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Abstract:

Interfaces are ubiquitous, and bottlenecks to performance and longevity in sustainable energy
systems often occur due to interfacial interactions. These include both electrochemical
reactions (e.g., evolution of methane during CO2 electroreduction) and physical interactions
(e.g., phase change, crystallization, stiction of bubbles), occurring at distinct length-scales and
timescales. Deciphering and controlling mechanisms underlying these interactions is critical to
designing improved and long-lasting sustainable energy and chemical generation systems. In
this talk, interfacial engineering methods to enhance the rate and selectivity of electrocatalytic
CO2 conversion, and control detrimental processes such as corrosion and fouling will be
introduced. A special class of ceramics comprising the lanthanide series rare-earth oxides
(REOs) will be discussed for their potential in enhancing the longevity of sustainable energy
systems by repelling water and scale formation.
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