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Li-ion batteries have been gaining increasing importance, driven by the growing utilization of renewable
energy and the expansion of electric vehicles. To meet market demands, it is essential to ensure high
energy density and battery safety. All-solid-state batteries (ASSBs) have attracted significant attention as a
potential solution. Among the advantages, they operate with an ion-conductive solid electrolyte instead of
a liquid electrolyte therefore significantly reducing the risk of fire. In addition, by using high-capacity
alternative electrode materials, ASSBs offer a promising opportunity to enhance energy density, making
them highly desirable in the automotive and secondary battery industries. In ASSBs, Li metal can be used
as the anode, providing a high theoretical capacity (3860 mAh/g). However, challenges related to the high
interfacial resistance between Li metal and solid electrolytes and those concerning material degradation
during charge-discharge cycles need to be addressed for the successful commercialization of ASSBs. This
review introduces and discusses the interfacial reactions between Li metal and solid electrolytes, along
with research cases aiming to improve these interactions. Additionally, future development directions in

this field are explored.
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Fig. 1. Illustration of the interface design by Li,PO, coating using ALD. (a) Formation of amorphous Li,PO, (LPO, =10 nm)
layer on polished LLZTO pellet. (b) Surface densification under high temperature. (c) Lithium dendrite penetration into the
garnet electrolyte, resulting from unstable and weak interface chemistry during cycling with Li anode. (d) The top LPO layer
stabilizes the Li/LLZTO interface by forming a stable and dense layer (orange). Reproduced with permission from ref. [33].
Copyright 2020, WILEY-VCH
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Fig. 2. (a) Impedance profiles of LLCZT cells. (b) Arrhenius plot of the LS/LLCZT/LS cell. (¢) Impedance profiles of LLCZT
cells. (d) Scheme of the interfacial resistance of LLCZT/Li and LLCZT/LS/Li. (e, f) Direct current cycling measurement
results of cells. (g, h) Cross-sectional SEM of the LLCZT/LS/Li pellet after cycling and EDS analysis. Reproduced with
permission from ref. [35]. Copyright 2020, American Chemical Society
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forms dendrites. Reproduced with permission from ref. [59]. Copyright 2019, WILEY-VCH
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