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The Oxidation Behavior of Pitch-based Carbon Fibers in CO. Gas and Air
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Two-types of carbon fiber, anisotropic- and isotropic- pitch based, were expose to isothermal oxidation in air

and CO. gas and the weight change rates was measured by TGA apparatus. The oxidation rate was faster in air than
in CO. gas, and the oxidation rate of isotropic T-101S fiber was over 23.9 times faster than that of anisotropic HM-60

fiber at 600°C in air. The activation energy was 36~ 56 Kcal/mole at lower temperature range and 6~ 13 Kcal/mole at

higher temperature range. It was higher that the transition temperature of reaction zone(zone 1

. 3) of HM-60 fiber

than that of T-101S fiber, and it was higher in CO. gas than in air. From SEM observanon, it was found that the

oxidation of carbon fibers was progressed through the imperfection.
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Fig. 1. SEM photographs of HM-60(a) and T-101S(h, ¢) pirch-
based carbon fibers.
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Fig. 2. TGA plots for oxidation of HM-60 fiber in air.
(a) 400C, (b) 500°C, (c) 600C, (d) 700°C, {e) 800°C, (f) S00°C,
(g) 1000°C
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FFig. 3. TGA plots for oxidation of T-101S fiber in air.
(a) HO0'C, (b) 600°C, (¢) 7007C, (d) 800
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Fig. 4. TGA plots for oxidation of HM-60 fiber and T-101S
fiber in CO. gas(0.4 I/min).
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Fig. 5. TGA plots for oxidation of HM-60 fiber with respect to
various CO: gas flow rates at 1000°C.
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Table 1. Comparision between oxidation rates of carbon fibers at various temperature to 20% burn-off(B.0.) in

air using TGA.
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* Normalized to the rate of H\/I 60 at 600°C.

Table 2. Comparision between oxidation rates of carbon fibers at various temperature to 20% burn-off in CO,

gas using TGA.
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Fig. 6. Arrhenius plots for oxidation of HM-60 and T-101S in
air, CO..
(a) T-101S in air, (b) HM-60 in air, (c) HM-60 in CO. gas
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fiber in air.

Fig. 7. SEM photographs of oxidized HM-60
(a) 400°C to 0% B.O.

(h) 500C to6.2% B.O.

(¢) 600°C 1055.3% B.O.
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Fig. 8. SEM photographs of oxidized HM-6U fiber in CO. gas.
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