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Effect of catalyst loading on the evaluation of kinetic parameters of gas
electrode reactions by using thin film rotating disk electrode method
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Department of Chemical Physics, Hefei National Laboratory for Physical Sciences at Microscale; University of Science and Technology
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Abstract: Thin film rotating disk electrode (TFRDE) method is commonly used for studying the kinetics of gases reactants
at electrodes composed of metal nanoparticles, whose solubility in the aqueous solutions are rather low (< 1 mmol/L). The
mass transport of gas reactants to the active sites within the catalyst layer was always neglected when evaluating the
kinetic parameters of such gas electrode reaction. In this work, the kinetics of oxygen reduction at electrodes composed of
carbon supported Pt nanoparticles (Pt/C, E-tek) with different Pt loading was examined by thin film rotating disk electrode
(TFRDE) method. It was found that both “apparent kinetic currents” in terms of specific current (mA/cm?”Pt) and mass
specific current (mA/pg Pt) calculated by Koutecky-Levich equation increased with the decrease of Pt loading at the same
overpotential. This indicates that the effect of mass transfer within the catalyst layer cannot be ignored for such analysis,
which changes significantly with different structures and thicknesses of the catalyst layer, the dispersion of the metal
nanoparticles and so on. When analyzing the activity of gas electrode reactions at electrodes composed of supported metal
nanoparticles, the effect of catalyst loading and catalyst layer structure should be systematically investigated to make sure
whether true kinetic activity of the catalyst is deduced.
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