Computational study of pentlandites for the oxygen evolution
reaction

MaAKksIM SokoLovi2 and Kal S. EXNERL23

YUniversity Duisburg-Essen, UniversitdtsstrafSe 5, 45141 Essen, Germany
2Cluster of Excellence RESOLV, 44801 Bochum, Germany
3Center for Nanointegration (CENIDE) Duisburg-Essen, 47057 Duisburg, Germany
maksim.sokolov@uni-due.de

ABSTRACT

There is an ever-growing interest in green hydrogen, which is produced by

electrolytic water splitting. The efficiency of green hydrogen production is limited by
the sluggish four-electron oxygen evolution reaction (OER). This process is facilitated
by selecting an efficient catalyst as the anode material, and there is an ongoing search
for efficient and sustainable electrocatalysts.
Pentlandites, (FexNis—x)Ss (cf. Figure 1), are a promising class of materials for water
splitting [1] consisting of earth-abundant elements. They are easy to synthesize and
exhibit high catalytic activity for the alkaline OER. Despite the experimental evidence
for the use of pentlandites as an OER catalyst, a detailed investigation of the
elementary reaction steps, including consideration of adsorbate coverages and
limiting steps under anodic polarizing conditions, is still missing. We address this gap
by gaining atomistic insights into the OER on a FessNissSs(111) surface through
density functional theory calculations combined with descriptor-based analysis. This
allows us to present general guidelines for modeling OER on complex material
compositions. [2]
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Figure 1. Bulk structure of FessNis sSs.
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