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Figure S1. a) Bode curves impedance (Log |zl vs. Log freq) ; b) Phase angle as a function of Log freq. Cu electrode (blue), Nf/Cu
electrode (red), AgHgN{f/Cu electrode (purple) and AgBiNf/Cu electrode (red) in a 0.1 mol L' ammonium chloride buffer solution,
pH 9.5, at -1.1 V. The frequency range is from 0.1 Hz. to 100 kHz.

In Figure Sla, we can see the impedance of the Nafion modified Cu electrodes and the naked Cu electrode vs.
frequency. At-1,1 V and low frequencies where the faradic reaction of hydrogen evolution is taking place. The effect of
the added nanoparticles is evidently diminishing the impedance of the whole electrochemical process comparing with
the Cu Nafion electrode. In Figure S1b, we confirm the presence of one RC element which lead us to propose an

equivalent circuit for the electrochemical process:
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Figure S2. Equivalent Circuit: R1+Q2/R2; R1: ELECTROLYTE RESISTENCE; Q2: DOUBLE LAYER CAPACITANCE; R2: CHARGE
TRANSFER RESISTENCE



