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- material andrghg

1 WATER- ABSORBI NG RESIN COMPOUND FI ELD OF THE

| NVENTI ON The present invention relates to a

wat er - absorbing resin 5 conmpound. Mre specifically,
the present invention relates to a water- absorbing
resin conmpound whi-ch may be preferably used in
absorbing pr . ND O THE | NVENTI ON 10
Absor bi ng pr omgﬁé‘?‘gé@%)ﬁ RESIN(<OMROUNIdf | for
exanpl e, hygienic materials such as disposal diapers,
sanitary napkins, incontinence pads and the |ike;

YERSy @ﬁﬁ?;{ﬁﬂgv%bil@l s for pets; materials for

city engineering construction such as a packing
JdelsKBit freshpess, preservers such .

~as drip 15 abs f%g'rs]tE 1§1t lﬁggﬁtlﬁhsﬁéla]%r E(Pghg’%tt%% 81%.352551“8 resin
B Adr aMdre §ldct \ ] _
mat eI?(ngl s for soﬁ an%al%\}uﬁgﬁ???g?é/@g@gié g‘}tﬁ%gl Jf"éggtes to a water
- bpgoebing redigrdozhpoand whech ik8y Bd@réfersh e i

t hat absor bi ng pr%ducts whi ch hgve g’gsgr%e% ‘éeggg‘_\%‘ Qbsorbmg
praddcts.n 20 particular, urine, blood, sweat and the

i ke, emt unpleasant odors. It is considered that

these odors are putrid snells resulting from

deconposition of body fluid conmponents such as urea,
BAGKGROUND ORTHE RSVBNTEO®hzynes deconposi ng t he

body fluid conponents which are produced from

‘bacteria r adIsegbing dergduitsnaranused i irertamiqus r fields. of, for
25 FoI rine,, main conponents of these_ unpl easant )
- GESPRIS g eRGIRatedal shau el asodisposshdiantrsg seoMeay miapkins,

. as_ammoni.a, trimethyl am ne;
,1388Ht1nence pads’ and rltrﬁe fﬁ{e; ur?n&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-containi_ng 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 1In order to suppress

em ssi on of such unpl easant odbrs, absorbing nmaterials
cont ai ni ng odor adsorbents such as an active carbon,
zeolite and the |ike (See, for exanple, JP-A

2001- 37805 and JP- 5 A 1999-512946), a water-absorbi ng

mat eri al containing a water absorbing resin and a
germ ci de sugh aa atauaternary apmoni urP salt which
Kills the ablV&BEEIRTUPRIGSS SULHIOR AL $Urk Waplsasanmodors,

SR A SRR i ARGt g o actve
e A PR s ond

active’ carbon, z€o
#0211 999-pLE94 WY SHHiRET ed adyal
deconposi ti on@bc’)f %nggéﬁ:ﬁ%#%{mé% ﬁéﬁe{gﬁ SO enrjﬁgr& water-
tbso retin it R0gEMh RYde! i@ hLai 4 i

wat efl?ﬁa%;orbi ng res?gn anél asgermhéi%gi%}c N4y grmonum salt
whack rintisytheaabioné ackelih ics peedasi pakha bmells!

safety because it is possi bl & 15 thgt the ggrm@?ﬁgkraduaﬂy

 lpwwsasingnf (Seeyatfoon edaenple, IPHAACLDOG-VD1SK) NBrer proposed.

mucous nenbranes. Therefore, a conpound containing a
Hawerveabthe sibsgrbings mmtenihlscoarthirtiagt edbnladsgebénts such as
havi ng an inorgani ¢ conpound 20 incorporating an
Phaghe earkenneealitesas the dikeare vopediective againgt putrid
the]I i Fjg I s, proposed (See, JP-A 2001-505237).
SHiEHS aWhieh Jincrgese sdwaytngradualodgaampasitippuafl body fluid
[ rporati anti bacterial nmetal my be generall
Cg?fi@%ﬁg‘?ﬁlg‘% &ﬁ{%ﬂpg@ore, the water—absorbiné matgrial conta)(ining a

- water-absorbing resin and a germicide such as a quaternary

ammonium salt is undesirable in terms of safety because it is poésible

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 matri} an eluting-type
anti bacterial agent which sustained-rel eases an
anti bacterial netal, and a non-eluting-type

[ i al i ch_do i ned-rel
3 arifisiede 2ERL, arhe HuRBRobMs Abjbackralageiss Fapresses
' ti teri.al,. ty b . ..
e IBISIREE chbBedl! | B BB RS e  pptiviies o
] B iy al vegl N this, .
i RoB B i PEE e InuliR Rl FRIBT g cHbBexat oy this type
' i j C hal..for. al
o e aF BT 08 2 OB B A, e
. .b 1 i f .
SR AUE AP SR ISEH U5, RUABRIA TS B foactera
oetab| e . ’ . : )
li kgd,3 theggﬁg???gggyggegﬁt ?lt}giéjtagr@g?ﬂ akgeﬁté?ﬁggngrﬁ&%fom’ m
apphcation s dor tatedorbirsy ef bodyemeid, i forr@guaplh, difposal diapers,
SUMVARY OF THE | NVENTI ON The object of the present

- $anisamyi napking endr the like atheehrtingdtgpe bim{baeiinl agent has a

adyvantage thatdss eficiercy i rgduged.ty of an
anti bacterial netal 15 to suppress the emni ssion of
unpl easant odors even when an organic material exists
' LNt ase of using an eluting-type
%Mﬁéﬁé&?gﬁm.ﬁNﬂ@%fore, the present invention
wat.er - bsor bi ng.resin conmpound, which

relates to ’ﬁ}ﬁtc&gg tbégltﬁf: ﬁge,sgg? invention is to provide a water-

conprises a
absorbing resin compound, wherein the water-absorbing resin

(ﬁgn'pound, wherei n the water-absorbing resin conpound

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 antibacterial 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




10

15

20

25

an anti bacterial agent having a porous materi al

i ncorporating an antibacterial netal, and a netal

chel ating agent. In the .water4absorbing resin conpound
according to the 25 present invention, since the

anti bacterial agent having a porous materi al
nmetal and the netal

D T -
gL b PR S8, WSl e wter
e, B Sl o 6 0 e ety of the

ahgMActeBl Aldg], and, thereby, the water- absorbing
resin con‘pouné 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

PEIAIMED DESCRIPTIONCRASSE INVERTAOR! €, a
cross-1linked polynmer of an acrylic acid salt, a

cross-|inked\ hydteetylzss-bing deesin f 6 66 airdtAEt pFERAILY Wention
of a starch 10 acrylic acid salt, a cross-1linked
iashutlgsieior ofxaampiayyd cabssitinkesc pylymenof in s@kylic acid salt, a
cross-|.inked anhydrous mal ei ¢ aci d-graft-poly(vinyl
grestinied diydrobzed pmeduct dpuiny megraft copolymer of a starch-
i SO utyline- anhydrous mal eic acid, a cross- |inked

V¢ A4 Spllute Eresselnked qopolymet e winylalcohol-acrylic acid
B et neSuiked R idons ewaeic Seid e nBobiion alcohol), a
R Tl PR f S50l A St 266, o crose
1R pARehIRP B%U%Pil%e%egof\ﬁégﬁrﬁc acid), a saponificated copolymer
of a vinyl acetate—~é1c1ylic ester and the like. Among them, a cross-

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.




10

15

20

25

within its structure even when sone | oads are applied
to this polyner. A nethod for. producing the

wat er - absorbing resin 20 inclsudes a nethod known to a
person skilled in the art such as a reversed phase
suspensi on pol ynerization, an agueous sol ution

pol yneri zati on and the Iike As the above

wat er - absor bi ng resin, commercially avail abl e

cross-linked,pol yne of an acryllc acid salt such as
a super abs of‘gen%/n '!éx‘P mesial kpdudesonfosuxpanple,  silver,

?EE’EAHZ G 91% 4o ﬁ%‘”flr?%nﬁsgi o PRRdAH used
VeFafisldt R e e P R e Pl roprics.

exanpl e, silver, copper, zinc and the |ike. Anong
them silver is preferably used because it is

excel l ent i %?%ESEX Iﬁ%ﬂirﬁ;ﬁtlh%ﬂf& ﬁpf?{- e&éﬁg[flrt ' g&étel ﬁgca gel,

por ous materi I nclu for exa 't &

oRigne s eFictASMRLAS | hiGatita @ U%Ir?:@h%n‘? n%ﬁSﬁ%Hﬁl%e calcium

phosphate, cal cium phosphate (apatit

phosphatee@paiew) i 48di heondeer a,lvhmngJ%EénPeQ@M% id ;e oFerably

easily elute an antibacterial metal. 10 The content
w$ed bncwbamtecmaleasﬂyaﬂutman@ﬁﬂmabﬁgl enérdl, agent 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. Wien the content of the

ant | bact er | Ahergangent of Ithesantibac@rinl paeta iny the aghtibacterial
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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15 likely that a sufficient antibiotic property is not

obt ai ned. Further, when the content of the

anti bacterial netal is above 5 parts by weight, it
is not econom cal. A nethod of producing the

anti bacterial agent includes, 20 for exanple, a

VHABE L R R WS bt of e
SRR Skl SOOI o S Tl e
SRS bAoA g, e e

céhtMCor &ﬁ@%ﬁﬂ}?ﬁ%g@rﬁ% aabovczg.\ R nl:?f:%%éight, it is not

used. The content cteri age

Bcddmicqiarts by weight, preferably 0.01-0.5 parts by

wei 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

vei ght, it s dddition,tdahetal chdlhtiagenterdntisbioll the present
property is not obtained. Further, when the content
~ pvenhignanimichadesyr i far agmmbiples amovaniinpeatbdyylivei g6id metal
it is not 5 economical. In addition, a netal

icdatingng aggatt usikeh i nashe iminodiacetia emcidn hydroxyethyl
. ncl ades, for exanple, an am nocarboxylic acid netal
IgHBerdiaGsiiggent nitgHAtEaCtiE nodicidet i cnifeiletripropionic  acid,

oxyethyl 10 imnodiacetate, nitrilotriacetic acid,
eﬁ{}’ Heﬁfa}mg‘??fs?@ﬂ(‘@ﬁgci #cid, o digthylenptaiaminenardaseetie acid,
' iethyl enetri am nepent aacetic acgjd,

tﬂﬂl&lﬁafageﬁ’é‘%ﬁ@ﬁ‘%ﬁ cetic aci d@i%ans-1,2-  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-
hydroxybenzyllethylenediamine-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 thereof. 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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di am nocycl ohexanet etraaceti c aci d,
NN- bi s( 2- hydr oxyet hyl ) gl yci ne,

di am nopropanol tetraaceti c aci,

et hyl enedi am nedi propi oni ¢ acid, 15
hydr oxyet hyl enedi am netri acetic acid,

L S TR ——
PSRN A b L S65E Bl ey con

hexanet hy
13 l.vp horitc acid netal chel ating
HABLASHAS] bR N ORRARLSaf6iG A

tri pol yphosphoric acid, tetrapol yphosphoric acid,

tri metaphosphoric acid, tetranetaphosphoric acid, and

sal ts ther ecfhe ABRAGHT BEW h%lj%, G ARVl §.0Ac!

net al che! ating agent, F_n %%?_tci cu %‘?jgaig%% 15 6.1 16 parts by
oeigh 6 eefaable 0205 8GRIt S HC’ight with respect to 100 parts by
di et hyl enetri anm nepentaacet &i ¢ aci d,

weigltthpf ¢het whtanhbbertaagetddinac Whednthes bhsed 19F&le metal
is preferably used 25 because they can easily forma
cerlptiog agemt ihdesmthancd €l partebs wedght; &t dsNikdl§ that the
antibacterial property of the antibacterial netal.

gt absarbing whsin t hempeniid clcanaiit ngrebgiant thes usitibacterial
as a 7 Eowder, 80 weight %or nore of all particles
HRperly phithecaetibagterisgl megel. ddurtheni wéent the content of the

r&%g@f}glﬁ 100 pmor smaller because they can
13 BHagagfindpisy aove, 19 paris bupeeighing isesph ecénomical
bé gu\%gn nt 68{ EEt al chel at 'hng agent is 0.01-10 parts
Uiing efE Gy lssbhefammartey fuangihe added amount,
respect to 100 parts by weight of the water-absorbing
resin. When the content of the netal chelating agent

is less th : A ight, it is Iikely that
the water ?g%go‘g F%Sa‘ﬁ’%%‘&ﬁn@ﬁﬁ%%ﬁ?ngowdr%? rdipgeto the
pPéderRagivenitiin 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-abéorbing 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 (¢} a method which
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10 property of the antibacterial netal. Further, when

the content of the netal chelating agent is above 10

parts by weight, it is not ecgnom cal because

obtai ned effects are | ess than expected fromthe added
anount. The wat er-absorbi ng resin conpound accordi ng

to the 15 present invention may be obtained by m xing
FRPESCs Rdeing ad prtibacterial aganthander metahgbnlatingmeagent to
t, A nmethod of mxing the

al chel.ati ng agen
AP Erc;pESoRNg Thsl] AUringonalTs ssymg Hhe mgder-abanthing resin
. ¢h ti t..] | udes, f | e,
B TR i R A O kg 1 S honer ofa & ¥

wat er - absorbi ng resin, an antibacterial agent and 20 a
metal chelating agent; (b) a method which conprises
adding a di [ Sl Ut n antibacterial . .
agent and a E@?%? %gﬁ)lgl Igltalrtréé?%féc%{gl? itﬂgﬁgdg{;?el%l%venUOn
1 _ y 21
S s pr e RS- D00t IAR el Rty S yarophiic
fibent and a netal chelating agent to a solution of a
nmononer whi ch polynerizes to forma 25 water-absorbing
resin, mxing themand then pol ynerizing the nononer;
(d) a nmethod which conprises adding an anti bacteri al
agent and A hpdedpluibiel fibémigohgdes, fo? exat@pR] cellulosic fibers,
cont ai ni ngu?el_ of a water- absorbing resin and then
artitici) caBulemid f{legrsaamdt he like.ch Asiditionpllyy s eheatgtidfgphilic
n anti bacterial agent and a netal chelating agent to
FaiRFY A9¥aH gy hediaphilici antificiadf fiber doyting ¢ttent not to

er-absorbing resin and then mxing them and the
O}P”i%&’é!dgt IS6E 6f Bae preserd inyendiasor ding to the
present invention conprises the above water-absorbing

resin conpound and a hydrophilic
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 niay 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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fiber. A hydrophilic fiber includes, for exanple,
cellulosic fibers, 10 artificial cellulosic fibers
and the like. Additionally, t®e hydrophilic fiber may
contain a hydrophilic artificial fiber to the extent
not to obstruct the object of the present invention.

A preferabl e,enpodi yent of _the absorbhing material 15
i ncl udes, fof* gﬁﬂ -germenble o shesheiRelydesht mesxapple, a

T AR TSR o oemica
PN S AN L bl 0 ot s o
By lene popErohvIant SdfetefGnd hd Ml oop’ 20"

mat'er i al
thermal fusible synthetic fibers, hot-nelt adhesives,

adhesive enulsion and the like in order to enhance
retenti on ofAshaRed-rn-PeeRcal €; t

i nvention, themgbsorbin-’gﬁeprodulbg]? tSIr%rg%pbgR%?ggg’ce%rbfxample’
sayihegia heesibsofibhsg miader ioff hetmedh asudHlUigd polyethylene,
per neabl e sheet and a |iqui d-non-perneabl e sheet. g A
pPolyprapyence polyvisiyd ehlomdejuaed thedikexanpl e, a

nonwoven fabric of an air-through type, a spun bond

type, a chemi cal - bond type, a needle punch type and

the |like which are made of fibers of polyethylene,

pol ypr opy| edd¢ Hosarbing praduct mecprdimg ® 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 pm or less.) and 0.025 g of a
silver—zeolite antibacterial agent (ZEOMIC AJI1OD from SINANEN
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A i qui d-non-perneabl e sheet includes, for exanple,
synthetic resin filnms nmade of a resin such as

pol yet hyl ene, pol ypropyl ene, 1ol y(vinyl chloride) and
the like. 10 The absorbi ng product according to the

present invention can be preferably used for hygienic
sanitary napkins,

%@M E‘ns such _as di sposal diapers,
e bhs siver ontents: 2uf i weighl¥dr eintg mixed well to
erl or s, materials for city engineering_ and
Ebé Lﬂ Oépngﬁ desired wadei-pgsaehing resin sempaind ke
food freshness preservers such as 15 drip absorbents,

heat insulators and the like; agricultural materials

r@#%yn ter-retentlve materials for soil and the
MPLES . . The present invention will be

further des)‘ii;d.npba[e QhL‘fS‘el% r? dgoluﬁggg %!g ofr/pq %Eg&tgzewater-absorbmg

follow ng e

b (mgu A REEPOSR60S Hof RS ﬁ/ﬁ'ﬁoME‘)"%ﬁ/{@A CRRALS co.

a water-absorbrng resin

mgsm ?4500 rrﬁm SIM-R Witds .25 oﬂ-gDsalbl\ﬁﬁ)rne of a

added 0.1 g of an ethyl enediam netetraac@tic aci

diiesioplienetgatiinéén uricebic’aid FehLagidiusd |saﬂ)ta[40 %aghtw and -
have a particle size of 100 pmor less.) and

thiena mixetlv srelz eoTher, avhichesnerwak sgaoved Zt%ﬂ\dl@tllﬂéiﬁﬁ and
from SINANEN 10 ZEOM C CO., LTD., silver content: 2.
duied) ke ebtaan d06i kg fvtblel water—absmrbmgﬁﬁsm.g of the

desired water-absorbing resin conpound. Exanple 2:

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 salt (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
triethylenetetraminehexaacetic acid hexasodium salt (40 weight%)
(Clewat-TH from TEIKOKU CHEMICAL INDUSTRIES CO., LTD.) for the

solution of a diethylenetriaminepentaacetic acid pentasodium salt (40
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5 To a dispersion solution of 100 g of a
wat er - absorbing resin (AQUA KEEP SA60S from SUM TOMVO

SEl KA CHEM CALS CO. LTD.) inlX400 nlL of n-heptane was

added 0.25 g of a solution of a

di et hyl enetri am nepentaacetic acid pentasodi um sal t
Then, n-heptane was

40 |, gh and _then m xed well
" 3@&%@‘%1%& of the gesurd waerarpserhipgotasin ronapound was
%b%_mt wat er - absorbing resin. To the resulting

wat'er-absorbing resin was added 0.025 g of a
silver-zeolite antibacterial agent (ZEOM C AJ 10D from

Sl NANEN ZEOM C CO., LTD., silver content: 2.7
5. M xed wel | to obtain 15 100.1 g of the

desired water-absorbing resin conpound. Exanple 3:

ki g ng ¢ TRRARIER (B JERCHAP HrBbeRtRIP! 61t JoxAifle 1, and

maki ng non- critical varl I ons t using 2

reikibgonoafcidticl0 vdirfitihH £ ALy | epept
pent agodl urr? seﬁ:t (40 wei ght9%, lgégiigoﬂggofagt ¢ 3’89.9?@‘3 of an

ethtybenedisorinetgraestic aetimaosstiung Satb(8s wed ht‘}@tﬁrnﬂo?e of all
4: Followi ng the. general procedures of Exarrpl e 2, and

pEtitdes haveon-paritide sizevaf i190 ans drulessybsind utsingg 021 g of a
solution of a triethylenetetram nehexaacetic acid
ﬁamhmn @alttbe(at@rlagl ghend (ZIEDMED - A HOT miidth KEINANEN
Z%—EM CAL | NDUSTRIES CO., LTD.) for the solution of a
M @Qat LT sipencaatent: €. Zcwdighthb)adér. ing ofkhe desired

0 ght%., 100.1 g of the desired
”é@?& 1hoLBiNg % FSIRcRATAPEBREOWAE akdainesht ai ned.

Example 6:
Following the general procedures of Example 1, and

making non-critical variations but using 2 g of the solution of an
ethylenediammetetracetic acid disodium salt (85 weight% or more of all
particles have a particle size of 100 um or less.), and using 0.4 g of a
silver-zeolite 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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Exanple 5: 5 Follow ng the general procedures of
Exanple 1, and nmaking non-critical variations but
using 4 g of the solution of &h

et hyl enedi am netetracetic acid disodiumsalt (85

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

Shebliz FOPErbal 1asiditns AL sithols Cesifingy m crolntign of an
. LTD. ..sil. - 2.7
AR e AL LS00 Sty e warer
' ' 6: F i
SESUFRRR OO BARBGRBITLS ©,70 o 1

non-critical variations but using 2 g of the solution
of an ethyl enedi am netetracetic acid disodi um salt

(ﬁ&pﬁ@h@%ﬁm@é g.of all particles have a particle
size of 100 pmor less.), and using 0.4 g of a

si-l ver - zeol iRgdloafihigbaBE e pkAbrA Prbcé Ay o\ lRple 1
from. SI NANEN ZE%VI C Cg , {_TD?,} (s:i | ver content: 26. 7’ and

- meikjhg YnoniOdti¢al) wridtiendebiutedvitROurahadiddsar @il&@rA—zeolite

resin conpound was obtai ned. Conparative Exanple
aptibactepiad agens, 100i hg(ofQle WEER-BEODihgaesirSMINGd was
SEl KA CHEM CALS CO. LTD.) 100 g was used wi t hout any
obfainedit nent . Conparative Exanple 2: Fol | owing t he

general procedures of Exanple 1, and 12 nmaki ng
non-critical variations but w thout adding a solution

of an . . .
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 chioride, 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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et hyl enedi am netetraacetic acid disodiumsalt, 100.0 g
of the water- absorbing resin conpound was obtained. 5
Conpar ative Exanple 3: Fol |l ovi3ng t he general
procedures of Exanple 1, and neking non-critical

variations but w thout adding a silver-zeolite
100.1 g of the water-absorbi

ag]ir‘iagacteridﬁl a}ent,, ( :Sg)? )

SESARe FEEB stRP YRS Inohiphdistilled watehmdkt argase salian was
ressjon,test . org i ¢ test for_ aqdqr )

RAPRAEEE by b ST dimg SO0 )il aiseise i morated from jacik
0 tained fromthe, above Ex n h .

R R s TPt o 0 ohaigheas TBRECE: fCbemyc,) with
W tained 15 fromthe above Conparable

%xfgamr;'p es 1éltrg[gordi ng to the followng manners. (1)

Production of an absorbing nmaterial A mxture of 1 g

of the water-absorbing resin conpound 20 or the

wat er - absor mﬂégrééiﬁiti@lg%@)sérlgi NI #n¥&Sin the above

formed onto 5 cmdiarmeter tissue paper by air

laoiticrgwab @lacab U@ RAPEDO oIt Mefarefasit, Zaniet®e absorbing
| ayered and pressed by applying 145 kPa for 30 seconds

materfial was shesilorety apibinl agificitburile wath (12¢adynepared by
generation suppression test Artificial urine was

mrapgrid gogf the sdiovenytificigl ofring ead 9 m of tlhedihove urease
chloride, 0.6 g of magnesium sul fate heptahydrate, 0.7
sglwtion); al lmmediatelyaaler adglitibnpft thesahificial Laire awith urease,

rﬁ'S g .of amonjum | ) )

e 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.



10

15

13 sulfate were dissolved in 1 L of distilled water.
An urease solution was prepared by diluting 1000
times 1000 U m urease isolatked fromjack bean
Canavalia ensiforms in 50 %glycerin (MERCK & CO.,
INC.) with distilled water. 5 The resulting absorbing
materi al obtained in the above manner was placed in a
100 nmL Meyer flask, and the absorbing material was

%_V\?I len by adding artificial urine with urease

dablegks Amrngyia GeneratiomBuppressiomdesihove artifici al

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

| mredi at el y Aatibectesigtii MetAl of t HReasingst oEithf @psi Retector Tube
with urease, the flask was sealed with a rubber cap

equi pped wi BEent gas dethdetire  Upemehrhafista 3D from

GASTEC CORPORATI ON) whj ch was then stored at 30 C.

After 3 10 and 24 hméﬂe,ntt he readPRYE of {fdogsR; 24 hours

_?_E%ect- rltube \I\@#{ recorded. The results are listed in
abeele l 14 1: Amfbhi a Gener &t ion SuppPession 25
Tgest ] bact ey Met al Readi ngs of the Gas Detector
T%gaénﬁ%\tgdent Cﬁ{é ating (pdhhr) after® Agent 3Rours 10 25
164 hour g odsxanple 1 0.025 0.1 0 10 25 Exanple 2
0.025 0.1 0 10 25 Exanmpl®®3 0.025 2.0 0 0 1® Exanpl €°

Elini}de40- 1 0olds?> 0.1 0 10 25

Example 5 0.1 4.0 4] 0 0

Example 6 0.4 2.0 (0} o o
Comp. Ex. 1 0 0 0 50 150
.Comp. Ex, 2 0.025 0 0 30 100
Comp. Ex. 3 ) 0.1 o - 50 150

(3) Organoleptic Test for Odor
To a 100 mL Meyer flask were placed 50 mL 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
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Exanple 5 0.1 4.0 0 0 0 Exanple 6 0.4 2.0 00 0
Conp. Ex. 1 0 0 0 50 150 Conp. Ex. 2 0.025 0 0 30 100
Conp. Ex. 3 0 0.1 0 50 150 (8 Organoleptic Test for

Qdor To a 100 nL Meyer flask were placed 50 nL of

fresh 5 urine, 0.25 g of urea and 1 g of pul p sanpl ed
froma used_ disposal diaper. By standing this

) UEi for 24rhoursiouThena adernfroredher 26 wals glass bottle were
prepared. Since the fresh urine is sterile, it does
ﬁB@R@rﬁﬁd kyiffviec pergons (rE)waeeasding foclgiststage sodor intensity” -
fermented. yrine. Therefore, a test solution was
SPGHR &S 1VIOMWSki ng the fresh urine and the above
fermsn#_e urine , 10 at a ratio of 9:1 (ww. After the
absor bt nﬁ“tﬁﬁ?gﬂ »obtained in the above manner was
pl aced, 8,3 250.m. gl ass bottle, the absorbing
rrateri%fl TRAE KW en by adding 30 g of the above test

sol uti o ds i.at: fter addition of .the test
sol uti%@a% ﬁefggﬁlﬁigg/\ééogeal ed, and stored at 15 40
' C foro.24:;: t ; SS
bot t | eg'%%lg%%®aqpy§§ {eb(}eggq%Fé‘%ﬁ%gr@%n@%A%gé@tor di ng
to "sip @S d bbb lel1®al & "D

| nt ense Soii or; 5 Q’d%%@gﬁg %gggﬁfzg:@fga%gﬁﬁe%%r %12%5\@?1’ ,gand
odor; 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 = 0.025_ _ . 0.1 3 3 2 .3 .4 3.
Example 2 0.025 0.1 3 3 3 2 3 28
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 4.0 2 2 3 2 2 22
Example 6 0.4 2.0 2 1 2 1 2 16
Comp. Ex. 1 0 5 4 5 4 5 46
Comp.Ex.2 - (.025 0 3 4 4 3 4 36
Comp. Ex. 3 0 0.1 4 4 4 5 5 44

The values for the antibacterial agent and the metal




2: MI1d odor (possible to recognize the kind of odor);
1: Slight odor (possible to recognize the existence of
odor); and O0: No odor. 10 Thi$ odors were scored with
there average values. The results are |listed in Table
2. Table 2: O ganoleptic Test for Odor Antibacteri aI
I\/Et@? Eval uat | on&g five ersons JAgent. Chel ating .
ating, @gglgtém earf ipdieated in "pargs byswgl@t with
02 2.8 Exanpl e
seepRshosl P PABIBLS veighhof e, atephyopbisresin. 5
33 Exanmple 50.14.0223222.2 ExaaneGO4
202121216 Conp. Ex. 10054545 4.6

. £, 2 A Bl By TRBs 1l 2, Mg psorving
ﬁfﬁeh@% catlg% tl:'xé JeEShe P aper- Qﬁgﬁfhih% 1{%% %@ﬂflgaccording

are In parts by wel

&p@)ﬁéﬁﬁﬁl%sb){—@@hﬁfﬂta% éﬂﬁbd@feﬁaﬁl Zﬂiﬁie?hﬁg (ﬁe d acterial

clearly understood from Tables 1 the a sor
metal, and suppress emission of unpleasant odors even when or-ganic

materials exist in the system,
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5 materials using the desired water-absorbing resin
conmpound according to Exanples 1-6 maintain

anti bacterial properties of tiwe antibacterial netal,

and suppress em ssion of unpleasant odors even when

organic materials exist in the system 17 WHAT WE

CLAI MED ARE: 1. A water-absorbing resin conpound,

WhHAT WanpLAIMER ABEer- absorbing resin, an

ﬂnti acteri al ag%nt having a porous materi al .

inc of p oY AT RPIOTDHME | 18440 ePOTRPONEGa| Whinh gomtises a water-

chel ating agent. 5 2. .The water-absorbipng resin )
ADRniting aEiBhuiany AntibRGIcNEL SgEnt chAVIIts cacoRrews paterial

' terial.,agent is 0..001-1 par i ght

BB plirdE el ety Abicyn 6t Ghtind Hgent.

wat er - absorbing resin. 10 3. The water-absorbing resin
compound according to claim1, wherein the content of

hergat. {eni Oetal: ' ' .eriha .

She TR RRSL ARyl ERRRIAY SR REHEY A" here
08 tonbn B ¢k RhtibhbRrRAT it R Blo@L-1 &7‘%&? b{'&eight with
wat er - absor bi ng resin conpouhd according to clarm 1,

mispeet to 100epaastigniveddthit bethHevateicApkaihing Reant s
0.01-10 parts by weight with respect to 100 parts by

wei ght of the water-absorbing resin. 5. The

wat er - absor bi ng resin conpound according to claim1,

3nherlee wateo-atisorbigiresinet@npognagactoidingrto claim 1, wherein
am nocar boxylic acid nmetal chelating agent. 6. The

thet epntgistordsi Hae r astibactarpadu mietat coratirpgratede lini ansibacterial

wher ei n
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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t he am nocarboxylic acid netal chelating agent is at
| east one selected 25 froma group consisting of

et hyl enedi am netetraacetic aggd,

di et hyl enetri am nepent aaceti c aci d,

triethyl enetetaram nehexaacetic acid, and salts

t Qf . 18 ABSTRACT The object of the present

[ is to provide a water- absorbing resin-

conmpound, wherein.the t er-absorbing resin conmpound ,
can retain aﬁ‘? @%?ﬁ&%@éﬁ%ﬁﬁ Hyeaytigyy is to provide a water-

%%tsipg@icteri al. mretal 5 to, suppress the em ssi on, of

D8nt TGy sCOPRPURMEN WREEFanithe pisT-absebings resin
CAREETLT ol SR e e et
b Rt e Rhissichl OF WiPRabint SRR b 3 organic
SRCHAT TRt A PR T The) REREPEE kst b MBluting-type

ﬁlﬂfibﬁéferiélm%@ﬁﬁs ePhus! THeNhi&kRl BXvdRich ex%lét‘gggr .a water-

absorbing material, which conprises a water-a ing
alesorbing mesin dodfipdiiad PrisieRt comiiiddsOn, wakér-absorbing resin,
hydrophilic fiber as well as an absorbing product,

amhi antlbanmrﬁalesl@ntl h@ﬂirtg pgr pﬁﬁ@l’lg m&‘i&ﬁn@h@)rporaﬁng an
li C{gd non- perneabl e sheet, and an 15 absorbi ng -
andibadtariat anptalsiamgl a medtel chiebatitg rgrergsiFurthenothe present
,of the present invention, and a hydrophilic fiber

1peeniden alfe Irelaies- tserane ahsorbing ematedat,hevhich comprises a

i gqui g- non- per neabl e sheet.

vlrelttgr-a sorbing resin compound of the present invention, and a
hydrophilic fiber as well as an absorbing product, which comprises a
liquid-permeable sheet and a liquid-non-permeable sheet, and an
absorbing material comprising a water-absorbing resin compound of the
present invention, and a hydrophilic fiber between the liquid-permeable

sheet and the liquid-non-permeable sheet.




