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Figure S1 XRD pattern of MnOx-NiOx/C.

Figure S2 TGA curve of MnOx-NiOx/C.

Figure S3 SEM image of MnOx-NiOx/C.



Figure S4 Bright field TEM image of MnOx-NiOx/C. 

Figure S5. (a) The optical photographs of NiOx/C modified PP separator, MnOx/C 
modified PP separator and MnOx-NiOx/C modified PP separator. The thickness 
testing and flexibility show (as the insert) of (b) NiOx/C modified PP separator, (c) 
MnOx/C modified PP separator and (d) MnOx-NiOx/C modified PP separator.

Figure S6 The cross-sectional SEM image of PP separator modified by MnOx-NiOx/C.



    
Figure S7 The photograph of color comparison of Li2S8 solution after adding NiOx/C, 
MnOx/C and MnOx-NiOx/C for 8 h.

Figure S8. (a) CV curves of the symmetric cells with NiOx/C electrodes and MnOx/C 
electrodes using Li2S8 electrolyte or Li2S8-free electrolyte at a scan rate of 0.2 mV s-1. 
(b) CV curves of the symmetric cells with MnOx-NiOx/C electrodes using Li2S8 
electrolyte or Li2S8-free electrolyte at a scan rate of 0.2 mV s-1 and the CV curve 
obtained by calculation and simulation according to the CV curve in Figure S8a and 
the ICP results in Table S1. (c) CV curves of the symmetric cells with NiOx/C 
electrodes and MnOx/C electrodes using Li2S8 electrolyte or Li2S8-free electrolyte at a 
scan rate of 2 mV s-1. (d) CV curves of the symmetric cells with MnOx-NiOx/C 
electrodes using Li2S8 electrolyte or Li2S8-free electrolyte at a scan rate of 2.0 mV s-1 
and the CV curve obtained by calculation and simulation according to the CV curve in 
Figure S8c and the ICP results in Table S1.



Figure S9 Galvanostatic charge-discharge profile of the cell with MnOx-NiOx/C 
modified PP separator at 0.39 mA cm-2 at E/S = 23 μL mg-1, comparing to a 
calculated result (dotted line in pink) based on galvanostatic charge-discharge profiles 
of NiOx/C modified PP cell and MnOx/C modified PP cell.

Figure S10 The QL/QH ratio at different current densities of cells with NiOx/C, 
MnOx/C and MnOx-NiOx/C modified PP separators at E/S = 23 μL mg-1.



Figure S11. XPS spectras of (a) Ni 2p, (b) Mn 2p and (c) S 2p of MnOx-NiOx/C 
modified PP separator of cells during different discharging/charging stages.

Figure S12. (a) Potentiostatic discharge profile at 2.05 V of cells with Pure PP, 
NiOx/C, MnOx/C and MnOx-NiOx/C modified PP separators for evaluating 
precipitation kinetics of Li2S with Li2S8 catholyte. (b) Potentiostatic charge profiles at 
2.30 V of cells with Pure PP, NiOx/C, MnOx/C and MnOx-NiOx/C modified PP 
separators for evaluating dissolution kinetics of Li2S with Li2S8 catholyte.



Figure S13. Electrochemical impedance spectra (EIS) of cells with (a) Pure PP, (b) 
NiOx/C, (c) MnOx/C, and (d) MnOx-NiOx/C modified PP separators after different 
cycles (1 C).

Figure S14. Galvanostatic charge-discharge profiles of cells with separator of (a) Pure 
PP, (b) NiOx/C modified PP, (c) MnOx/C modified PP and (d) MnOx-NiOx/C 
modified PP at different current densities at E/S = 23 μL mg-1.



Figure S15. Cycling performance of cell with MnOx-NiOx/C modified PP separator at 
0.66 mA cm-2 with a sulfur loading of 4.3 mg cm-2 at E/S = 8 μL mg-1.

Table S1 ICP analysis of MnOx-NiOx/C.

Table S2 The fitting EIS results of cells with Pure PP, NiOx/C, MnOx/C and MnOx-
NiOx/C modified PP separators after 200th discharging (1 C).


