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Abstract—Isotropic pitch fiber was oxidized with nitric acid vapor and hot air respectively. Carbonization
characteristics and mechanical properties of these fibers were investigated by changing the heating rate
of carbonization to get the optimum oxidation and carbonization conditions of pitch fibers. Two types of
oxidized fibers show quite different weight loss curves during carbonization because of different functional
groups. Nitric acid vapor could reduce and shorten the oxidation temperature and time of pitch fibers com-
paring to hot air without lessening the mechanical properties of carbon fibers.
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Fig. 1. TGA and DTG curves for raw (a), NII-13 (b) and
A280-60 (c) pitch fibers during carbonization un-
der N, at 10C/min.
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Fig. 2. TGA and DTG curves for NII-13 fiber during car-
bonization with heating rates of (—); 100C/min,
(—+—); 75C/min, (--+-); 10C/min.
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Fig. 3. TGA and DTG curves for A280-60 fiber during

carbonization with heating rates of (—); 100C

/min, (—-—); 75C/min, (----); 10C/min.
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Fig. 4. Changes of elements in NII-13 pitch fiber with car-
bonization temperature.
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Fig. 5. Changes of elements in A280-60 pitch fiber with

temperature.
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Fig. 6. FT-IR spectra of NII-13 fiber after carbonization
at various temperature.
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Fig. 7. FT-IR spectra of A280-60 fiber after carbonization
at various temperature.
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Fig. 8. Tensile strength for carbonized fiber after oxida-
tion with nitric acid vapor.
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Fig. 10. Tensile strength and modulus of carbonized fibers
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