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Study on Moisture Evaporation from Textile
Materials for Sport-Wear by Thermal Analysis

by

Naoto Tsutsumi, Tsuyoshi Kiyotsukuri, Kiyoichi Matsumoto
Faculty of Textile Science, Kyoto Institute of Technology

ABSTRACT

Moisture evaporation behavior from wetted fibers of wool, cotton,
hemp and ramie at 40°C was investigated by thermogravimetry and
differential thermal analysis. = The drying characteristics of these fibers
were determined from these behavior of moisture evaporation.

The thermogravimetric curve in a stream of nitrogen was quite different
from that in air. The difference may be attributed to the fact that the
humidity in a stream of nitrogen is different from that in air Two-step
periods of falling rate were shown in the plot of drying rate against the
logarithmic moisture content in a stream of nitrogen, and the transition
moisture content (W) was observed. Drying behavior of wool was
remarkably different from those of cotton, hemp and ramie. = This may
be related to some specific properties and structure of wool fibers. The
differential thermal analysis curve of cotton differed from those of hemp
and ramie, suggesting the influence of morphological difference between
them.
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Thermogravimetric curves of various wetted fibers at a given temperature of 40°C.
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3 1 Diameter of various fibers

fibers diameter (um)
wool 23
cotton 15
hemp 20
ramie 30
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B2 Logarithmic moisture content dependence
of drying rate at 40°C for wool.
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3 Logarithmic moisture content dependence
of drying rate at 40°C for cotton.
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5 Logarithmic moisture content dependence
of drying rate at 40°C for ramie.
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7 Superposed plots of drying rate against
logarithmic moisture content in air
for cotton, hemp and ramie.
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B8 DTA curves of various wetted fibers at
a given temperature of 40°C; (a) wool,
(b) cotton, (¢) hemp, (d) ramie.
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