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Fig. 1. (a) The contact angle of molten metallic Li on different surfaces; (b) calculated work of adhesion (W,,), contact angle (6),

and atomic structure for the Li-Li,COy and Li-LLZO interfaces*?.
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Fig. 2. (a) Using Pt crucible instead of alumina crucible can effectively reduce the Li,COj formation on LLZO after exposed to
airP¥; (b) the rapid thermal pulsing treatment can effectively remove the Li,CO3 impurity and minimize Li loss!®¥); (¢) adding inor-
ganic additives such as LiF and LizPO,, or creating Li-deficient compounds on the surface can eliminate Li,COg contaminants(51;

(d) improving Li/LLZO interface contact by removing Li,COs via rapid acid treatment®?.
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Fig. 3. (a) Using Ge as buffer layer to modify Li/LLZO interfacel’; (b) schematic of the experimental set-up for operando Neutron

depth profiling and the results for LLZO cellP¥; (c) schematic diagram of the conversion reaction and the chemical evolution of the

MoS,-coating layer in the polarization process!S!.
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SPECIAL TOPIC—Fundamental physics problems in all solid state batteries

Research progress of interface problems and optimization of
garnet-type solid electrolyte *
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Abstract

With the increasing demand for storage devices with higher energy output and better safety performance,
all-solid-state batteries show their potential to replace the traditional liquid-based Li-ion batteries in the future
storage market. Garnet-type Li;LasZr,O, is one of the most attractive solid electrolyte materials because of its
high ionic conductivity and stability to lithium metal. However, the large interfacial resistance originating from
the insufficient solid-solid contact and the penetration of the lithium dendrite due to the inhomogeneous
dissolution and deposition of lithium, hinder the all-solid-state batteries from developing. Focusing on the main
interfacial problems in garnet-type all-solid battery, this review provides a fundamental understanding of the
Li,CO; issues in Li;LasZryO5 solid electrolyte and addresses the key factors influencing Li/ Li;LasZryOqy/
cathode interfacial wettability and the growth of Li dendrite, thus giving the key factors of constructing ideal
interfaces. Finally, the possible research direction of garnet-type all-solid-state battery in the future is also

prospected, which provides a guidance for developing and using all-solid-state batteries.

Keywords: Li;LasZr,0,, all-solid-state battery, interface modification, characterization technology
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