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An Estimation of Water Absorbency of Cloth by Larose Method
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Using the previously reported laser scanning micrometer for Larose Method, water absorbency
of cotton towel, Kanakin and acrylic towel were studied with various contact areas by inserting
PET disk with a hole. Results could be roughly expressed by

Ou/0t=a(0%u/0r2+1/r-8u/dr) + Bo%ul0z2
where u is absorbed ratio to the equilibrium uptake, ¢ is time, and r and z are the space coordinates
measured along parallel and perpendicular directions to the plane of cloth, respectively. Con-
centration of water was numerically calculated by means of its finite-difference representations.
This equation is the same as that of diffusion by cylindrical coordinates. Coefficients of @ and
B, were approximately determined in order to resemble the calculated curves of the experimental
results. The magnitude of these coefficients is a measure of water absorbency. The rate of
uptaking along the parallel direction in the plane of cloth was much faster than that along the

perpendicular direction. The ratio of 8 to a(8/a) ranged from 0.1 to 0.01, depending on the

sensitive characteristic of cloth.
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Fig. 1. Schematic of water absorption
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Fig. 2. Water absorbency of cotton towel

M,/M, is the ratio of water uptake to the equilibrium.
A, B and C are experimental results and a, b and ¢ are
numericaly calculated from diffusion equation, respec-
tively. A: conventional Larose Method, B and C: water
is absorbed through PET disk with a hole, 2 cm and
1 cm in diameter, respectively.
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Fig. 3. Water absorbency of Kanakin

Symbols are the same as shown in Fig. 2.
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Fig. 4. Water absorbency of acrylic towel

Symbols are the same as shown in Fig. 2.
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Table 1. Estimation of water absorbency
Equilibrium Rate of uptake, #;,5(s) «
Sample cloth uptake 2
(ml/g) @  ®  (© (em?hs)
Cotton towel 2.8 1.1 8.9 38 0.05 0. 004
Kanakin 1.7 1.4 15 60 0.02 0. 0002
Acrylic towel 3.2 1.2 6.0 20 0.3 0.01

(A): conventional Larose Method, (B) and (C): water is absorbed through PET disk with a hole,
2 cm and 1 cm in diameter, respectively. a and f: coefficients of water uptake along the parallel
and perpendicular directions to a plane of cloth, respectively.
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Fig. 5. An example of the plot of water uptake vs.

(time)Y/2 on cotton towel

Symbols are the same as shown in Fig. 2.
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Fig. 6. Calculated distribution curve of water uptake
at ¢y, in cotton towel

A and B are the same as shown in Fig. 2. Numerical
value denotes the ratio of uptake to the equilibrium.
Other symbols are referred to the text.
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