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Study on structure, physical and chemical properties of exothermic polyacrylonitrile fiber
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Abstract: In order to investigate the structures, physical and chemical properties of the hygroscopic exothermic
polyacrylonitrile fiber( HEPF) , firstly high-power microscope, Fourier transform infrared spectroscopy and X-ray
diffraction meter were used to compare and analyze the structures of HEPF and ordinary polyacrylonitrile fibers.
Then, the properties such as moisture regain, antistatic and mechanical properties of two kinds of fibers were
analyzed. Finally, the two kinds of fibers were treated in different concentrations of NaOH and acetic acid solution
respectively, and the strength retention rates of the two kinds of fibers were tested. The experimental results show that
the surface of the HEPF is rough and has longitudinal grooves. The carboxyl and amide absorption peaks appear in
the infrared spectrum and the crystallinity is low. The moisture regain of HEPF is 3. 46% , and its antistatic
performance is good. At the same time its breaking strength decreases, and the extensibility increases. With the
increase of NaOH and acetic acid solution concentrations, the strength decline rate of HEPF is much faster than that
of ordinary polyacrylonitrile fibers.
Key words: exothermic polyacrylonitrile fibers; ordinary polyacrylonitrile fibers; structural morphology; physical

properties; properties of chemical resistance
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Fig.1 Cross-section and longitudinal morphologies of HEPF and ordinary polyacrylonitrile fibers
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Fig.2 Fourier transform infrared spectra of HEPF and
ordinary polyacrylonitrile fibers
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Tab. 1
HEPF and ordinary polyacrylonitrile fibers
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Fig.3 X-ray diffraction patterns of HEPF and
ordinary polyacrylonitrile fibers
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