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Research Abstract

Magnetic field effect in the electrochemical reactions has been reported to lead to the increase in asymmetric yield, and the MHD (magnetohydrodynamic)
flow of electrolyte which affects the reaction pathway and the diffusion limiting current. However, much attention has not been given to the magnetic
property of reactant and catalyst taking part in the electrode reaction directly. It was studied how the magnetic property of metalloporphyrin as the
electrocatalyst affected the cathodic reduction of oxygen in the magnetic field. As the metalloporphyrin, Co(III), Mn(III), and Fe(III) complexes of (1) water-
insoluble meso-tetraphenylporphyrin (TPP-M), and (2) water-soluble meso-tetrakis (4-sulfonatophenyl) porphyrin (TPPS-M) and meso-tetrakis (I-
methylpyridinium-4-yl) porphyrin (TMpyP-M) were chosen in the present research. The different states in the electrolytic system were compared.

(1) Magnetic field effect at water-insoluble metalloporphyrins

The magnetic field effect was examined by th e cyclic voltammetry, using a metalloporphyrin-coated glassy carbon electrode. The cyclic voltammograms in
oxygen-saturated 0.1M NaOH with and without magnetic field were almost the same. The magnetic field (0.8 tesla) seems to have scarce effect on the
activation of oxygen molecule at the immobilized metalloporphyrin.

(2) Magnetic field effect at water-soluble metalloporphyrins

The magnetic field effect was examined by the cyclic voltammetry in 0.1M NaOH dissolved metalloporphyrin, using a bare glassy carbon electrode. The cyclic
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voltammograms with and without magnetic field showed a difference, especially at the diffusion limiting current. The diffusion limiting current for oxygen
reduction increased with increasing the magnetic susceptibility of dissolved metalloporphyrin, which take part in the electrode reaction as the catalyst. The
results suggest that the diffusion of oxygen is effectively promoted by the MHD flow of metalloporphyrin, and the oxygen reduction occurs on the molecular
surface of metalloporphyrin, probably on the metal site.a Less
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