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Table 1 Effect of different solvents

Solvent THF toluene DMF n-Hexane
€ 7.58 2.379 36.7 1.890
Conv.{%) 97.3 74.8 94.0 84.7
M, x107? 6.9 28.7 2.7 43.5
Colour Colourless" Colourless Yellow Colourless
mr( %} 46.0 46.9 16.4 47.9
(%) 24.2 28.8 52.1 4.2

Conditions: [ Y(QAr),1=0.015 mol*L~',[AN] =3 mol-L~!,50C,3 h

* Colourless with yellow tint
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Fig. 1 Eifect of polymerization temperature on conversion and M,

Conditions: [Y{(QAr);] = 0.015 mol- L', [AN] = 3 mol- L',
DMF,3 h
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Fig. 2 Relationship between time and conversion, M,
Conditions; { Y (OAr); ] = 0.015 mol - L7', [AN] =3
mol+L "', DMF,50°C

2.3 BAREZhIh®E
FAEBEMNET HEEVSIARERERAR

IR RN R A RN )RR R IEA R
ERELWETHHRARS R EXFTFE 3 A3
BR-ln(l-c)5 ¢« FEHELEXR RUE
BRIERMAEFRER —HXER.

0.32F
024
i
E 016
|
0.08
0.00 1 1 i 1 1
0 5 10 15 20 25
Time (min)
Fig. 3 —In{1 - ¢) versus ¢ plot at different initiator concentrations

a) Y(0Ar); =7.5x 1073 mol-L™'; b) Y{QAr); = 1.0 x 1077
mol*L™'; ¢) Y(OAr); =1.5% 10" 2 mol=L™'; d) Y(OAr); =2.0
x 1072 mol-L~"

[ AN, = 3 mol* L™* ,DMF,50°C
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KINETICS OF ACRYLONITRILE POLYMERIZATION INITIATED BY Y(OAr); in DMF

ZHENG Hao', ZHANG Yifeng’ , SHEN Zhiquan’
(" Department of Chemistry , ® Institute of Polymer Science, Zhejiang University, Hangzhou 310027)

Abstract It was found that ytrium tris{2, 6-di-tert-butyl-4-methy! phenolate} could be an effective initiator for
polymerization of acrylonitrile. The study of influence of solvent showed that DMF with high dielectiic constant gave
higher conversions{ > 94% ) at 50°C,3 h.The kinetics of acrylonitrile polymerization using Y ( OAr), in DMF was
investigated by the weight method. The results indicated that the rate of polymerization showed a first order
relationship with respect to both the monomer{ AN) concentration and the initiator [ Y{0Ar), ] concentration,
respectively, and the overall activation energy of polymerization reaction was 22.1 kJ * mol ' according to the
Arthenius equation."” C-NMR studies showed that the PAN prepared had a syndiotactic triad (1) content of 52% .
Key words Acrylonitrile, Y(OAr),, Polymerization kinetics



