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Materials development of complex hydride solid electrolyte based on
clarification of lithium ion conduction mechanism
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[CBOH10]- [CB11H12]-
6.7 x 10-3 S cm-1

Complex hydrides have received particular attention as a new class of solid
electrolytes owing to their high deformability and outstanding chemical/electrochemical stability
against the lithium metal anode. However, the major drawback of complex hydrides is their low ionic
conductivity (~10 5 Scm 1 at room temperature), thus requiring high-temperature (~100° C)
operation for stable battery performance. Therefore, the development of complex hydride solid
electrolytes that exhibit high ionic conductivity at room temperature will be a revolutionary
breakthrough for all-solid-state batteries.

In this work, we develop a complex hydride lithium superionic conductor from a solid solution of two
complex hydrides, namely Li(CB9H10) and Li(CB11H12). The partial replacement of (CB9H10)  with
(CB11H12)  stabilizes the disordered high temperature (high-T) phase of Li(CB9H10) at lower

temperatures, leading to a lithium superionic conductivity of 6.7 x 10 3 Scm 1 at 25 ° C.
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