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Figure S1. Schematic illustration of growth mechanism for the MnO,@PP separator.
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Figure S2. The digital photograph of the front side and reverse side of MnO,@PP
separator and the kneading/spreading test of the MnO,@PP separator.

Figure S3. (a) Cross-sectional morphologies of MnO,@PP separator, and
corresponding elemental mapping images of (b) C, (c¢) O, (d) Mn.
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Figure S4. Contact angle measurements of (a) pristine separator; and (b) MnO,/PP separator for
the electrolyte.
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Figure S5. The XRD pattern of the MnO, powders stripped from the MnO,@PP
separator.
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Figure S6. Capacity optimization of MnO, content in the MnO,@PP separator.
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Figure S7. The equivalent circuit diagram of the Nyquist plots.
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Figure S8. Digital photographs of the Li,S¢ diffusion tests for the MnO,@PP

separator (top) and PP separator (bottom)
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Figure S9. EDX spectra of MnO,@PP separator after cycling.
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Figure S10. XRD patterns of MnO,@PP separator after cycling and standard
XRD patterns sulfur and Li,S powder.

(a)

Figure S11. The SEM images and corresponding elemental mapping images of (a,b,c

)PP and (d,e,))MnO,@PP separator after cycling.

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

Areal
Coating or Sulfur Sulfur Discharge E/S
Thickness Cathode capacity Ref

interlayer loading  content Capacity ratio
(mAh
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Super  ~755mAh g,

MoO;@CNT N/A 1.0 60% <2.0 N/A S1
P/S 200m, 0.3 C
Super 1038 mAh g1,
EUC-CNF N/A 1.5 70% <2.0 N/A S2
P/S 50w, 0.2 C
680 mAh g,
SSNS/CNT 10pm 1.0 65% KB/S <2.0 N/A S3
100w, 0.2 C
~600 mAh g,
GO@MoS, um 3.64 70% CB/S 2.2 14 S4
95w, 0.2 C
1000 mAh g
TiO2/C 80um 1.1 54% AB/S <2.0 36 S5
L, 60m, 0.1 C
800 mAh g,
CNF@ZrO, N/A 2.7 70% CB/S ~2.1 40 S6
60w, 0.2 C
700 mAh g!
rGO@SL 0.8nm 3.8 75% CB/S 2.7 8 S7
50w, 0.05 C
) Super 744 mAh g!
TiN 25um 1.3 70% <2.0 46 S8
P/S 200m, 0.5 C
~603 mAh g,
MnO2 380nm 1.5-2.5 66% KB/S <2.0 8.8 S9
500m, 0.5 C
~747 mAh g1, This
MnO,@PP 500nm 6 70% CB/S ~6 ~6.6
150m, 0.2 C work
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