Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 1 5

Molecular Thermodynamic Model of Gas Permeability in Polymer Membranes
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A configurational entropy model for polymer properties has been originally developed by
Gibbs et al. and adequately used to interpret the conductivity behavior of polymer
electrolytes. In this study, we propose a simple, molecular thermodynamic model of gas
permeability in polymer membranes on the basis of the configurational entropy model and
Flory—Huggins theory to predict the permeation behavior as a function of gas concentration.
The proposed configurational entropy model consists of three contributions; ie., the
disorientation entropy of polymer, the mixing entropy and specific interaction entropy of
polymer/gas. We quantitatively present the gas permeability in polymer membranes
dependent on the gas concentration.
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