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Cédric Leau (U. Warwick)

Shedding Light on Electrochemical Systems: From Battery Interphases to Charge Carrier
Dynamics

The transition from fossil fuels to an electrified low-carbon society ushers in electrochemical
devices such as photoelectrodes, batteries, and electrolysers to harvest renewable energy, store it
and convert into useful products. Ensuring their efficiency, reliability, safety and cost-effectiveness
is crucial to enable their widespread adoption. My research interest focuses on developing new
methodologies bridging electrochemistry and optics to study these energy materials.

First, | will introduce the use of chalcogenide fibres for operando Infrared Fibre-optic Evanescent
Wave Spectroscopy (IR-FEWS) (PhD work). While the solid electrolyte interphase (SEI) is known
to govern lithium-ion batteries performance, its dynamic nature complicates the understanding of
its nucleation, growth, and composition. By embedding optical fibres in negative electrode
materials, combined with Multivariate Curve Resolution algorithms for spectra analysis, | will
demonstrate how IR-FEWS enables improved understanding of SEI evolution during cell formation
with notable differences stemming from electrolyte composition or anode material.

As powerful as FTIR is in revealing complex molecular composition once formed, it lacks the time
and spatial resolution to fully capture the electrochemical reactions and their heterogeneities at
play, which drove me toward time-resolved microscopy for my postdoc work. Specifically, transient
reflectance microscopy (stroboSCAT) has emerged as a powerful method to spatiotemporally
resolve the lifetime, transport, and diffusion length of photogenerated charges in a wide range of
photoactive materials. | will present the development of this method to study hematite
photoelectrodes under water oxidation conditions. This technique enables the direct visualization
and gquantification of photoexcited hole transport over several microns, and how these carrier
transport metrics are affected under applied bias.



