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Development of Chlorine-Free Seawater Electrolysis based on the Control of
Oxygen Vacancies in Layered Manganese Dioxide
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Oxygen evolution reaction (OER) is thermodynamically more favorable than
chloride ion oxidation reaction (COR), but kinetically less favoragle. Therefore, in electrolysis of
chloride-containing solutions, chlorine-containing oxidized species (e.g., ClI2) are preferentially
generated. In this study, selective OER was achieved in an aqueous NaCl solution by means of a thin

film of manganese dioxide with oxygen vacancies. X-ray photoelectron spectroscopy revealed that
oxygen vacancies started to form at 200 , accompanied by a decrease in the valence of Mn in the
oxide. X-ray diffraction and X-ray absorption fine structure data suggest that the stacking
structure of NaJMn02 formed during electrodeposition was disrupted above 300 , and that the MnOx
sheets with oxygen vacancies led to improved catalytic activity and selectivity for the OER.
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