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Study of Reduction Mechanism of Copper Oxides in Neutral Solutions —— by Shigeyoshi Nakayama —
Electrochemical impedance spectroscopy was used to study the mechanism by which copper oxides are reduced in
neutral solutions of alkali chloride. For the reductions of CuO and Cu20, a capacitive loop and also an inductive loop
under certain conditions were observed in the complex plane. The electrochemical impedance for CuO reduction
was not greatly dependent on the kind of alkali chloride. On the other hand, the electrochemical impedance for Cu20
reduction was considerably affected by the kind and concentration of alkali chloride. The diameter of the capacitive
loop, i.e., the charge-transfer resistance (Rc), increased with increase in concentration of LiCl to 1 M. The specific
behaviors of the transient decrease of Rct and the emergence of the inductive loop were confirmed in 1 M LiCl. In
addition, Ret increased again with increase of LiCl concentration over 1 M. These dependences may be consistent
with the good separation between the reduction potentials of CuO and Cu20 in chronopotentiometric measurements.
However, the reduction potential of Cu(OH)2 shifted to lower direction in neutral solutions. The sufficient separation
between the reduction potentials of Cu(OH). and Cu20 was difficult. Strongly alkaline solution containing Li* ion is

necessary for the simultaneous determination of Cu20, CuO and Cu(OH)2 on copper surface.
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