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Structural Changes during Oxidation Process of
Anisotopic Mesophase Carbon Fibers(II)-Surface
Texture Observation by Scanning Electron Microscopy
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Abstract Anisotropic mesophase carbon fiber(AMCFs) was exposed to isothermal oxidation in air and CO,
atmosphere, and burn-off rates have measured by TGA. The microstructure changes of oxidized carbon fibers
were observed by SEM. It was observed that oxidation rate in the air is over 100 times faster than that in
CO; atmosphere. The activation energy obtained in air was about 43.4 Kcal/mole in the temperature range of
600~800°C, and in CO,; was about 55.2 Kcal/mole in the temperature range of 950~1200°C. Therefore, the
oxidation reaction in both atmospheres was under chemical reaction regime in the above temperature ranges.
It was shown that the oxidation of the AMCFs is initiated at the end of fibers at high temperature(1100°C)
with developing the large pores, and the small pores are developed on the fiber surface at low
temperature(900°C). In conclusion, the oxidation of the AMCFs is progressed through the imperfection.
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Table 1. Reaction rates of oxidized carbon fibers at 20% burn-
off using TGA.

Reaction Temperature Reaction rate ~ Normalized
gas °C) (mg/g min) rates
950 0.0006 1.0
1000 0.0011 1.8
CO, 1050 0.0022 37
1100 0.0052 8.7
1200 0.0276 46.0
600 0.0063 1.0
700 0.0800 12.6
750 0.2500 394
Air 800 0.6660 104.9
900 1.3330 209.9
1000 1.7910 282.1
1050 2.1429 3375
2
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Fig. 1. Arrehenius plots for oxidation of HM-60 carbon fibers.
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Fig. 2. SEM photographs of oxidized fibers in air at 700°C. Burn-off degree of (a) 0%, (b) 3%, (¢) 16%, (d) 32%, (e) 57%,

and (f) 71%.
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Fig. 3. SEM photographs of oxidized fibers in air. Burn-off
degree of (a) 0% at 400°C, (b) 55% at 600°C, and (c) 79%
at 900°C.
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Fig. 5. SEM photographs of oxidized fibers in CO; gas at 900°C. Burn-off degree of (a) 19%, (b) 28%, (¢) 51%, and {d) 73%.
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Fig. 6. The cracks were developed on the fiber surfaces as a function of oxidation temperature in CO, gas. Bum-off degree of
(a) 62% at 800°C, (b) 61% at 900°C, (c) 62% at 1,000°C, and (d) 64% at 1,100°C.
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sectional area of oxidized carbon fibers as a function of burn-
offs.
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Fig. 10. The change of pore development on the fiber surfaces
as a function of oxidation temperature in CO; gas. Burn-off
degree of (a) 33% at 800°C, (b) 34% at 900°C, and (c) 32%
at 1,000°C.
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