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;; Electrocatatalysts containing PtSm, PtTb and PtDy nanoparticles supported on high surface area carbon were

‘ sythesized by the colloid method developed by Bénemani und were characterized by Energy Dispersive Analysis (EDS),
Duwnsaiiowion Elocac: Micreseo y 'TEM) and  Ciolic Voliwmeny (CV). The electrocatalyers wwove tested for methanol and

ethanol electro-oxidation using the thin porous coating electrode technique. The results for methanol and ethanol electro-

oxidation show that all the binary electrocatalysts investigated increase the oxidation current values when compared to pure Pt
& andthe best results were obtained using a PtDy electrocatalyst. ...
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Optimization of fuel cells operation is very desirable from economical point of view, since the energy production by fuel
cells should be maximized. To obtain an optimized fuel cell performance under various experimental conditions,
elecirochemical impedance spectroscopy (EIS) was used under dvnamic load in order to evaluate the resistence of Proton
Exchange Membrane Fuel Cell (PEMFC) under practical operation condirions. The experiments were carried out using a
PEMFC unir assembled vith a commercial E-TEK MEA (Membrane Electrode Assembly). The results were analyzed by the
statistical methodology of response surface (star central composite) optimizing the process operational parameters at PEMFC.
The chosen operational parameters to evaluate the PEMFC process were: working temperatuwre at the cell unit, inlet gas flow.
and humidifying temperature, keeping the working current in the range of 2.5 A. An important dependent variable, measured
during the trials, was fuel cell voltage, collected at steady state, after achieving the EIS spectrum. The voltage result, following
Ohm's Law, is an indirect measure of total PEMFC resistance against the occurring electrochemical reactions developed inside
the fuel cell, since the current was kept constant during the experiments. The low frequency impedance module, at Bode
Diagram, is an indicative of PEMFC total resistance. To get some representation of chemical kinetics at PEMFC, the inflection
frequency and inflection angle at Bode diagram phase angle curve were also taken as dependent variables. The data were treated
electronically by statistical software and the response surfaces were obtained, showing optimized results for an specific MEA.
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