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Table 1  Elemental composition on the surfaces of samples
w/ %
PAAGAE
C,. 0, N, Siy,
A4k PR 86. 05 9.54 1.33 3.07
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Effect of thermal oxidation on the structure and properties
of PAN-based carbon fibers

LIU ZhongLing JIN YuWei SU Hua XU LiangHua TONG YuanJian

(Key Laboratory of Carbon Fiber and Functional Polymer, Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A PAN-based carbon fiber was thermally oxidized in air at temperatures from 400 to 700 °C. The chemi-
cal composition at the surface, the surface morphology, and the tensile properties of the resulting carbon fibers were
investigated by scanning electron microscopy (SEM) , X-ray photoelectron spectroscopy ( XPS) , density measure-
ments and fiber strength tests. The results showed that the oxygen content on the surface of the carbon fiber in-
creased with increasing temperature of the treatment up to 600 °C , with the oxygen content increasing by 7. 11% at
600 C. The major functional groups on the surface of the thermally oxidized carbon fibers were hydroxyl, ether and
carbonyl groups, and the density and line density of the carbon fiber showed a negligible change with increasing
treatment temperature. On further heating to 700 °C , the oxygen content decreased due to pyrolysis of carbonyl
groups, whilst the density of the carbon fiber increased and the line density decreased significantly. The tensile
strength of the fibers decreased with increasing thermal oxidation temperature, and the decrease became more
marked above 600 °C. The tensile modulus showed a negligible change with thermal oxidation temperature.

Key words: PAN-based carbon fiber; thermal oxidation; X-ray photoelectron spectroscopy; scanning electron mi-

croscopy
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