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Table 1  Effect of solvent on the polymerization of AN

. Monomer concentration  Initiator concentration Time Temperature Conv. Triad tacticity
e (wi%% ) (m%) (h) () (%) (mm)
DMSO 20 0.5 24 35 55.7 25.2
TFE 20 0.5 24 35 35.2 26.3
DMF 20 0.5 24 35 58.4 25.0
DMSO 20 0.5 24 60 89.6 26.9
TFE 20 0.5 24 60 51.3 24.6
DMF 20 0.5 24 60 88.4 24.3
EC 20 0.5 24 60 91.3 26.3

Using ABVN as an initiator at 35°C ; Using AIBN as an initiator at 60°C ; DMSO: dimethylsulfoxide; TFE. 2,2 ,2-trifluoroethanol; DMF. N, N-

dimethylformamide; EC: ethylene carbonate
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Table 2 Effect of solvent on the polymerization of AN in the presence of MgCl,

ol Monomer concentration ~ MgCl, /AN Time Initiator concentration Temp. Conv. Triad tacticity
e (m%) (mol) ) (m%) () (%) (mm)
Toluene 20 2:1 24 2 35 36.5 30.9
Hexane 20 2:1 24 2 35 26.3 44.6
CCl, 20 2:1 24 2 35 77.0 31.3
Toluene 20 2:1 24 2 60 60.2 31.6
Hexane 20 2:1 24 2 60 65.8 43.5
CCl, 20 2:1 24 2 60 82.5 29.6

Using ABVN as an initiator at 35°C ; Using AIBN as an initiator at 60°C
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Fig. 1 Plots of monomer conversions versus monomer

concentration at various polymerization temperatures
Initiator concentration = 2 wt% ; Reaction time = 24 h;

MgCl, /monomer =2:1 (‘molar ratio) ; Solvent: hexane
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Fig. 2 Plots of monomer conversions versus the molar ratio

of MgCl,/AN

Monomer concentration = 20 wt% ; Initiator concentration
= 2% ; Reaction time = 24 h; Solvent: hexane
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concentration
Initiator concentration = 2 wt% ; T =60°C ; Reaction time

= 24 h; MgCl,: monomers = 2:1 (‘molar ratio) ; Solvent:
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Fig. 6 Plots of polymer M s versus monomer concentration

Initiator concentration = 2 wt% ; T =60°C ; Reaction time

=24 h; MgCl,/monomers = 2:1 (molar ratio) ; Solvent:

hexane
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SYNTHSIS OF HIGHLY ISOTACTIC POLYACRYLONITRILE

Yun-gang Bai, Gui-bao Zhang, Bai-xiang Li, Yue-sheng Li
( State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

Abstract  Acrylonitrile ( AN) homopolymerization and the copolymerization were examined under various
conditions in the presence of anhydrous magnesium chloride ( MgCl,). The polymers were obtained with high
isotacticity. The effect of solvents, reaction temperature, the molar ratio of MgCl, and AN on AN
homopolymerization and the copolymerization and the tacticity of the polymers were investigated. The optimum
reactive conditions to obtain the polymers with high isotacticity are as follows: hexane as the solvent,2,2’-
azobisisobutyronitrile ( AIBN) as the initiator, the temperature of 60°C and the molar ratio ( MgCl,/AN) of
2:1. The effects of monomer concentration and initiator concentration on the AN homopolymerization, AN/TA
(itaconic acid ) copolymerization, AN/IA/MA ( methylacrylate ) copolymerization were investigated. The
homopolymers and copolymers with highly triad isotactic content (30.2% ~55.9% ) have been obtained. The
polymers were characterized by *C-NMR and Fourier transform infrared (FTIR) spectra. At the same time , the
thermal properties of the polymers were characterized by differential scanning calorimetry ( DSC) and
thermogravimetry analysis ( TGA ). The DSC results show that the exothermic peak temperature of the
copolymers increases with the degree of isotacticity, as well as the exothermic peaks of copolymers become
wider. The TGA results reveal the copolymer with high isotacticity shows rapid weight loss when the
temperature is higher than approximately 300°C , the char-yields and thermal stability of the copolymers are
decreased with the increasing of the degree of isotacticity.
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