Analysis in situ of Pt colloidal nanoparticles deposited onto nafion 117 membrane for PEMFC applications
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Pt colloidal nanoparticles were deposited by impregnating process onto the anode and cathode sides of a Nafion 117 membrane. A Membrane Electrode Assembly was made by using the modified Nafion membrane and carbon electrodes. Pt nanoparticles were prepared by chemical reduction of salts and colloidal dispersion. The impregnating time of Pt nanoparticles onto the membrane was optimized by analyzing the ionic conductivity of the modified membrane. It was possible to establish a direct performance in the protonic conduction through the membrane as a function of the particle size distribution of the catalyst deposited onto the surface of the membrane. The existence of Pt nanoparticles deposited on the membrane was confirmed by Atomic Force Microscopy analysis. The dispersion of impregnated nanoparticles was investigated by Electron Dispersion Spectroscopy. The membrane was evaluated electrochemically forming a MEA by I-V analysis. The electrochemical characterization was carried out to evaluate the electrocatalytic properties of the Pt impregnated onto the membrane. The results obtained from the analysis of the MEA by using modified Nafion 117 membrane with catalytic Pt colloidal nanoparticles allows to consider the possibility of using lower Pt loadings in MEAs for obtaining similar performances in experimental PEM Fuel Cell.

