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Development of diaper materials with deodorizing function for an aging society
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A basic research was carried out for development of the high-performance diaper
material with deodorizing abilities. Poly(vinyl alcohol) (PVA) was chosen as a model material of diaper,
and the membrane and cylindrical PVA hydrogels were preﬁared. Sorption for simple salts was examined by
using the PVA gel membranes, and the relation between the salt sorption behavior and the state of the
water in the membranes was discussed. Cotton fabrics were mordant-dyed with direct dyes and a copper
salt, and the kinetics of the deodorization by the obtained mordant-dyed fabrics was investigated. The
interaction between copper ions and PVA, which gives the deodorizing function to PVA gels, was examined
on the basis of the results for the swelling degrees of the cylindrical PVA gels in the aqueous solutions
of copper salts.
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Fig.1 DSC heating curves for melting behavior of
water frozen in PVA membranes.
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Fig.2 Fraction ¢y vs. water content of the membranes.
(O)free water, (A)freezable bound water.
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Fig.3 Langmuir-Hinshelwood plots for
dye(5%)+aft and pre samples.
Table 2 Copper uptake and parameters obtained from fitting
eq (3) to the experimental data of dye+aft and pre samples.

Dye U Ka

membranes.
saponification H Kw
KC I KB r Kl KNO;
0.6 0.77 0.91 11 0.88
PVA99 0.5 0.83 0.93 0.87 0.92
0.4 0.54 0.67 1.1 0.73
0.6 0.83 0.97 1.1 0.96
PVA96 0.5 0.77 0.92 1.2 0.96
04 0.68 0.76 1.0 0.72
0.6 0.83 1.0 1.7 11
PVA86 0.5 0.75 0.87 1.3 0.94
04 0.86 1.0 1.5 1.3

bath u k (K Macu)
Sample ) -1
ot mol g* L mol™ mol s’ . (mol—EtSk_is
U g-sample mol-Cu™)
1 9.0x10° 1.1x107 2.7x10%° 5.9x10°
Bluel
5 2.5x10° 3.4x10° 8.1x10™° 4.0x10°
| 1 7.7x10° 2.3x10° 5.9x10™° 1.8x10
Bluels
5 1.9x10° 1.3x10° 7.5x10"° 5.3x10°
1 8.4x10° 3.3x10° 3.3x10" 8.2x10°
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5 2.0x10° 3.0x10° 7.6x10™° 4.8x10°
1 6.6x10° 1.7x10" 3.8x10™%° 1.7x10"
Scarlet B
5 1.3x10° 1.2x10° 1.3x10° 1.5x10"
pre 0 4.4x10° 3.6x107 3.4x10%° —
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Fig. 4 Equilibrium swelling ratio of PVA gels vs.
concentration in copper(Il) acetate.
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PVA 7L % BERRER (1) KA 10 AL E
RES %, 7T UoE=TKEIEICERE LT
TEEZRE L 24, WHEEITL &/o
7o, TUER=TIIAA A < EAL L, K
AN 2 AR S 5. L - T, 7L
IZEBWTIE PVA BN & L CTHICELNL L
TV, T U= T KRB ENSIL, BT
FNT =TI E D272 PVA-Cu 81K
DL L, BHEENLICRT-LEZ2 LN,

TR RS (1) BE DRI IZ 3T PVA 7L
DIFEE Z 012 < WolE, pH 3MEL +4>
7R KEALSH(IN RN AR I NN TZD TH 5.
PVA 7 /L DA I XHERRSR (1) L 720 T72
<D pH b RELSBEE L TWD Z LA
kol RSN AKBERPICE T 5
PVA 7L OULkE, fZiEiE, PVA-Cu $ko 4
i, fREEIC LD Z LR ENT.

1.0
O }
%0.9 3
&
0.8
O
[ )
0.7 A§
0.6
5.2 5.4 5.6 5.8
pH

Fig. 6 Equilibrium swelling ratio of PVA gels
(8wt%) vs. pH.
Cu(CH3COO0): concentration :
00.2, A0.1, [J0.05M,
@0.2 M, pH changed by adding NaOH aq.

<5 H3CHR>

(DA. Higuchi, T. Iijima, D.s.c. investigation
of the states of water in poly(vinyl
alcohol-co-itaconic acid) membranes,
Polymer, 26, 1833-1837 (1985).

Q& BT, hlE 1FE, Ik R, EHY
KL S T L e o= & T A —
TV SR e s, 64(11), 340-343
(2008).

5. FlRFEIamCHE

GeEsEams) Gt 5 1)

OfrE IE, e, SHsRGamic ks
TURET L H L TFF—inb i b
BRORE, AAREIIRALSHKE - &1
FEREIN T2 120 ZESFRAE, AHilE,
Vol.65, 2014, pp.54-57.

QOWEM1, e 1E, BEYsgef U7-#fh &
FRBAAOTE o FF— NI RIEE, T
256, #HiA, Vol.70, No.7, 2014,

pp.-145-151.
DOI:10.2115/fiber.70.145

(®Endang Katmiwati, Tadashi Nakanishi,
Dye sorption and swelling of poly(vinyl
alcohol) hydrogels in Congo red aqueous
solution, Macromolecular Research, i
A, Vol.22, No.7, 2014, pp.731-7317.
DOI:10.1007/s13233-014-2149-z

OWREEA-, M IE, B U7-fifh &
EEBMOTH T A — R, H A
MERLSHE R 58, ARefT, Vol.b4,
Vol.12, 2013, pp.1064-1065.

Off7 1E, WEB, SEYLYeE L ofifn &
EERMAOTH T A — T DI RN,
H AT IR B A - o TR Re N 128
120 Z B SF R E, AP, Vol.64, 2013,
pp.45-48.

(Fa%E) G 8 1)

OtEHE A, fHIE, mbEoRe % PVA
RO & Bk OAREE, Rk 27 4R
WA E R RS, 201546 H 10 H, ¥
U —aR—uiiadE CGROECERL A )IX) .

@Endang Katmiwati, Tadashi Nakanishi,
Swelling of poly(vinyl alcohol) hydrogels
accompanying the dye sorption in
Congo Red aqueous solution,
International Symposium on Fiber
Science and Technology 2014 (ISF2014),
201410 A 1 H, 77 var sy
>GRO ARX) .

@Endang Katmiwati, ff7§ 1E, Sorption
properties of PVA Hydrogels for Congo
Red, Fpk 26 4L A2 FE RS, 2014
6 H12H, #U—A—/Ui GRS
L)X

@Endang Katmiwati, ffifi iE, Dye
Sorption and Swelling of PVA Gels in
Aqueous Congo Red Solution, Y-k 25 4
FERAE P RS, 2013426 A 13 H,
20— —UiedE RO )X) .

6. HFITHEAE

(1) WFoefdss

fiPg  1E (NAKANISHI Tadashi)
BROKZ AR« RKEFEBEN B SRR
FARGERL - Bl
MoeEFKS:90198143

(2) WFgE A
2L

(3) WFgEhy 17
W= i+ (AMEMIYA Toshiko)
Endang Katmiwati
%k 3 (MINEMURA Haruka)
FEH A+ (HIDA Tomoko)
EiE 7% (MOMOSE Atsumi)
DLk, BEOKLFRE - FBB LUK
EA A 5



