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Graphical Abstract

Exploring different transition metal-based oxides and chalcogenides oxides and the effect of noble
metal doping for overall water splitting.
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Abstract

Electrochemical water splitting can be used to generate green hydrogen at a scale that is suitable for
storing renewable energy. Therefore, the choice of catalyst for the hydrogen evolution reaction
(HER) and oxygen evolution reaction (OER) are critical in terms of cost if this technology is to be
developed at the required scale for the seasonal storage of energy. A key aspect is to replace
expensive catalysts with cheaper alternatives such as those based on Fe, Co, Ni and Mn which is the
focus of this presentation. Here we demonstrate that there are alternatives available to laboratory
synthesised nanomaterials that are active for the OER and HER where many are based on materials
that are currently produced at a very large scale such as; iron ore that contains many of the active
elements required for the HER and OER, stainless steel that can be modified in a simple manner and
recovery of manganese oxides from spent battery materials. 1 will also discuss the concept of
bifunctional electrocatalysts and discuss what that means for overall electrochemical water splitting
and the potential applicability of the aforementioned materials for demonstrating activity for both the
HER and OER.
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