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Electrocatalysis for Redox Flow Batteries
and Renewable Fuels
Abstract

Finding economical, renewable, and environmentally friendly methods to supply energy is one of
the major challenges of the future. Although there is more than sufficient energy in sunlight or wind
to power the planet, capturing and storing this energy cheaply until it can be used is a major issue.
Electrochemistry, and in particular, heterogeneous electrocatalysis, is particularly suited to address
this challenge, and the principles of chemical engineering can play a major role in improving these
electrocatalytic processes. In this talk, I will discuss the role of heterogeneous electrocatalysis in two
examples of systems that can be used to store renewable energy, (i) redox flow batteries for
electricity storage and (ii) electrocatalytic hydrogenation to store renewable energy in liquid
hydrocarbons similar to existing transportation fuels. By improving the activity and selectivity of
electrocatalysts, the efficiency and capital costs of these types of systems can be positively impacted.
I will discuss our work on understanding the influence that surface intermediates have on activity,
specifically for a negative carbon electrode of the vanadium redox flow battery and for the
electrocatalytic hydrogenation of phenol on platinum group metals. I will show how employing
traditional heterogeneous catalytic methods developed for gas-phase reactions and an important
part of chemical engineering curriculum have led to a better understanding of these aqueous-phase
reactions. I will show the experimental kinetic studies we have conducted, in situ spectroscopy to
understand reactants, intermediates and products, and the kinetic models that allow us to
understand electrocatalytic behavior, and will lead to future, further, improvements in
electrocatalyst performance.
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