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1 WATER- ABSORBI NG RESI N COVPOUND FI ELD OF THE

I NVENTI ON The present invention relates to a

wat er - absorbing resin 5 conpound. Mre specifically,
the present invention relateslto a water- absorbing
resin conmpound which may be preferably used in
absorbi ng products. BACKGROUND OF THE | NVENTI ON 10

examl e, “hyoi S R ES ATANG RSP ClEBREr oy o)

sanitary napkins, .incontinence pads and the |iKke;
uri ne-absor bi ng naterials for pets; materials for

G EY. DeOg fﬁgjhﬁgﬁ;ﬁfrﬁoﬂonstructi on such as a packing

mat eri al food freshness preservers such

as drip 15 apﬁé”ﬂi%@éﬁt 1ﬁ€é’1t1t1bﬂ3f51§fé§r§) andatdieabsbfbing resin

.agrlcultural materi al such water-retentive

eBhgsophs. f Bloré Qeiplecﬁ'ik@bll;h etHd ?ese@?cﬁ?&bﬁhbh félﬁtes to a water-
hygi'enic materials and the like, there.. is .

pbebtisimgt fasin aesepobind whckiahay i @heﬂ&ﬁéﬂ@lyahsed iedaBsorbing
body fluid, in 20 particular, urine, blood, sweat and
phediictee, enit unpl easant odors. It is considered

that these odors are putrid snells resulting from
deconposition of body fluid conponents such as urea,

roteins and the like with enzynes deconposing the
%&QK@ ROUNELFRER ENVENGHON e produced from

bacteria ran i ng through skins and alipmentary tracts

25 For uri ndPSAIPME cRRIHGHSs 28F HS@@elfhn‘iﬁfé‘a'éﬁnﬁeldS of, for

odorségr%e thﬁf%lrﬁqttpflﬂ%qbgyghné ?snpc?so tda é{gérns? sani a(_)r%rnr?aslpklns

incontinence pads and the like; urine-absorbing materials for pets;

-materials for city engineering and construction such as a packing

material and the like; food freshness preservers such as drip
absorbents, heat insulators and the like; agricultural materials such as

water-retentive materials for soil and the like.

Especially for hygienic materials and the like, there is a
problem that absorbing products which have absorbed a body fluid, in

particular, urine, blood, sweat and the like, emit unpleasant odors. It

is considered that these odors are putrid smells resulting from

decomposition of body fluid components such as urea, proteins and the
like with enzymes decomposing the body fluid components which are
produced from bacteria ranging through skins and alimentary tracts.
For urine, main components of these unpleasant odors are thought to
be nitrogen—contaihing compounds such as ammonia, trimethylamine;
sulfides such as hydrogen sulfide; methanethiols; aldehydes and the
like.
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sul fides such as hydrogen sul fide; nethanethiols;

al dehydes and the |like. 2 In order to suppress

em ssion of such unpl easant odors, absorbing
materi al s contai ni ng odor ads®rbents such as an active
carbon, zeolite and the like (See, for exanple, JP-A
2001- 37805 and JP 5 A 1999-512946), a water-absor bi ng
mat erial containing a water- absorbing resin and a’

~germ cide such as a quaternary amoni um salt which

o adual Ty 6 ain-Fg%i(-‘%é}égsggf?ﬁ/igglgwgHgfsiug:ﬁﬁ?llpllgagarrﬁr%dors,
2000-.7.9159 ... Ho i .
Seities Rafr) ABREHGing dRbR disorDEpfe o8I ", an active
' hi | ff @6k
i, S RLIE G kb 0000 380 ene -

ﬁigf@v\%?% }“t%;%g%()f aPQFtd L%%Fb?%?ﬁ%ﬁ%l %Hh&ﬁ?ﬁﬂgr 8 water-

er-dbsof bing mater | taining a
%Eéfbiﬁgﬁys% Rhd 8SE&rARdde @ﬂfﬁhﬁ'eg@;bu%!ﬂéfh d&mmonium salt

guat ern anmoni um salt is undesirable in terms of
waliel YkilgCcdies Bbbie itfadtesial ) préverdthputiifes@ells e gradually
causes inflammtion when it contacts with skins or

- muaredsinge e esfor Therghples, JP-20NMRONEH70dB8940 rdreg proposed.

wat er - absorbing resin and an anti bacterial agent

Hawavgrathé rmdrspabing coatriald @hthitiagpodar iatgoahents such as
anti bacterial metal such as silver, copper, zinc and

aheactiv earbopy apokitel anse ¢he Jlike\ speonot Gdfegtive against putrid
Anti bacterial agents having an_inorgani c conmpound

smelsputieh nincisagat dvgcter seadual secompostigansf appdy fluid

classified into_ two . . . s
components. Furthermore, the water-absorbing material containing a

water-absorbing resin and a germicide such as a quaternary
ammonium salt is undesirable in terms of safety because it is possible
that the germicide causes inflammation when it contacts with skins or

mucous membranes.

Therefore, a compound containing a water-absorbing
resin and an antibacterial agent having an inorganic compound
incorporating an antibacterial metal such as silver, copper, zinc and the

like is proposed (See, JP-A 2001-505237).

Antibacterial agents having an inorganic compound
incorporating an antibacterial metal may be generally classified into two
groups according to their expression manner of antibacterial properties
based on a kind of an inorganic compound as a matrix; an eluting-type
antibacterial agent which sustained-releases an antibacterial metal, and

a non-eluting-type antibacterial agent which does not sustained-release
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25 groups according to their expression manner of

anti bacterial properties based on a kind of an

i norgani ¢ conpound as a nmatrix; an eluting-type

anti bacterial agent which susBai ned-rel eases an

anti bacterial netal, and a non-eluting-type

anti bacteri al agent whi ch does not sustained-rel ease 3

%&e%fq“ e e tgft a’l}'ﬁ? hﬁ@g&%fgngapﬁﬁ@p? ULy bacéﬁetr e:ql)resses
Y e“Z ”E%éﬁsr; ol e Bt m%éfz%? B hifetivities  of
ex%%??opéaﬁﬁgﬁ%@?@ ot W Hacr bR L. Su Hpfyelet, ?%ﬁ fiis type

fﬂ%fctéid*l %g[@ﬁg %ﬁ%ﬁ%?%rgahwﬁ’iét%&‘i exifBUR at stem, the
_gre y reduce € ant’li bac proper ere
%@H&Q% s8lsopRhngha :ﬁ?ﬂhﬁédﬂrgleageﬂ antlbacterlal
npl e, disposa I apers, sanitary napkins and the

hhé‘tﬁl thegfddtly neduee thet iakamartefial apesbertps aTherefore in

di sadvantage that its efficiency is reduced. 10

ShhlibRtiotls forEabadAbiig GNbbds flbjidc forobxdunpler d@wsal diapers,
invention is to provide a water- absorbing resin .

- sanjtanydapitiaseind the like] ¢he abstingi-typer @stibacteoigl@gent has a

can retain an antibacteri al property of an
dinddvacitege dhatitsatfficiemcyuppedswetdne eni ssion of

unpl easant odors even when an organic material exists
in a systemin the case of using an el uting-type

ant i bacteri al ent. Therefore, the present invention
PEIMMARY DR TEINVENTION

The object of the present invention is to provide a water-
absorbing resin compound, wherein the water-absorbing resin
compound can retain an antibacterial property of an antibacterial metal
to suppress the emission of unpleasant odors even when an organic

material exists in a system in the case of using an eluting-type

- antibacterial agent.

Therefore, the present invention relates to a water-
absorbing resin compound, which comprises a water-absorbing resin,
an antibacterial agent having a porous material incorporating an

antibacterial metal, and a metal chelating agent.

In the water-absorbing resin compound according to the
present invention, since the ahtibacteﬁal agent having a porous
material incorporating an antibacterial metal and the metal chelating
agent coexist, the eluted antibacterial metal can immediately form a

complex with the metal chelating agent. Therefore, even when an
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20 absorbing resin conpound, which conprises a

wat er - absorbing resin, an anti bacterial agent having a
porous material incorporating an antibacterial netal,
and a netal chelating agent. HKn the water-absorbing
resin conmpound according to the 25 present invention,
since the antibacterial agent having a porous nateri al

i ncorporating.an antibacterial netal apd the tal .

OFERBIG MATCAIAINGXSHo N 1 (8 eyt i S {c0aepiihagterial metal
tal cap imedjate orma_.co ex ;W t he t

SheP b St W shérelnis Fibtedial s, iR} dhe water-
terd al [.sts | t . I .

ARoPbhifec RS Sblobig, 248, ity g EthBtseriat mgperty of the

A9l SedB] fidtd] and, thereby, the water- absorbing

resin corrpoun(} Can retain an antibacterial property of

the antibacterial netal. 5 DETAI LED DESCRI PTI ON OF

THE | NVENTI ON A wat er - absorbing resin used in the

DEELNED WESURIPTIONCHIAERE INVERTON e, a

cross-linked polyner of an acrylic acid salt, a

cross- | i nkedA hyetel-gbesriingduedinf heedaigridlet pregaity iBvention

of a starch 10 acrylic acid salt, a cross-linked

trogluldysp foroéxampleyh alossHinkead pdlymeacfdan sdryliceacid salt, a

cross-|inked anhydrous mal ei c acid-graft-poly(vinyl

aresshbihked ahydraysed i prioshatofrony reergraft copolymer of a starch-—

I sobut yl ene- anhydrous nal ei c acid, a cross- |inked i )

penilicadiciyl srltit airpgedindsid capelymer atagjinyhalcohol-acrylic acid

saponi fi cated_copol yner of a_vinyl_ acetate-acrylic

e SreSS-Hakedk anhxasayst medgicaasidogsipalylykiay alcohol), a

POl An Aery G Achd salt. LS breferably used) | (o

linked partially neutralized poly(acrylic acid), a saponiﬁcate'd copolymer
of a vinyl acetate—\acrylic ester and the like. Among thgm, a Ccross-
linked polymer of an acrylic acid salt is preferably used because this
polymer can absorb a large amount of water and hold absorbed water

within its structure even when some loads are applied to this polymer.

A method for producing the water-absorbing resin

‘includes a method known to a person skilled in the art such as a

reversed phase suspension polymerization, an aqueous solution
polymerization and the like. As the above water-absorbing resin, a
commercially available cross-linked polymer of an acrylic acid salt such
as a super absorbent polymer "AQUA KEEP" from SUMITOMO SEIKA
CHEMICALS CO. LTD. can be used. |

In addition, the antibacterial agent used in the present

invention has a porous material incorporating an antibacterial metal.
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pol ymer can absorb a | arge anmount of water and hol d
absorbed water wthin its structure even when sone
| oads are applied to this polymer. A nmethod for,
produci ng the water-absorbingsresin 20 includes a
met hod known to a person skilled in the art such as a
reversed phase suspension pol ynerization, an aqueous
solution polynerization and the like. As the above
wat er - absorbing resin, a comercially avail able
cross-1linked polynmer of an acrylic acid salt such as |
a super absofBedntiask " Agial kg des.onosuipRpaple,  silver,
SEI KA 25 CHEM CALS (O LTD. can_be used. In addi.ti
CREPEht FHYc 1%} a?head%- u$¥dona ﬁf‘éﬂpr%g"é’%ﬁt IS | PRAETRAGR used
as _a _porous eri.al_i.ncorperating.an antibacteria
CafisCR ig Sxplientif sarel SRt anttEHal ProBftistnp o,
silver, copper, zinc and the |ike. Anmong them silver
is preferably used because it is excellent in safety
and anti bactgr| . : 11eS erLaf: T
i ncl udes, fo@ ﬁgé%@gﬁ%%%ﬁcg?déﬁpgg ge:E, e %%girlgé islljlrlﬁa gel,
SifFAt freRh YA CalFhiRAHY, URRDBASRAR! Bho§phatd!Mcalcium
phosphate (apatite) and the Iike. Among them zeolite
pﬁo_ﬁgﬁ&ﬁi qhbitite)safdbeg@usEe.i t AGRdhEatiehy, ekolie 48 preferably
antibacterial netal. 10 The content of the
astd hrehase dt cantadsilyrelulie adndntibat@ridlmetgent is
0.1-15 parts by weight, preferably 0.5-10 parts by
wei ght with respect to 100 parts by weight of the

porous material. Wen the ) .
The content of the antibacterial metal in the antibacterial

“agent is 0.1-15 parts by weight, preferably 0.5-10 parts by weight with

respect to 100 parts by weight of the porous material. When the
content of the antibacterial metal is less than 0.1 parts ‘by weight, it is
likely that a sufficient antibiotic property is not obtained. Further,

when the content of the antibacterial metal is above 15 parts by weight,

it is not economical.

A method of producing the antibacterial agent includes,
for example, a method which comprises suspending a porous material
in water and then adding an aqueous solution of an antibacterial metal

to incorporate the antibacterial metal in the porous material. As the

- above antibacterial agent, a commercially available antibacterial agent

such as an antibacterial agent "ZEOMIC" from SINANEN ZEOMIC CO.,
LTD. can be used.

The content of the antibacterial agent is 0.001-1 parts by

- weight, preferably 0.01-0.5 parts by weight with respect to 100 parts by
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content of the antibacterial nmetal is less than 0.1

- parts by weight, it is 15 likely that a sufficient

antibiotic property is not, obtained. Further, when
the content of the antibacterBal netal is above 15
parts by weight, it is not econom cal. A nethod of
produci ng the anti bacterial agent includes, 20 for

exanpl e, .a_nmet hod whj ch conprises suspendi ng a porous
eaight off | the avatersaRserung 2 4esing an“@v@@eo semensnof the

Al b%&rﬁéi%fcq”ﬁﬁﬁ?#e OL@QL%%%&?%%@'}?& ey that o
HRNGERF PPl RproBIRR 1o, T HRRBI o | BALiE en the
Eaipter 'SR PREN A Rt ShapayP] mipt Y clBie it is not

QefRdrtcparts by weight, preferably 0.01-0.5 parts by
wel ght with respect to 100 parts by 6 weight of the

wat er - absor bi ng resin. Wien the content of the

anti bacterial agent is |less than 0.001 parts by

weight, it ils hil&ion! Bainesal éluélﬁaitﬁdﬁageﬁﬂtddédoiﬂ ¢he present
property is not obtained. Further, en the content
tiveritbranindiades| i fr agemnpls adovemimmarbbyyliei geid metal
it is not economcal. In addition, a netal chelating
apelatings edagent hespchsenas | inémodiacetinc| ualkd, f dydroxyethyl
exanpl e, an am nocarboxylic acid nmetal chelating | )
hgbmdigoetates | mitglntaissetic aciagid,hydmiwejletripropionic  acid,
I mnodi acetate, nitrilotriacetic acid, , . )
stbienediaminsteisapectici @cid.et Gigthyvleactripminepentaagetic acid,

aci d, .di ethyl enetri am nepent aacetic acid,
tr?et%ylenetetlyampne exaacetllro: acid, trans-1,2-

diaminocyclohexanetetraacetic acid, N,N-bis(2-hydroxyethyl)glycine,
diaminopropanoltetraacetic acid, ethylenediaminedipropionic acid,
hydroxyethylenediaminetriacetic acid, glycoletherdiaminetetraacetic
acid, diaminopropanetetraacetic acid, N,N-bis(2-
hydroxybenzyljethylenediamine- N, N-diacetic acid, 1,6-
hexamethylenediamine-N,N,N,N-tetraacetic acid and salts thereof;, a
polyphosphoric acid metal chelating agent such as pyrophosphoric acid,
tripolyphosphoric acid, tetrapolyphosphoric acid, trimetaphosphoric
acid, tetrametaphosphoric acid, and salts therecof. Among them, an
aminocarboxylic acid metal chelating agent, in particular,
éthylenediaminetetraacetic acid, diethylenetriaminepentaaceteic acid,
triethylenetetraminhexaacetic acid, and salts thereof is preferably used
because they can easily form a complex with the antibacterial metal to

retain the antibacterial property of the antibacterial metal. -

Additionally, when the metal chelating agent is used as a
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triethyl enetetram nehexaacetic acid, trans- 1, 2-
di am nocycl ohexanet etraaceti c acid, o
NN- bi s( 2- hydr oxyet hyl ) gl yci ne,

di am nopropanol tetraacetic aci/d,

et hyl enedi am nedi propi onic acid, 15

hydr oxyet hyl enedi am netri aceti c acid,

Bo a0 (b Pl S5 ok 8l pARces begg A particle size of, but
ROLa S o Nt BHSTADN NLAON K o SSBBTFE BEClsn gtiiey can
B de kR disherRR T SRR a Rl FRAE! Chel atine

tri pol yphosphoric acid, tetrapol yphosphoric acid,

tri met aphosphoric acid, tetranetaphosphoric acid, and

salts thereofne ASRACLE BF fhetd] cIRTAMAEHRANMS 6.03418 parts by

metal chel ating agent, I n parti
leliyh € S GENNR (RO a5.GRIMS HE Whight with respect to 100 parts by
di et hyl'enet ri @am nepent aacet €i ¢ aci d,
ticiigt hif ettt eiaterrabBexsiagetésinaciWheanthe dohtehhefedie metal
is preferably used 25 because they can easily forma '
chelsting wigeht tibdesstthhac0d) 1 gpanmetianl waight,eitaisnlikbly that the
anti bacterial property of the antibacterial netal.
wadet-absarbing wesin t ltonmpeahdc hedmotngredgisnt the @wdibacterial
as a 7 powder, 80 weight %or nore of all particles
peerendy fr the patiiacserdal metal. nBurther vegen ghe content of the
preferably 100 umor snall er becauyse they ¢

rsitehSRERIFNIE 28EBhes §OOVR B0 \RATES DabUSHE é? i%410¢_eapnomical
B0 i BB 50 B 5 0 P10 SR Srmoum

respect to 100 parts by weight of the water-absorbing
resin. When the content of the netal chelating agent

Is less thanrﬁ‘)e %ai%?[:ibc'soq%iﬂg ' flin i:émip%dﬂd(ec{ééotrﬁﬁig to the

t he
present invention may be obtained by mixing a water-absorbing resin,

an antibacterial agent, and a metal chelating agent. A method of

mixing the water-absorbing resin, the antibacterial agent, and the metal

. chelating agent includes, for example, (a) a method which comprises -

mixing a powder of a water-absorbing resin, an antibacterial agent and
a metal chelating agent; (b) a method which comprises adding a
dispersion solution of an antibacterial agent and a solution of a metal
chelating agent to a water-absorbing resin and then drying the mixture;
{c) a method which comprises adding an antibacterial agent and a metal
chelating agent to a solution of a monomer which polymerizes to form a -
water-absorbing resin, mixing them and then polymerizing the
monomer; (d) a method which comprises adding an antibacterial agent
and a metal chelating agent to a water containing gel of a water-

absorbing resin and then mixing them and (e} a method which
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wat er - absor bi ng resin conpound cannot retain the
anti bacterial 10 property of the antibacterial netal.
Further, when the content of the nmetal chelating

"agent is above 10 parts by weBght, it is not

econom cal because obtained effects are |l ess than
expected fromthe added amount. The water-absorbing
resin_conpound according to the 15 present_invention
sayeseshaddinglapyaniihagigrial agest- %5 & michgl elelatingagent to

anti bacterial agent, .and a metal chel atl
REVALT-lpsoring %aS%@umgeqn sbABY g thes %ﬁtegrrﬁésorbmg resin

ant.i Sac terial en an%{% e nmetal chelating agent
@‘E‘é’ﬁp?@ 1X& net hod whi ch conpri ses

mX| ng a povvder of a water-absorbing resin, an

anti bacterial agent and 20 a netal chelating agent;

Sol ut B“ﬁt o7 ‘T R AR RESA e b 387 eBing jnvention

Ephfbrind Bl b0 BARAL-ab oM Sl BBty 881 8 Phophilic

§eding an anti bacterl al agent and a netal chelating

agent to a solution of a nononmer which polynerizes to
forma 25 water-absorbing resin, mxing themand then

pol yneri zing the nononer; (d) a nethod which

conpri ses addhydrephiid fib&t: irecludesafmnéxarapie, xclieflasic fibers,
chelating agent to a water containing gel of a water-
attsficibl replhdesic fbdrs beand ribvei higret hehdditidnEdly, atheethiystrophilic
whi ch 8 conprises adding an anti bacterial agent and a

fieen meferantaiy aghydrophilic weatificialb§ibebi ty thesiertent not to
during or after drying the water-absorbing resin and
@h@ﬁuﬁiihﬁ@bﬂWrﬁf ¥asentiiReentR. absor bi ng materi al

according to the present invention

A preferable embodiment of the absorbing material
includes, for example, a mixed dispersion obtained by mixing a water-
absorbing resin compound and a hydrophilic fiber to form a

homogeneous composition, a sandwich structure comprising a water-

. absorbing. resin. compound lying between two sheets made of

hydrophilic fibers, and the like.

The absorbing material may contain an adhesive binder
such as thermal fusible synthetic fibers, hot-melt adhesives, adhesive

emulsion and the like in order to enhance retention of shape.

According to the present invention, the absorbing product
may be produced by laying the absorbing material between a liquid-

permeable sheet and a liquid-non-permeable sheet.
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conprises the above wat er-absorbing resin conpound and

a hydrophilic fiber. A hydrophilic fiber includes,

for exanple, cellulosic fibers, 10 artificial

cellulosic fibers and the Iik&8. Additionally, the
hydrophilic fiber may contain a hydrophilic artificial

fiber to the extent not to obstruct the object of the
present inventigon., r ef ey abl e, enbodi t of .the

B beor bi ng meber kaitid REREgpfaeShesior MAlidgpe, for npsapRle, a

A TR T A i

EORRPORER S nERIRCPUALE 1ypB AT L M AL HEE mad of ibers of
hd & of 1 DErs, d

PR TR DB R Do e B I 8 ot n an

adhesi ve binder such as thernmal fusible synthetic

fibers, hot-nelt adhesives, adhesive enulsion and the

I'i ke in ordeg tppgahaseperaicible ORhekt shagadedc clordias@mple,
to the present invention, the absorbing product may
genthictitticedshy Ifilwisnonddie abforbi ngsinat suclal dwet pelrethylene,
11 quid- perneable sheet and a |i qui d-non-perneabl e
pbbgtropglehd, ipply(impdreidehide) ahdethe hiké.udes, for

exanple, a nonwoven fabric of an air-through type, a

spun bond type, a chenmical bond type, a needl e punch

type and the |ike which are made of fibers_of ) .
The absorbing product according to the present invention

can be preferably used for hygienic materials such as disposal diapers,
sanitary napkins, incontinence pads and the like; urine-absorbing
materials for pets; materials for city engineering and construction such
as a packing material and the like; food freshness preservers such as
drip absorbents, heat insulators and the like; agricultural materials

such as water-retentive materials for soil and the like.

- EXAMPLES .

The present invention will be further described in detail
below, but the following examples should not be construed as limiting

the scope of the present invention.

Example 1:
To 100 g of a water-absorbing resin (AQUA KEEP SA60S
from SUMITOMO SEIKA CHEMICALS CO. LTD.) were added 0.1 g of an

*_ethylenediaminetetraacetic acid disodium salt (85 weight% or more of

all particles have a particle size of 100 um or less.) and 0.025 g of a

silver-zeolite antibacterial agent (ZEOMIC AJ10D from SINANEN
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pol yet hyl ene, pol ypropyl ene, polyester and the |like. A

I i qui d- non- perneabl e sheet includes, for exanple,
synthetic resin filns made of a resin such as
pol yet hyl ene, pol ypropyl ene,igool y(vi nyl chloride) and
the like. 10 The absorbi ng product according to the
present invention can be preferably used for hygienic
materials such as di sposal diapers, sanitary napkin
ZESOMCNE6b e [5Elds alvEn BOntes: 2. iweighESdr pndg mixed “iwell to
materials for pets; materials for city engineering, and
obfaity 00ilog of fbk desired Wate-ahSoEhing esiny AAMAMAI ke
food freshness preservers such as 15 drip absorbents,
heat insulators and the like; agricultural materials
&uch vat er-retentive materials for soil and the
MPLES The present invention will be further

ol o sholf i ispeatan redlfitio bt 150,€ dfA" Pler-absorbing

PEGRC (AU g@ﬁﬁ;giriggsgi’%ﬁﬂ@g@ Spkp chifesls co.
EE"MG)I W@%&@Qvaéﬁ?idew ©esagded aosél(lﬁldﬁ of a

hyl ene I am net et taaceti ¢ aci d di sodi tm sal t

ﬂ’ﬁ-ﬁtﬁ Ie%et@ﬁa@mmpéhta@éétxpaad PedtabodiRira $Hf (46! wWeight®) and -
100 pmor leSs.) and 0.025 g of a silver-zeolite

ﬂ[ﬁn hagtal ivellag G\Hen(, ZEQMtafAd W3 freamvBdNBNElistlation and
ZEOM C CO., LTD., silver content: 2.7 weight%, and

drieddovethiain d Ombt@bhtHddaterabfsorbmgisssined
wat er - absor bi ng resi n conpound.

To the resulting water-absorbing resin was added 0.025 g
of a silver-zeolite antibacterial agent (ZEOMIC AJ10D from SINANEN
ZEOMIC CO., LTD., silver content: 2.7 weight%)}, mixed well to obtain

100.1 g of the desired water-absorbing resin compound.

Example 3:

Following the general procedures of Example 2, and
making non-critical variations but using 2.5 g of the solution of a
diethylenetriaminepentaacetic acid pentasodium sailt (40 weight%),

101.0 g of the desired water-absorbing resin compound was obtained.

Example 4:

Following the general procedures of Example 2, and
making non-critical variations but subsﬁtuting a solution of a
triefhylenetetraminehexaacetic acid hexasodium salt (40 weight%)
(Clewat-TH from TEIKOKU CHEMICAL INDUSTRIES CO., LTD.) for the

solution of a diethylenetriaminepentaacetic acid pentasodium salt (40



10

15

20

25

Exanple 2: 5 To a dispersion solution of 100 g of a
wat er - absorbing resin (AQUA KEEP SA60S from SUM TOMO
SEl KA CHEM CALS CO. LTD.) in 400 nL of n-heptane was
added 0.25 g of a solution ofila

di et hyl enetri am nepentaacetic acid pentasodi um sal t

(40 weight% and then m xed well. Then, n-heptane was
rer,mv%d by distillatign and 10 drjied_ to obtain 100.1
yeghitnk 1R0Q-dr g MsBrenragired syaterabsgibing Jesit ggmpound was
\Aﬁ%er-absorbi ng resin was added 0.025 g of a
OPIBF%ze0l i te antibacterial agent (ZEOM C AJ 10D from
SINANEN ZEOM C CO., LTD., silver content: 2.7
weight%, mxed well to obtain 15 100.1 g of the

' ter-absorbing resin conpound. Exanple 3:
%%?Ho@lgnggat he general procedures of. Exanple 2:, and

k10, 1O e A BEERR Mookt 2 lhpld, and

RARNAEOHOHISAEAlL (AN Nt udifig B g ef e seestibRdof an
wat er “absor bi ng resin conpound was obt ai ned. Exanpl e
dihyteh & @t ctdreaoene larlid Rii S6ditivn a0 (8 waigh toor atude of all
25 maki ng non-critical variations but substituting a
pattidlesrhafe a paitiileWien eif et0Gnimedre kasadetarad awing 0.1 g of a
hexasodi um salt (40 weight?g (C ewat-TH from TElI KOKU

st eallite NpuSitidsriaD. agenb. ZEQMIGe AEWD ifoemof SENANEN
di et hyl enetri am nepent aaceti c aci d pentasodi um sal t ]
LZEOMIC @ gHtER ., Siﬁ@.rlccgltcﬁtl R4 weightde), 104.1 g of the desired

wat er - absor bi ng resin conpound was ,
water-absorbing resin compound was obtained.

Example 6:

Following the general précedures of Example 1, and
making non-critical variations but using 2 g of the solution of an
ethylenediaminetetrécetic acid disodium salt (85 weight% or more of all
particies have a particle size of 100 pm or less.}, and using 0.4 g of a
silver-zeclite antibacterial agent (ZEOMIC AJ10D from . SINANEN
ZEOMIC CO., LTD., silver content: 2.7 weight%), 102.4 g of the desired

water-absorbing resin compound was obtained.

Comparative Example 1:

A water-absorbing resin (AQUA KEEP SA60S from
SUMITOMO SEIKA CHEMICALS CO. LTD.) 100 g was used without any

treatment.

Comparative Example 2:

Following the general procedures of Example 1, and
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obt ai ned. Exanple 5: 5 Follow ng the general
procedures of Exanple 1, and neking non-critical
variations but using 4 g of the solution of an

et hyl enedi ami netetracetic acild di sodiumsalt (85

wei ght % or nore of all particles have a particle size

of 100 pmor less.), and using 0.1 g of a

silver-zeolite antibacterigl agent ]SZE C A 1OIP f.romf
maliRENNeD- FRRIC venatigng, butsiwijaeut ; & splution of an

ight9%g, 104.1 of .the .desired water- "bin
Fiulibedimmsiewdalent drcidoiseting oot EIPRE 1 the water-
ner.al _procedures of . Exanmpl.e. and 15 naki ng
ABRG el e Cal B TR 2 g of the so ution
of an ethyl enedi am netetracetic acid disodiumsalt (85
wei ght% or nore of all particles have a particle size

Q%F%&aqw%%hﬁ‘?% and using 0.4 g of a

r-zeol acterial agent (ZEOM C AJ 10D from

_. - - SINANEN poffefMne GRe gehPral Prbvedus@dteniExanple 1, and
weight%, 102.4 g the desire 20 wat er - absor bi ng

hRiAg C YIRoEAticwR s valihtioned bufonpiahatit vadaiegphe silvedzeolite
wat er - absor bi ng resin (AQUA KEEP SA60S from SUM TOVO

SArtiKAc eV £8in%, C00. L Bl tHOWagemabsostsitgvweasio womnpyund was
25 treatnent. Conparative Exanple 2: Follow ng the
gbtmnedl. procedures of Exanple 1, and 12

An ammonia generation suppression test and an
organoleptic test for odor were carried out on the water-absorbing resin
compounds obtained from the above Examples, and the water-
absorbing resins or the water-absorbing resin compounds obtained
from the above Comparable Examples according to the following

manners.

(1) Production of an absorbing material

| A mixture of 1 g of the water-absorbing resin compound
or the water-absorbing resin and 1 g of ground pulp Was formed onto 5
cm diameter tissue paper by air blowing. The tissue paper of the same
size were layered and pressed by applying 145 kPa for 30 seconds to

form a desired absorbing material.

(2) Ammonia generation suppression test
Artificial urine was prepared by dissolving 25 g of urea, 9

g of sodium chloride, 0.6 g of magnesium sulfate heptahydrate, 0.7 g of

calcium lactate, 4 g of potassium sulfate and 2.5 g of ammonium
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maki ng non-critical variations but w thout adding a
sol ution of an ethyl enedi am netetraacetic acid

di sodium salt, 100.0 g of the water- absorbing resin
conmpound was obtained. 5 Conyddrative Exanple 3:

Fol  owi ng the general procedures of Exanple 1, and
meki ng non-critical variations but wthout adding a
silver-zeolite antibacterial agent, 100.1 g of th

suifate meserdissveddnnl Eoplpdistidlofawateibt Aimabeage saiition was
amoni a generation, s ressio est and an . .
BFReaATste By ditiigng HOH0 Simeswioed Qi wildiriie isplatpd from jack

LA 5 R M MR L oy v

t.er-absorbing resin conpounds obtained 15 fromthe
ﬁab%ﬁg‘*@ﬁ’ﬁg%ﬁfam e Exanples according to the foll ow ng
manners. (1) Production of an absorbing material A
m xture of 1 g of the water-absorbing resin conpound

20 or the waiel rggﬁ@lrfn ' T?ﬂ)sro‘i"ﬁiﬂ’g 3AgteriQ 8btdhednth RKkPabove

was formed onto i ameter 1issue paper by air

19 wdd eplabeg Uth PAPED0OmE i eSRiFeflagkZ GarVer the absorbing
l'layered and pressed by applying 145 kPa for 30 seconds
hintefial M §R611ER8hyRGaH Agtifftidnirghe wibh (Readerfprépared by
generation suppression test Artificial urine was

prighay 80 pwidhesabovergrificizlairineesmnd 9 mjl of thedabove urease
chloride, 0.6 g of magnesium sulfate heptahydrate, 0.7
splation). Immediately after addition of the artificial urine with urease,

the flask was sealed with a rubber cap equipped with a gas detector

- tube (Ammonia 3D from GASTEC CORPORATION) which was then,

stored at 30 °C. After 3, 10 and 24 hours, the readings of the gas

detector tube were recorded. The results are listed in Table 1.
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calciumlactate, 4 g of potassiumsulfate and 2.5 g of
ammoni um 13 sul fate were dissolved in 1 L of distilled
wat er. An urease solution was prepared by diluting
1000 tines 1000 W m wurease igol ated fromjack bean
Canavalia ensiformis in 50 %glycerin (MERCK & CO.,
INC.) with distilled water. 5 The resulting absorbing
mat eri al obtained in the above manner was placed in a
100 nL Meyer flask, and the absorbing material was
swol I en by addi ng artificial urine with urease
Tpblejadarmbyia GeneratiprgBuppressiomdesthove artificj al

urine and 1 niL of the above urease 10 sol ution).

| medi at el y Aatibaetemddli Metsd of t HReasdings pEithe Gasi Retector Tube
with urease, the flask was sealed with a rubber cap

equi pped wi Bgest gas deFhelatipg t UpamcehphafisFa 3D from

GASTEC CORPORATI ON) whi ch was then, stored at 30

After 3, 10 and 24 hou#e%t he readitoyss of LRROYE ©24 hours

detector tube were recorded. The results are listed in
TEBrMEPIE 1 14 THPE51: AmoBila Gener a on Suppi®ssion 25
Test Anti bacte ét?? Met al Readi ngs of the Gas Detector

TEBRRlSeht Chel g (pprt®t after: P0 hours24%ours 2%
Aggg]rtnglehaours I%(BEPI e 10. 012.%0 1010250 o 10
Example 4 0.025 0.1 o 10 25
Example 5 0.1 4.0 o 0 0
Example 6 0.4 2.0 0 4] o
Comp. Ex. 1 0 o 0 50 150
Comp. Ex. 2 0.025 0 o 30 100
Comp. Ex. 3 0 0.1 o - 50 150

(3) Organoleptic Test for Odor
To a 100 mL Meyer flask were placed 50 mkL of fresh

urine, 0.25 g of urea and 1 g of pulp sampled from a used. disposal . -

diaper. By standing this solution for 24 hours, a fermented urine was
prepared. Since the fresh urine is sterile, it does not emit sufficient
odor without inoculating a fermented urine. Therefore, a test solution
was prepared by mixing the fresh urine and the above fermented urine

at a ratio of 9:1 (w/w).

After the absorbing material obtained in the above
manner was placed in a 250 mL glass bottle, the absorbing material
was swollen by adding 30 g of the above test solution. Immediately

after addition of the test solution, the bottle was sealed, and stored at




10

15

Exanpl e 20. 0250. 101025 Exanpl e 30. 0251. 00010 Exanpl e

40. 0250. 101025 Exanpl e 50.14. 0000 Exanpl e 60.42. 0000

Conp. Ex. 100050150 Conp. Ex. 20.0250030100 Conp. Ex.

300. 1050150 (3) Organol eptic jkest for Gdor To a 100 niL
Meyer flask were placed 50 nL of fresh 5 urine, 0.25

g of urea and 1 g of pulp sanpled.froma used-di sposal

di aper. By standing this solution for 24 hours, a

#er henfoe RurhaersiasThen e pdoedfroBi the 258 mileghass ihudtle were
Is sterile, it does not emt sufficient odor w thout )
enaltzted ibyg fizre f persenise th-08)i aecording ¢ooiséx sdagesndor intensity”
solution was prepared by mxing the fresh urine and
chiteripesdollewsent ed urine 10 at a ratio of 9:1 (ww).
After the absorbing material obtained in the above
nmannervENeRsaOEAri n a 250 nL gl ass bottle, the

absorbing materjial was swollen by adding 30 g of the
above 1e3t0B8IAMn. | nmmediately 15 after addition of

the test_solution, the got_tl e was seal ed, and stored

at 15 FOEESHHPEREIRIE Q9% hen, odor from the 250 ni

gl ass hottql.e | uat : £ = E)

aceor df oY (asPfe Bl oRM e BFFOEBAL: D

fol I owp: Slight odor {possible to recognize the existence of odor); and

0: No odor.

The odors were scored with there average values. The

results are listed in Table 2.

Table 2: Organoleptic Test for Odor

Antibacterial Metal Evaluation by five persons:
Agent Chelating A B C D E Average
Agent-

Examplel . 0025.. .01 -3 3 2 .3 .4 3. .
Example 2 0.025 0.1 3 3 3 2 3 2.8
Example 3 0.025 1.0 2 2 3 2 3 24
Example 4 0.025 0.1 3 3 3 3 3 3
Example 5 0.1 40 2 2 3 2 2 22
Example 6 0.4 20 2 1 2 1 2 16

Comp. Ex. 1 0o 0 5 4 5 4 5 46

Comp.Ex.2  0.025 0 3 4 4 3 4 36

Comp. Ex. 3 0 0.1 4 4 4 5 5 44

The values for the antibactérial agent and the metal



5: Intense odor; 5 4: Strong odor;. 3: Easily
"perceiving odor; 2: MId odor (possible to recognize

the kind of odor); 1: Slight odor (possible to

recogni ze the exi stence of odér); and O0: No odor. 10

The odors were scored with there average val ues. The
results are listed in Table 2. Table 2: Crganoleptic

Test for GOdor Antibacteri al thaIEvaIuatlon b "
pbd@dsﬁg aggfahin @ﬁbﬂ%ﬁ i@id«@@w@%@ e A Q&p‘l"%‘ght with
10-025.. . ..... | e 20. 025

oesmm 381QP E;’ela?ﬁpbﬁ V%g]@fzef ﬁhfb 2‘%2%’2@0%?@“10. 025

0. 1333333 Exanple 50.1 4.0223222.2 Exanple 60.4
2.0212121.6 Conp. Ex. 10 0545454.6 Conp. Ex. 20.025

0344343.6 Co | ng%%ﬁ&g%@%ﬁggg%t%%gﬁ Y YL ShEYbsorbing

t he anti bact
materials using the desired water-absorbing resin compound according
to Examples 1-6 maintain antibacterial properties of the antibacterial

metal, and suppress emission of unpleasant odors even when organic

materials exist in the system.
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16 chelating agent in Tables 1 and 2 are indicated in
"parts by weight" with respect to 100 parts by wei ght
of the water-absorbing resin. As clearly understood
from Tables 1 and 2, the absdrfbing 5 materials using
t he desired water-absorbing resin conpound accordi ng
to Exanples 1-6 maintain anti bacterial properties of
the anti bacterial netal, and suppress em ssion of
WARASWEN CLOIMED ARB: when organic naterials exist in
the system 17 WHAT WE CLAI MED 355; 1. . .
wat e JFHEFALRPTPENE TeSHRpERMGO ch*E@P«pFP%’églsﬁ a water-
ter-, absorping resi

dbperid e an TdbeRGrk | rgesh habind g opp Y "haterial
it porde B Ennab g et 450 o ey Hifating peent.

wherein the content of the antibacterial agent is
0.001-1 parts by weight with respect to 100 parts by
401 ghle RhtdanYGHHEARIM Roith st hecbPdihe Wflaim 1, wherein

Wat er-'absorbrng resPn conp according to claim1,

Yhe @nfent B¢ thaNhBRbabferidieagitii Paelenl1a] p@’t@bg weight with

Incorporated 1 n antibacterial agent is 0. 1- 15 parts
RaspaRic 381100 bArtebP fdigh® of O pRItES-absonBirghtesihi. t he
porous material. 15 4. The water-absorbing resin

compound according to claim1, wherein the content of

the netal chelating agent is 0. 0 1 - 10 parts by )
3ei Ghic whtdr-abssyidng resin @ormgzoursd mconedighy totlaife 1, wherein
wat er - absor bi ng resin. . )
the content of the antibacterial metal incorporated in antibacterial

agent is 0.1-15 parts by weight with respect to 100 parts by weight of

~ the porous material.

4. The water-absorbing resin compound according to claim 1, wherein
the content of the metal chelating agent is 0.01-10 parts by weight with

respect to 100 parts by weight of the water-absorbing resin.

5. The water-absorbing resin compound according to claim 1, wherein
the metal chelating agent is an aminocarboxylic acid metal chelating

agent.

6. The water-absorbing resin compound according to claim 5, wherein
the aminocarboxylic acid metal chelating agent is at least one selected
from a group consisting of ethylenediaminetetraacetic acid,
diethylenetriaminepentaacetic acid, triethylenetetaraminehexaacetic

acid, and salts thereof.
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5. The wat er-absorbing resin conpound according to

claiml1l, wherein 20 the netal chelating agent is an

am nocar boxylic acid netal chelating agent. 6. The

wat er - absor bi ng resin conpoung according to claimb5,
wherein the am nocarboxylic acid netal chelating

agent is at |least one selected .25 froma group

consi sting of ethyl enedi am netetraacetic acid,

@i etAny | afvsetrbingri mependalaawbicl eoidrises a water-absorbing resin
triethyl enetetaram nehexaacetic acid, and salts _ .
compuind egcording spsonpione witdaims, 1 vioi 6h ashypi ihsidrophilic
a wat er-absorbing resin conpound according to any one
Gbeel ains | to 6, and a hydrophilic fiber. 5 8. An
absor bi ng product, which conprises a |liquid-perneable
sheet; a |I|iquid-non-perneable sheet; and an absorbing

c:: g\[rrh %ha&&ﬁﬁfg@r'ogﬂb& mwvi%tp Irq.@gfag{sgls gigliéﬁi&—g)e%g{re%%tf@ %heet; a
i et kEheBle, <HUEET ARk AR HREF DR B gl lomprising

bl dne8RsiRe AR BniPsEhd d&ording to any one of claims 1 to 6

| and a hydrophilic fiber, wherein the absorbing material lying between

the liquid—permeeible sheet and the liquid-non-permeable sheet.



