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Abstract: While batteries have become ubiquitous in our daily lives, rapid growth in demand requires the
development of higher energy density devices, and lower cost and more sustainable battery chemistries.
Sodium (Na)-based batteries and solid-state batteries are attractive alternatives to the current lithium
(Li) technology. Yet, viable Na-ion cathode materials have proven elusive, and a paradigm shift in the
development of competitive systems hinges on the investigation of structures that depart from those
explored for Li. In addition, solid electrolyte development has been hampered by the difficulty to identify
materials that are chemically and electrochemically stable during normal battery operation, while also
exhibiting a high ionic conductivity. In this talk, I will present our recent work exploring new chemistries
and crystal structures for Na-ion cathodes, and chloride-based solid electrolytes for Li- and Na-based
solid-state devices. A common theme throughout is the combined use of solid-state NMR, X-ray
diffraction, and first principles calculations to better understand the links between synthesis,
composition/structure and electrochemical properties.
I will present our work on weberite-type Na-ion cathodes, where we explore the impact of polymorphism
and metastability on their long-term performance. [1] I will also discuss our recent findings on high
conductivity chloride-based solid electrolytes. [2—5] We find, in particular, that ion transport depends
sensitively on planar defects and polymorphism, and can be increased through amorphization. Overall,
our results unravel new rules for the rational design of battery materials.
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