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THE IMPROVED THEORY OF POLYMER SOLUTIONS

LI Xiaoyi, ZHAO Delu
( State Key Laboratory of Polymer Physics and Chemistry , Center for Molecular Science , Institue of Chemistry ,
Chinese Academy of Sciences , Bejing  100080)

Abstract The Gibbs distribution is introduced into the theory of polymer solutions. The statistical mechanics
method is used to deduce the thermodynamic theory of polymer solutions. The analytical expressions of
thermodynamic quantities, including the free energy of mixing and the entropy of mixing, are presented in the present
theory . The free energy of mixing has three fundamentally different types of contributions, . e . , the translational free
energy , the configurational free energy and the thermal correction free energy . The first two terms of the free energy of
mixing are equal to the corresponding terms in the FH theory. The influence of interactions among chain units and
solvent molecules on the configuration is included in the third term.In the case of small interactions among solvent
molecules and chain units the expression of free energy of mixing in the present theory approximates that of the FH
theory. An apparent Flory interaction parameter y,p is introduced in this paper. It not only depends on temperature
and the interaction energy as the Flory interaction parameter y ,but also depends on the concentration of polymer
solutions . The difference between y,; and y increases, as the interaction energy increases or the concentration of the
solution increases .

Key words Polymer solution, Thermodynamics, Gibbs distribution



