Probing Activation Reversibility in Ni-Based LDH Electrocatalysts by In Situ EC-Raman Spectroscopy
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Nickel-based layered double hydroxides (Ni-LDHs) are promising catalysts for the oxygen evolution reaction (OER) in alkaline water electrolyzers. Despite their electrochemical performance, the structural transformations occurring at the electrode–electrolyte interface under realistic operating conditions, from initial activation to long-term polarization, remain incompletely understood.

In this work, in situ EC-Raman spectroscopy is used to monitor these transformations in real time on a series of room-temperature synthesized Ni-based LDH compositions [1], namely NiFe, NiCr and NiFeCr. The excitation wavelength was selected based on UV-Vis measurements to take advantage of resonance enhancement, which improves the detection of spectral features that would otherwise be difficult to resolve, including the formation of chromate species in alkaline medium. Under anodic polarization, the progressive conversion of the LDH toward the active oxyhydroxide phase is followed continuously, and the influence of composition on the onset and kinetics of this transformation is discussed.

Once the activation process is complete, switching to open circuit potential leads to a progressive recovery of the initial LDH spectral signature at the interface. This behavior, observed over timescales exceeding fifteen hours, points to a reversibility of the activation process and raises questions about the actual state of the catalyst under intermittent operating conditions.
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