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ABSTRACT

A new type of calorimeter was constructed for precisely measuring the
heat of wetting, with which measurements were made for cotton, negular
viscose rayon, high-wet-strength viscose rayon and Tencel® in order
to investigate the relationships between the heat of wetting and fiber
structure, crystal structure, degree of crystallinity and water regain of
the fibers.

It was found that (1) despite its relatively high water regain, the heat
of wetting of cotton is the lowest among the studied fibers and (2) the
heat of wetting of cellulosic fibers is little dependent on fiber structure,
crystal structure and crystallite size, but decreases proportionally with
increasing degree of crystallinity of the fibers. Furthermore,the heat of
wetting has a close relation with the amount of bound water estimated
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by differential scanning calorimetry. These results were discussed from

the viewpoint of designing high— performance cellulosic materials for

sports underwear.
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B 1 Relationship between moisture regain and integral heat of sorption
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(a) Thermostatic Chamber

Temperature-controlled

Circulating Water

(b) Calorimeter

%1 Physical properties and structure of sample fibers
Viscose rayon
Tencel T o 1 Cotton
High-wet-strength| Standard
Denier (d) 1.5 1.5 1.5 1.9
Fiber length (mm)
. 38 8
Tensile strength (g/d) 3 o 28
dry 4.3 4.4 2.2 3.2
wet 4.0 3.1 1.7 3.2
Elongation at break (%) 14.0 11.0 20.0 2.0
Structure of fiber full skin full skin skin / core hollow, porous
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a= =)

B2 Schematic illustration of adiabatic type of calorimeter
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3 Temperature change induced by heat of wetting
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B4 Relationship between Wy, and (4T/W,)~ ' for regular viscose
rayon (Estimation of Hy and C, according to equation 10)

%z 2 Heat of wetting for cellulosic fibers and wool

Crystallinity ¥ | Heat of wetting
Sample %) (cal/g)?

Cotton il 10.6
Tencel ol 17.4
Viscose rayon

High - wet strength 47 19.1

Regular 28 23.8
Wool?® 26.9

a) estimated by Ruland’s method™
b) cal per unit mass of dry material from zero moisture regain at 22°C

¢) from reference 6
d) from reference 3

%3 Water absorbency of cellulosic fibers

Viscose rayon
Tencel [— Cotton
High-wet-strength| Regular
Moisture regain (%) 12.0 13.0 14.0 8.0
Water regain (%)% 59.2 67.7 82.0 46.0
Bound water (g/100g) | 31.4 34.2 37.5 22.0

a) measured at 20°C and 65% RH
b) measured by water-of-imbibition method
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15 Relationship between non-crystallinity and heat of wetting (Hy )
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B 6 Relationship between bound water and heat of wetting (Hy )
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