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Abstract
Kinematics study of liquid diffusion was carried out for disposable diapers

using colored salt water. A three-layers model was proposed for disposable
diapers, which consists of diffusion, absorption and waterproof layers. It was
clarified that liquid diffusion was proceeded horizontally in the diffusion layer at
first, and then vertically into the absorbed layer. The equation of diffusion rate
of liquid in the horizontal direction was derived on the basis of the disk model of
capillary tubes, which were arranged in radial direction. Diffusion rate of liquid
in the vertical direction could be calculated from the velocity curves of diffused
liquid. The significance of four characteristic parameters, diffusion rate of liquid
in the horizontal direction F,, diffusion rate of liquid in the vertical direction Fy,
the maximum atea ratio S, and the remaining area ratio S,, proposed in our

earlier papers were proved to be valuable.
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Table1  Outline of representative disposable diapers
Sample A B C D E
Nonwoven Nonwoven Nonwoven Nonwoven Nonwoven
Top sheet (Cotton-Air-Through) | (Air-Through) (Point-Bond) (Cotton-Air-Through) | (Spun Bond)
PE/PP : C=97 :3 PE/PET PP:PEPP:C=72:25:3; PE/PP:C=97:3 PP
Second sheet Nonwoven Nonwoven Nonwoven Nonwoven -
(Air-Through) (Air-Through) (Air-Through) (Air-Through) —
Polymer Fit-Cut Fit-Cut Fit-Cut Fit-Cut Straights
(10.8g) (12.4g) (9.5g) (11.0g) (8.4g)
Water proof sheet PE film PE film PE film PE film PE film
Weight of sample (10.6g) (11.0g) (10.4g) (10.7g) (9.7g)
Thickness of sample (4.4mm) (4.7mm) (4.1mm) (4.5mm) (3.9mm)
LH0TH5. ZOMBIRABDDICBT HHEDILB DRI E
2. RE HEERICET.
Hh#R 3. WRULAK (Absorbed water) HEAR : H > T ADFKEK
21 EH RROBIEA 255 & DM E W ED 252 2 LE Ll LT

HBICAWEY ST, £ 1LIRRTEIZ, RSN TNSE

72 5 SO BT DO LRERD 12X 12 cn2 DT TH 5.

Aag1o Qidtoan s T— 7 TRENRN WL S ICEET 3.

2.2 RMFik

FHREEE EERAHEISIRO L DI b= 7 R Bk
WP 254 (LDES) ZHWS [3] .

ERFICBITBEBRAKBIATREERET 52012, BE
0.9% DK EHNWS. —F, EHEZEBIARLE TS50,
HERKEERTS. MEIIK 6N s ThHd. HKFEIIAM
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T5.
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fRERET 0. 0311 m2/BEETH 5.
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Hh#R 1. FM7&REK (Remained water) #i#R : B EDIzHik
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Hh#R 2. JEBUK (Diffused water) BHER : B DNEKT B &,
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T2

Btz TE5METH 5. Zofhiidy s D odicgk
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Fig.1 Feature curves of sample A with salt water
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Fig.2 Feature curves in the early stage of sample A
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layer) , £72137 7 4 P a U@+ 5 2 AR — M (Transport
layen) W& TFTENTNWS [T] . ZhEOFHA LdEkE s>
EHEE <k, LBBIESEOTIRENDDBOEES. F—
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Table 2 Keeping time of peak value (unit: s)

Sample
IJAmount of pourin;

20ml X 3times 21 33 25 24 23
30ml X 3times 24 32 17 27 21
40ml X 3times 35 34 29 23 29
50ml X 3times 42 40 31 36 23

60miX3times | 43 | 46 | 20 | 32 | 43 U TR L B DD OB T AR TR TE S, M3 0L
7OmiX3tmes | 38 | 55 | 26 | 44 | 34 2, WBOOORIUKDLEMZ, Fl—OF A TR
80miX3times | 36 | 60 | 31 | 80 | 49 T SRBIL BRI 575 B P EARE T 5.
90ml X 3times 32 45 32 32 33

The mean 34 43 26 31 30

UbzFEEDBE, BROKEARNOILBITEICHEEICS
WTirbh, EEABANOLEIZECRNBIZBNWTITONSD
TH5.

3.2 kM OBHEETN

AR L=k 51, POtk z2E<SE, WK TIHEREIC
AD, FRKEHENLBEINS. i (R )it 0T,
UK OB LR THEHPICL D O ENFEHE

Fig.3 Model of horizontal diffusion

fe. BBMK, TOLROEGOBE T UL m/OWKE  Lycas & Washbum OB —BMIETIICED, 7O R
HRANLEET2EDAE—RTHS. MLITRTLIIC, ZOX DR S B OB A K TEb T = LTS [9] |
¥— RIZZEBICONTED S RNERTH 5. T Z2KFL . Rycosh

ﬁﬁgtiib, VWTiﬁ?T5 l =Tt (2)

Table3  Diffusion rate in horizontal direction (unit:mm?s)

Sample ZOR%E LNREMHTS. 2T, 113t KEBOBBEE
Amount of pouriie A B C D E B, Rcbi%f‘é.‘%f'%, 0 V3K & BENEED RN ORTHERARSA, +
20ml X 3times | 1116 | 923 | 833 | 1232 | 1032 &M%ﬂ%néﬁﬁmﬁgkimﬁﬁféa (e DR
e ST, KRR DILD.
30ml X 3times | 1091 | 1011 | 821 | 1241 | 996
- 2 TR.ycosO
40ml X 3times | 1098 | 1013 | 943 | 1253 | 964 S =nl = 3)
50ml X 3times | 1028 | 1068 | 968 | 1170 | 1002
60ml X 3times | 1018 | 1037 | 946 | 1101 | 1039 (3) RA 5, BBEM S 1IHH ¢ O—KBIKIT/2 5 T EAthh
T0ml X3times | 954 | 1040 | 851 | 1143 | 956 5. CRIREBROERE-HTS (02 . K, EXEMHT
80ml X 3times | 951 | 980 | 878 | 981 | 1043 BE, KPHLHGEE V, AR 5N 5.
90ml X 3times | 976 | 1020 | 860 | 985 | 952
Themean | 1029 | 1011 | 886 | 1176 | 998 =5 I Reycos® @

dt 2 u

T4
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METHD. T2, ZORIIPNT, SFEDOZRER ¢ 2B
EELZWEREREL CEHENZH0TH S [12] . HED
BBODODOPETIE, ZFERDOERR ¢ & HRENK S, 1 3HEDOR
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Fig.4 Variation of diffused water area with time
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Fig.5 Rate of diffused water area in the vertical direction
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3. 4 Wit D FRk
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