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ABSTRACT 

Decarbonisation of hard-to-abate sectors, such as iron making, urgently needs to replace 
carbon-intensive fuels with low-carbon alternatives, such as hydrogen, and low-cost 
solutions for carbon management. Electrolysis technology provides a promising route to 
produce clean hydrogen and convert waste CO2 into fuels or feedstocks, such as carbon 
monoxide. The state-of-the-art electrolysis cells are based on membrane-electrode 
assemblies (MEA), where electrodes are in immediate contact with ion-exchange 
membranes to minimise ohmic losses. However, this compact cell design makes it 
extremely challenging to diagnose the contributions of each component to the overall cell 
performance. This technical limitation results in a significant knowledge gap in 
understanding how materials behave under industrially relevant conditions. This gap has 
been presently hindering the translation of fundamental discoveries to real-world utility. 
This talk will report our recent findings in circumventing these challenges through the 
development of novel embedded reference electrodes and their embedding configuration 
in MEA cells. 
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