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SUMMARY

Polyacrylonitrile fibers (PAN-fibers), are oxidatively treated at temperatures up to 300 (C in air atmosphere. Then, either the oxidized fibers or the pristine fibers are pyrolyzed at different temperatures up to 700 (C in nitrogen stream producing pyropolymers. An appropriate device was designed and constructed for the oxidation of PAN fibers which is performed at different    temperature, duration and applied load along the fibers. The pyropolymers are produced at   different temperatures above 300 (C using different heating rates. During oxidative treatment various reactions take place, the most important being dehydrogenation, which creates unsaturated double bonds in the polymer backbone, and cyclization due to the polymerization of nitrile groups (C≡N). The oxidized fibers, mainly those treated above 200 (C, contain various types of double bonds C=O, C=C and C=N, in the form of hydronaphthiridine or acridone rings, and the structure of those fibers is described as ladder polymer. During pyrolysis, oxygen and  heterocyclic nitrogen are split off as volatile by-products and at higher temperatures planar polyaromatics are created. The structure of pyropolymers formed at lower temperatures is studied by Fourier Transform Infrared Spectroscopy (FTIR) and those at higher temperatures by X-Ray Diffraction Analysis (XRD). According to FTIR spectra, the main absorption bands of oxidized fibers correspond to methylene group (at 2940 cm-1), nitrile group (at 2240 cm-1) and conjugated double bonds (1600 cm-1). The chemical changes during the thermal treatment can be quantitatively estimated from the relative intensities of these peaks. The electrical conductivity of pyropolymers is determined at constant and alternating current. Pyropolymers formed at higher temperatures are semiconductors. The oxidation and pyrolysis conditions are correlated to the structure and the electrical properties of pyropolymers. 

