
Diagnosing cathode mechanisms and degradation in aqueous batteries 

Aqueous batteries offer a promising route towards safe, sustainable, and cost-effective 

energy storage, particularly for large-scale and long-duration applications. However, the 

commercial deployment of these technologies is limited by an incomplete understanding of 

the processes occurring within their oxide cathodes. Charge storage may involve 

intercalation, structural transformations, dissolution and reprecipitation, while repeated 

cycling can produce irreversible phase changes and loss of active material. 

This PhD project will investigate these coupled charge-storage and degradation mechanisms 

using advanced structural and imaging techniques. By combining a suite of advanced 

characterisation techniques, including operando transmission electron microscopy, X-ray 

diffraction, and neutron diffraction, the project will connect nanoscale transformations with 

changes in the bulk crystal structure during battery operation. The resulting mechanistic 

understanding will inform design principles for better aqueous battery cathodes. 

As a student on this project, you will work with battery scientists in the Physics Department 

and Warwick’s WMG to apply these advanced characterisation approaches. If the idea of 

applying sophisticated experimental approaches to attain a better understanding of a 

complex but important materials problem appeals, then this PhD project could be for you. 

Due to its interdisciplinary nature, this project should be eligible for the fully funded UK 

and international Interdisciplinary Chancellors scholarship. 

You will join a team of materials scientists who use advanced characterisation techniques to 

understand new energy and nanomaterials. This project is ideally suited to a student with a 

background and interest in physics, chemistry, materials science, and related subjects. If you 

are interested contact me at alex.w.robertson@warwick.ac.uk.  
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