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The quest for improved energy storage to counter our dependence on fossil fuels and for the 

electrification of transport and large-scale storage is one of the greatest scientific challenges 

of the 21st century. This quest had led to the generation of considerable research interest in 

the discovery, design and development of materials for Li- and Na-ion batteries to enhance 

the safety and performance of current battery architectures. As an alternative to solvent-based 

processes and classic solid-state synthesis, the mechanochemical synthesis of cathode and 

solid electrolyte materials has received significant attention in recent years. In this 

presentation, I will describe the use of atomistic modelling methods, such as density functional 

theory and molecular dynamics, in exploring mechanochemical reactions and their effects on 

battery materials. In particular, I will present our recent work on the reaction between lithium 

metal and cobalt oxide in an effort to synthesise LiCoO2 cathode materials, pressure effects 

and synthesis-property relationships in the Na3PS4 solid electrolyte and the ion transport 

properties of mechanochemically synthesised anti-perovskite solid electrolytes.  
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