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Fig. S2. (a) The SEM image of pristine separator and (b) surface wetting of
electrolyte droplets on the pristine separator (PP) and LNPO/rGO modified separator.
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Fig. S3. (a)XPS and HRXPS spectra of the C 1s, Li 1s, Ni 2p, P 2p, O Is in

LNPO/rGO hybrids.
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Fig. S4. Capacity optimization of LNPO content in the LNPO/rGO modified
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Fig. SS5. XRD pattern of LNPO/rGO modified separator after cycling and standard
XRD patterns sulfur and Li,S powder.
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Fig. S6. The equivalent circuit diagram of the Nyquist plots.
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Fig. S7. Digital photographs of the Li,S¢ diffusion tests for the pristine separator (top)
and LNPO/rGO modified separator (bottom)

Fig. S8. (a) SEM images of the surface of (a) the pristine Li metal; the surface of Li
metals in the cell with the (b) pristine separator, (¢) rGO modified separator and (d)
LNPO/rGO modified separator after cycling.
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Fig. S9. (a) SEM image and corresponding elemental mapping images of (b) C, (c) Ni,
(d) O, (e) P and (f) S elements of the LNPO/rGO modified separator after cycling and
HRXPS spectra of (g) S 2p; and (h) Li 1s of the LNPO/rGO modified separator after

cycling.

Table S1. Comparison of electrochemical properties functional separators in Li—S

cells
) ) Sulfur Reversible Capacity
Coating or Sulfur loading Cycle
content capacity retention Ref
interlayer (mg cm?) number
(%) (mAh cm?) (%)
MoO;/CNT 1 60 400 655 55 S1
Cu,(CuTCPP) 2 70 900 604 71 S2
MoO,/Mo,N 1.1 70 900 461 58 S3
GA/CNFs/Ni 1.5 90 500 620 71 S4
CNFs/VS, 1.25 80 600 520 57 S5
AC/Ni/N 2 80 700 575 65 S6
LNPO/rGO 1.5 80 1400 629 67 This work




Table S2. Comparison of electrochemical properties functional separators in Li—S

cells with high sulfur loading

Sulfur Sulfur Areal

Coating or ) Discharge Capacity ) Electrolyte/
) loading content  Cathode capacity ) Ref
interlayer (mAh g) Sulfur ratio
(mg cm?) (%) (mAh cm?)
~600 mAh
GO@MoS, 3.64 70% CB/S g1, 95th, 0.2 22 14 S7
C
680 mAh g
SSNS/CNT 1.0 65% KB/S L <2.0 N/A S8
100th, 0.2 C
800 mAh g
CNF@ZrO, 2.7 70% CB/S 1, 60th, 0.2 ~2.1 40 S9
C
Super 744 mAh g'!
TiN 1.3 70% <2.0 46 S10
P/S 200th, 0.5 C
~600 mAh
g,
2-C3Ny 4.0 45% GO/S ~2.4 20 S11
60th, 0.2
C
~800 mAh
CoP 3.24 56% rGO/S gl ~2.7 N/A S12
100th, 0.2 C
~623 mAh
This
LNPO/rGO 6 80% CB/S gl 42 83
work
300th, 0.3 C

Table S3. The impedance parameters simulated from the equivalent circuit
fitting of different cells

Sample Ro(Q2) R.(Q)
LNPO/rGO 23.17 517
rGO 56.32 1853
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