Pt-Gd as a highly active and stable catalyst
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Motivation

Proton exchange membrane fuel cells (PEMFCs) are a potentially zero emission source of power, which are expected to play a key role in a future society based on
sustainable energy. The main obstacle to the development of PEMFCs as a commercially competitive reality is the high overpotential required for the oxygen reduction
reaction (ORR) to proceed at an adequate rate. In order to improve the kinetics for the ORR and reduce the Pt loading, there is a need to develop novel catalysts with
enhanced activity and long-term stability under operating conditions, which can be achieved by alloying Pt with other metals [1-4]. Alloys of Pt and early transition
metals, such as Pt;Y [3,4], have shown very promising activity for the ORR. Furthermore, alloys of Pt with early transition metals or rare earths are exceptionally stable
[4]; this should provide them with the kinetic stability to prevent dealloying under fuel cell reaction conditions, unlike alloys of Pt and late transition metals.

Herein, we investigate the activity and stability of Pt:Gd, using a combination of electrochemical measurements, angle-resolved X-ray photoelectron spectroscopy (AR-
XPS) and density functional theory (DFT) calculations.

Electrochemical measurements: Angle-resolved XPS and DFT calculations
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