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Thermodynamics Theory for Sol-gel Transition of Branched Polymers

WANG Hai-Jun'?* | LIU Jin-Jun'?, BA Xin-Wu'
(1. College of Chemistry and Environmental Science, Hebei University, Baoding 071002, China;
2. Institute of Chinese Traditional Medicine, Chengde Medical University, Chengde 067000, China;
3. International Center for Materials Physics, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract Several equilibrium properties of typical polycondensation system of A, -B, type were studied by the
principle of statistical thermodynamics. Starting with the canonical partition functions constructed from two
viewpoints, the explicit expressions of the equilibrium free energy and the law of mass action are obtained.
Meanwhile, two new methods were proposed to derive the equilibrium size distribution, and the gelation condi-
tion was carried out by the isothermal compressibility. Furthermore, based on the invariant property of the
equilibrium size distribution, the equilibrium free energies of sol and gel phases in postgel regime were given,
and the relevant issues on the sol-gel phase transition were discussed.

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