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Table 1  Polarity parameters of different solvents
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Table 2 The intrinsic viscosity of different solutions

RN WS4 PR /dL-g !
PAN/ - H 3 2 T e 1 2.23
PAN/ — HI ZE AR 1.07 2.32
PAN/FR TR 2.61 2.61
(a) PAN/DMAC (b} PAN/DMS() (c) PANA TR,

B ARFEERA RS PAN 7> TS
Fig.1 PAN molecular chain conformation in the

different solution systems
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Fig.2 UV spectra of different solutions
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Table 3  Characteristic values of UV absorption

of different solutions
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Fig.3 Rheological diagram of the
different PAN solutions
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Fig.5 The consumption of water in the phase separation of

solutions with different polarity
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Effect of the polarity of polyacrylonitrile (PAN) solution on its
crystallinity structure after phase separation

CUI DongXu WANG Wei ZHANG Xiao XU LiangHua "

(Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The formation of crystalline polyacrylonitrile (PAN) materials is directly influenced by the properties of
the precursor PAN solution. In particular, the polarity of the solution can influence the interaction between the vari-
ous components of the system, and determine the properties of the solution. We have studied the effect of the polar-
ity of PAN solution on the crystallinity of PAN by using UV spectroscopy, rheological measurements, XRD and oth-
er analysis methods. The results indicate that the polarity of the solvent can affect the PAN molecular chain confor-
mation, and determine the crystallinity of PAN after phase separation. With increasing polarity of the PAN solu-
tions, the intermolecular forces between solvent and PAN molecules increase, and the intrinsic viscosity [ 1], ap-
parent viscosity and other parameters of the solution all increased, resulting in the PAN molecular chain being grad-
ually stretched. Higher polarities of PAN solution result in a lower crystallinity and larger crystal size under the
same coagulation bath conditions.
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