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Fig. 1 Schematic diagram of photo-induced acrylonitrile polymerization.
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Fig. 4 The effect of temperature on the monomer conversion.
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Fig. 6 The effect of the monomer concentration on the conversion.
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Preparation and characterization of polyacrylonitrile for carbon fiber
manufacture by photo-induced polymerization

LI Li-shan'**,  LIU Pei-pei'?, SU Ya-nan'*®, ZHANG Xing-hua'** ~ ZHANG Shou-chun'*’

(1. Key Laboratory of Carbon Materials, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China;
2. National Engineering Laboratory for Carbon Fiber Technology, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China;
3. Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract:  The control of the molecular weight of polyacrylonitrile and its distribution is important for carbon fiber preparation.
Polyacrylonitrile was synthesized by photo-induced solution polymerization using acrylonitrile as the monomer and dimethyl
sulfoxide as a solvent. The molecular weight and molecular weight distribution of the polyacrylonitrile were respectively determined
by a viscosity method with an Ubbelohde viscometer and gel permeation chromatography. The functional groups on and the chain
structure of polyacrylonitrile were analyzed by infrared spectroscopy and nuclear magnetic resonance spectroscopy. Results showed
that with an increase of polymerization temperature or monomer concentration, the conversion of the monomer and the molecular
weight increased. Compared with the traditional initiator-induced radical polymerization of acrylonitrile, photo-induced
polymerization significantly narrows the molecular weight distribution. Polyacrylonitrile with both a high molecular weight and a
relatively narrow molecular weight distribution was manufactured by photo-induced solution polymerization.

Key words: Acrylonitrile; Photo-induced polymerization; Molecular weight; Molecular weight distribution
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