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Study on Electrocatalytic Water Oxidation Reaction
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Abstract : Iridium oxide is well known as an electrocatalyst for the water oxidation. Recently,
Dr. Bard’s group observed the electrocatalytic behavior of individual nanoparticle of Iridium
oxide using the electrochemical amplification method by detecting the single nanoparticle col-
lisions at the ultramicroelectrode (UME). However, the electrocatalytic current is decayed as
a function of time. In this study, we investigated that the reason of electrocatalytic current
decay of water oxidation at Iridium oxide nanoparticles. We identified it is due to the bubble
overpotential because the cyclic current decay and recovery were synchronized to the oxygen
bubble growth and coming away from an Iridium disk electrode.
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Fig. 1. Cyclic voltammograms of water oxidation at Pt
UME (dia. 10 pm) and oxidized Ir disk electrode (dia.
127 pm) in pH 13 solution (0.1 M NaOH). Scan rate is
100 mV/s.
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Fig. 2. Chronoamperometric curves for single IrOx NP
collisions at NaBH, treated Pt UME in pH 13 solution (0.1
M NaOH) with 7.4 pM IrOx NPs. (i) background current
region, (ii) collision of IrOx NP at Pt UME, and (iii)
catalytic current decay. Data acquisition time is 50 ms.
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Fig. 3. Chronoamperometric curves for water oxidation at oxidized Ir disk electrode in pH 13 solution (0.1 M NaOH) at
(a) 0.90 V and (b) 1.35V (vs. Ag/AgCl ) without any IrOx NPs. (c) schematic illustration of bubble growth and coming
away from the electrode and its experimental pictures. Red arrows indicate the oxygen bubble dangled on the electrode.

Data acquisition time is S0 ms.
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