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Analysis of Oxidation and Degradation of Polymers in Early Stage
by Oxyluminescence Method
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The oxyluminescence method was applied to fabric and subjected to a constant heating
rate in air. Compared with conventional thermogravimetry, the luminescence was observed in a
temperature region that is about 1500 lower than conventional standards. This temperature region
corresponds to the early stage of oxidation and degradation of the selected materials. This method
was used on each silk sample according to the apparent activated energy distribution, spectrum
of luminescence and contrast with IR absorption spectrum. After thorough analysis, it was
determined that the oxyluminescence is particularly useful in investigating the oxidation and
degradation processes of polymeric materials, especially when compared with conventional method

such as TGA and FT-IR.
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Fig.1 OL glow curves of various polymeric fabrics:
a) Wool, b) Rayon, c) Vinylon, d) Polynosic,
e) Acetate, f) Poly vinyl chlorid.
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Fig.2 (a) OL glow curves of untreated silk and treated
silk irradiated by xenon lamp in different times:
8 h, 120 h, and 240 h. (b) TGA curves of silk
treated by xenon lamp in different times: 8 h,
24 h, 48 h, 120 h, 240 h.
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Fig.3 Relation between OL peaks and derivative TG peaks
of UV treated silk with various irradiated times.

Intensity / arbit. unit

300

T/O

Fig.4 OL glow of untreated silk obtained by repeating
partial heating and cooling.
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Fig.5 Plots of apparent activation energies against
Ts, calculated from partially heated OL glow
curves of untreated silk and treated silk by xenon
lamp for 48 h.
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Fig.6 FT-IR spectra of carbonyl groups of silk heat
treated at various temperatures as indicated in
the figure.
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Fig.7 The relative intensity of carbonyl band of silk
as a function of heat treatment temperature in
the main chain (1628 cmc1) and in the end of
chain(1696 cm-1).
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Fig.8 Spectroscopic analysis of OL glow curve of
silk in heating process in the air.
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Fig.9 OL glow curves of silk observed through a
spectroscope fixed at 450, 500, 550, and 600
nm when heating in the air.
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