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Supporting Figures and Tables
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Figure S1. Thermogravimetric analysis curve of the ZnSe

Figure S2. SEM image of ZIF-8 particles.
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" Figure S3. SEM mapping of ZIF-8-ZIF-67.
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Figure S4. XRD patterns of ZIF-8 and ZIF-8@ZIF-67.
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Figure SS. (a) FESEM, (b) TEM, and (c) HRTEM images of ZnSe@NC. (d) HAADF-STEM

image and corresponding EDS elemental mapping of Zn, Se, C, and N.
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Figure S6. XRD pattern of CoSe, @NC.
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Figure S7. N, adsorption-desorption isotherms and pore-size distribution curves (inset) of (a)

ZnSe-CoSe2@NC and (b) ZnSe@NC.
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Figure S8. Adsorption energy of ZnSe-CoSe:@NC and ZnSe@NC with LiPSs.
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Figure S9. Nyquist plots of symmetric batteries.

ZnSe@NC

Figure S10. SEM images of (a) ZnSe-CoSe,@NC and (b) ZnSe @NC after Li.S deposition.



Figure S11. The cross-sectional SEM image of the PVDF-LLZTO film.
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Figure S12. Nyquist plots of PVDF-LLZTO solid-state electrolyte.
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Figure S13. Cycling stability of a Li/ PVDF-LLZTO /Li symmetric cell at 0.1 mA cm™2 at 30
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. Tafel slopes determined from peak C in Figure 3a.
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Figure S15. CV curves of (a) ZnSe-CoSe, @NC/S and (b) ZnSe@NC/S electrodes at various
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Figure S16. FESEM images of (a) ZnSe-CoSe,@NC/S and (b) ZnSe@NC/S electrodes.
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Figure S17. GCD curves of the ZnSe@NC/S electrode at various rates.
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Figure S18. GCD curves of the ZnSe@NC/S electrode at 0.2 C.
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Figure S19. GCD curves of the (a) ZnSe-CoSe,@NC/S and (b) ZnSe@NC/S electrodes at 0.5
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Figure S20. (a) Rate capability, (b) GCD profiles measured at various rates, long-term
cycling performance at (¢) 0.2 C and (d) 0.5 C of CoSe2@NC/S electrode.
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Figure S21. Cycling performance of high-sulfur-loading SSLSB with ZnSe-CoSe@NC/S
electrode at 0.2 C.
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Figure S22. Cycling performance of the SSLSBs at 0.5 C containing an interruption rest for 7

days.
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Figure S23. EIS Nyquist plots of SSLSBs assembled with ZnSe-CoSe,@NC/S and

ZnSe@NC/S electrodes after cycling.
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Figure S24. FESEM images of Li anode utilizing (a) ZnSe-CoSe@NC/S and (b)
ZnSe@NC/S electrodes after cycling. High-resolution S 2p XPS spectra of Li anode
employing (c) ZnSe-CoSe:@NC/S and (d) ZnSe@NC/S electrodes after cycling.
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Table S1. Comparative analysis of the electrochemical properties of recently reported host materials for SSLSBs.

S-cathode Composite solid-state T/°C Current Initial capacity Cycle Retention Sulfur loading Ref
ef.
components electrolytes density (mAh g™) number rate/ % / mg cm2
KB@S/PEO-
PEO/LiTFSI/MIL-125-NH, 60 0.1C 741 50 94.8 0.5-1 1
LiTFSI
S/KB PEO-LiTFSI-LLZTO 60 02C 833 50 95.9 0.5 2
S@C PEO-PIM 60 02C 1181 100 61.8 1 3
PVDF-Coated .
PEO/PTFE/LiTFSI 55 0.03C 818 60 77 1-2 4
Sulfur
PEO-LiTFSI-LLZTO-
S/C 60 0.1C 980 100 61.2 0.7-0.9 5
acetamide
S/KB TFSI-QACC/PEO 60 0.1C 1191.1 100 59 0.5 6
PEO-LiTFSI-Py s TFSI-
S/C 50 02C 607.9 100 89 1.5 7
PGA-ALO;
SPAN PVDF-HFP-LiFSI 25 02C 1325 100 67.7 0.5-1 8
ZnSe- 0.2C 1016 80 60.6 This
PVDF-LiTFSI-LLZTO 30 0.75-1
CoSe,@NC/S 05C 766 100 65.7 work
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