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Evaluation of PEM Water Electrolyzer by Analyzing Overpotentials
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Abstract

To suppress global warming, our society has to change into the decarbonized society. Hydrogen has a potential as

an alternative energy source to petroleum and other fossil fuels. Generating hydrogen from renewable resources

employing electrolytic technology is an important technique for achieving the decarbonized society. The proton

exchange membrane (PEM) water electrolyzer is well suited to be coupled with renewable energy such as wind and

solar power. MMC (= Mitsubishi Materials Corporation) porous titanium for the PEM electrode has an unique struc-

ture, whose foam is spherical. This unique structure helps gas, which is formed in the water electrolyzer, diffuse easily.

In this study, we constructed a measurement system for the PEM water electrolyzer, and evaluated the performance of

MMC porous titanium by the linear sweep voltammetry (LSV) and the electrochemical impedance spectroscopy (EIS).

The electrical resistance of water electrolyzer with MMC porous titanium and Pt coated MMC porous titanium was

0.27 Q em’ and 0.20 Q cm’, respectively.
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Contact resistance in the electrolyzer
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1.9 0.17 0.36 1.9 0.05 0.24
2.1 0.17 0.33 2.1 0.05 0.21
23 0.17 0.31 23 0.05 0.19
2.5 0.17 0.29 2.5 0.05 0.17
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