
Bath Monash Global PhD Programme in Sustainable Chemical Technologies 

Project Title: Molecular surface species and mechanism in  energy conversion 

Supervisors at Bath: 

Supervisors at Monash: 

Dr Ulrich Hintermair (lead) and Prof. Frank Marken 

Dr Jie Zhang  

Home Institution: University of Bath 

Indicative period at Host 
Institution: 

From October 2020 to September 2021 

Project Summary 

Understanding electron transfer processes at solid-liquid interfaces (i.e. electrode surfaces) is key to efficient 
renewable energy conversion, such as wind- or solar-powered electrolysis of water to generate clean energy 
vectors such as hydrogen. The molecular approach is an alternative to fabricating monolithic materials and a 
way of gaining better control over the kinetics of electrocatalytic charge transfer at the interface (analogous to 
biological processes). Here, the use of tailored-made molecular adsorbates is envisaged on the surfaces of 
cheap and abundant electrode materials such as graphite. Using molecular electrocatalysts that can be 
synthesized and characterized in solution before being mono-layer deposited onto suitable electrodes offers 
many advantages over traditional alternative approaches. In this project we will combine key expertise in the 
quantitative study of electrocatalysis and electroanalysis (Zhang), molecular catalysis for energy conversion 
(Hintermair), and (nano)electrochemistry and sensing (Marken) to develop new molecular materials for 
selective and efficient energy conversion schemes including those needed in water splitting, CO2 and 
heterocycle reduction, and in N2 activation. 
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