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Introduction

Perfluorinated sulfonic acid (PFSA) membranes are used 
basically in chlor-alkali industry, as well as, in fuel cells. 
These membranes must be replaced sometimes after 
their use. PFSA membranes are produced by different 
companies.

Nafion® and Flemion® (Scheme 1) are two different 
trade names used for PFSA type membranes with almost 
similar chemical structure developed by Dupont and Asahi 
Glass companies, respectively. These membranes are very 
expensive materials; therefore, various companies and 
research groups have been investigated the possibility of 
recycling them, in recent years. The main problems in the 
reuse of these membranes are finding a feasible process for 
preparation of the polymer solution, recasting it and evalu-
ate the final quality of the reproduced membrane in terms 
of mechanical and ion transfer properties. The final proper-
ties of the recycled membrane are depended partly on the 
solvent type used for the preparation of the polymer solu-
tion for the recasting.

Transport properties [1], morphology, nanofiber mem-
branes [2] and multiblock copolymers [3] for fuel cell, 
hybrid configuration of nafion/silica nanofiber [4] and some 
other features of the perfluorinated membranes have been 
investigated extensively. Doyle et al. [5] have investigated 
the relationship between ionic conductivity of the perfluori-
nated membranes and non-aqueous solvent properties. The 
most important factors determining ionic conductivity in 
membranes swollen with polar non-aqueous solvents were 

Abstract In this work, solvent composition effects on 
the average particle size and polydispersity of the com-
mercial perfluorinated sulfonic acid (PFSA) membrane, 
i.e., Flemion®, in different solution mixtures were stud-
ied. Dynamic light scattering experiments were employed 
to determine the aggregate sizes of dispersed PFSA poly-
mers in different water/alcohol solutions. The particle size 
distribution of the solute was analyzed and discussed for 
different solvent–solute systems. As the solvent gets more 
compatible with the Flemion®, the particle size reduced. 
Increasing the water content in propanol/water mixture 
increased the average particle size of the solute. Comparing 
three solution mixtures shows that the mean particle size 
increased as the solvent was changed in the order of etha-
nol, methanol and propanol. Differential scanning calorim-
etry (DSC) tests were conducted on the films obtained by 
recasting from different solution compositions. The results 
of DSC tests were used to investigate the water absorp-
tion and other thermal behavior. Structural properties such 
as equivalent weight of the polymer, free volume and the 
degree of aggregation of ionic groups or size of the clusters 
can influence the water uptake. DSC test results showed 
four different endothermic peaks which can be attributed to 
removal of surface and intergrain structural absorbed water, 
melting of crystalline segments and thermal degradation of 
the polymer, respectively.
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