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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
freshpness, preservers such .
~as drip 15 abs ﬁﬁ)ﬂglrsltg 1§1t lﬁggﬁtlﬁhsﬁéla]%r Ecpghg’%tt%réﬁasﬁ?ggmg resin
2ohisothhdr aMdTRt §id ; t]
T e Ber € prodil v BB {elfites to a water-
- apgoehing reigrdothfoand whech i ' e -
t hat agggorbi ng pr%ducts V\hilléhrhﬁgvﬁe@?gg%?%%% ‘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,
amoni.a, tri am ne; sulfides such as

RGP RERRE L PR cah e Bhnb s oFghe ARy mAleHAS for pets;

thh&ials 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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2 In order to suppress em ssion of such unpl easant
odors, absorbing materials containing odor adsorbents
such as an active _carbon, zedlite and the |ike (See,
for exanple, JP-A 2001-37805 and JP- 5 A 1999-512946),
a wat er-absorbing material containing a water
absorbing resin and a germ cide such as a quaternary
amonium salt which kills the above bacteria to

i s f | Ly i i
o Sranny o 8 PHEL Gt e S ST odors,

for exanpl e,

_ A e
- RO PR o8, BBk eSSttt guffaSane active

> 10 a _ ; | S ner
S SN TSI for S5 e 20 57305 et .
‘@onpoY rther . er: bi .erial
cont a??ﬁ?%ﬁ’wa’ tﬁ er%or%#tﬁgﬁ sm&%%gha Cg)glrf glﬁéea water-
absbrisingareuatid i ty ' |
terrrg ofgagaf ety béﬁcg?ggfqi?éiégag?éi%l@#g%{%Ohﬂlm salt

yhich ditle dauabeve Hdarat i predant putaans@elis #bid gradually
skins or nucous nenbranes. Therefore, a conpound

wencasimgng(Seapatior - axaonpleng JP-gsi 2000078159) are zproposed_
anti bacterial agent having an inorganic conpound 0 _
Heawsvpor the m@psenbiang nteriads alonrtaimingsodbr aslssrbatets such as
copper, zinc and the 1like is proposed (See, JP-A

alp FCihes sarhon,areoliigcandi the dffenesehast effeative nagajast putrid
~compound. incorporating an antibacterial netal nmay be

$ aVINCR | BuTease et to t8redua desompasitiondpfichedy fluid
C%’g‘iir exprea;slngp1 manner of antibacterial properties
RAIA S ki HARETIRRC] Hof gunter-2bsiding meteriaaconiaining a

lLuting-type antibacterial agent which
iftel dtisoling Diesl" Andn Rbogthige sk 88q 24 quaternary

‘ - el )t i teri,al agept i gh does not '
a@ﬁr&oglﬁlé%_%%t{ %@gggﬁ%ir%%fe i Rrotsor sa}lg}ycbecause it%s 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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3 an antibacterial nmetal. The el uting-type

anti bacterial agent expresses its antibacterial
property by inhibiting enzymati c activities of

m croorgani snms with eluted anti bacterial netals.
However, in thi s type of anti bacterial agent, when an

i 2Piefaieinl Paobls e e B%a%%naﬁbﬂwgﬁargéﬁggé& expresses
SR Yl SRS i, s o
;

rﬂfcré@?ﬁrﬁsam é@?&#@t\%@ :éﬁlgib%cgépﬁ.g%{%ai% dff[ﬂgz%%gr in this type

di aper

of léhtitﬁdté’ﬁ?.} %gg%{g’f/&%lgﬁlr i) S?ggﬂfc e m%@%gvﬁ’%%%%tem the

that its ef
- bNENE! B tdhe] Q'Bhﬁ%t sﬂfts LHRhPHES %‘?fstéﬂi’e?f‘}élg sé(f e{&gl%actenal

provi de a water- absorbing resin conmpound,

medtal - G s@ichitlyy redsice tEE MBAMMhcEARal fn%éﬂ:r%t alTli%refore, in

anti bacterial property of an antibacteri

applications Hor exbsssbiy ef bodp! mmrﬁ)roéi@’rﬁﬁﬁ-,\/ Qﬂls%@ﬁl dBapers,
org_anlc mat eri al eXIStSInasystemlnt e case of

- SUAyyanapking agdt theelikentticdehiténg-aypegentbactbaapbgest has a

present invention relates to a water- 20 absorbing

he
. (i1§§- fragtagsothat, itsveffidienanis redgced.wat er - absor bi ng

resin, an antibacterial agent having a porous
materi al incorporati ng an- antibacterial netal, and a

I L] Ln the water-absorblngresm

ém%&geég‘ctﬁ%lﬁﬁ? HT{(%T 25 present invention, since

t he antibact ”a‘ﬂ) 1tg E% aV|n a.poroys . materia

i ncor por at i 5 JERL P }&?é?reé nhingeniipn isHe H&Vdﬂe a water-

[ e exi s e eluted antibact I

a%%?iél?l{dgg r?:?}?ge q! gfrg?cgpq(i, gnercm el Sr-absor ing 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 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
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conplex with the nmetal chelating agent. Therefore,
even when an 4 organic material exists in the system
the eluted antibacterial netal4d does not formsalts
with the organic naterial and, thereby, the water-

absorbing resin conpound can retain an anti bacteri al
DETAI LED

3 3 Cp%?é&r@e%ﬁ%né REKE SVkeTint G1c. batscbARgHasteral metal
a cr oss F&?ﬁ p%aﬁgsem%ﬁg? t Igﬁgéﬁ: Irr%%e%g i"f‘%&g rgil?elz(e lt%e water-
"af"b%gf‘lgftdﬁ‘ i‘ﬁﬂ!ﬂg&%@ yI i c %ﬁf i St ﬁiéﬁ ¢ty of the

ORI AE aPincdaVi Nyl al cohol acryli c aci d salt a
cross-1|inked anhydrous mal eic acid-graft-poly(vinyl

al cohol), a cross-Ilinked copol yner of
i sobut yl ene-anhydrous naleic acid, a cross- |inked
PETARELY DESCRAPTION OPIDHBINVENTEOND) . a
saponi ficated copolynmer of a vinyl acetate-acrylic
ester and tHe watez-ab#soring heisin ausé@sm tael pﬂl!é%‘i'lt invention
polymer of an acrylic acid salt is preferably used
fomi exarppley neecrosslimkedr polyrher 9 aamaeyliofacid salt, a
wat er . and hol d absorbed water wthin its structure
‘%‘%‘ﬁ‘ m@ﬁ Jurdrolyreds paoduapfromd at grafii sopalyymear of A& starch-
P produci ng the water-absorbing resin 20
¥ §aﬂfet%6ipﬂ8n ed copohenssof sﬂwin}écalcmhd)hacsylic acid

ch as a hase suspensi on pol yneri zati on,
SAG o 58S lyﬁf@d eaﬂms?cya%@a 2B rshd e/t nelsvive] Msobol), a
abso omer ci_al
C}Qg‘? ?‘g’gﬂe’g ‘?rnQ %gﬂ;)’i%?e*@rn rosysymaleige %@idsaﬂltCTOSS-

M@g k‘e%%rta%veﬁgﬁﬁ&&@%ﬁ% idh, 2 caponilicated. Copotymer

of a vinyl acetate-acrylic 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.
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In addition, the antibacterial agent used in the

present invention has a porous material incorporating

an anti bacterial netal. 5 Angzntibacterial netal

i ncl udes, for exanple, silver, copper, zinc and the

i ke. Anong them silver is preferably used because

it is excellent in safety and anti bacteri al

properties. 5 A porous material includes, for exanple,
magnesi um nmet asi | i cate

§|e8:m| tn:t e,Si lzh%?c?%%ﬁ@‘ﬁﬁ‘é@éhﬁ@@al clendes, pless gramaple,  silver,
SBBPEra 9 MRt Al e ATORE DA, ySEaR & ahreferably used
BRERHBEHEN SrodlRbin sitefisng AMsiiceRtial Dragerties.

0.1-15 parts by weight, preferably 0.5-10 parts by

wei ght with respect to 100 parts by weight of the

porous mat erg %}%]- . e
anti bacteri al @#g?g\?%{ligf ess1 t% ﬂ%‘%é%@; Egg'ﬁ“sp lgyz‘\:}\%liltghts,lhca gel,
hiagrfeston | kRhtisilidate AafithinSle® NLir@BhiRiO! U ¥alci
i's not obtained. Further, when t rgagg%en?ﬁggﬁﬁﬁg’ Xalcium
phosiagtee(aphtitept #hd | heaiee 1BnRald Thbih, Webdi¥e is igreferably
I's not econom cal. A nethod of producing the

wsad bacaest il cageasily vtlitiden  anZhadteriag Xaemile, a

nmet hod whi ch conpri ses suspendi ng a porous materi al

in water and then addi ng an aqueous sol ution of an
antibacterial netal to incorporate the antibacterial

metal in théhgormienimidhieaantibacteial mbtalein the antibacterial
antihacterial agent, a_conmercially avail able

agabt Bt driaipads dy weight, oreferably Oosel @ marts dgeweight with
"ZEO%I?' 568W1SINANEN ZE CCO, 25 LTD. can be

rgSRget to 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



10

15

20

25

“The content of the antibacterial agent is 0.001-1
parts by weight, preferably 0.01-0.5 parts by wei ght
with respect to 100 parts by & weight of the
wat er - absor bi ng resin. Wen the content of the
anti bacterial agent is |less than 0.001 parts by

is likely that, a sufficient antibiotic

SFURBE of | 0 vl dpreibing, réfian “WBien hihic copignt of the
2ntfiics8ib] BBEAEIL fes) entR@%ﬁbovﬁ%]b Sokianl it ety that o
SuehChl SapaBle Cefbidiey ' RIS ??*ﬁi%%&ﬁrﬁvenﬁ)%hﬁ& jfhen the

chatas 08 Ao io4ca:an WA A65HE 4 36 iy | s o

Btdiomeddll pr opi oni c aC| d et hyl enedi am net etraacetic

aci d, diethyl enetriam nepentaacetic acid,

triethyl enetetram nehexaacetic acid, trans-1, 2-

di am nocycl ohexanet etraacetic acid,

NN- bi s ( 2- hy din cxduditivy, )@'metal&:helatlng agent used in the present
di am nopropanol tetraacetic acid,

~ lsvaptiene dinghi des)| ploopi exainples i &n léminocarboxylic acid metal

hydr gxyet hyl enedi ami netriacetic acid,
C'gi}eyl%’éﬂgt heggindm raich r aaset |1¢nlrmdlaicetlc acid, hydroxyethyl

di.am_ nopr opanet etraacetl c. acid, N, N -bis(2-
lﬁvapeaap&é%tfw ) eBHFilefdaretis ne-a¢iddi aceitridowipmpianie  acid,

hﬁ}’ rreth ened| am ne- N, Ngl -tetraacetic acid and
! B I@acsacyp% phéi¢thyleneiripminepandpacetiq acid,

tﬂ?%@gﬁ@&%ﬁ%ﬁ%o Q’?{elt ?aggi Sphégfﬂ‘rorl c acid, trans-1,2-
iR GRING i %%H?Sa i R AR by Sl i,

d[ﬁﬁiﬁ}‘l e;%lg)‘gil iaielbicl %%?z'[a{a% e'tal[béﬁg(r:té&ﬁ?ie?{ediaminedipropionic acid,
te aci 13 ot :
JARSROESBISERBGRRE! A5 ol herionisggaace

riethylenetetramn
a¢id, pr ef er aibyn#RFopanetetraacetic 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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25 because they can easily forma conplex with the
anti bacterial netal to retain the antibacteri al
property of the antibacterial 7etal. Additionally,
when the netal chelating agent is used as a 7 -powder,

80 wei ght % or nmore of all particles have a particle
Ilm'ted%1 referably 100 pm or

HAFae s ieigll ¥y Taafe o vsla:p@ra@lq aizg of, but
iR L C TN edﬁﬁé‘t%ts"f gt Because they can
Mﬂs&‘%%w FioaReihe Rartr =B inetssroe ot Lol

part s>

t he content of the metal chelating agent is |less than

0.01 parts by weight, it is likely that the -

wat er - absor b chaséAt 6P mgm{f |

anti bacterial 10 property of the an éb :nerllga(? IQI parts by

Teighig rprefdrably 0SB tRAs By Wé h "4 r@ﬂ%&tﬂ(ﬁ@{)o parts by

agent is above 10 parts by weigh

weightnot dhe watauabseotdiagneskiaf f Whénat!}ﬁ: lc@ﬁ%eﬁm@ the metal

expected fromthe added anount. The wat er-absor bi ng

¢helptingoagenids desothiang00d paets by weggeantit l1§VlﬁEé1y0ﬂ1at the
%/ be obtai ned by m xing a water-absor ng resin,

wataraksarhing agsim , campoumdt sanciot| attaig agent anﬁbactenal

net hod of _m xi ng t he wat er-absorbing resin, the
A

Pgﬁ’ﬂeﬁﬁfcpgrthﬁla%@ 'tltel‘wddmeﬁél metwiithe s, hwiheeni nlge agartent of the
(a) met hod whi ch conprises

for exanpl e,
ﬁcﬂlré“‘ja%&c%%efﬁf Ispalpye rlﬂaﬁ%liaob)ﬁ gveigbinit isnnot economical
chel ati ng agent;
dged amount.

R i, A i ess sbamcammested fraghens

sol ution of an antl bacterl al agent and a solution of a
metal chelating agent to a water-absorbing resin and

then dryin a_.met hod whi conp/.i ses

addi ng an g“%l bagkéélr #égmébglgélgt resig goﬁﬁ?%ngcﬂ%‘F&fp{lﬂg to the
p%tairpveﬁtﬁi WP BePbb fiiRABE m¥¥th§ M RY: rI[—Ea{t')sZoe%mg 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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25 wat er - absorbing resin, mxing themand then

polynmerizing the nononer; (d) a nethod which

conpri ses addi ng an anti bactemg al agent and a netal

chelating agent to a water containing gel of a water-

absorbing resin and then m xing themand (e) a nethod
an anti bacterial agent and a

which s %gﬁ)ri ses addi ng :
FABPTISRR Rgding asyantibpsterialipgant andar bretgl chelating agent to
aft.er dr fhe water-absorbing resin and

B k- 8brgr tiRk FE S e o1 REET SiryReE Bhe SiiERgbsorbing rosin

' ccording to the esent invention conprises
52’?%%&@%%&%{%5%%%& n conpound and a
hydrophilic fiber. A hydrophilic fiber .includes, for
exanple, cellulosic fibers, 10 artificial cellulosic

fibers and t [ . Lt the h ophilic, . .
fiber may Coﬂ?%%‘%g@%ﬁgﬁ%%%%ﬁﬁé%ﬁﬁdﬁl% itél(jt{jfsi%gﬁe’%lnvenuon
o1 ideNth 5 : ' ' n -
o e A bRei e Sobyiudd Bl F Hirophitic
fin¢erial 15 includes, for exanple, a m xed di spersion
obtai ned by m xing a water- absorbing resin conmpound
and a hydrophilic fiber to forma honpbgeneous
conposition, a sandw ch structure conprising a water-
absor bi ng. rehydrophiiipditvet invludedeforesampleVecBORRSIS fibers,
made of hydrophilic fibers, and the |ike. 20 The
aabdisia) eolludasic i ibensapndothei liken adistitionellpj nder hydrophilic
uch as thermal fusible synthetic fibers, hot-nelt
e 81k Cordahe sa vhydrephilic oartifidial hber Ke ihe cextentt not to
nhance. retention of shape. 25 According to the
Oﬁﬁ i theQRiser 6 the PEesttciien§iosy. oduct

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.




10

15

20

25

may be produced by |aying the absorbing materi al
between a |iquid- perneable sheet and a :

| i qui d- non- perneabl e sheet. 99 A |iquid-perneable
sheet includes, for exanple, a nonwoven fabric of an
air-through type, a spun bond type, a chem cal bond

i L R
?{ﬁ“é@n’% Fé;ﬁﬂcs S A Q88 %’Prné m'alél ng terga- g cliemical
He B HELle Slificn SR RLERE TG WREH btk Wade of fibers of

Wtﬁ&%h%?%mﬁgmt%{%@g%}iaq{ht agpdhe preferably

used for [ teri such as “di Sposal di apers,
sanitary napkins, incontinence pads and the |ike;
urine-absorbing materials for pets; materials for
city engineeAi Mguadch FHeablON shkeh hﬁﬁuée&aQ%%n%ﬁanqﬂe
material and the like; food freshness preservers suc ’
sgntifetitr i pesibs ofibast smadeatof naul fisphis sich t @ | pkBethylene,
agricultural materials such as water-retentive

ropyleneo podyfvinydotiletide) amd thEXMPLES . . The
present invention will be further described in detai
20 below, but the follow ng exanpl es. should not be
construed as_linmting the scope of the present
i nvention. Bgnpbpeorbing predoct astording tor theb puesrintginvention

- resin (AQUA KEEP SAG0S 25 from SUM TOMO SEI KA )
CéHEkf céﬂ?%f@ély Mﬂﬁcf P%‘P-léglﬁaére mayeriads sucinas disposal diapers,

vl enedi anm net.etraacetic acid di spdiumsalt (85
. S%%ﬁ%n&p Se @pon%nencc pads anc? the 11$ke; u(rine-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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all particles have a particle size of 100 pmor |ess.)
and 0.025 g of a silver-zeolite antibacterial agent
(ZEOM C AJ10D from SI NANEN 1010 ZEOM C CO., LTD.,
silver content: 2.7 weight%, and mixed well to
obtain 100.1 g of the desired water-absorbing resin

ﬁﬁ&ﬂ& Example 2; 5 To a di sger& on solution of 100
?}‘% @n - hbRor Bilver condent:( AGUAVKEEL/$AGDE fmixed well to
SUM T I CALS CO. LTD.), in 400 nmL of

r?glr\‘iﬂfé’&oi/ﬁg Sﬁéﬁ éggégg%rez%‘ﬁ@t@rahsgmla& rsin cogmpound.

di et hyl enetri am nepent aaceti c aci d pentasodi um sal t

(40 weight9y and then m xed well. Then, n-heptane was

W ydistillation and 10 dried to obtain 100.1
g o ewater-absorblng resin. To the resulting

wat er - absor O. aof, a .
si | ver-zeolite argﬁélg mi%qgglgenp?% ef@ Vi%tfsrfq,%%rbmg
'WUE\E% T 2

\NEI gh m xe%i)cé%\?oisoﬁg ?ir{l(/ﬁ?gﬂ@g%%iélm I_tIE:(Ia‘/I ICALS CO.
UEBL)r 8¢ 460 1286 9-Beplari & Shds wg Egadrphes&' tion of a
Fol ' owi ng the general procedures of bl
uhmkhylgneaﬁanﬁnt:peﬂtaa\c%ltﬂcaﬁmqnﬁeﬁt&sd&ﬁuﬁg s&l {41) %elgﬁ% and -
solution of a 20 diethylenetriam nepentaacetic acld

thent asiceiumedhl t ThéA, webhebtdhe WAS. ferpovéd the dietillbeidn and
wat er - absor bi ng resin conpound was obtai ned. Exanple
dried-¢0 lobhniny 100el goeitheavatrreabsoridagatsitxanpl e 2, and

25 making non-critical variations but substituting a
solution of a triethylenetetram nehexaacetic acid

hexasodi um salt (40 wei ght? (A ewat-TH from TEl KOKU

CHEM CAL | Nbeghr resudiing watprjabegrbing 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



10

15

20

25

solution of a diethyl enetriam nepentaacetic acid
pentasodiumsalt (40 11 weight%, 100.1 g of ‘the
desi red wat er - absor bi ng resi nlkconpound was obt ai ned.
Exanple 5: 5 Followi ng the general procedures of
Exanpl e 1, and nmaking non-critical variations but

Usi.ng. « t he | uti on of an
é’t’%ﬂ&%&gﬂﬁﬁikg&f the éfleﬁtregcwat@"-%awhmgarretsne gompound was
\e@lt%(f or nore of all part| cl es have a particle si ze

pmor less.), and using 0.1 g of a
silver-zeolite anti bacterial agent (ZEOM C AJ10D from

SI NANEN 10 ZEOM C CO., LTD., silver content: 2.7
Ks- 104.1 g of the desired water-absorbi ng
resin conpound was obtai ned. Exanple 6: Follow ng the

general pro f 1,
UGS N D W Bl e

non-critical

nfaldng abhydiefiedl aBrRRidcd anet i fsias| % 6Pdﬂﬂé’“s§ﬂﬁﬁ?n of an
(85 weight%or nore of all particles have a particle

stizdendédizfiinpretoacets acld dasstiush kalt0(8h &re@ f% or more of all

silver-zeolite antibacterial agent (ZEOM

pamsinles BlaNaNEparTiefMszeCor , 100TRm o leser), @@m a@ing B.Ygofa
102.4 g of the desired 20 water-absorbing

Sfﬂé@r'r?e@/%iﬁ?)oandlbmenal ahgeot (DEPOMER i W IDNeanl: SNANEN
ﬁber absorbing resin (AQUA KEEP SA60S from SUM TOMD
M&Cd-"l @NDS, stiver Tonfeni®@.d weighi8ayd 4. haiof the desired

25 tr nB Caonpar ati ve Exanple 2: Follow ng the
B BRNBCHUNPERAR WS phiained.

Example 6:

Following the general prﬁcedures 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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12 nmaking non-critical variations but w thout adding
a solution of an ethyl enedi am netetraacetic acid

di sodium salt, 100.0 g of theldvater- absorbing resin
compound was obtained. 5 Conparative Exanple 3:

Fol | owi ng the general procedures of Exanple 1, and

P S5 AT S ! B o 8 M on o
S dRAEIR LEPLACCRIBENR AR, AR % e wter

ni'a ge
f [ ! arried out on the

%gggfgﬁ sofg}kgﬁhggﬂ%i%g%%%%ﬁﬁggabbtained fromthe
above Exanples, and the water- absorbing resins or the
wat er - absor bi ng resin conpounds obtained 15 fromthe
qhmdpw@gﬁgqgayﬂ%kgganples according to the follow ng
manners. (1) Production of an absorbing material A
mxture of Fdloefinghehwakeherdls Prto@uresi ot TMRARNY 1, and
20 or the water-absorbing resin"and 1 g of ground pulp

- mekifigr med-coriticab varadbasebert tiishoet PaddindYaaisilver—zeolite

bl owi ng. The tissue paper of the same size were
antjbacitriah@igents ed. by ofpibleywatrridbsdPangaesid congsnasd was
to . forma desired absorbing material. 25 (2) Amonia

Juaired.i on suppression test Artificial urine was
prepared by dissolving 25 g of urea, 9 g of sodium
chloride, 0.6 g of magnesi um sul fate heptahydrate, 0.7

g of calciymlactate, 4 g of potassiumsulfate and
2.5 g of anitBni §fAmonia 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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13 sulfate were dissolved in 1 L of distilled water.
An urease solution was prepared by diluting 1000
times 1000 UM wurease isolatidd fromjack bean
Canavalia ensiforms in 50 %glycerin (MERCK & CO.,
INC.) with distilled water. 5 The resulting absorbing
ed_ i.n the ahove manner was placed in a

£ lﬁ:ﬁjt%k?éggigiﬁg@@ mngh ? @f_hfél;sarélg@lr WRAE - hlﬁaﬁ aHEase gptution was

iaﬁ%’g%rieﬁe% b@i?“"ﬁﬂgi ﬁé‘s%@egf 100 4y gt splaged from jack
' . f.the ab . 1 | . .

PER AP ol S0 b RSt ke &b G with

; the flask was sealed with a rubber cap
g%%p}oégre \?\n&%h a gas detector tube (Ammonia 3D from
GASTEC CORPORATI ON) which was then, stored at 30 C
After 3, 10 and 24 hours, the readings of the gas
detector tulgg i S i kN
Tabl o 1 14 e o S Sk above
hesinefntvasagil@cddl inVRf al odread] ndeyef Aidek, CagdPabeca®sorbing
Tube Agent Chelating (ppnhr) after: Agent 3 hours 10
matersal>wabawdlerEbanpiding &tiiZGaDutine W bredsa (lepazed by
0.025 0.1 0 10 25 Exanple 3 0.025 1.0 0 0 10 Exanple
mxOng ) ¢ of thd @bdse dvtdiqgibk uFire and 0 LOoDth&Eabgvieeurease
60.420000

solution). 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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Conp. Ex. 1 0 0 0 50 150 Comp. Ex. 2 0.025 0 0 30 100
Conp. Ex. 3 0 0.1 0 50 150 (3) Organoleptic Test for
Odor To a 100 nmL Meyer flask Mere placed 50 nmL of
fresh 5 urine, 0.25 g of urea and 1 g of pulp sanpled
froma used_ disposal diaper. By standing this ‘
solution for 24 hours, a fernented urine was

prepared. Since the fresh urine is sterile, it does

not. emt sufficient odor wthout inoculating a
flaplvehimmopia GenerpfionPuppression dest sol ution was

prepared by m xing the fresh urine and the above

ferment ed uAmnbibactefiaht Mgtalat | o JReaslings @f Whe Gis Betqoker Tube
absorbing material obtained in the above manner was

pl aced in aAgs® ni gl aSRelpdeg| o (Prmehgpdisryi ng

material was swol |l en % adding 30.g of the above test
solution: Immediately it or adAPPREh of 1P MeurS gt 24 hours

s%l‘uti-logt t he 028%(' e was sealed, and stored at 15 40

F P24 hours?*hen, oddE fromth® 250 mL dPass 25
t re v ated by five persons (A-E) according

?%}q%ﬁf\%sat age%c')‘géoérJ intendty" crit8ria as fdPlows: 5:25

Iﬂﬁ,ﬂﬁg.&odor; o.op: Strong odor; 3: Easily perceiving

odor;” 2: MId odor (possilb?e to recBgni ze thd kind of 10

e ¥, o o2 and BE Noodord 100 1" =

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 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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The odors were scored with there average val ues. The
results are listed in Table 2. Table 2: Organol eptic
Test for Odor Antibacterial Mgtal Evaluation by five
persons: Agent Chelating A B C D E Average Agent
Exanple 1 0.025....... 0.1 332.. 34 3. Exanple 2
0.025 0.1 3332328 Exanple 3 0.0251.02 2323
AW "CHaanBftehauos.02Fhon] @ld fos 3he 26Qampl ezlass Hottle were
4.02 232222 Exanple 6 0.42.0212121.6
cyaiated by fiyeopersors fA-E)saecording toBisix stageasl@ mtensity”
4%43.6 Conp. Ex. 3 00.14 4455 4.4 15 The
CRtEHR asdlolloWs: ant i bacterial agent and the netal 16
chel atjs'n t%aent in Tables 1 and 2 are indicated in
"parts ‘oﬁi POROTni th respect to 100 parts by wei ght
orbing resin. As clearly understood

of the,wajer-absor
from T%’é\éé-gnf %@%"’2, the absorbing 5 materials using
t he d%&'”?ﬁ%l%%ﬁ%%%ﬁg@bpg resin compound.accordi ng

to Exanple dnti bacterial properties of

the anj.i Iﬁﬂﬁt(gidrafposg?dlélto I%E%ﬁ%%%ﬂgipﬁgﬁégﬂ ;(Of

unpl easant odor s even when organi c ist in

the systSBhtlddoMfidbsiic CoAHMbEhDREhe 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 = 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




1. A water-absorbing resin conpound, which conprises a
wat er - absorbing resin, an antibacterial agent having
a porous material incorporatleng an anti bacteri al
netal, and a netal chelating agent. 5 2. The

wat er - absor bi ng resin conpound according to claiml1,

\A/Hgggi,n t he con% Ofarbg{]e antibacterial agent is- = |
GRGHALINE gEERt I JaRlsyhang 2rare bdierted: v "narts Hy weight" with
wei ght of e t er - abhsor bj resin. 10 3. The,
SEaidhC B Pt Bk weiehhob ik Wl eb AbSREDIE a8 m 1

wherein the content of the antibacterial netal
incorporated in antibacterial agent is 0.1-15 parts

by wei ght w [ of, t .

por ous mat er%%ﬁe%?@eﬁhd%gset@gt %ﬁ%@ggﬁﬁﬂﬁﬂigr %he zﬂ?sorbmg
h i . . ¢ ]

FRIePUTS MRERE o R R AT SR fecih WpEBRhAH o loraing

W ExaniSRREEL6 A2 AARiR ' ;ﬁfrt i i

wat er - absor bi ng resin. @t%%%%‘tcﬁg{%}fo bsg&%ﬁ)ﬂfgthreeglnﬁbactenal

menglo unt augpress Erhfssidrion dngmhm odcd &vih RRhéh organic

chel ating agent is an am nocarboxylic acid netal

mhétrasisngkistigethe sgstethe wat er - absor bi ng resin

conmpound according to claim5, wherein the

am nocar boxylic acid netal chelating agent is at | east

one selected 25 froma group consisting of

et hyl enedi am netetraaceti c aci d,

di et hyl enetri am nepent aaceti c aci d,

triethyl enet etaram nehexaacetic acid, and salts

thereof. 18 ABSTRACT The object of the present

invention is to provide a water- absorbing resin

conmpound, wherein the water-absorbing resin
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conpound can retain antibacterial properties of an

anti bacterial netal 5 to suppress the em ssion of

unpl easant odors even when anirganic material exists

in a systemin the case of using an el uting-type

anti bacterial agent. Thus, the present invention

relates to a water- absorbing resin conpound, which

HHAT W CLAIMIEER-ABEsr bi ng resin, an antibacteri al

jgent havi ng .a pgr,ous mat eri al incorpqgrating an 10

nt i PactRCFADSHDHIE 69N aComparchepdichy caguises a water-

At By e dﬁ ) ,”imbgﬁt%ﬁ% AeBut BavIig ca. RPONS mpterial
Wi BoratRe W aBhiokllodrl BE0, UL heb Hilafng pgent.

whi ch conprises a |iquid-perneable sheet and a
| i qui d- non- per neabl e sheet, and an 15 absorbi ng
g8t ehkala IR G r i ' d i
2P o RS 10! S RENG O AR PR wheren
0fd WBALA N8 [theUhLriBREMRRN SpertNRED.G0Y-1 BRirts by weight with
| i qui d- non- per neabl e sheet.

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

3. The water-absorbing resin compound according to claim 1, wherein
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.






