 (1) was obt ai ned. <Exanple 2> An
absorbent resin particle (2) was obtained in the sane
rRGABRhpRSY> t hat of Exanple 1 except that the materi al
(DD 125) was used in place of the 30 material (DD11).

- - - An absorbent resin particle (9) was @BaineBxanilessalne mmner as

r resin particle. (3) tai ned.ipn the sane
?rﬁ itk ﬁgem fatexsrrithatibe Height egﬁwt rRex LML B wa altered
@ggln% ¥as used in place of the 5 material (DD11)
fe"4> An absorbent resin particle (4) was
obtained in the sane manner as that of Exanple 1
except that the material (DD14) was used in place of
Hf!'e(amplerﬁl%rl al (DD11). <Exanple 5> An absorbent-

o APt OB BT RRS e o

YRSt Exghﬁﬁg I%fxcéﬂethat the used amount, 40 parts, of the material
{DD11) was altered to 2.7 parts, and the used amount, 0.4 part, of the
diffusing-penetrating agent (E1) (“SANMORIN OT70” produced by Sanyo
Chemical Industries Co.; Ltd.) was altered t070-14 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) (‘NAROACTY ID50” produced by Sanyo
Chemical Industries Co., Ltd.) were added to 400 parts of the hydrogel-form
polymer (AA-1), and mixed and kneaded for 5 minutes at 25°C by a mincing
machine (diameter of perforation of perforated plate: 6 mm, “12VR-400K”
manufactured by Iizuk_a Kogyo K. K.). The obtained mﬁt&e 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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15 material (DD11l). <Exanple 6> An.absorbent resin
particle (6) was obtained in the sanme manner as that
of Exanple 1 except that the nmaterial (DD16) was used
in place of the 20 material @BD11) <Exanple 7> An
absorbent resin particle (7) was obtained in the sane
manner as that of Exanple 1 except that a

- di ffusing-penetrating agent (E2) (non ionic

surface actlve agen NAROACTY uced b
SCRY BRF gx@srgmé%? SIZEP‘@S)adA)d oﬁ% f&c%o%m by using

' tg?agr g (i%ﬂ%oﬁ i} %Ql%lc%{ﬁf n}lﬂ)g{n%?ﬁgu&) {ﬁ'crlée &@%ﬁﬂh@g&mdes '

£hua ﬁbtﬁnﬁé vﬁﬁeéﬁrﬁé@ at b sped Bynpaihg C‘H@gﬁ"&beé@ﬁlrnng
obtained in the sane manner as 66 that of Exanple |
éud@ﬂnzetrh mamtfactvred byadifogabpweMigeon Geedatamolptexobitasn; 2000

RS P e i AL B PR B
Ry S R e =

MO ed beymSe@dy 0 The rahaiive alasl dltbwedd testaGd. at 14000 for 30
<Exanpl e 9> An absorbent resin particle (9) was ) .
swmaiteRth be craselinked birdieadingagnditherelyf alEraapthent resin particle

' ept t e weight of the material (DD 11) was
g@eﬁ%ﬁog%n?cg 5.4 parts. <Exanple 10> An absor bent

resin particle (10) was obtained in the sane manner as
that of Exanple 1 except that the used anmount, 40
pdidasnplefl2he material 15 (DD11) was altered to 2.7
parts, and the used anmount, 0.4 part, of _the

di f f us¥¥pa lp%ﬁbwfaxqsw paglasle ({2 yasmmkivored 1@1thvsame manner as .

g{n?l‘g {;Jf:}gg%%%besiﬂ %glﬁgl&?éﬂ%%gl f)i)t'liﬁlséd%)y é#us&u Iga T e

polyethylene film (polyethylene film produced by TAMAPOLY Co., Ltd.,
thickness: 30 um, 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 8650”,
manufactured by Mitsui Chemicals, Inc.) and 0.4 part of the
diffusing-penetrating agent (E2) “NAROACTY ID50” produced by Sanyo
Chemical Industries Co., Ltd.) were added to 400 parts of the hydrogel-form
'i)olymer (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 um and 250 pm mesh openings. 100 parts of the
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20 40 parts of silicone beads ("TOSPEARU' manufact ured
by GE Toshiba Silicones, average particle dianeter: 2
pm and 0.4 part of the diffusing-penetrating agent
(E2) MAROACTY | D50" produced Bg Sanyo Chemi ca

I ndustries Co., Ltd.) were added to 400 parts of the
hydr ogel -form pol yner (AA-1), and m xed and kneaded
for 5 mnutes at 25" C by a mncing 25 machi ne

(diameter of perforation of perforated plate: 6 mm
paptiEted BIDKS obteaned aerestiared at h—'@h(@ﬂedg@?ﬁ wsing Highrppeed

BhFBDg o Pl ey B R HRERNa HMCEICP  nte of
B B ) W A P BB P o R s

Ret¥R i RN SV mitsiure sehaisief ethgldne glyaoll diblyeidil ether (weight

juicer mxer, and the Bartgcl e size was_ adjusted to

2500 phimadesbmethvionyl T Z0 A G0) 0 bo arixaslt hTheonipsewagsdlowed to
pm nesh_openin 100, parts of th ticles th

S0 AT SEATRET LRSS B SRSt Y bebing, Al ercby an

" L G- WA L& manufactured by
L LT 63) AR, o, 20005 1 pm)

whi | e adding by spraying 2 parts of 10% wat er/ net hanol

m xture solution of ethylene glycol diglycidyl ether
ChelagplerldPi o of water / nethanol 70 / 30) to be

i xed. ,The i | d at. 140’ C f |
50 A dustrienh el Betineai by n hPingd in 18 el Spgrmer as
@Haf?mﬁ)ﬁgie iﬁ%k&b}ﬁ:aﬂhtait ¢h€ uskd Bnovas d}tth@ivﬁﬁgemvl\gsgon, 40

<kExanple 12>t An absorbent resin particle (12)
b, ned dlteredodaipanmnner as Ahat of Exanple 11

except that a material obtained by crushing a

~ polyet hyl ene TiTm (polyethyl ene film produced by

%{%O@X %% , Ltd., 15 thickness: 30 gm passed’

t o a1 50- Vun- openi ng nmesh) was used in place of

t he silA,con@rberefesin BaafiBled15Pwad @bbainled iAfthe séfde manner as
emul sion (trade nane: "CHEM PEARL S650", ' ]

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 (£2) (“‘SANMORIN OT70” produced by Sanyo

Chemical Industries Co., Ltd;), 0.4 part, was altered to 0.14 part.

<Example 16> _ :

77 parts of sodium acrylate, 22.85 parts of acrylic acid, 0.15 part of
N,N"methylenebis acrylamide, 293 parts of deionized water, 0.001 part of -
dichlorotris(triphenylphosphine)ruthenium, and 0.2 part of a hydrophobic
substance (C11) (non-ionic surface active agent, “‘NAROACTY ID20” produced
by Sanyo Chemical Industries Co., Litd)) were _cha'rged 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 % aqueous solution of
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. plowed b6 octwr hegermernirettd §9 b Bt Giforeab

20 manufactured by Nitsui Chemcals, Inc.) and 0.4
part of the diffusing-penetrating agent (E2)
(WARQACTY | D50" produced by Sanyo Chem cal Industries

Co., Ltd.) were added to 400 gtarts of the '

hydr ogel -form pol yner (AA-1). The obtai ned m xture was
kneaded for 5 mnutes at 25" C by a m ncing machi ne

(di anmeter of perforation of perforated plate: 6 nm 25
"12VR- 40K manuf actured by |izuka Kogyo K. K.), and.
bydogguaeroyiddr §.8darbyf 8.2 Yoranugpous isolitiamef asppebigackd, and 0.8

B8 o8 BUBATUFOR: B RFieBe! o S0P e Prapps b fefloride

%g:rec‘ag&é’d ﬁgmedﬁg%?rgﬁla}%{ﬂcgéﬁf@ nﬁ’t%f(lgiri’ﬁrﬁ%tﬁn. After the

NTTEer CI a aval and the particle

g pordarasf thetwdction 36lutkalrdaeh6@ 80eEhpdlymatkatRinngas

sieves with 590 gm and 250 ~t m nesh ope'niqr’}bgf. 100
hapys: r dif a

e BEpoetLEolEy Gy 2b SRR & Pisiiipled polygner
&o) WY pi)él%g& o (t%g%%lrt Bﬂhé“ﬁiﬂt&iﬁg%ﬂgtxﬁﬁn%pig%h;t (§:97

parts o nmet hanol m xtUre solution o

ENNROPCTY DD girglueiddy SetpeChenscghbndhstrdies GogfLtd.) was
water | nethanol = 70 / 30Q) to be m xed. The 'xtblére ‘
addedta 40R parts of shadydsesel forne radymsy W Stegﬂed’ aned

Cr. i nk by, heat i d ther ._ah .
g Pe PR <o B0 A DB e A DA 8o iameter

' ' { LR nhAufREu e By
e %g@%!g{soﬂm%}f%?E%gﬁgf eé%m\’ég%@g? that t heuused

Heaka KafyotBeKpan ¢ subsequrentB0dripd bys, thvasghtfley bdnddype

. 1.7 parts. <Exanple 15> 15 An absorhent resjn particl

“ duisy upgder Hhe spRdgons 0? AdemmaEa o R eC ke vgpd speed of 2.0
. Exanple 1 cept i hat used anmpunt of the wax
Eﬁf]&g‘oioo?ls,g’%@bxta ‘g?ltégy%\%iﬁgf‘tered to 0. 14 parts, and

the useg; Iyifertss paivielizeing- Rangta @nhihgraghptavailable
(E2) (' SAN N OT79' produced by Sanyo Chemi cal .
Juidersiixers agd the ipedtiple dzeiwpamdjusted tal260rned to $00.1um by using
gi%irteé W%S‘l 600 pm and 250 pm mesh openings. 100 parts of the particles
thus obtained were stirred at high speed (by using “High-speed stirring
turbulizer” manufactured by Hosokawa Micron Co., rate of revolution; 2000
rpm) while adding by spraying 2 parts of 10% water/methanol mixture

solution of ethylene glycol diglycidyl ether (weight ratio of water / methanol =

7 0/ 30) to be mixed. The mixture was allowed to stand at 140°C for 30

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

(16) was obtained.

<Example 17> _

145.4 parts of acrylic acid was diluted with 9.4 parts of water, and
was neutralized by adding thereto 242.3 parts of 25 % aqueous solution of
sodium hydroxidé 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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of acrylic acid, 0.15 part of N, N -nethylenebis

acryl am de, 293 parts of ‘deionized water, 0.001 part
of dichlorotris(triphenyl phogBhi ne)ruthenium and 0.2
part of a hydrophobic 25 substance (Cl1) (non-ionic
surface active agent,- "NAROACTY | D20" produced by
Sanyo Chemical industries Co., Ltd.) were charged in a

Srothicsd TarhiaiscoinaRLTS GOr@oreiich SR DA ST GOTivRS
EShouR bl ool i T A2 AR L AR 0 RRITAeR, BB 057
%amﬂ Ple di.ﬁ'ﬁféingg%é’néi%ﬂingfagbn%EMSANM@RﬂTN QT |®dduced by

ydr ogen per oxi 0.8 part of 0.2 % aqueous sol ution .
Btngs CHrdmicabbidhistars 0o, dtdbhwese afided ¢p aglebgslissolved. 8.5

RaFE ofabea TN 3 51e AT LI HGepgtirked o d hifutes at

L I E Af8t oot : .
PR Sk BR G ALy Gt RRE By NS ifooratiop) so as to
Bk IRYRE sbd), WhEhyain AdeedR G EDH 0€ nidndifer RAE obbsined.
about 5 hours. As a result, a hydrogel-form polymer . -

Gabsequermiyyd4iarts of aychduixonkestiapplagadin ageaghien container
obtained.. 0.4 part of the diffusing-penetrati agent .
RISt B BOBSE RSy RS 5] oh A4 & nitrogen

PAVBRIAIER SFBor i %00 1R of 00 O A B lny e
ssitidclestet Grale Mapd: ePTAMSTZRFADMG mamcifagurad iyrieai-Icha
dianeter of perforation of perforated plate: 6

KozyrSeiadeu fanditdt masadideg and digealvedfisraan. K.'lihem%!]ﬁﬁture was

SHSSEFUEELLE AL S L R BBl s nestcd

W ReeEP e@@gﬁTh%s&ﬁg%gﬁré%aﬁ%éﬁtﬁmﬁ & 04! \the foregoing

pol ymer . ymer was pul verized by using a
pospaed ajdepuavalutin & mionboer waxéropreddhenetopst a ratecof 6.6
size was adjusted to 250 [Im,to._603 11mDEFy usi_ng.
varisdainfont sooutes, and wae nyntERRd v hrder 1og5THatess

th icles. .t i . : !
ek Ehé F i B Bbg SR bl 8 bt thereto
BRAULAE bE bp R0k AWa Wi ete@N Phien, ftAk&s Bked at 75°C for 30

-revol ution; 2000

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, 20 minutes). After cooling to 30°C, the stirring was
stopped, whereby resin particles settled. The resin parﬁcles were séparated
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

 eyclohexane 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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§6860 ranaum@gmdybm Mitenb{ChengealsAne

20 rpn) while adding by spraying 2 parts of 10%

wat er / net hanol m xture solution of ethylene glycol

di gl yci dyl ether (weight ratio of water / nethanol 70
/ 30) to be m xed. The m xturefiwas allowed to stand at
140" C for 30 mnutes to be crosslinked by heating,
and t hereby an absorbent resin particle (16) was
obt ai ned. 25 <Exanple 17> 145.4 parts of acrylic acid
was diluted with 9.4 parts of water, and was :
meust filabieden thatdtidiregin partaties Répe abiwane& whichswese dried under
aqueous sol ution_of = sodi um hydroxi de while bein

soRmd wesseracat 80700 cAS AT eEHLE: SBABEPTIPR G SRR icle (17) was

%F#ﬁhg d, 0.09 part of ethylene glycol diglycidyl
nacol EX-810" 70 produced by Nagase ChenteX

Corporation), 0.0146 part of sodium hypophosphite
norrohydrate, 0.0727 part of potassium persulfate, and
@EJ*Bmm}plarltSmf the di f f usi ng- penetrating agent (El)

~'" SAN roduced anyo,Chem cal
| ndus %QL)@; enE gEIR %F‘éﬂagéga’@d) ameq ipthe same manner as

Sh3E8 H5pale 1P IS O e i

bh S (DOABM 2" manuf act ured by NI SSEI Cor por ati on)
so as to be dispersed, whereby an aqueous sol ution of

nmonomer was obtained. Subsequently, 624 parts of

ob xa%e was placed in a reaction container
%‘éﬁaﬁ‘b@@ "th an agitator, a reflux condenser, a
t her no LUJQEEN 49) 9AS SHIALAIAG: (HRGm AR
1.56 pé@%%ﬁsofrﬁgﬁg%égy?ahgl%ené %ctylmﬁ{enfl eth%er - nneras
rhatphBbxampbs I #lextépladaatnonax enhéEoRtr42d O6ime: “CHEMIPEARL,

manuf actured by Dai-Ichi Kogyo Sei y%ku Co. st dz Waé%th
DeE/ Vs Wasd 1 Praae €

t.ed to nitrogen gas substitution; and
“l“hgp@i?pg) s heated to 700C. Wile the tenperature
was mai ntained at 70" C, the foregoing 15 prepared

aqueous sol ution of nononer was dropped thereto at a
rdsmngple@06 parts/mn for 6 ninutes, and was

RIEERT LT —
kRt & Iﬁ{;al\%&)%@% 7 UsBefl gfsGnBAded (gH;Huﬁtoéf it HLRHAEADD15), 8.5
parts, was altered to 3.5 parts, and the used amount of the
djffusing-_penetr-ating agent (1) (“‘SANMORIN OT70” produced by Sanyo
Cherﬁical Industries Co., Ltd.), 0.57 part, was altere'd to 0.17 part.

<Comparative Example 1>

A comparative absorbent resin particle (1) was obtained in the same
manner as that of Example 1 except that the material (D) and the
diffusing-penetrating agent (E1) were not added to the hydrogel-form
polymer (AA-1).

<Comparative Example 2>

A comparative absorbent resin particle (2) was obtained in the same
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m nutes. Thereafter, water was renoved by azeotropy
wi th cycl ohexane so 20 that the water content in the
resin becanme approxinately 20 % (neasured by an
infrared water content neasurifi?g machi ne (' FD 100"
manuf actured by KETT Co.), 1800C, 20 m nutes). After
cooling to 30'C, the stirring was stopped, whereby
resin particles settled. The resin particles were
separated = from cycl ohexan decant atign. .80 par

aranmer aethat gdixdreplesl mpmﬁa ?hegd'éfu%%m@ﬁe’sxfﬁ@g agent
515 W ka5t i Pt bl e 616l KA Cer

pol ygl yci dyl ether (trade nane: "Denacol EX-314"
produced by Nagase ChenteX Corporation) were added
donep axatTecEraioipde 3>t he mi xture was nai nt ai ned whi | e
bei ng heated at 60 C for 30 m nutes, A
mai nt aidheamparatier abmoabent wsin papticlsd 5 fpthe same

raipens i BrinpsrL 4R that b Mﬁi‘?ﬁﬂ&pk Wopg; produced
WO RiRAPASEh CHBISER1NETE IQU'd' eadt@ded inpk Qéécﬁ@he materlal

pressure at” 80*C. Asa result, an absorbent resin
KB e (17) was obt ai ned 5 <Exanpl e 18> An
absorbent resin particle (18) was obtained in the sane
manner as that of Exanple 17 except that the materi al

ace of the material (DD15). 10
Q@Séﬂ%?ra %fgmgg%g%bent resin particle (19) was
obt ai n@ﬂcdxﬂpﬁf‘eﬁn@@ﬂ@sd?ﬁé‘ﬂ@fes% pathidle @) v@@ﬂ@ﬂa@né& in the same
except that a wax emul sion (trade nane: "CHEM PEARL -

sesher amﬂmﬁtad’t]ﬁxaadpmd Nkeegtithah eﬂ:cxaaﬂ“égrdsmbzi)ﬁlﬂ@” produced by

- BEhOB AR Buch Tan S fesby whckasthe raferipl RO LD

15

20

25

30

same manner as that of Exanple 17 except that the
used anmount  of the material (DD15), 8.5 parts, was
alQwehpgrdtveSERapdlé 5> and the used anount of the

A comparative absorbent resin particle (5”) was obtained in the same
manner as that of Example 17 except that the material (DD15) and the
diffusing-penetrating agent (E1) (‘SANMORIN OT70") were not added.

<Comparat1ve Example 6>

A comparative absorbent resin particle (') 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

produced by Sanyo Chenical Industries Co Ltd.), 0.57.
part, was altered to 0.17 part. <Conparative Exanple
1> A conparative absorbent re§dn particle W was '

“obtained in the same 25 manner as that of Exanple 1

except that the material OD) and the

di f fusi ng-penetrating agent (El) were not added to the

hydrogel form polymer (AA-1). <Conparative Exanple 2>
WEW&Y%EF%PEO%r bent resin particle (2') was

bt ai.ned_i . ' f .
oxcept 1 FBPUEY fiEofFm RS pa k@) iy iAMRFinghe same
WBAENn&04s Bt BarhPR W ek Qe kthhpETRAT XoRsil (PR produced by

<Conpar ati ve Exanpl'e 3> A conparative absorbent resin
DR QNeA ERD S sCobLibd.h ek s wsetdhin slawe of thetfG@trial (DD15).
produced manner as that of Exanple | except that pulp
MC Mock Wby Ni ppon Paper Chem cals Co., Ltd.) was

sed i of t nat el . ]
Brampl ebeiihgthe AR L rpibh Hidunt QT ARIBE Rl i
WasneRicAidty ToddiekbBaRgydEBNditdas tiddd n@heEX@PH 1, Was used
except. that silica ("Aerosil 200PE" produced by

NERRONAEROBIDpEthe watdrrebersios athamtgRchediquigermeation
i al .15 | A
gg{*—ﬁg‘;}’lﬁgﬂ' (aaims (Vo and ShEaH gltfér\u{‘%erﬁ ?ﬁg@e@%ye%ﬁm for a
. i _
FRahlE o3 BN JIRPTE 588 bP Pl QherkBIRLEcin AHEHRL by isorbing

phisBiolddibal sallipRNMERLDEIPDENt FesifarbielesaAddesl (208 @ind the

<Conparative Exanple 6> A conparative absorbent resin
campiacative 8psorbend besinnedticlest B8 o8 waramvetuatedhiyathe

- %ffor%xn?e 'Eoene Zmeeﬁgoe(ﬂt,- aéﬁ%hetrgguﬂgrof h‘llea levzg-l-E)mE)- i%}l a\g'%sshr(])%vtrn 1n -

Tables 1 and 2 below.



added. 25 <Conparative Exanple 7> A conparative

absorbent resin particle (T) was obtained in the sane

manner as that of Exanple 17 except that pul p MC Fl ock

W 4009' produced by N ppon Pader Chenmicals Co., Ltd.)

was used in place of the material (DD15). 30 JL.

73 <Cbnparat|ve Exanple 8> A conparat|ve absor bent

resin particle (8) was obtained in the same manner as

that of Exanple 17 except that silica Merosi

%Qﬂf produced by N PPON AERCSIL Co., Ltd.) was used
a(‘(a of the material. (DD.15)._ .5 Regarding the

dlfoSI on absorption anount (Q fa @&g&gmeng punp

manuf act ur ed by |Todor aki.Sangyo. Co rade _nane:
"CP-21", was used, | as @‘9@“@9 ®4Ymp] 8 tb 10]11}12]13}14(15
water-retentiaonlanbun t Lquid perneation! rdte
Berbandagtitg (Y)y | aptl . i 0@ f {3y 18){(14){ (15
pardicloary for _a Ql()) QZT%?W@% ggﬁ\%ﬁ)l F ‘ J%) (g 7%)61\'((1?29%}( )| a8
Iﬁlﬁﬁsﬁﬁ‘%\b‘éo%t% syel |ing degriee by {absor pi ng . '
ik Of 091 cal sabh gy | sdPsPnisaanl | 52bAd) BRI bi 41689 53 | 52 | 49
(o to (20) and ¢ fonparjati|ve (absorpent resim
oartlcles W toi(8] werejevialuated by the 1
ﬁﬁ&g Hﬁé oned {met{hofs,| and tlhe lresults of the _
Ion are 9 I 1.ahn Wor 157
% Beanpl o] S| %) TR 81 PP s g0 | 38 36
sorbent resini{(1) () M WN]|(6)j (FV+8+9+H10) | (11) (j12)
(13) (14) (15) |
Liguid permeation rate
under loading (Y) 12115115]16120(24121119(19| 12|19 |20} 15|12 |12
Absorption time @) |, oty o1y o1y 1 117]10]0.1]1.1|1.3/1.0[1.2]09]09]09]18
(min)
—0.0071(V)+2.7 2.4 2.4 2.512512.512.5{2.4{124|2512.4125125(24124124
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| particle Diffusion absorption amunt 50 52 53 55 52
57 58 52 52 49 54 55 53 52 49 (M) Water-retention.
amount M 36 36 35 35 35 35 36 36 35 34 35 35 36 33 36
(9/9) Liquid perneation rate @der |oading M 12 15 15
16 20 24 21 19 19 12 19 20 15 12 12 61/ mn)

Absorption tinme M(mn) 1.8 1.6 1.2 1.1 1.7 1.0 1.
1.1 1.3J.0 1.2 0. 0.9 1.8 -0.0071(Y)+2.7 2.
2.4 2.5 2.5 2.5 2. 2.4 2.5 2.4 2.52.5 2.4 2.
Table?s Table 2 Ex Conpar ative Exanple 16 17 18

D

ol mo
g vo
BN Do

19201 21T 314 Lmple ADS 01} beNntCon@sirftielxaniple)
(.18) (19) (20) (VTG ID[ (I 26T (G | B[ 48) 5 par(ty ¢lee
Di ffusion absorptign anoupt $2 32 53 $5 p0 B7 |40 {23

Boheadhenbrosts (M r-TELentign gelm)un

N

I g 37
Vate b 3o 36 35
30,800 34 34 35 3263078A18BH19(GRGI| 20 {Pd| GerFRIAe) g7r’? ®
ate under toading (M5 1@ 1H 212711 I I 1T § 819

Iyifugion ﬁ*i’ﬁori)tionbsorgti on tife M
5

amount 52153 55| 50|37 40|23|37{35|39|35|36
(ml)

Water-retention | :

‘amount (X) 3635036 {35]36|34|34]34|35[32|32|34/35
(gfg) _

Liquid permeation rate :

underloading (Y) | 15|14{15}20{1211}12{13|11|8 |89 |9
(ml/min)

| Absorption time 2y 5t 661 09109 | 1.8 [5.057|5.1|5.0]28]4.1]45]45
(min)

—0.0071(Y)+2.7 24|25[24(25{24125(25(25]2.512.6/2.6/2.6|2.6

<Ekample 21>
A mixture obtained by mixing 100 parts of fluff pulp and 100 parts of

the absorbent resin ,pértic]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 to obtain an absorber (B1) of Example 21. The obtained absorber
(B1) was cut into a rectangular shape of 14 cm x 36 cm, and on the upper
surface and the lower surface of the absorber having the rectangular shape,
sheets of water absorbing paper (basis weight: 15.5 g/m?) having the same
size as that of the absorber (B1) were placed, respective]_y. Furthermore, a
polyethylene sheet used in a commercially available disposable diaper was

placed on a rear side and a polyethylene non-woven fabric (basis weight: 20.0
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(mn) 6.0 0.90.91.85.03.75.15.0F4.84.14.54.5
-0.0071(Y)+2.7 2.4 2.5 2.4 15 2.4 ~52.52.52.5 2,6
2.6 2.6 2.6 <Exanple 21> A m xture obtained by m xing
100 parts of fluff pulp and 10® parts of 5 the ,
absorbent resin particle (1) obtained in Exanple 1 of
the present invention by using an air bl ender was
piled evenly so as to have a basis weight of about
400. g/ n2, and pressed with_the pressure_of 5 Kg/cW
g/m ) 3s Rlaserh e a Fopbeiden wherelns ardéw%(ab%sha@ﬁr éi)a%? e

.1..The obtai ned absorber (131) was cut into a

gP‘ﬁ | ar shape of 14 cmx 36 cm and on the upper
10 surface and the | ower surface of the absorber
havi ng the rectangul ar shape, ~ sheets of water
“Bsampleg2PapdO>(basi s wei ght: 15.5 g/ nR) having the

F eopeciARraTigs, FhipThEIRAERY to AOSONgEA RFHE] SHebT ngSab
respec n

|
UReRugREIRES bR SR YD) (0T spRaiqll Sadianet: Misbeorbent
f@,m Pﬁrtﬁ&@fﬂl; Ml ﬂmheﬁ &éboz&blomﬁgw@ t0 I(fw)eﬁewwp@duced

front side, Whereby a disposable di aper (1) was
withddheeshme; Beapptteeel2? to 40> 5 Li kewi se, absorbers
(132) to (B20) were prepared by using the absorbent
resin particles (2) to (20), respectively, in place of

ent resin particle (1), and further,
%Eg%%gﬁgflg di apers (2) to (20) were produced W|th t he

sane, Aﬂ;%iagqhgwlms & EEXAIR 50 s Of flaff pulpay o0 pass of the
formed with 5 parts of fluff pulp, 100 parts of the
a&hmwbmmresm pantipkr@) obtained inFxaimmple 2 wapdisisreed thergon

- PR T RR ey Prey D s of il e Sttked o

ﬁ"l‘ﬂﬁ'&&?ywﬁefﬁ@%&ﬂd%éh“%&%\é@ﬁa@%@iﬂ@&- T @st:mc};url\(;[2 was

struct’ure wa presse e pressure of 5 Kg/c
Prss S wa e ol présuebd bl 5K @omdlisn B0 eecor{dsBdlghtaiih an absorber

bt ai ned absorber (B21) s cut into a rectangul a
Ge Bhe embiadaorber (S wee pwentprectuntiles Shage of 14

'ttzrgex ég \é'r%r a% ok e S‘Lp&h gux%gce anﬁ the lower surface of the absorber

having the rectangular shape, sheets of water absorbing paper (basis weight:
15.5 g/m?2) having the same size as that of the absorber were placed,
respectively. Furthermore, a polyethylene sheet used in a commercially
available disposable diaper was piéced ona rea.r side and a polyethylene
non-woven fabric (basis weight: 20.0 g/m?2) was placed on a front side,

whereby a disposable diaper (21) was produced;

<Comparative Exémplés 9to 16>

Comparative absorbers (B1’) to (B8 were prepared in the same
manner as that of Example 21 except that the comparative absorbent resin
particles (1) to (8) obtained in Comparative Examples 1 to 8 were used,
respectively, in place of the absorbent resin particle (1), and further,

disposable diapers (1) to (8) were produced with the same, iespectively.
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havi ng the rectangul ar shape, sheets of water
absor bi ng paper (basis weight: 15.5 g/nR2) having the
same size as that of the absorber were placed, 20
respectively. Furthernore, a (¥ yethyl ene sheet used
in a comercially available disposable diaper was

pl aced on a rear side and a. polyethyl ene non-woven
fabric (basis weight: 20.0 g/n2) was placed on a front
side, whereby a disposable diaper (21) was produced.
25 <Cbnparative Exanples 9 to 16> Conparative

absorb 13 repared,in t . -
Foroer Arcabgorbtiph 4kt HEGTIHERA Y b BupiZe W Fecling of each
Gpﬂi@ﬂﬁ bM%l@bﬁQfJ&%r(tl) ES81) arﬂ?(lt’)' 156' ©9 tWasorh8 were measured
obt ai ne Conparative Exanples | to 8 were used,

beshe cfb]lcmir;g mebhpdac e efirflabe dajme}rdom’lue raeecbmhm m BEIME of

(1), .and further, 30_di sgosabl e di apers W to

AY dp%nﬁm@‘arrwatsﬁr%bw fabovesiseenbed metheg. 'Rhe results of
bsor ption anmpunt nt|I g e and a surface dry

PRE FidRsBrmB R A% ploe i SR 274 pers (1) 1o’ (21)

and W to (8) thus forned were neasured by the

foll ow ng nethods. A surface dryness val ue accordi ng
A bSbivitiai aﬁlc&arthmtii]alpakag‘s;s nmeasur ed by the

above-descrj.bed od. The results of
measur %ﬁé aﬁ%aﬁiw (49 mamox 36Q5ary mamaaﬁ% gR@an acryl

Hhjee KA'&SS#%%G?% UAPEF 4§ PG aplertf el Bt ome
BRbrtar iy (140. mnlDr, th@fdﬂsﬁj%aﬁlléjdﬁp@@ QFaseifld &f tiNgeryl plate

shorter side (140 mm) of the di sposabl e di aper was
friitted guontied tapeywigtnofan weﬂaapglmmﬂmﬂamoﬂuheoﬁlhp@ﬁable

TR PR E0S o 408 L Spseige i aren a0d, oea

' t f
18 chieECeatbipit'd (e S0P a#é%ﬁ?#ﬂéfsth%%é%sm& 4b Which the
disppeabladiapex et s(fispiefupped endi s Gepsed mtﬁéﬁ&py@@@de
side. Then, at a location of 30 mn fromthe up

dheniate ln¢ation efp@ medr o thenap e vk 5 36henn) fm@l th@ other end

(otet S R 2SS fromt Ptk 1o8lebn siefess prtthitiAfubie (D03 wese of
S4ALAIBLo 08, 0l %Pﬁ{ég‘ﬁesﬁml‘?idé}gﬁateab% 9008 Wi¥hm

i on- exchanged wat er) was charged by a dropping
chlonde and 99.09 wt% of ion-exchanged water) was charged by a dropping

pump {manufactured by Todoroki Sangyo Co., Ltd.. trade name: “CP-21") at a
rate of 100 g/min. An amount of the artificial urine charged until the-
artificial urine leaked from the lower end of the disposable diaper was
determined, and this amount was assumed to be an absorption amount until

leakage.

<Surface dry feeling>
10 persons felt with fingers a surface of each disposable diaper that

‘had been used for determining the absorption amount until leakage so as to

evaluate a surface dry feeling of the disposable diaper with the following four

criteria. An average of the evaluations by the 10 persons was obtained as a



20 punp (manufactured by Tedoroki Sangyo Co., Ltd.,
trade nane: "CP-21") at a rate of 100 g/mn. An
anount of the artificial urine charged until the
artificial urine.leaked from /e | ower end of the

di sposabl e di aper was- determ ned, and this anmount was
assuned to be an absorption ambunt until |eakage. 25
<Surface dry feeling> 10 persons felt with fingers a

surface of, each di sposabl e diaper that had been used
ﬁH¥éG€E@Yﬁ?§PH§ t he absorption anount until |eakage so

S -a_surface dry feeling of the

f£%%§%§¥§&§$%%g?gmﬁth the following four 30 criteria.
AT EedlRg at atda®iseyabbalovenaithysligle Wot sons was
obtained as a - - ----------- -------- --- /8 surface
oi Wetbighistgte ©ithmpare|drgdecling of eweitisbatevitboyt fee fdeligps
at a satisfactory level with slight wetting x: Wettish
state with poor dry feeling or wet state w thout &y
feeling 5 79 Table 3 Performance of disposable

di aper Absorption S DVE Disposable Surface dry
anount until Surface dryness diaper feeling value
(90 leakage (g) 21 1 400 0 7 7 .22 2 3700 65 233



380 0 73 24 4 400 0 6 7 255 400 06 5 26 6 430 0
.75 277 420 06 6 28 8 3 90, 057 29 9 430 0 60
301 0380055 3111-450067 321243006
9 3313440 0 74 34 1 4 45090 72 351 5 380 0 62
36 1 6 43006 7 3717 4300 70 3818450071
3919440 06 9 40 20 410 0 62 41 21 460 0 80 9 1

320A35 a) 102310A24 9113310A26 12
4 310I1L36 v0135 3201L36 C2P416310
A 3 2 'Table3 -
Performance of disposable diaper
Disposable | mpurtuptl | SRV | gurface dryess

_ leakage {g) value (%)
21 1 400 O 77
22 2 370 O 65
23 3 380 O 73

2 4 4 400 O 67

25 5 400 O 65

26 6 430 o) 75
27 7 420 O 66
28 8 390 O 57
29 9 430 O 60
ot 30 10 380 C 55
%,31 11 450 . el .67
A 32 12 430 O 69
33 13 440 O 74
34 14 450 O 72
35 15 380 O 62
36 16 430 O 67
37 17 430 O 70

38 18 450 O 71
39 19 440 oN 69
40 20 410 O 62
41 21 460 O 80
9 1’ |, 320 A 35
=110 2’ 310 A 24
g 11 3’ 310 A 26
Sl a7 | 310 A 36
g 13 5’ 320 A 36
% 14 6’ 310 A 32
Sl 15 7’ 350 A 38
16 8’ 310 A 33
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Applicability The absorbent resin particle of the
present invention can be used for various absorbers,
and by so doing, absorbent ar8Dcles that are
substantially 5 free from| eakage of absorbed |iquid
can be obtained. Particularly, the absorbent resin
particle is suitably enployed in hygienic articles
such as di sposabl e di apers (di sposabl e di apers for

hil dren,, di,sppsabl e diapers for adults, etc.),
%@M@ﬂk@%ﬁapki n, etc.), paper towel, pads
(i ncontr, %%%S{baﬁ%mnuﬂgﬁ c@gﬂ ofn(-ésslégmg 'iﬁ\aelntiofocan be used for

oper at i ons

&Eﬁ@ﬁ@h‘b@ﬂr&&@ ednd bﬁ 4P agm@ |a%@0ﬂ$eﬂt$arﬁi‘é§s thidt habkeb&tahtially
use in dis osabl e b%‘fers It should be noted that

titee faebmde age pEabsorbed liguidcat be Imbtzpmde nPartienlenty, tire

is useful not onJy for . u ygi eni r oduct s . but
' 8%%?:&’@8? TEGSIP RAFSIC ‘"f;\lﬁp‘iur'l Y SHBH Hh Y@ep arhcles.such as

f
FRREpbRURRER it RRHIRCL 8 RSk Jepdnthy MR E for
hlultksetcd, dapRin @éﬁﬂfa?{] RAPRAE Yt D, q%aﬁ@%v@ll \(hddsSincontinence
col d retalnln% material, a disposable pocket warner,
0

pads)| uwidrypade dor $1mg1¢aépperate@s, @whtae:rd peit mm{pet urine
terial for | ant's n.anti -

53%% tigm shipef pEong AP é@é‘?ﬂs ‘itapl ﬁqrﬁ@% ﬁ?gsable
Sd cial snow, etc. 20 81 CLAIMS 1 An absorbent

resin particle having a diffusion absorption anount in

a rangét shiouldbatotkd thQt the aBsorbbat adanpaetitler ¥%he present

particle according to claiml_ conpris crosslinked | .

poteptian I(SA}safnlanrd@nig forgsels bmeamc nmigm behalserdpr yarious

oRBrERoREsYh fad T S Aoty pdents Anuhe BelfinRagent for

portable toilet, a freshness retaining agent for vegetables and fruits, a drip
absorbing agent for meat and fish, a cold retaining material, a disposable
pocket warmer, a gelling agent for batteries, a water retention material for
plants and soil, etc., an anti-dewing material, a water sealing agent, a

packing agent, artificial snow, etc.



sol ubl e vinyl nononer (al) by hydrolysis, and an
internal crosslinking agent (b). 3. The absorbent
resin particle according to claim1, wherein the resin
particle further conprises &l hydr ophobi ¢ substance
(C©, wherein the absorbent resin particle has a
StANgE ure such that a part or an entirety of the
"hydrophobi ¢ substance (C) is contained in the inside

‘Pf egtaRdtidnt Rirtfarlidie hé\ﬁlﬁé’é%ﬁu%loh%b Ptlméﬁxbﬁﬁt% a%ange of
he afpgsardedtmiresin particle according laim 3

V\hereln the structure is such that a part or an

2Nt reeY aorddhe rdbi LARRRLAG ORI 12 Bafn  Qonhtisiidh @rdiekhked

i n thems @ idiudiag NadeEddribrcistifulRt {ssorj)f er—s%ﬁl'blé vinyl

part | fbfonet (@15 Uef@rn?lurﬁgnorh r&; .@%rme@ fitcPlhe water-

ta2
he
ne Ak i te DLt nds i e

The absorbent resin particle according to claim 3,

her ejry FdBrozht F&frﬂﬁﬁ‘tlblé acetaihgt Badaid ’P Her@h tA& resin particle
enti rfﬁﬁﬂer%ﬁph@e gn% i€ s é%hg] \Kz re?nsthg %&%B esin
i Nt hadis hae 204 trLﬁ:ﬁﬁ Joeh th&t! £ p8h 4 ?n e fyeikdbhobic
part igheahse @3)% ESHEAHELInSHE thsno%t}ﬂ‘ba& |aé oft orbent resin

obt aiaegh by coating or Inpregnating a par or
entirety of either a hydrophilic materi al (dI) or a

Aydr Om%ﬁ l{@m el dird! al(tfé%) é’c‘.‘;oH?n Iﬂ?clam{ Péih Ghe structure is
SUDSTRRE Gk & a"rtso f'tH'é I'i Bic is contained
par t ij¢hf iRdiad thé %Eé&b rééu‘? §rt|clg |s fructure such

absortﬁz?crgacﬁ %%Hl%leoar thk %'b@on%@ﬁ FeSin WBnnection (RC)
ep o P &St st ance ?(LES

cl ai fBrmddllt hY‘lP(?r{)h(Sb
has a HLB va u% E rall%ge 0 to 10. 7. The

Babsorﬁ%nébsbﬁa%'n{‘ 'aﬁﬂc %&%@% '&ché ANYHIRSH Yhe s ture is

cl ai IE‘écﬁtﬁa@a a é ir é' ccsuﬁ ﬁ&@gﬁ)eis tained
i's ajsired ifS oioéacﬂ j ﬁﬂe%béérﬁ i such
res! IhAY mhfeti eQ%y c%aﬁﬁ@’o %‘? h'%gtlrety of

cl ai per Uﬁyrd hllﬁorﬂ'ﬁfe'riﬁ! )rdj

agent, él h&ic fUSQAT ((% nt% q

absor eﬁteréélﬂplﬂﬂe' cl’e accordi'ng to an one
prece |ng clains, wherein the absorbent resin

Gpart 'T‘F}Laeab%&tﬂ)'em lei rﬁaé%rc%rbf?l th1dG dné)ofl dhifds 2198 wherein
o 04 P o e b g8 of 7510,

belng atime necessary r t e absor ent eS|n

7oar t itpb&bkBrbeNeldsint Garfde REESAMY 8Yany YnkBt MikB F @SP8fterein

1 0 athe hydrophobic substance (C) is a silicone or a modified silicone.

bHA (DY with the
ch partﬁ:ie of the

8. The absorbent resin particle according to any one of the preceding claims,
further comprising a diffusing penetrating agent (E) as a constituent
component.

9. The absorbent resin particle according to any one of the preceding claims,

wherein the absorbent resin particle exhibits an absorption time (Z) in a range
of 0.5 minute to 3.5 minutes, the absorption time being a time necessary for
the absorbent resin particle to swell to 70 percent by volume with respect to a
saturated swelling degree by absorbing physiological saline.

10. The absorbent resin particle according to any one of the preceding claims,
wherein the absorbent resin particle satisfies formulae (2) and (3):

30<(X)<70 (2)
(Z)<-0.0071(YV)+ 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,



saturated swelling degree by absorbi ng physi ol ogi ca
saline. 10. The absorbent resin particle according to
any one of the preceding claihfs, wherein the

absorbent resin particle satisfies fornmulae (2) and

(3):. 30 (X) '~ 70 (2) (2 -0.0071 (Y) + 2.7 (3)

wher e (X) (Y)aRprSEM: S IR{uRbSfebRireiitd @/mMiRPUNder (€dding 6F2.14
t he Rbsgat Whkth phesibBgicRlddling bermidyids thehbBe®Bni BRI Fktble that
i N physb&drogingbedml phpsiologicaliand 1 bne Bdur, brid

repr esent &7)arebidtdhd 4 BBBEHECINtIMA L (hid)TthédEssary HBEI I sample to
| cadbwel & 7Rpdrdelitisy Wiunid inith rédhest ol DeatGRkedSSUdINR degree by
per mepddebing PRYsMGAIEN@Blng. €si n particle that - has been

i mersed in pﬁysiological saline for one hour, and (2)
11.ePr ¥RE HbSordBnERSAY PArtif8 dcchmingNondiaiRt 46 SwhENIN the dbsorbent
sanpleirt gartii@irthet SatiéfePRAMOBYI4PY Vol une with respect

to a.satuq@gqq)gw@bl|@? degree by absorbing
physi ol ogi cal saline. 11. The absorbent resin particle
12CCOAHIaBSorber &drihriBink®. Wherein the absorbent resin

par t el sbiehhRkinsRiticd A&Srdift BH dnd)or thkQsrbseding ¢laims; and
100 §4ibroud aatdrizrabsor ber conprising: the absorbent

- resin particle according to any one of the preceding

18! ai R ab8Went@arlidid EQHSTidIRY &1 A¥orbetBccding S Bl R,

article conprising an absorber according™to claim12.



