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Table 1 The copolymerization of acrylonitrile M; and methyl acrylate M, in aqueous solution®

Expt Expt data Theoretically calculated by Eq. 16 17 Calculated by Mayo-Lowis equation
No. M, / M, d M /d M, d M, /d M, dM /dM°

1 5.984 5.4230 5.5912 5.5912

2 4.007 3.6443 3.7210 3.7210

3 2.459 2.2512 2.2590 2.2590

4 1.465 1.3454 1.3298 1.3298

5 1.021 0.9794 0.9180 0.9180

Copolymerization condition “The reaction is carried out in the 52 percent NaSCN aqueous solution with azodiisobutyronitrile initiation at the temperature of

60°C. maintaining the conversion rate at 10% " Corresponding experimental values of M; / M, and d M; /d M, are substitute into Mayo-Lowis

equation the reactivity ratios r; =0.95 and r, = 1.17 are obtained by thé’ methode of intersections”
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THE DEDUCTION OF MOLECULAR WEIGHT DISTRIBUTION FUNCTION AND
COMPOSITION EQUATION IN THE SIMPLE COPOLYMER MODEL

WANG Jun' ZHANG Xinghui®
! Chengdu Municipal Science and Technology Bureau  Chengdu 610012
% Department of Applied Physics ~ Southwest Jiaotong University ~Chengdu 610031

Abstract In this paper a new theoretical way to deduce molcular weight distribution functions in the simple
copolymer model is given according to the most probable state using the basic principle in statistical physics for two
systems of typical linear copolymers the forming of which obeys the mechanism of free radical termination by
combination and disproportionation. In combination with kinetics principle and probability of the free radical
copolymerization the composition equations i . e. the Mayo-Lowis and the Alfrey-Goldfinger copolymer composition
equations are obtained through these distribution functions. This study could help to understand the physical
foundation of composition equation in the simple copolymer model and offer at the same time a new method to
analyze the free radical copolymerization mechanism.

Key words  Copolymer Free radical copolymerization Molecular weight distribution function The simple

copolymer model  Copolymer composition equation





