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Abstract  

Electrochemical energy storage is an enabling technology as humanity 

transitions to a carbon neutral and energy just economy. While Li-ion 

batteries are presently the dominant technology, a diversity of energy storage 

needs demands a diversity of storage technologies. My research group is 

focused on helping to enable these types of batteries through an 

understanding of their operation and degradation modes, using operando X-

ray based methodologies coupled to electrochemistry. In this talk I will 

discuss three vignettes including (i) the quantification of Zn speciation and 

the formation of nm-scale Zn clusters in aqueous ZnSO4 and in varying 

acetonitrile concentrations of ZnSO4 in H2O-acetonitrile mixtures using a 

multimodal in situ approach and (ii) operando XRD to follow the plating and 

stripping of Zn metal for aqueous Zn batteries revealing efficiency loss 

mechanisms. One focus of our research is on quantification of competing 

electrochemical processes to guide the implementation of methods to 

improve battery systems. 
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