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Aiming at wide-spread implementation of renewable energy in our society,
this project investigated water electrolysis at near-neutral pH. Quantitative analysis of the
physicochemical properties of buffer solutions at molarities higher than 1.0 M allowed for
determination of mass-transport fluxes of species during water electrolysis. Catalytic testing in a
half-cell configuration successfully pinned-down the bottle-neck of reaction performance, which
allowed for rational optimization of electrolyte to maximize the reaction performance. By water
electrolysis testing in a full-cell configuration, performances at near-neutral pH in densely
buffered solutions were found to be comparable to the existing alkaline electrolyzers.
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