
Visualizing Morphological and Compositional Evolution of Interface of InLi-anode|thio-LISION 
Electrolyte in All-Solid-State Li-S Cell by in operando Synchrotron X-ray Tomography and Energy 

Dispersive Diffraction

Fu Sun,1* Kang Dong,1,2* Markus Osenberg,1,2 André Hilger,1 Sebastian Risse,3 Yan Lu,3,4 
Paul H. Kamm,1 Manuela Klaus,5 Henning Markötter,1 Francisco García-Moreno,1 Tobias Arlt2 

and Ingo Manke1

1Institute of Applied Materials
Helmholtz–Zentrum Berlin für Materialien und Energie

Hahn-Meitner-Platz 1, 14109 Berlin, Germany

2Institute of Material Science and Technologies
Technical University Berlin

Strasse des 17. Juni 135, 10623 Berlin, Germany

3Institute of Soft Matter and Functional Materials
Helmholtz–Zentrum Berlin für Materialien und Energie

Hahn-Meitner-Platz 1, 14109 Berlin, Germany

4Institute of Chemistry, University of Potsdam
Am Neuen Palais 10, House 9 14469 Potsdam, Germany

5Department of Microstructure and Residual Stress Analysis
Helmholtz–Zentrum Berlin für Materialien und Energie

Albert-Einstein-Straße 15, 12489 Berlin, Germany

This file contains the figures Figure S1-S4.

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2018



Figure S1 Electrochemical curve during the 10 µA conditional charging.

Figure S2 3D rendering showing the location of the regions shown in Figure 2C/Figure 3C and 
Figure 3D.



Figure S3 3D rendering showing the net volume expansion after the 0.1C charge process, 
calculated from the tomography datasets measured at the beginning and the end of 0.1C charge 
process. Note that this process ignores the slightest volume expansion that has been blocked by 

the largest ones due to the X-ray absorption.

Figure S4 XRD pattern (A) and ionic conductivity (B) of the employed LSPS solid electrolyte. 
The ionic conductivity is obtained from the NEI Corporation.


