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Supporting Information

Ni single atom on MoS, nanosheets enabling enhanced kinetics of Li-S batteries

Figure S2. (a-b) The SEM images of MoS, nanosheets.
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Figure S3. The elemental mappings of Ni-MoS, nanosheets.

Figure S4. (a-b) The TEM images of MoS, nanosheets.
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Figure S5. The XPS spectra of MoS,, Ni-MoS,: (a) Mo 3d spectra of Ni-MoS,, as well as (b) Mo 3d spectra
of MoS, and (c) Ni 2p spectra.
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Figure S6. Raman spectra of the Ni-MoS, nanosheets and MoS, nanosheets.



Figure S7. (a-b) The SEM images of the surface of pristine PP separator.

Figure S8. Digital photographs of the Ni-MoS,@PP separator (on the left) and PP separator (on the right)
before and after 120°Gor 24h.
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Figure S9. The electrochemical impedance spectroscopic (EIS) spectra of symmetric batteries assembled
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with different separators.
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Figure S10. Galvanostatic charging/discharging performance of Li-S batteries with different separators at
0.2C.
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Figure S11. Galvanostatic charge-discharge profiles of the Li-S batteries with Ni-MoS,@PP separator at
different rates in a potential window from 1.7 to 2.8V.
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Figure S12. Galvanostatic charge-discharge profiles of the Li-S batteries with (a) MoS,@PP separator and
(b) PP separator at different rates in a potential window from 1.7 to 2.8V.
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Figure S13. The electrochemical impedance spectroscopic (EIS) spectra of Li-S battery assembled with
different separators.
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Figure S14. (a-b) SEM images of the surface of Ni-MoS,@PP after 20 cycles.
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Figure S15. Shuttling tests with a double-L device for the Ni-MoS,@PP separator and the pristine PP
separator.
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Figure $16. UV-vis spectra of the Li,Sgsolution mixed with different samples, the inset is the photograph
of sealed vials after adsorption.
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Figure S17. Potentiostatic discharge profiles of Li,Sg solution at 2.05 V for the nucleation and dissolution
of Li,S on the Ni-MoS, and MoS, electrodes.
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Figure S18. TGA curve of sulfur content with normal sulfur loading (a) and high sulfur loandig (b).
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Figure S19. Top view of the optimized configurations for the binding of long-chain Li,S, to MoS,.
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Figure S20. Top view of the optimized configurations for the binding of long-chain Li,S, to Ni-MoS,.

Table S1. Detailed information of Li-S batteries fabricated with metal sulfide/single atom modified
separators.

Areal sulfur High sulfur  Maximum Rate capacity Fading rate (%)
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