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As the transition to renewable energy accelerates, the need for efficient seasonal energy storage solutions continues to grow. Isopropanol (IPA) and acetone represent a promising, cost-effective, and non-toxic redox couple for electrochemical hydrogen storage. In this cycle, acetone is reduced to IPA to store hydrogen, which is then released on demand via the oxidation of IPA back to acetone.1 
However, the efficiency of this cycle is currently limited by the oxidation of IPA to acetone. While Platinum-Ruthenium (PtRu) alloys are the state-of-the-art catalysts for this reaction2, they suffer insufficient activity from severe self-poisoning caused by the adsorption of the reaction product acetone onto the catalyst surface3, blocking active sites and degrading system performance within minutes.

The addition of a third element to PtRu catalysts could mitigate the self-poisoning observed during IPA oxidation. To investigate this hypothesis, we utilize a scanning-flow-cell (SFC) electrodeposition setup for the medium-throughput synthesis of ternary alloy libraries (PtRu with Au, Sn or Co as the third element). Beyond performance optimization, this approach systematically varies composition to uncover how the addition of a third element modulates catalytic activity, acetone adsorption and surface cleaning strategies. Additionally, the integration of online ICP-MS enables the quantification of metal dissolution to assess catalyst stability.

By linking composition to both performance and mechanistic insights, this work seeks to identify robust catalyst compositions and clarify the effects of a third element on the IPA oxidation reaction, enabling a faster deployment of IPA-based seasonal energy storage.
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Figure 1: Schematic of the SFC electrodeposition setup
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