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Evaluation of the Radial Heterogeneity of Oxidative Polyacrylonitrile Fibers
by Optical Microscope
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Abstract In order to determine the development of the radial heterogeneity of oxidative polyacrylonitrile fibers,
it is urgent to develop a detection method for the evaluation of homogeneous oxidation of polyacrylonitrile fiber. In this
paper, fiber samples are prepared by resin embedding and polishing technique for optical analysis. The evolution
process of the radial heterogeneity of two kinds of oxidative polyacrylonitrile fibers were compared and analyzed by
optical microscope. The evolution model was proposed for the radial heterogeneity of oxidative polyacrylonitrile fibers.
The results proved that typical radial heterogeneity is present in TG300 oxidative polyacrylonitrile fibers. However, no
obvious radial heterogeneity is found in TG800 oxidative polyacrylonitrile fibers. When the oxidation reaction
proceed, the diameter and carbon content of fiber decrease and the oxygen content increase gradually. Therefore, the
optical microscope can be applied in the evaluation of homogeneous oxidation of polyacrylonitrile fiber. A new
detection method is provided for the manufacture of homogeneous oxidative polyacrylonitrile fibers.
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Fig. 1  Cross section optical micrograph of TG300 oxidative
polyacrylonitrile fibers
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Fig. 2 Cross section SEM morphology of TG300 oxidative

polyacrylonitrile fibers after dissolution treatment in acid
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Fig. 3 Cross section optical micrographs of TG300 oxidative polyacrylonitrile fibers
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Tab.1 Diameters of oxidative polyacrylonitrile fibers at

different oxidation stages d/pm
YRR L TG800 TG300
IR 9.58 11.48
1/4 4k 9.45 11.28
124k 9.19 11.01
3/4 4tk 9.05 10.93
2k 8.81 10.62
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Fig4 Cross section optical micrographs of TG800 oxidative Polyacrylonitrile fibers
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Fig. 5 Cross section SEM morphes of TG800 oxidative polyacrylonitrile fibers after dissolution treatment in acid
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Tab.2 Carbon and oxygen content of TG300 oxidative
Polyacrylonitrile fibers at different oxidation stages
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Fig. 6 Evolution model for the radial heterogeneity of oxidative

polyacrylonitrile fibers
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