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In the last couple years, the topic of high entropy alloy (HEA) catalysts gained increased attention.1
Composed of 5 elements or more, the number of possible HEA catalysts reaches astronomically large
numbers. As such, statistical approaches are required to efficiently study HEA catalysts. In our previous
works, we investigated the benefits of using Bayesian optimization to search a HEA composition space for
the most active HEA catalyst.2,3 In parallel, we have seen the strengths of machine learning models to
investigate correlations in the HEA composition spaces themselves. Lately, we have demonstrated that
studying HEA catalyst composition spaces is more effective by including as many as possible elements in
a single study.4 With this idea, we have studied the AulrOsPdPtReRhRu composition space for the oxygen
reduction reaction and oxygen evolution reaction. This was achieved by synthesizing 350 nanoparticles
and training machine-learning models with the acquired data. These machine learning models, showed
high resilience to outliers which strengthens the validity of the models. Lastly, the combination of DFT
calculations with machine learning models provides a comparison of catalytic trends across a complete
composition space and thus an advanced test to their predictive power.
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