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Experimental

All experiments were carried out at room temperature and ultrapure water (Millipore MilliQ,
resistivity > 18.2 MQ cm) was used to prepare solution. The electrochemical cell and glassware used in the
experiment were cleaned in acid according to a procedure described elsewhere' and then boiled with ultrapure water.
NaNOj; (Merck, 99.99%) was applied to study the nitrate reduction in different solutions. Phosphoric acid (Merck,
suprapur), NaH,PO, (Merck, 99.99%), Na,HPO, (Merck, 99.99%) and Na;PO, (Sigma-Aldrich, 99.99%) were
used to prepare the phosphate buffers and the total concentration of phosphate was kept constant at 0.1 M.
Perchloric acid (Merck, superapur) and NaClO, (Merck, suprapur) were used to prepare the perchlorate solution;
sulfuric acid (Merck, suprapur) and Na,SO,4 (Merck, suprapur) were used to prepare the sulfate solution. The total
concentrations of the perchlorate and the sulfate in solution were kept at 0.1 M. NaOH (Merck, 99.99%) was used to
prepare alkaline solution. The solution pH was checked by a pH meter (Radiometer, Copenhagen) before the
experiment and the deviations of pH value for each repeated measurement were within 0.3 unit. Due to perchlorate

reduction on Rh,” perchlorate solution was only applied to study nitrate reduction on Pt electrode.

Polycrystalline Pt and Rh electrodes were used to study the pH effect on nitrate reduction. Before the
electrochemical measurement, the Pt electrode was flame annealed and then cooled down to room temperature in Ar
(Air Products, BIP Plus), whereas the Rh electrode was cooled down in the mixture of H, (Air Products, BIP Plus)
and Ar in a ratio of 1:1 immediately after the flame-annealing. Pt wires were used as the counter electrodes and a
reversible hydrogen electrode (RHE) was used as reference electrode. Dissolved oxygen was purged by bubbling Ar
gas through the solution before the electrochemical measurement. All voltammograms were recorded by a

potentiostat (Autolab Pgstat20).

Adsorbate on Rh electrode was obtained from nitrate reduction by keeping Rh electrode contact with nitrate
solution under potential control for 200 s. And then Rh electrode was rinsed and transferred to the electrochemical
cell containing 0.1 M H,SO, solution. The electrode potential was kept at 0.55 V before the cyclic voltammetry

measurement.
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Results
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Figure S1 (a) The cyclic voltammograms of a polycrystalline Rh electrode in solutions of different pH at a scan rate
of 10 mV/s and (b) the pH dependence of peak potentials of P1 and P2.
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Figure S2 The voltammogram of adsorbate stripping on Rh electrode in 0.1 M H,SO, solution at a scan rate of 5
mV/s. The adsorbate on Rh electrode was obtained under potential E = 0.25V.
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