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INTRODUCTION

The electrochemical reduction of nitrate ions,.N®as
been extensively studied, for many years, concgrttie
mechanism of the nitrate reduction, the influende o
electrolysis conditions and the applications of tiiteate
reduction, etc., as summarized in recent reviewg][1

It has been reported that the electrocatalyticviiets
toward the nitrate reduction increase in the order
Au<Ag<Cu [2]. Then, we studied the nitrate reductan
Cu in strong acid solutions and found that two rgpes
of oscillations appeared under potential controléed
current controlled conditions [3]. The oscillatiavhich
appeared at a higher potential or a lower currémt (
absolute value) region was called oscillation | dhat
which appeared at a lower potential or a higherenir
region was called oscillation Il (see Figures 14 dy.

As shown in our previous paper [3], oscillationand
Il appeared when both the nitrate reduction reactiod a
hydrogen evolution reaction (HER) occurred. Impegan
measurements indicated that the appearance ofabiscil
| was attributed to the negative differential remice
which was probably caused by the suppression of the
nitrate reduction due to the formation of adsorbedn
Cu. Oscillation 1l was accompanied with an intense
bubble evolution due to the HER.

We recently have studied the nitrate reduction @n A
and Au which have lower electrocatalytic activitr the
reduction than Cu. The oscillations were found ppesar
during the reduction on Ag as well as on Cu. Howgeve
they did not appear during the reduction on Authis
presentation, we will discuss the relationship leetmthe
electrocatalytic activities of metals and the appree of
the oscillations as well as the mechanism of them.

RESULTS

Figure 1 shows current)(—potential E) curves for Cu-
wire, Ag-wire and Au-wire electrodes in 0.2 My$0O,
and 0.2 M HNQ, observed under potential controlled and
current controlled conditions. The onset potentiaisthe
HER attributed to the reduction of*Hons in 0.2 M
H,SO, were ca. -0.5 V vs. SHE for Cu, at -0.65 V for Ag,
and at -0.4 V for Au. The nitrate reduction started
occur in 0.2 M HNQ@ at 0 V for Cu (not shown in Fig. 1)
and at -0.2 V for Ag, which were more positive ttitaa
onset potentials for the HER. The nitrate reductiardly
occurred on Au. These corresponded well to therarde
the catalytic activities toward the reduction.

As shown in Figures 1a and 1d, oscillation | appdar
as a current oscillation in the potential regiobwsen ca.
-0.5 and -1.0 V, where the reductions of both tétians
and hydrogen ions occurred as discussed in théoquev
paper [3]. It also appeared as a potential osittatinder
current controlled conditions. Oscillation Il alappeared
as a current oscillation and a potential oscillatio the
potential region of the HER.

In reference to the Ag electrode, a current ogmia
appeared under potential controlled conditions he t
potential region between -0.65 and -1.3 V, which

corresponded to the region where the HER had cedurr
due to the Areduction on Ag. Hence, the oscillation can
be assigned as oscillation I. On the other hand,tjpwes

of potential oscillations appeared under curremiradled
conditions. The potential oscillation that appeastda
low reduction current can be assigned as osciflatio
because the potential range of the oscillation
corresponded to the region where the oscillation |
appeared as the current oscillation. The other npiate
oscillation that appeared at a high reduction curean

be assigned as oscillation Il because the amplitdidbe
potential oscillation was larger than that of paitan
oscillation 1, similarly to the potential oscillatis | and 1l

for the Cu electrode.

As for the Au electrode, oscillations | and |l didt
appear probably because the electrocatalytic &ctivi
toward the nitrate reduction was low. These results
indicate that the oscillations appear during thgate
reduction only on the metals which have high
electrocatalytic activities toward the reduction.

CONCLUSION
We have found two types of oscillations during the
nitrate reduction, not only on Cu electrode, bsbain the
Ag electrode. The oscillations appeared when th&alne
that have high electrocatalytic activities towarke t
reduction were used.
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Figure 1. Thd — E curves for various metal electrodes,
(a, d) Cu, (b, €) Ag and (c, f) Au, in 0.2 M$D, and 0.2

M HNOs; measured (left) under potential controlled
conditions at a sweep rate of 10 miVvand (right) under
current controlled conditions at a rate of 0.2 MAs
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