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Abstract

Electropolymerized iron protoporphyrin IX (hemin) dimethyl ester modified elec-

trodes were prepared to investigate the catalytic electroreduction of dioxygen in aque-

ous solutions. The reduction of dioxygen on a hemin dimethyl ester film chemically

modified electrode (GC-O-H-F) was most anodic than that on a hemin chemically
modified electrode (GC-O-H) by over a hundred mV. The result of rotating disk
voltammetric measurements indicated that the oxygen molecule was reduced via a one-

step reduction accompanying four-electron and three-proton transfer at pHO5. The

possible apparent overall mechanism for the catalytic reduction of dioxygen are de-

scribed.
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Fig.1 Cyclic voltammograms for the dioxygen

reduction in an air-saturated electrolyte
solution at pH 7.2 on bare and modified
glassy carbon electrodes. Scan rate: 50

mV St
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Fig.2 Cyclic voltammograms for the catalytic
reduction of dioxygen on a GC-O-H-F
electrode in air-saturated electrolyte so-
lutions at pH 2.93 ( ), 7.12
————-— ), and 9.92 (——-—).
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Fig.3 pH dependence of the catalytic reduction
potentials of dioxygen in air-saturated
electrolyte solutions on a GC-O-H-F elec-
trode. Dashed lines represent those on a
GC-O-H electrode from ref.29.
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Fig.4 Current-potential curves of the dioxygen
reduction in air-saturated electrolyte so-
lutions at typical pH values on a GC-O-
H-F rotating disk electrode. Scan rate:
50mVs*. (A): pH 1.68, (B): pH 6.59,
and (C): pH 10.95.
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Fig.5 Number of transferred electrons on the
catalytic reduction of dioxygen in air-
saturated electrolyte solutions on a GC-
O-H-F rotating disk electrode. Scan rate:
50 mV s™.
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