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Fig. 1 Relationship between the densities of PAN-based
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carbon fibers and stabilized fibers
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Fig.2 Raman spectra of PAN-based carbon fibers
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Fig.3 Full width at half-maximum intensity of D-line bands

as a function of stabilization fiber bulk density
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Table 1 ~ Relationship between the PAN-based stabilized fiber
bulk density and the oxygen content
Py op/grem ™ AL A A /%
1.371 7.78
1.372 7.86
1.377 8. 13
1.379 8.27
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Fig.4 "“C-NMR spectra of stabilized PAN fibers
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Table 2 Relative peak intensities in solid-state > C-NMR spec-

tra of stabilized PAN fiber samples with different oxy-

gen contents

TEAHE TR/ %  [(c+e)*/I(a+h) I(g)/I(a+b)
7.78 0.521 0. 0062
7.86 0. 547 0.0113
8.13 0.553 0.0117
8.27 0. 569 0.0133
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Fig.5 TG patterns of different PAN-based stabilization fibers
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Fig.6  Effect of the oxygen content on the weight loss
ratio of stabilized fibers at different temperatures
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Fig.7 Relationship between the PAN-based carbonized
fiber body density and the oxygen content of the
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Fig.8 XRD patterns of PAN-based carbon fibers with the

stabilized fibers having different oxygen contents
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Table 3 Relationship between the PAN-based carbon
fiber crystallite size and the oxygen contents in

stabilized fibers

DR g L./nm L,/nm dopp/nm
AR %
7.78 1.447 4.536 0.358
7.86 1. 495 4.951 0. 352
8.13 1.497 5.784 0.351
8.27 1.550 5.857 0. 350
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The relationship between the structures of polyacrylonitrile
carbon fibers and the stabilized fiber precursors

ZHAO Zhen ZHANG Kun SHI XiaoJian XU LiangHua

(National Research Center of Carbon Fiber Technology, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: In the carbonization of polyacrylonitrile (PAN) fibers, the stabilized structure evolves into the compact
structure of PAN-based carbonized fibers by pyrolysis and rearrangement. The compact structure of the carbon fiber
is one of the factors affecting its performance. TG analysis, Raman spectroscopy, NMR spectroscopy, elemental a-
nalysis and other methods have been used to explore the evolution of the stabilized structure during the carbonization
process. The results show that the bulk density of the carbon fiber decreases with increasing bulk density of the sta-
bilized fiber. Further studies reveal that the structure of the oxygen-containing material has an effect on the compact
structure of the carbon fiber. The removal of oxygen has an effect on the degree of entanglement in the non-crystal-
line structure and thus affects the bulk density of the carbon fiber. The bulk density of the carbon fiber decreases
with increasing oxygen content of the stabilization fiber. Preliminary details of the relationship between the compact
structure of the stabilized structure and that of the carbon fiber have thus been established.

Key words: density structure; bulk density; stabilized structure; stabilization
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