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Fig. 1. The electrolytes for ion transport: liquid electrolyte, polymer-based solid electrolyte, inorganic solid electrolyte and compos-

ite solid electrolyte.
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Fig. 2. The factors affecting the microscopic physical image of ion transport: transport mechanism and description factors. For ex-

ample: knock-off ion transport?!), BVSE method based ion transport channel description??, multi-ion coordinated transport in NAS-

ICON®J, mobile ion in composite solids'®.
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Fig. 3. The schematic diagram of portable ion transport in the kinetic process of solvation and desolvation of liquid electrolyte.
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Fig. 4. The schematic diagram of ion transport between coordination in the organic polymer-based solid electrolyte.
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Fig. 5. The ion transport in the inorganic solid electrolytes: (a) The ion transport in the bulk; (b) the ion transport along the grain

boundaries; (c) the ion transport across the grain boundaries.
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Fig. 6. The ion interstitial diffusion transport in the inorganic solid electrolytes: (a) The interstitial ion transport; (b) the vacant ion

transport.
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Fig. 7. The concerted and coordinated diffusion of trans-
port ion and skeleton ion in the inorganic solid electrolytes.
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Fig. 10. Transport characteristics of conductive ions in LTMH (Li3TMClg): (a) The ion transport in LisYClg with space group
P3m111%; (b) the ion transport in Li;YCl; with hep-like Anion latticel''!; (c) the ion transport in Li;MClg (M = Y, Er) with space

group P3m111M2; (d) the ion transport in LizScCl; with ccp Anion latticel
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Fig. 11. Transport form of ion in the liquid, organic polymer and inorganic solid electrolytes: (a) Li* coordination in electrolytel!'!?);

(b) Ion coordinated transport in the single-ion solid-state polymer electrolytes!''®; (c) Concerted migration of multi-ion in NAS-

ICON with framework channels(2,
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SPECIAL TOPIC—Fundamental physics problems in all solid state batteries
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Ren Yuan?  Zou Zhe-Yi®)  Zhao Qian¥  Wang Da !
Yu Jia®  Shi Si-Qi V1
1) (School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)
2) (School of Mechanical Engineering, Inner Mongolia University of Science & Technology, Baotou, Inner Mongolia 014010, China)
3) (School of Materials Science and Engineering, Xiangtan University, Xiangtan, Hunan 411105, China)

4) (Materials Genome Institute, Shanghai University, Shanghai 200444, China)

( Received 11 September 2020; revised manuscript received 9 November 2020 )

Abstract

Analyzing the microscopic physical image of the ion transport characteristics has important guiding
significance for improving the ion conduction behavior in the electrolytes. In this article, we summarize the
factors influencing the physical images of ion transport in liquid, organic polymer and inorganic solid
electrolytes. The descriptive factors relating to the ion transport physical image are refined by analyzing various
transport physical models and comparing the ion transport mechanisms in the three types of electrolytes. In the
evolution of the physical state from continuous fluid to flexible carrier to rigid framework, the ion transport
image is characterized by the inherent properties of various electrolytes and external conditions, in which the
disorder of the medium plays a dominant role. Revealing the relationships between the electrolyte structure and
dynamic behaviors with the ion conductivity and transport process is conducive to the development of the
method of controlling the dynamic performance of conducting ion based on the microphysical image of ion

transport.
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