Abstract Submitted
for the MAR12 Meeting of
The American Physical Society

First principles investigation of the superionic elec-
trolyte Li;P3S;;! NICHOLAS LEPLEY, N.A.W. HOLZWARTH,
Wake Forest University — Li7P3S1; has been shown to be a promising
superionic conductor for solid state rechargeable batteries with a room
temperature conductivity as high as 1072 S/cm and a thermal activa-
tion energy as small as E4=0.12 eV.? We have performed first principles
modeling studies® on this material in order to explain its stability and
Li ion migration properties. Our investigation considers optimized crys-
tal structures, migration involving both vacancy and interstitial mecha-
nisms, as well as related materials. We find optimized crystal structures
in reasonable agreement with experiment,* and the lowest calculated ac-
tivation energy barrier was found to be £4=0.15 eV in good agreement
with the experimental value.
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