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ABSTRACT

Hydrolysis rate and activation energy of Antheraea pernyi silk fiber treated with HC] were
examined. Thermal decomposition temperature and surface morphology were also investigated
by using differential scanning calorimeter and scanning electron microscope, As the
concentration of hydrochloric acid and the treatment temperature increased, the hydrolysis
occurred more rapidly. The activation energy of Antheraea pernyi, 74.0 kJ/mol, was higher
than that of Bombyx mori, 58.1 kJ/mol. As the concentration of hydrochloric acid increases, the
activation energy of Antheraea pernyi decreased from 74.0 kJ/mol to 62.0 kJ/mol. The shape of
acid-resistance fraction of Antheraea pernyi became more distroyed and was transformed from
fiber to powdered form with an increase of hydrolysis rate. The thermal decomposition
temperature of Antheraea pernyi was 360.8°C until the hydrolysis rate was 81.8 wt%, but it
decreased to 347.0°C when the hydrolysis rate was 93.8 wt%.
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Fig. 1. Hydrolysis curve of Antheraea pernyi sitk fiber
treated with 1N HCI at varlous temperature.
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Fig. 2. Hydrolysls curve of Antheraea pernyl silk fiber
treated with 3N HCI at various femperature.
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Fig. 3. Hydrolysis curve of Antheraea pernyl silk fiber
freated with 6N HCI at various temperature.
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Fig. 4. Hydrolysis curve of Bombyx mori silk fiber treat-
ed with 1N HC! at various temperature.
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Table 1. Hydrolysis rate of sik fiber freated with HCI

Types of Concentration Temperature Hyi;(t)éySis
silk of HCI ¢0) e
50 0.007
1M 90 0.168
120 0.989
50 0.014
A. pernyi 3 M 90 0.296
120 1.091
50 0.034
6 M 70 0.141
90 0.428
50 0.008
B. mori 1M 70 0.043
90 0.093
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Fig. 5. Arrhenius plot of Antheraea pernyl and Bombyx
mori silk fiber freated with hydrochioric acid. (a) Bom-
byx mori 1 N, (b) Anthercea pernyi 1 N, (¢) An-
theraea pernyl 3 N and (d) Antheraea pernyi 6 N.

Table 2. Arrhenius parameters of hyadrolysis reaction

Antheraea pernyi
1M 3IM 6 M
Ea (kIM) 740 66.3 62.0 58.1
A (M hr) 7.1x10° 7.0x10° 3.7x10° 5.1x10

Bombyx
mori (1 M)

Parameter
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Fig. 6. SEM photograps of acid-resistance Fraction of
Antheraeq pernyi. (q) degree of hydrolsis 17.7 wi%, (b)
49.5 wi% and (c) 62.5 wt%
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Fig. 7. DSC thermograms of acid-resistance fractions
of Anthergeq pernyi sitk fibroin freated with HCI. (Q)
degree of hydrolysis 48.6 wt%, (b) 65.7 wi%, (c) 81.8
wi% and (d) 93.8 wi%.
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