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Towards Pnictides Li* conductivity Aliovalent Substitution
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Solid-state Synthesis

A combination of mechanical ball milling and subsequent high-temperature impedance spectroscopy 'Li-NMR Spectroscopy
annealing processes.
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= The series of new compounds Li;_3,Sc,Sb, maintains the B-Li;Sb structure up to a nominal
composition of x(Sc) = 0.15, with Sc3* ions occupying the tetrahedral voids of the face-centered cubic
Sb anion arrangement.

= Aliovalent substitution of Li with Sc has induced structural disorder and created vacancies at the
octahedral site that generate energy-favorable ion migration landscape and facilitate efficient Li*
transport.

» Li, ::5C, 459b exhibits the fastest Li-ion conductivity (42 mS/cm at 298 K) with a very low activation
energy of 17.6(8) kd-mol~!, outperforming the state-of-the-art HEM sulfides while maintaining a
concise chemical compostion.

= This work proposes a general design strategy for vacancy engineering in which replacement of Li
with Sc in simple binary compounds has a direct impact on the ion mobility.

A continuous 3D diffusion network
* Li-ion motion occurs preferably via hopping between the face sharing
tetrahedral and octahedral sites. | e Saddle poits 321
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