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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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2.4.4 Scanning Electron Microscopy(SEM)
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Scheme 1. Tonic mechanism of the cyclization reaction.
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Table 1. Differential scanning calorimetry
analysis of PAN precursors

Composition | Onset | Peak | Heat of
Sample | AN:MA:IA | Temp. | Temp. | exotherm

(W%) (O (0 (calg)

A 97 :3:0 | 2853 | 3013 736.0
B 9 :4:0 | 2736 | 2983 752.3
C 9 :3:1 | 2723 | 2915 711.0
D 95 :3:2 | 2668 | 288.7 683.8
E 94 :3:3 | 2550 | 2858 509.3
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Table 2. Properties change of PAN fibers
during stabilization process

Peak | Heat of |DSC | Tensile Flongation
Sample |Temp. |exotherm | AI |strength (%)
() | (calg) | (%) | (g/d)
Precursor |288.7 | 683.8 - 10.32 11.6
A 2878 | 622.5 |99 | 8.12 19.6
B 2822 | 460.0 [327 | 550 25.7
C 3115 | 2946 |569 | 3.47 21.3
D 320.7 | 166.0 |757 | 2.79 19.2

3% Stabilization  process :1zone(210 TA)-2zone
(240°C ,B)-3z0ne(265 C ,C)-4z0ne(290 C,D)
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