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ABSTRACT:

Our most commonly produced chemicals, such as ethylene or ammonia are currently

produced in large-scale centralised plants, typically at elevated temperatures and pressures.

The transport of these reactive compounds to the end user poses significant safety and

logistical challenges. However, with the advent of inexpensive renewable electricity,

electrochemical routes of synthesising these chemicals are becoming increasingly attractive.

Low temperature electrochemical devices are particularly amenable towards coupling with

renewables. They require little infrastructure; as such, they could allow for localised chemical

production at the point-of-consumption.

In this contribution, I will discuss recent developments in water electrolysis, nitrogen

reduction to ammonia and biomass valorisation. I will focus on the catalyst material at the

electrodes, i.e. the electrocatalyst. Combining electrochemical experiments with advanced

operando and ex situ characterisation, and augmented by DFT calculations, I will reveal the

underpinning bottlenecks in each of the reactions under study and suggest avenues for

engendering future improvements.
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