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Proton Exchange Membrane (PEM) Electrolyser Using Mn-based Oxides as
Oxygen Evolution Catalyst
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Non-precious metal oxygen evolution catalysts are indispensable for the large-scale implementation of water

electrolysis technology. Here we report our recent progress on the development of oxygen evolution reaction

catalysts using earth-abundant Mn oxide and its application to polymer electrolyte membrane (PEM) water

electrolysis. Specifically, we introduce the highly acid-corrosion tolerant Mn-based oxide catalysts and demonstrate

how its activity can be improved by heteroatom doping. In addition, we also introduce the discovery of specific

interaction between Mn oxides and Ir ions, which allow us to realize the sustainable PEM water electrolysis at 1 A/

cm’ with an extremely low loading amount of Ir.
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Fig.1 Pourbaix diagrams of various metals showing the Stable Potential-pH

Region. The figure was adapted from literature'* and modified by

adding 3d metals.
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(a) Schematic diagram of water oxidation mechanism and Mn dissolution mechanism on MnO;

anode catalyst. (b) Potential dependence of reactive (Mn*) and dissolved (MnO,") species by
operando spectroscopy and identification of the stable potential window. By fixing the potential
in the green-filled region, stable oxygen evolution reaction for more than 8000 hours is possible

even at pH 2.
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Fig.3 Long-term water electrolysis on MnO; anode catalyst at a constant current density of

10mA/cm?® at pH2.
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Fig.4 Water electrolysis of non-noble metal catalysts in acid. v Earth-abundant OER catalysts reported in
the literature. < ( I -IX) represent Cobalt Manganese binary oxides developed in this work. < (X)
represents Co;0, measured in this work. Diagonal lines indicate the total amount of charge transferred

before deactivation.
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Fig.5 Water electrolysis in PEM cell using Ir-containing MnO; anode catalyst with an

Ir loading amount of 0.08 mg/cm?
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