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Extended Abstract

Carbon fibers are being increasingly used in many industries such as leisure, aviation, aerospace, military, and energy
due to their outstanding characteristics [1]. Using polyacrylonitrile as a precursor, PAN-based carbon fibers undergo
electrospinning, stabilization, and carbonization to become lightweight, high-strength carbon fibers [2, 3]. At high
temperatures, carbon fibers experience a deterioration of physical properties, which results in various issues [4]. Recently,
extensive research has been performed to overcome such issues, and a fundamental step is to understand and analyze the
oxidation reactions of carbon fibers [5,6]. This study conducted gas-phase oxidation of PAN-based carbon fibers at 700°C
in air to examine changes in crystallinity in relation to oxidation reactions. The raw materials used were Toray’s T300 and
T700. After removing sizing materials at 400°C in a tube furnace, gas-phase oxidation (Air, 0.5L/min) was carried out at
700°C over varying times. An X-ray diffractometer was used to examine the crystallinity of gas-phase oxidized carbon
fibers. Based on the XRD spectrum, the peaks were separated to calculate the (002) interplanar distance, La, and Lc. The
Lc and (002) interplanar distance increased with burn-off amount, and this is attributed to the small crystallites being
oxidized before others. The rate of increase of Lc was higher for T300 than T700, and T3 had a smaller Lc at the start of
oxidation. The smaller Lc allowed oxidation to take place more rapidly, thereby contributing to the faster rate of increase
of Lc.
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