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Abstract—In this study, a continuous stabilization process is used to make high-performance carbon fiber
from polyacrylonitrile(PAN)-based fibers. The effect of oxygen content of PAN-based fibers on the stabilization
process and the properties of the resultant carbon fibers is investigated. In order to research the progress of
stabilization reaction, FT-IR, elemental analysis, density, DSC, etc are used.

Stabilization is carried out in air atmosphere from the 200 to 300°C temperature range.

An increase of PAN-based fibers diameter reduces the oxygen content during the continuous stabilization
process. A higher oxygen content increase the density, tensile strength and modulus in the resultant carbon

fibers.

The most appropriate oxygen content in the stabilized fiber should be about 12%. Fibers having more than
12% oxygen content yield carbon fibers with inferior properties. Those carbon fibers also have sufficient
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Scheme 1. Ionic mechanism of the cyclization reaction.
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Table 2. Properties change of PAN fibers
during stabilization process

Peak | Heat of |DSC| Tensile

Sample |Temp. exotherm| Al |strength Elor(l;a)tlon
o, 0
(C) | (calfg) | (%) | (s/d)
Precursor| 288.7 | 683.8 - | 1032 11.6

A 287.81 6225 |99 | 8.12 19.6

B 2822 | 460.0 132.7| 5.50 25.7
C 311.5| 294.6 |56.9| 347 21.3
D 320.7| 1660 |75.7| 2.79 19.2

¥ Stabilization  process : 1zone(210°C,A)-2zone
(2407 ,B)-320ne(265 C,C)-4zone(290C ,D)
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Fig. 7. DSC curves of Stabilized PAN fibers.
(at stabilization temp. : 210(A)-240(B)-265(C)-
290(D)C).
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