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Supplementary Figures and Tables
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Figure S1. Schematic illustration of synthetic procedures of the H,MnO,
nanosheets.
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Figure S2. Photographs of (a) Na-type birnessite, protonated birnessite, and
delaminated HMnO,.;x powder with the same mass; (b) delaminated H,MnO,
suspension in TMAOH solution.
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I%igure S5. SEM images of delaminated H,MnQO,., nanosheets.
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Figure S6. (a, b, c) TEM image and (d, e, f) HRTEM image of delaminated H,MnO,.
nanosheets.
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Figure S7. XPS survey of delaminated H{MnO,. nanosheets.
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Figure S8. SEM images of G-PP separator from top view.



120 °C, 10 min

Fighre S9. Digital photographs of the EB-PP (left) and PP (right) separator at heating
temperature (a) 25 °C and (b) 120 °C.
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Figure S10. SEM images of EB-PP separator from top view and corresponding EDX
mapping of C, Mn and O elements.
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Figure S11. X-ray diffraction (XRD) patterns of Vulcan XC-72 and 70%S@VC.
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Figure S13. Electrochemical impedance spectra with G-PP separator collected before
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Table S1. The parameters gained from the EIS curves in Figure 4a.

: | First cycle  After 60"  First cycle After 60"  First cycle  After 60t
amples
R, (©2) R, () R () R () R¢ () R¢ ()
PP 1.67 2.35 17.61 24.45 16.41 15.69
G-PP 2.56 4.33 5.50 10.41 6.34 13.69
EB-PP 1.55 2.16 18.17 15.61 \ \
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Figure S14. The equivalent circuit for PP, G-PP and EB-PP separator.
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Figure S15. Charge-discharge curves of (a) EB-PP, (b) G-PP and (c) PP separators at
various current densities from 0.2 to 2 C.
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Figure S16. Charge-discharge curves of (a) EB-PP, (b) G-PP and (c) PP separators at
various cycles at 0.2 C.
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Figure S17. Cycling performance of Li-S battery with CNTs-PP and PP separator
with sulfur mass load of 1.8 mg cm™ at current density of 0.5 C.
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Figure S18. Cycling performance of Li-S battery with the EB-PP separator with sulfur
mass load of 3.5 mg cm at current density of 0.1 C.
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Figure S19. Immersing of th cycled electrode a;d éz:p;irator harvested from the
batteries with PP and EB-PP in DME solvent for 1 h.
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Figure S20. Adsorption/desorption isotherms and corresponding pore size distribution

of (a) CNTs and (b) graphene.
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Figure S21. Sealed vials of the Li,S4 solution after contact with same specific area of

different sample powders.
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Figure S22. O 1s XPS spectra of HMnO,.,@Li,Se.
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Figure S23. Nucleation overpotential of the Li symmetrical cells with PP seporator
(purple line) and EB-PP seporator (green line).
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Figure S24. Surface SEM images of lithium anode with (e) PP seporator, and (f) EB-
PP seporator after cycling.

Figure S25. SEM images of esh lithiu metal.
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Table S2. The performance of the Li-S batteries with various modified separators.

Weight Thickness | S S S Current | Capacity
Barrier of barrier | of barrier | loading content | content | density decay Ref

(mg cm?) | (um) (mg cm?) | (Wt%)? (Wt%)P (A ghe | Cycles

0.064%

Graphene 1.3 30 1.5-2.1 70 38~43 1.5 (1]
500 cycles

Graphene ~0.150%

0.29 0.75 1-1.2 60 47-48 1.67 (2]
oxide (GO) 400 cycles
Mesoporous 0.081%

0.5 27 1.55 49 37 0.74 (831
carbon 500 cycles
LisTisO,/ 0.066%

0.35 35 1.2 60 47 0.5 [54]
graphene 300 cycles
LDH/ 0.060%

0.3 2 1.1-1.3 63 50-51 32 [83]
graphene 1000 cycles

0.262%

Ti;C, 0.4 2 0.7-1 48 31-34 0.84 [S6]
200 cycles
~0.133%

SnO,/rGO 0.15 20 2.87 55 52 1.67 (571
200 cycles

Fe;0,@ 0.024%

0.478 30 0.6-0.9 60 33-39 1.67 [S8]
Graphene 500 cycles

0.190%

MoO;@CNT | 0.577 30 1 60 38 0.5 (9]
200 cycles

Li6La3Ta1_5Y0_ 0.095%

0.8 ~11 1.8 60 42 0.84 [S10]
501,/Graphene 200 cycles
TiO,@carbon 0.126%

1.6 30 3 49 32 0.34 [st1]
nanofibers 300 cycles

0.056%

CNT@TiO, 0.7 12 1.7 60 43 1.67 (121
1000 cycles
0.1532%

B-rGO 0.2-0.3 25 1.45-1.56 | 56 46-50 0.167 [S13]
300 cycles

) 0.040%

This work ¢ 0.2 3 1.8 56 51 1.67 /

1000 cycles

(a) the S contents of the sulfur composite cathodes, (b) the S contents of the sulfur

composite cathodes after decorated with the barrier modified separator, (c) 1.67 A g’!
=1C, (d) EB-PP.
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