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Abstract

The electrochemical impulse oscillations of the cathodic currents at the platinum group (Pt,
Pd) electrode/(0.05M KHC:H,0,) buffer solution interfaces have been studied using
voltammetric, chronoamperometric, and electrochemical impedance methods. The periodic
impulses of the cathodic currents are the activation controlled currents due to the hydrogen
evolution reaction, and depend on the fractional surface coverage of the adsorbed hydrogen
intermediate and potential. The oscillatory mechanism of the cathodic current impulses is
connected with the unstable steady state of negative differential resistance. The widths and
periods of the cathodic current impulses are 4ms or 5ms and 152.5ms or 305ms, respectively.
The H' discharge reaction step is 38 or 61 times faster than the recombination reaction steps
and the H' mass transport processes. The atom-atom recombination reaction step is twice
faster than the atom-ion recombination reaction step. The two Kkinds of active sites
corresponding to the atom-atom and atom-ion recombination reaction steps exist on the
platinum group electrode surfaces.
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Fig. 1. The standard 3 electrode configur-
ation and block diagram of the
measurement apparatus.
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Fig. 2. The linear sweep voltammogram at
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tion{pH 10) interface. Scan rate:
10mV/s, TInitial potential: OV vs.
SCE, Final potential: 0.7 V vs. SCE.
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Fig. 3. The linear sweep voltammogram at
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lution (pH 4) interface. Scan rate:

10mV/s, Initial potential: 0OV vs.
SCE. Final potential: -0.7 V vs.
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Fig. 4. The Randles Plot{(Z" vs. & ') at
the Pt/(0.05 M KHC:H,0,) buffer so-
lution (pH 10) interface. Single sine
wave. Scan frequency: 2kHz to 0.2
Hz. AC amplitude: 5mV. DC
potential: (A) -0.05V, (B) -0.1V,
(C) -0.3V, (D) -0.5V, (E) -1.4V,
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(B) -0.15V, (C) -0.25V, (D) -0.45V,
(E) -0.7V, (F) -1.5V vs. SCE.
The Randles Plot(Z" vs. o '*) at
the Pd/(0.05M KHC;H,0,) buffer so-
lution (pH 4) interface. Single sine
wave. Scan frequency: 2kHz to
0.2Hz. AC amplitude: 5mV. DC
potential: (A) -0.05V, (B) -0.15V,
(C) -0.25V, (D) -0.45V, (E) -0.7V,
(F) -1.5 V vs. SCE.
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