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All solid state rechargeable lithium batteries are 
considered a promising next-generation technology 
compared to conventional Li-ion batteries since they may 
have sufficiently low cost and high energy density for use 
in electric vehicles.  

At present, however, no material can 
simultaneously satisfy the requirements of high ionic 
conductivity and negligible electronic conductivity, and a 
wide electrochemical stability window [1]. To investigate 
the role of the geometric framework on the lithium 
diffusivity, we have performed both a topological analysis 
of the crystal structure, as well as ab initio molecular 
dynamics (AIMD).  

Figure 1 shows a comparison between AIMD 
results (left) from [2] and our topological analysis (right) 
on the recently identified superionic conductor 
Li10GeP2S12 (LGPS) [3]. The positive correlations we 
observe validate the use of the topological analysis as a 
rapid methodology to analyze and gather information on 
the size and shape of conduction paths for different 
crystal structures. Furthermore, by comparing topological 
results and AIMD results, it is possible to correlate 
transport properties with geometric features, e.g., 
activation energy with bottleneck size. These correlations 
allow us to better understand the nature of conduction in 
solid-state lithium ion conducting materials.  

The rules governing the relationship between 
geometric parameters and transport properties such as 
diffusivity and activation energy are presented.   
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Figure 1: Comparison of results on Li10GeP2S12 
between ab initio molecular dynamics (left side) [2], 
and migration path analysis (right-side). The bottleneck 
size is 1.87 A. 

Abstract #812, Honolulu PRiME 2012, © 2012 The Electrochemical Society

) unless CC License in place (see abstract).  ecsdl.org/site/terms_use address. Redistribution subject to ECS terms of use (see 185.220.101.70Downloaded on 2019-08-05 to IP 

http://ecsdl.org/site/terms_use

