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A Comparison of the Water Absorbency among
the Clothes Having Quick Rate of Water Uptake

by

Jiro Seta

Faculty of Education, Yamanashi University

ABSTRACT

Water absorbency of various towels were studied by modified
Larose Method, which consists of a wvertical glass cell in order to
observe the position of meniscus by the use of the laser scanning
micrometer. Profile of the water uptake could be roughly expressed
by the equation similar to that of diffusion by cylindrical coordinates.
It is

ou/ot=a (0*u/or’+ 1 /r  du/ér) +p6*u/67z%
where u is absorbed ratio to the equilibrium uptake, t is time, and r
and z are the space c.oordinates measured along parallel and perpen-
dicular directions to the plane of towel, respectively.

The magnitude of coefficients, @ and 8 determined by the simula-
tion, is a measure of water absorbency and we can discuss the
comparative merits of the towels from these terms. The value of 8 is
smaller than that of a for every sample. These coefficients could not
be related with the towel constructions, but 8 was certainly con-
nected with the area of towel in contact with glass filter, estimated
by the image scanner method.
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Bl1 Experimental apparatus
Water level of glass cell (G) was set to
under 5 cm from the glass filter (F) at
first. The position of meniscus was ob-
served by the use of laser scanning micro-
meter (L)

C : personal computer, R : water reser-
voir, S : samle towel, T : flexible tubing,
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Water absorbency of the sample (No.3)
measured by modified Larose ‘method
Water is absorbed through PET disk with
a hole, 2 cm in diameter
E : equilibrium uptake (M,), t;,» : time
required for the water uptake to be

W : weight absorbed to (.5 M,
%=1 Towel constructions
d Pil
Growd weave e Thickness | Weight
No| Sample counts density counts density length under
warp weft |warp weft 17gf/cnt
' (tex) (cm=1) (tex) (em~2) (d/do) (mm) (g/m’)
1 1A:100% |20/2 20/2| 11 17 20/2 35 3.4 2.7 289
2 1 C:100% 30 35 11 14 30 20 4.4 1.5 218
3| » 29 37 12 15 15/2 30 2.9 2.0 197
41 20 28 25 21 28 49 9.2 3.0 421
51| » 30 30 13 18 28 42 5.8 2.6 308
6 | C/R 28 30 13 19 | 17/2 43/2* 42 4,5 3.8* 1.9 294
7 1C:100% 29 28 14 19 29 54 (30) 4.4 1.9 270

C/R : Cotton and Rayon are alternately used as pile yarn and the ground weave are all cotton
() < back pile,

A I Acrylic, C . Cotton, * : Rayon Pile,
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B3 Effect of negative pressure head, H c¢m, on
the driving force ( 2y cos#/R—Hgd) in the
equation (1)

pm BEOHTOTXF s EThiE, Mbo
WAKADEF 3L v/ha RN E. 7, AR
DA, AROKES (ER 4cm) » SBUKERR
ImlPTFThHy, KEODEFEEZH L cm LITFT
H5. Lichio>T, BIKNEHERERICKE
SHETEILRBVWEEIONS,

oI, MEBEOWHAEEAREZLS THIE, HO
ZLREL VNS T L LTRETH S, K2
&, 3EOREH VTR (A) L EEZ (B)
Ik BPOKERFERERBE LIcbDTH B, Tl
BIEE—3F 355 t, B—HKL TN, R
i3, BRI & D, BokERRICB T ARE
BIEICIKGET 2EREBRERENTH Y, HFICKRER
ZREFBHONIZ., LEchi->T, TWEEIRKE

% 2 Comparison of water absorbency

Equilibrium | Rate of uptake
Sample cloth | uptake(m!/g) tz (s)

(A) (B) (A) (B)
Kanakin 157 1T 1.4 0.5

Cotton towel 2.8 2.8 1.1 0.6
Acrylic towel | - 3.2 3.0 1.2 1.9

(A) : Conventional Larcse method
(B) : Glass cell was held vertically
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5|4 Water absorbency of the sample (No.5)
M./M, is the ratio of water uptake to the
equilibrium. A, B and C are experimental
results and a, b and ¢ are numericaly cal-
culated, respectively
A : conventional Larose Method,
B and C : water is absorbed through PET
disk with a hole, 2cm and 1 cm in
diameter, respectively

¥ 3 Water absorbency of various towels by modified Larose

method

Apparent | Equil. Rate of uptake Contact

Nao. density |uptake| ¢, . a i area
(g/a’) | (ml/g@) | (o) (ct/s) (dots/cnf)

1 0.107 3.0 56 (0.3 |0.007 86

2 0.145 2.8 5.3 0.1 |0.0074 119

3 0.099 2.5 5.4 0.1 {0.011 197

4 0.140 2.6 7.6 |0.06]0.017 317

5 0.120 2.4 6.9 |0.05]0.013 259

6 0.155 2.0 7.9 |0.060.0057 30

7 0.141 2.4 6.0 |0.07{0.0072 ==

DWater is absorbed through PET disk with a hole, 2 cm in

diameter
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