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Abstract
Electrochemical energy storage devices in the form of batteries are ubiquitous in society, used in
everything from children’s toys to mobile electronic devices, providing portable power solutions. There is
a continuous drive for the improvement of batteries. A large proportion of the function of batteries arises
from the electrodes, and these are in turn mediated by the atomic-scale perturbations or changes in the
crystal structure during an electrochemical process (e.g. battery use). Therefore, a method to both
understand battery function and improve their performance is to probe the crystal structure evolution in
situ while an electrochemical process is occurring inside a battery.
Our work has utilized the benefits of in situ neutron diffraction (e.g. sensitivity towards lithium) to
literally track the time-resolved evolution of lithium in cathode materials used in rechargeable lithium-ion
batteries. With this knowledge we have been able to directly relate electrochemical properties such as
capacity and differences in charge/discharge to the content and distribution of lithium in the cathode
crystal structure. In addition, the ability to test smaller samples (e.g. in coin cells) with in situ X-ray
diffraction has allowed us to probe other batteries types, such as primary lithium and ambient temperature
rechargeable sodium-ion batteries. This talk will showcase some of our recent results on electrode
structural evolution with respect to electrochemistry in fully functioning batteries.
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