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Interficial Engineering of Lithium Metal Anode for Sulfide Solid State Batteries
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Abstract Lithium metal anode is recognized as the “Holy Grail” electrode because of its high specific capacity (3860
mAh/g) and low reduction potential (—3.04 V vs. standard hydrogen electrode), which is meaningful for batteries systems.
Remarkable improvement of ionic conductivity of sulfide electrolyte exceeding 10 mS/cm at room temperature has opened
up the opportunity to realized the commercialization of lithium metal anode. However, the practical implement of Li anode in
solid-state batteries is hundered by the poor cycle stability and the low energy efficiency stemming from the unstable inter-
faces due to the ultrahigh reactivity of lithium metal. At the anode interface, the lithium dendrite growth and solid electrolytes
(SE) reduction by lithium metal are serious challenges for lithium metal anode. To suppress the interfacial reactions and lith-
ium dendrite formation at the sulfide electrolyte/Li metal anode interface, various strategies have been implemented by re-
searchers, such as in situ formed robust SEI (solid electrolyte interface), surface modification and SE modification, etc. In
this article, we focus on the artificial solid electrolyte interface (ASEI) to strengthening the Li metal and solid electrolyte
interface. We fabricate the uniform LiF-rich ASEI using CF3(CF2);0CH3 by heating at a temperature of 150 ‘C for 6 h. LiF
layer at the interface between Li and sulfide electroyte could prevent Li dendrite growth. Compared to the Li/sulfide electro-
lyte interface, the Li/LiF/sulfide electrolyte interface is more stable. The symmetrical cell LiF@Li//LicPSsCl/LiF@Li
(LiF@Li//LPSCl/LiF@Li) does not short-circuit after 40 cycles at the current density of 0.1 mAh/cm? with a lower polariza-
tion potential. A solid-state battery LiINbO2@LiCoO2//LPSCl/LiF@Li (LNO@LCO//LPSCI//LiF@Li) employing LiF coated
Li metal as anode shows a high reversible discharge capacity of 138.4 mAh/g at 0.05 C and retains 110.9 mAh/g after 50
cycles. This interficial engineering for lithium metal and sulfide solid electrolyte provides new opportunity to commercialize
the Li metal batteries.

Keywords interfacial engineering; sulfide solid electrolyte; LiF artificial solid electrolyte interface; lithium metal anode;
solid-state battery
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Figure 1 Schematic diagram of the process for the surface coating of
LiF on Li anode
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Figure 2 (A) and (B) SEM images of Li, (C) photo of LiF@Li, (D) and
(E) SEM images of LiF@Li, (F) F element mapping on the surface of
LiF@Li
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Figure 3 XRD patterns of the LiF@Li and Li
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