Hydrogen evolution reaction on compositionally
multi-complex metal surfaces

Neumiiller D.?, Rafailovic L.2, Gammer C.P, Sitte W.¢, Eckert J. 2P

2Department of Materials Science, Montanuniversitit Leoben
®Erich Schmid Institute of Materials Science, Austrian Academy of Sciences
<Chair of Physical Chemistry, Montanuniversitat Leoben

Decarbonizing energy and addressing climate change are crucial goals in our society. However, the intermittent nature of renewable energies poses a challenge and
emphasizes the need of a reliable energy storage system. Hydrogen, produced through water electrolysis, is promising as such an energy carrier. (Green hydrogen cycle)
Currently, hydrogen production heavily relies on fossil fuel-based steam reforming for economic reasons. To make electrolysis more appealing and competitive for large-scale
hydrogen production, efficiency and cost improvements are vital. This has sparked significant interest in developing highly efficient and cost-effective catalysts for hydrogen

production.
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Alkaline water splitting

This thesis concentrates therefore on the electrochemical, structural and chemical investigation of non-noble metallic materials and their catalytic
behavior towards the hydrogen and oxygen evolution reaction. The ultimate aim of the conducted studies within this thesis is to gain
fundamental insights into electrode processes and material alterations. The understanding of those fundamental processes and the deep
understanding of catalyst activity influences is of uttermost interest for successful catalyst design and application.
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