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Electrocatalytic activity of Au modified nanoporous palladium
electrode for formic acid oxidation
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Abstract: A novel nanoporous network palladium electrode (nanoPd) was successfully prepared by a hydrothermal
method, then a gold-modified nanoparticle palladium electrode (Au/nanoPd) was subsequently fabricated through
electrodepositing gold on the nanoPd electrode using a potential scan process. The electrocatalytic activities of the
nanoPd and Au/nanoPd towards formic acid in alkaline solution were evaluated by cyclic voltammetry (CV) and
electrochemical impedance spectroscopy (EIS). CV results reveal that Au/nanoPd present a low onset potential and high
anodic peak densities, which shows that the deposited gold on nanoPd electrode can enhance the palladium catalyst for
formic acid electrooxidation activity. Also Nyquist plots indicate that the formic acid electrooxidation on the Au/nanoPd
exhibits low impedance values. The results show that the prepared Au/nanoPd electrode is an effective electrocatalyst
towards formic acid oxidation in alkaline media.
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Fig.1 SEM image(a) and EDS spectrum(b) of nanoPd

electrode
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Fig.2 CV of nanoPd (a), polyPd (b) and Au/nanoPd (c)
electrodes in 1.0 mol/L NaOH solution at scan rate of 50 mV/s
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NaOH+0.5 mol/L HCOOH solution at scan rate of 50 mV/s
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Fig.4 LSV curves of nanoPd and Au/nanoPd electrodes
towards formic acid oxidation (Insert figure: current density

column of formic acid oxidation at —0.65 V)
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Fig.5 Nyquist impedence (dotts ) of nanoPd and Au/nanoPd electrode in 1.0 mol/L NaOH+0.5 mol/L HCOOH at potential of —300

mV and corresponding fitting curves (solid lines)
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Table 1 Simulation results of impedance spectra
Electrode R/Q Cy/uF R,/Q Y n Cy/mF R/Q
NanoPd 0.787 160.5 —-175.7 0.005 6 0.000 69 1.988 38.90
Au/nanoPd(c1) 1.037 84.5 -176.0 0.005 6 0.000 82 2.078 15.79
Au/nanoPd(c2) 1.265 69.1 —-171.6 0.005 7 0.001 17 2.247 19.13
Au/nanoPd(c3) 1.116 132.1 —190.0 0.005 2 0.000 67 2.144 26.30
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