Grafting of styrene onto FEP, PFA films for the development of a proton-exchange membrane (PEM) for a fuel cell by gamma-radiation
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Styrene monomer was grafted onto commercial FEP(poly(hexafluoropropylene-tetrafluoroethylene), PFA(poly(tetrafluoroethylene-perfluoropropylvinylether) films by simultaneous irradiation method, using gamma-radiation from a 60Co source at room temperature in air. The absorbed dose and dose rate ranged from 10-20 kGy and 0.15-l0 kGy/h, respectively. The effect of grafting conditions such as the types of diluent solvent, the irradiation dose and dose rate, as well as the styrene concentration in the grafting solution on the degree of grafting was investigated. Structure and crystallinity of the grafted FEP-g-PS, PFA-g-PS membranes were analyzed by Fourier-transform infrared (FTIR-ATR) and Differential Scanning Calorimetry (DSC) to study the thermal properties of the films. Mechanical properties such as the tensile strength and elongation at break were also measured. The results showed that the degree of grafting was strongly dependent upon the dose rate and the type of solvent as well as the styrene concentration. In contrast, the irradiation dose was important grafting condition to mechanical strength of the grafted film. The radiation-grafting technique is considered as one of the processes to synthesize the proton-exchange membrane (PEMs) for a fuel cell.
