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A study of Electrochemical Reactions on Poly Crystalline

Nickel Surfaces in Nickel Sulfamate Electrolyte
by Electrochemical Impedance Spectroscopy

Kunihiko HAMAGUCHI*", Wataru OSHIKAWA and Masatoshi SAITOU

** Department of Mechanical Systems Engineering, University of the Ryukyus,
1 Senbary, Nishihara cho. Okinawa, 993 0212 Japan

Electrochemical impedance spectroscopy measurements under a smal alternating current were
performed to investigate the clectrochemical reactions on poly erystalline nickel surfaces in nickel
sulfamate electrolyte. The Nyquist diagrams exhibit the absence of inductive toups for the (requency
range from 50 MHz (o 100 kilz, A condition (or the existence of inductive loops derived in this study
suggesits that Lhe electracrystallization of M™* ions may Lake place in the slow reaction step VE e
- Niaux and fast reaction step Nig = e NP, T addilion, the reaction impedances are found (o have
two exponents that slightly deviate from the values predicled by it homogencous charge transfer
reaction model.
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Fig. | Atypical Nyquist diagram of poly-crystal nickel for
nickel sulfamate 1.86M/ at a temperature of 313K
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Fig. 2 A typical Nyquist diagram of poly-crystal nickel for
nickel sulfamate 1.86MA at a temperature of 300K
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Fig6 Comparison between the experimental reaction
impedance and theoretical values for the homogeneous
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