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Supplementary Materials

Reversible hydrogen electrode (RHE) calibration

All the potentials in this work are given versus reversible hydrogen electrode (RHE). The RHE
calibration was conducted in the hydrogen (H,) saturated 0.1 M KOH solution with a Pt wire as the
working electrode. Cyclic voltammetry was run at a scan rate of 1 mV s™!, and the average of the
potentials at which the current crossed zero was taken to be the thermodynamic potential for the hydrogen

electrode reactions.
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In 0.1 M KOH, E (RHE) = E (SCE)+0.97 V.
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Koutecky-Levich equation and calculation

The kinetic parameters can be analyzed on the basis of the Koutecky-Levich equations [Equation (1)-

(3]
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where J is the measured current density, Jx and J; are the kinetic- and diffusion-limiting current densities,
w is the angular velocity (=27, N is the linear rotation speed), n is transferred electron number, F'is the
Faraday constant (F=96485 C mol '), C, is the bulk concentration of O,, D, is the diffusion coefficient of
the electrolyte, v is the kinematic viscosity of the electrolyte, and £ is the electron-transfer rate constant.
According to Equations (1) and (2), the number of electrons transferred (n) and Jx can be obtained from
the slope of the Koutecky-Levich plots. In 0.1 M KOH solution, the value of above mentioned constants
is 1.2x10° mol cm™ (Cy), 1.9x107 cm? s”! (Dy), and 0.01 cm? s°! (v), respectively.

For the Tafel plot, the kinetic current (Jx) was calculated from the mass-transport correction of RDE by

Equation (4):1]
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