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Hydrogen Dissolution and Oxygen Consumption in Electrolysis of Water
with Solid-Polymer-Electrolyte (SPE) Membrane Electrode
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Electrolysis of water was conducted in different condition using Solid-Polymer-Electrolyte (SPE)
membrane electrode to examine the evolution and dissolution rates of hydrogen for water treatment
processes. A mathematical model was developed based on a limiting-current theory and compared with
experimental results, demonstrating that the model could explain satisfactorily concentration changes of
dissolved hydrogen and dissolved oxygen in the range of volumetric current density from 1 to 100 Am’.
In addition, experimental results demonstrated that the SPE membrane electrode is very effective in
hydrogen dissolution, because of higher dissolution rates of hydrogen and small amounts of applied
potential from 2 to 3 V, scale formation, and pH change in comparison with former studies.
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