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ABSTRACT

This study was carried out in order to find out the relationship between physical and
chemical properties of silk fiber treated by concentrated calcium nitrate solution. The tensile,
thermal and dynamic mechanical properties are also examined on Ca(NO;), treated silk fibers.
The tensile properties of silk fibers treated by calcium nitrate changed with a concentration.
The thermal behavior were also affected by the concentration of calcium nitrate. The
degradation temperature(endotherms) and glass transition temperature shifted to lower
temperature as the treated concentration increased. It is thought that the physical properties
are strongly related to the structure and morphology of Ca(NQ,), treated silk fibers. As a
result, these give property changes with a concentration dependence.

Key words : Calcium nitrate, Silk fiber, Tensile property, Thermal and Dynamic mechanical
property, Degradation temp., Glass transition temp.
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Table 1. Tensile properties of Ca(NO,), treated silk fibers

Concent-

ration of V\{eight Tenacity Elong- Young's Elastic

Ca(NO,), 0S8 (/d) ation modulus recovery
AR @) (kg/mm) (%)

Control 3.53 19.0 14979 710
435 1.3 3.49 180 14632 71.7
44.5 2.0 3.41 185 14512 714
453 27 3.02 19.0 12693 714
46.4 3.2 2.49 265 9017 71.6
47.6 4.4 2.18 33.0 4380 75.0
489 6.7 1.83 38.0 3556 82.6
50.2 12.1 0.72 - 259.7 87.3
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Fig. 1. DSC thermograms of contracted silk fibers freat-
ed with various Ca(NO,), concentrations. A: Conftrol, B:
43.5% Concentration, C:45.3% Concentration, D:47.6
% Concentration, E:50.2% Concentration

Table 2. DSC Endotherms of Ca(NQ), treated sik fibers

Concenration Contraction
percentage(%) percentage (%)

Endothermic peak("C)

Control 0 - 323
435 1.7 - 322
44.5 5.0 322
453 10.0 298 323
46.4 25.8 298 322
47.6 46.3 298 320
48.9 62.8 294 320
50.2 71.7 293 321
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Fig. 2. TGA curves of various Ca(NO,), freated silk fib-

ers. A.:Confrol, B:43.6% Concentration, C:45.3% Con-

cenfration D :47.6% Concentration, £:50.2% Concent-
ration
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Table 3. Initial decomposition temperature of Ca(NO,),
freated siik fibers

[nitial

ion iti
Contract decomposition

Concentration of

Ca(NO,),(%) percentage (%) temperature("C)
Control 0 298
435 1.7 298
44.5 5.0 298
453 10.0 298
46.4 25.8 294
47.6 46.3 291
48.9 62.8 277
50.2 71.7 277
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Fig. 3. Relationships between moisture regain and con-
fraction for Ca(NQ,), freated silk fibers. e :Moisture re-
gain, m :Contraction percentage
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Fig. 4. Dynamic storage modulus(E') of silk fibers freat-
ed with various Ca(NO,), concentrations. A: Confrol, B:
45.3% Concentration, C:47.6% Concenfration, D:50.2
% Concentration
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Fig. 5. Dynamic loss modulus(E”) & tand of silk fibers
freafed with various Ca(NO,), concentrations. A :Con-
trol, B:45.3% Concentration, C.:47.6% Concentration,
D . 50.2% Concentration

Table 4. Glass fransition temperature of CaiNO,), treated
sik fibers

Concentration of E' tan &
Ca(NO,), (%) onset temp.("C) max. temp.("C)

Control. 212 239

453 208 234

47.6 200 224

50.2 198 222
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