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Abstract —Acrylonitrile(AN) was solution-polymerized in dimethyl sulfoxide(DMSO) and tertiary butyl
alcohol(TBA) at 30, 40, 50 C using a low temperature initiator, 2,2’-azobis(2,4-dimethylvaleronitrile)
(ADMVN). The low temperature polymerization using ADMVN, DMSO, and TBA is to be successful in
obtaining high molecular weight polyacrylonitrile(PAN) with less branches by solution polymerization. Through
a polymerization of AN in DMSO at 30 C, PAN having viscosity-average molecular weight( M,) of 931,000
was obtained. And then, during AN solution polymerization in DMSO and TBA using a cosolvent system, the
in-situ formation of microfibrillar structure has been discovered at the cosolvent composition of 24/1( Vpusol
Vigi). The simultaneous process of gelation and phase separation of long chain molecules may explain the

in-situ formation of PAN fibers during polymerization.
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Table 1. Parameters for solution polymerization
of AN

Type of initiator ADMVN
Type of solvent TBA/DMSO
Initiator concentration 1x10~ - 5x10 'Smol/molAN

Temperature 30T, 40T, 50T
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Fig. 1. Conversion of AN into PAN vs.

polymer]zatlon time in TBA using ADMVN of
5x10" mol/molAN at different polymerization
temperatures.
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Fig. 2. Conversion of AN into PAN vs. poly-
menzatlon time in DMSO using ADMVN of
5x10" mol/molAN at different polymerization
temperatures.
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Fig. 3. Molecular weight of AN into PAN vs.
conversion in TBA and in DMSO using
ADMVN of 1x10 *mol/molAN at 30 C
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Fig. 4. Scannmg electron microscopy photographs of PAN polymer]zed at a DMSO/TBA com position
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Fig. 5. Molecular weight of PAN vs.
merization temperature at different
concentrations : 24/1(v/v).
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