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Abstract: The bipolar membrane is an ion exchange membrane consisting of a cation exchange layer, an anion ex-
change layer, and an interface layer, and is a membrane that generates protons and hydroxide ions based on water dis-
sociation characteristics. Using these properties, research is being conducted in various application fields such as the chem-
ical industry, food processing, environmental protection, and energy conversion and storage. This paper investigated the con-
cept of bipolar membrane, water dissociation mechanism, and water dissociation catalyst to provide a comprehensive under-
standing of bipolar membrane technology, were investigated. Lastly, we also investigated the bipolar membrane process that
has been recently applied to energy technology.

Keywords: bipolar membrane, ion-exchange membranes, water dissociation, water dissociation catalysts, energy
technology application
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Fig. 1. Principle of a bipolar membrane; (a) BPM under
reverse bias, where first the junction is depleted of ions
and then water dissociates into H+ and OH— ions; (b)
BPM under forward bias, where ions are transported into
the membrane and water is formed at the bipolar junc-
tion[5].
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Fig. 2. I-V curves of bipolar membrane[5].
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Fig. 3. Series of catalytic activity of various functional groups (organic, inorganic) in the water dissociation reaction[1,18].
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Fig. 5. BMED process for simultaneous separation and recovery of lithium and boron[33].
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Fig. 6. Electrochemical cell applied to
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