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Review on the frontier progress of cathode modification for
all-solid-state lithium-selenium batteries
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Abstract: The energy density of traditional lithium-ion batteries is approaching its theoretical limit,
making it difficult to meet the growing demand for high-energy storage. All-solid-state lithium-selenium
batteries (ASSLSeBs) with high-energy-density selenium cathodes have emerged as an ideal alternative
due to their enhanced safety and absence of the shuttle effect. This article focuses on the selenium cathode
in ASSLSeBs, highlighting core challenges and advanced modification strategies. It systematically
analyzes the root causes of issues such as the poor electronic conductivity of Se and Li,Se, as well as the
high interfacial impedance resulting from inadequate solid-solid contact, thereby establishing a foundation
for identifying viable improvement pathways. Subsequently, the article summarizes recent advances in
enhancing the conductivity of composite cathodes and optimizing solid-solid interfacial contact. The

fundamental principles, fabrication techniques, and performance enhancement outcomes of various
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strategies are critically evaluated. Finally, key challenges and future research directions for advanced

cathode development in ASSLSeBs are discussed.
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Table 2 Summary of different modifications

e 1A EMK FELfifE I HL I wiREE ERRE FERRR% S0k
Se-LPS-C 7] 50mA-g’ 652 mAh-g' 100 90 [11]
Se-LHC-C "z 0.1C 617 mAh-g "' 750 65 [17]
TFAR - Fh 5 T 1C 862 mAh-g "' 800 >100
Se-LPSB-C-Lil ~ Bitft# . [18]
2C 634 mAh-g 2000 83
Se@MPC BEY 2C 293mAh-g’ 3000 97 [28]
0.05C 528 mAh-g' 100 93
Se/CMK-3 et . [12]
0.5C 296 mAh-g 200 91
0.5C 866 mAh-g ' 200 27
0.5C(60 °C) 1026 mAh-g”' 150 37
Se/CNT ik B (31]
0.3C(-20 °C) 344 mAh-g 200 66
1.5C(=20 C) 193 mAh-g ' 1000 34
15 FH 3 VGs-Se HABTEHL 25 pA-cm 4.4 pAh-em” 1000 89 [19]
Se/NHPC AL 120mA-g' 387 mAhg ' 100 81 (32]
0.1C 660 mAh-g' 100 >100
2C 416 mAh-g ' 4000 >100
AcEG@Se B 1C(60 °C) 453 mAh-g ' 200 >100 [33]
0.1C(0 °C) 310 mAh-g ' 200 >100
0.1C(-20 C) 293 mAh-g”' 200 >100
50mA-g 889 mAh-g ' 50 38
itk et SeS, iki&] . . [40]
400 mA-g (60 C) 1116 mAh-g 100 84
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