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Fig.2  Plots of polymer M s versus monomer mass
fraction

m(AN):m(IA):a.99:1; b.98:2. w(initiator) =0.5% ;

temperature :60°C ; reaction time:24 h; solvent: EC

=3.35x107*

Mw]0472(30 0C>

SR ANIE 1R

100 100
80 180
g s
= 60F 460 +
2 =
5 .
=
S dof {40
20 120
50 55 60 65 70
Temperature / °C
BT BRI AL SR FIAR X 43 7 0T 5 5 3R A il B 14 0%
ENiES

Fig.1  Plots of polymer M s and monomer conversions
versus temperature
w( monomer ) =20% , w ( initiator) = 0. 5% ; temperature;

60 °C ; reaction time:24 h; solvent:EC
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Fig.3  Plots of monomer conversions versus monomer
mass fraction

m(AN):m(IA):a.99:1; b.98:2. w (initiator) = 0. 5% ;

temperature :60 °C ; reaction time ;24 h; solvent: EC
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Fig. 4  Plots of polymer M, s versus monomer mass mass fraction
fraction m(AN):m(IA):m(MA) :@.97:1:2; b.96:1:3. w(Initiator) =
m(AN):m(IA):m(MA) :a.97:1:2; b.96:1:3. w( Initiator) = 0.5% ; temperature ;60 °C ; reaction time:24 h; solvent; EC

0.5% ; temperature:60 °C ; reaction time:24 h; solvent:EC
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Fig.6 Plots of polymer M s versus FP mass fraction Fig.7  Plots of monomer conversions versus FP mass
m(AN):m(IA):m(MA) ;a.100:0:0; 5.99:1:0; ¢.98:1:1. fraction
w(initiator) =0.5% ; temperature ;60 °C ; reaction time ;24 h; m(AN):m(IA):m(MA) ;:a.100:0:0; 5.99:1:0; ¢.98:1:1.
solvent: EC w (initiator ) = 0. 5% ; temperature; 60 °C; reaction time:

24 h; solvent: EC
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Fig.8 Plots of polymer M s versus DDT mass fraction

m(AN):m(IA):m(MA) :a.100:0:0; 5.99:1:0; ¢.98:1:1.

w( initiator) =0.5% ; temperature ;60 °C ; reaction time:24 h;

solvent: EC
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Fig.9 Plots of monomer conversions versus DDT mass
fraction
m(AN):m(TA):m(MA) :a.100:0:0; 5.99:1:0; ¢.98:1:1.

w( initiator) =0.5% ; temperature ;60 °C ; reaction time:24 h;

solvent; EC
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Acrylonitrile Polymerization Behavior in the
Ethylene Carbonate

BAI Yungang, ZHANG Guibao ™ , LI Baixiang, LI Yuesheng
(State Key Laboratory of Polymer Physics and Chemistry , Changchun Institute of Applied
Chemistry , Chinese Academy of Sciences , Changchun 130022 , China)

Abstract An homopolymer and acrylonitrile/itaconic acid ( AN/IA ) bipolymer and AN/IA/MA
(methacrylate ) terpolymer were prepared in ethylene carbonate (EC) solution using azodiisobutyronitrile
(AIBN) as initiator via the free radical solution polymerization method. Effect of reaction temperature on AN
homopolymerization and effect of monomer concentration on the copolymerization were investigated. AN
copolymer with a relative molecular mass of 4.5 x 10’ and monomer conversion of 85% was synthesized.
Relative molecular masses of AN homopolymer, AN/IA and AN/IA/MA copolymers were controlled through
N-formylpiperidine (FP) and 1-dodecanethiol( DDT) as chain transfer agents. Influence of the mass fraction of
chain transfer agents on the molecular mass and conversion rate of the copolymers were also studied. The
results shows that a polymer with molecular mass of 1 x 10° and monomer conversion of 80% was obtained by
0.25% mass fraction of DDT as chain transfer agent.

Keywords ethylene carbonate ,itaconic acid,methylacrylate , acrylonitrile , chain transfer agent



