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New Theoretical Method for Studying Polycondensation of A, Type

ZHAO Zuo-Fei' , WANG Hai-Jun'"*"
(1. College of Chemistry and Environmental Science, Hebei University, Baoding 071002, China;
2. International Center for Materials Physics, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract The canonical partition functions of polycondensation of A, type were constructed from two view-
points by the principle of statistical mechanics, and the explicit expressions of the equilibrium free energy and
the law of mass action were obtained. Meanwhile, two new methods were used to derive the number fraction
distribution function. Below the critical point of the sol-gel transition, the equilibrium free energy of sol and
gel phases were given on the basis of the intrinsic invariant property of the number faction distribution func-
tion. Furthermore, the sol-gel phase transition is shown to be a kind of geometric phase transition rather than
thermodynamic phase transition.

Keywords Equilibrium free energy; Law of mass action; Sol-gel phase transition
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