
Accepted Manuscript

Ab initio molecular dynamics study of lithium diffusion in tetragonal Li7La3Zr2O12

B. Andriyevsky, K. Doll, T. Jacob

PII: S0254-0584(16)30761-1

DOI: 10.1016/j.matchemphys.2016.10.025

Reference: MAC 19233

To appear in: Materials Chemistry and Physics

Received Date: 14 May 2016

Revised Date: 22 September 2016

Accepted Date: 16 October 2016

Please cite this article as: B. Andriyevsky, K. Doll, T. Jacob, Ab initio molecular dynamics study of
lithium diffusion in tetragonal Li7La3Zr2O12, Materials Chemistry and Physics (2016), doi: 10.1016/
j.matchemphys.2016.10.025.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.matchemphys.2016.10.025


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

* Corresponding author. E-mail address: bohdan.andriyevskyy@tu.koszalin.pl 

 Tel: +48 94 3478 690,  fax: +48 94 3433 479 

Ab initio molecular dynamics study of lithium diffusion in tetragonal Li7La3Zr2O12 

 

B. Andriyevsky a,b*, K. Doll  b,c, and T. Jacob b,d 

 

a) Faculty of Electronics and Computer Sciences, Koszalin University of Technology, 

2 Śniadeckich Str., PL-75-453, Koszalin, Poland 

b) Institute of Electrochemistry, Ulm University, Albert-Einstein-Allee 47, D-89069 Ulm, 

Germany  

c) Institute of Theoretical Chemistry, Pfaffenwaldring 55, D-70569 Stuttgart, Germany 

d) Helmholtz Institute Ulm (HIU), Albert-Einstein-Allee 11, D-89081 Ulm, Germany 

 

Abstract 

Using ab initio density functional theory the thermally-stimulated migration of lithium ions in 

the garnet-type material Li7La3Zr2O12 is investigated. The methods of ab initio equilibrium 

molecular dynamics have been applied to calculate the lithium ion self-diffusion coefficient 

and the diffusion barriers as function of lithium ion concentration. The concentration of 

lithium in the initial Li7La3Zr2O12 crystal unit cell is varied from 53 to 59 atoms, where 56 

lithium atoms represent the stoichiometric concentration. Almost monotonous dependencies 

of the main characteristics on the number of lithium atoms N(Li) have been found, except for a 

non-monotonous peculiarity of the stoichiometric compound (N(Li) = 56). Finally, the 

influence of the unit cell volume change on lithium ion diffusion parameters as well as lithium 

ion hopping rates has been studied. 
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Introduction 

Over the last 30 years, development and application of solid electrolytes possessing 

high ionic conductivity at room temperature and high chemical stabilities have been 

achieved [1]. Currently, there is great interest in the application of solid electrolytes for 

high-performance lithium batteries because of the high electrical, chemical, and 

mechanical stability [2]. Therefore, strong efforts are at present directed towards 
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