EuChemS CompChem2025

Contribution ID : 53 Type : Poster Presentation

EuCompChem2025 - SaettaClara - Oral

Single-Atom Catalysts on Goldene
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In single-atom catalysis, the interaction between isolated metal atoms and the supporting matrix plays a piv-
otal role in determining the stability and reactivity of the system. This has driven the search for novel support-
ing materials, particularly 2D materials, where graphene has been the predominant choice. Simultaneously, in-
creasing attention is being given to Single-Atom Alloys (SAAs)[1], a subclass of Single-Atom Catalysts (SACs)
where the supporting matrix is a metal itself. Recently, Kashiwaya et al.[2] reported the synthesis of goldene,
a self-standing 2D monolayer of Au(111) described as the gold analogue of graphene. Motivated by this break-
through, we explored a new class of SACs consisting of transition metal (TM) atoms stabilized on goldene.
The atomistic nature of Au-ene requires simulations, where we rely on VASP with a PBE+U functional.[3,4]
Through electronic structure calculations, we identified several systems that remain stable under both reduc-
ing and oxidizing conditions.[5] We then investigated their catalytic performance in the hydrogen evolution
reaction (HER) and oxygen evolution reaction (OER), discovering that certain TM-goldene systems exhibit
promising activity, with reactivity significantly different from the same TMs supported on bulk Au(111). Our
analysis included a comprehensive evaluation of potential reaction intermediates, extending beyond the con-
ventional species typically assumed in HER and OER.[6] This study provides strong theoretical evidence that
SACs embedded in goldene could offer promising stability and catalytic reactivity.
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