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Figure S1. SEM images of CB/S composite at different magnifications.
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Figure S2. TGA curve of the CB/S composite.
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Figure S5. (a) Digital photograph of Nafion/PAA spinning solution. (b) SEM image of pristine NP mat/PP
separator. SEM images of NP-Li/PP separators after (c) 2 h, (d) 6 h, (¢) 12 h, and (f) 24 h of lithiation.
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Figure S6. The impedance plots of (a) PP, (b) NP coated/PP, (c) NP mat/PP, and (d) NP-Li/PP separators at
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The Li* conductivity (o) was calculated according to the following equation:

and 4 was the area of separator.

L
°=Ra

where R was the separator resistance obtained from the impedance plot, L was the thickness of separator,

Figure S7. SEM image of PP separator with porous structure.
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Figure S8. (a) The Li* contents, Li* conductivities and (b) impedance plots of separators with different

treatment times at room temperature.

The Li* content (C;;*) was calculated according to the following equation:

Cpi+ =

!
V'NaoH CNaoH  VNaOH CNaoH

WI

w

where V'y,on Was the volume of NaOH solution used to titrate untreated modification layer, cy,on Was the
molar concentration of NaOH solution, 7’ was the weight of the untreated modification layer, Vy,oy Was

the volume of NaOH solution used to titrate the modification layer with certain lithiation degree, and W

was the weight of the corresponding modification layer.
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Figure S9. Li* transference number of separators. (a) Chronoamperometry profiles, and the impedance plots
at initial and steady states for (b) PP, (c) NP coated/PP, (d) NP mat/PP, and (e) NP-Li/PP separators.

The Li* transference number (z;;") was calculated according to the equation:
Is(AV — IgRo)
it =7 0 7o

I O(AV —1 sRs)

where [, and I were the initial and steady-state current obtained from chronoamperometry, respectively,

Ry and Rg were the interfacial resistance before and after polarization, respectively, and AV was the

potential

difference.
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Figure S10. CV curves of the cells with (a) PP and (b) NP-Li/PP separator for the first five cycle.
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Figure S11. Charge/discharge profiles of the cells with (a) PP, (b) NP coated/PP, and (c) NP mat/PP

separators at various rates.
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Figure S12. Charge/discharge profiles of the cells with (a) PP, (b) NP coated/PP, (c) NP mat/PP, and (d) NP-
Li/PP separators at 1.0 C.

S6



1500 5

= &
A M )
T <
o) <
> 900- E
.g 2
g 3
8 600 - Q
0 3
5;:; = Discharge Current density: 0.5 C =5
g 300+ o Charge S loading: 5.6 mg cm? 1 o
7] <
0 T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100

Cycle number

Figure S13. Cycling performance of the cell with NP-Li/PP separator at a high sulfur loading of 5.6 mg cm™.

Figure S14. Digital photograph of a homemade light-emitting diode panel lighted by a cell with NP-Li/PP
separator.
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Figure S15. Photographs of disassembled cells with (a) PP and (b) NP-Li/PP separators after long-term
cycling test. The top sides of these separators were faced toward cathodes. Surface SEM images of the cycled
Li anodes in cells with (c) PP and (d) NP-Li/PP separators. Corresponding sulfur elemental maps of the cycled
Li anodes in cells with (e) PP and (f) NP-Li/PP separators.
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Figure S16. TGA curves of the SP mat and SP-Li.
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Figure S18. The impedance plots of (a) PP, (b) SP coated/PP, (c) SP mat/PP and (d) SP-Li/PP separators at

24 h
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Table S1. Comparison of the cycling stability for Li—S batteries with various modified separators.

. Residual Cyclic
Sloading S content Rate Cycle

Barrier capacity decay Ref.
(mg cm?) (Wt%) (C) number
(mAh g) rate
Nafion 0.5 50 1.0 500 487 0.080 (1)
SPEEK/Nafion

) 6.0 45 0.2 500 650 0.100 2)

composite
Gum

Arabic/carbon 1.1 60 1.0 250 827 0.024 3)
nanofiber
Porphyrin-

1.0 63 0.5 300 798 0.099 4

derived graphene

Activated carbon

2.2 70 0.2 200 819 0.130 (5)
nanofiber
Laponite/carbon
1.1 70 0.2 500 838 0.060 (6)
black
Black
1.7 67 0.2 100 800 0.139 (7)
phosphorus
Carbon nitride
3.2 80 0.5 700 850 0.041 (8)
phosphorus
Carbon/tungsten
. 1.5 70 2.0 1000 430 0.046 9)
disulfide
Nafion/PAA This
2.0 74 1.0 1000 748 0.023
nanofiber work
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