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Following material synthesis and processing with
neutron scattering

Rare-earth alkali halides (REAHs) are promising candidates for solid lithium electrolytes. The library of su-
perionic materials of the form Li3MX6 (where M = Y, La, and X = Cl, Br) continues to increase,[1] having
room-temperature lithium ionic conductivity surpassing 1 mS cm-1. In particular, Lithium Indium Chloride
adopts a similar structure to the Li3MX6 REAHs and has high conductivity, 1.5 mS cm-1, with the added
advantage over other solid electrolytes, such as garnets, with a low synthesis and processing cost.[3] Here,
we will describe how Li3InCl6 can be synthesized from a concentrated aqueous solution through controlled
dehydration.[3-4] We probed this dehydration/reaction using a multimodal approach that combines in situ
neutron diffraction, thermogravimetry, differential scanning calorimetry, and in situ impedance spectroscopy.
We expand this study to Li3YCl6 showing how robust the aqueous-based synthesis is, comparing it to a stan-
dard mechanochemical synthesis route.
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