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Abstract: All-solid-state sulfide batteries (ASSBs) have become one of the most promising next—generation battery
technologies due to their high energy density and good safety. However, their electrochemical performance still falls
short of expectations, particularly under high—voltage cathodes and high—-mass—loading conditions. Issues such as
side reactions at solid—solid interfaces within the composite cathode can lead to problems including space charge
layer formation, volume expansion, and hindered electron/ion transport, thereby compromising the overall
performance of ASSBs. This article provides an overview of the current research progress on modifying composite
cathodes in sulfide—based ASSBs. It summarizes recent advances in material surface modification (interface
engineering), electrolyte optimization (material engineering), electrode doping and modification (component
engineering), and electrode structural engineering, highlighting their respective advantages and applications.
Furthermore, it offers guidance for future research directions in the development of composite cathodes for sulfide—

based all-solid—state lithium batteries.
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Fig.1 Issues and modification strategies in the composite cathode of sulfide—based all-solid—state batteries
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Fig.2 (a) Impedance (Z) and charge—discharge curves of an In-Li/L.CO battery®”; (b) Impedance curves of uncoated, SiO,—coated, and

Li,Si0,—coated LCO all-solid—state batteries after the first charge to 4.6V (vs Li) *; (¢) Schematic diagram of the in—situ formation

process of an LCTO coating on the LCO core, and the cycling and rate performance of the modified battery™
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(a) Mechanism of LiPO,F, at the cathode interface and the corresponding all-solid—state battery performance’”; (b) Enhanced

(c) Modification mechanism of LiDFOB doping on the cathode and the performance of
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solid—state battery performance'"

and the corresponding all-solid—state battery performance”™; (¢) Enhancement of electrode ion transport and compactness by the binder
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Table 4 Modification mechanisms and implementation effects of structural engineering
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Fig.10 (a) Performance of all-solid—state batteries using NCM622 with different particle sizes””; (b) Effect of FeS, particle size on the

performance of all-solid—state batteries”™; (c) Performance comparison of all-solid—state batteries based on single—crystal and

polycrystalline NCM532 systems””; (d) SEM images of S-NCA and SM—NCA after 100 cycles®”
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