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Fig. 1. Schematics of different interface structures in all-solid-state batteryl® 8.
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Fig. 2. Structure and material transport of the physical contact interface: (a) The structural evolution of the LCO positive elec-

trode in an all-solid-state batteryl®; (b) the structural evolution of LNMO cathode materials in all-solid-state batteries 1% (c) regu-

lation of LCO/LLZO solid-solid contact interface structure and material exchangel'?; (d) structural evolution and material ex-
change of NCM811/LGPS solid-solid contact interface during operation!'?.
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Fig. 3. Structure and mater transport of the chemical contact interface: (a) Reaction at the Li/LAGP interfacel’”; (b) Li/LZPO in-

terface reaction!'; (¢) Li/LLZO interface reaction!”).
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Fig. 4. Improvement of the physical contact of the solid-solid interface: (a) A cathode-supported solid electrolyte membrane frame-

work'®l; (b) the surface structure of the electrode controlled by the interface of the all-solid-state battery!'?.
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SPECIAL TOPIC—Fundamental physics problems in all solid state batteries

Structural evolution and matter transportation of the
interface in all-solid-state battery”

Gong Yue!  Gu Lin D231
1) (Laboratory of Advanced Materials & Electron Microscopy, Institute of Physics,
Chinese Academy of Sciences, Beijing 100190, China)
2) (School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)
3) (Songshan Lake Materials Laboratory, Dongguan 523808, China)

( Received 21 July 2020; revised manuscript received 24 October 2020 )

Abstract

The essence of the scientific problem in all solid-state batteries lies in the properties of the introduced solid
electrolyte and the existence of a new solid-solid interface. Starting from the structure-property relationship, the
structural evolution of the solid-solid interface and the electrolyte itself, and the matter transport process
determine the performance of the all-solid-state battery. With the continuous enrichment of solid electrolyte
materials, the current problems in all solid-state batteries are mainly concentrated on the solid-solid interface.
The composition and structure at the interface limit the performance of all solid-state batteries. According to
the different situations of solid-solid interface contact, this article summarizes and discusses the structure and
matter transport at the solid-solid interface in all solid-state batteries according to the three levels of solid-solid
interface physical contact, chemical contact and surface modification. Finally, the relationship between local
symmetry and material properties under the macroscopic complex system is discussed from the perspective of

the functional origin of functional materials.

Keywords: all-solid-state battery, interface structure, matter transportation, electron microscopy
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