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Figure S1 Zeta Potential of the obtained samples before and after compounding.



Figure S2 (a) TEM image of MQDs, the inset was the particle size statistics of MQDs

and (b) AFM image of MQDs.



Figure S3 (a) SEM image, (b) HAADF image and (c, d) corresponding elemental

mappings of g-C;Ny.
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Figure S4 (a) N, adsorption-desorption curve and (b) pore size distribution curve of g-

C3N4@MQDS and g-C3N4.



Figure S5 Optical images of (a) Celgard, (b) GC and (c) GMC separator.
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Figure S6 (a) SEM image of GMC separator with a loading of 0.05 mg cm=2. Cross
section SEM image of GMC separator with a loading of (b) 0.2 mg cm~2 and (¢) 0.3
mg cm~2, the corresponding thickness of the modified layer is 8 pum and 15 um. (d)
Galvanostatic charge/discharge curves of Li-S cells assembled by GMC separator
with different thickness at 0.2 C. (e) Cycling performance of Li-S cells assembled by

GMC separator with different thickness at 2 C.
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Figure S7 The EIS curve before and after polarization of Li//Li symmetrical batteries

with (a) GMC, (b) GC and (c) Celgard separator.
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Figure S8 (a) Electrochemical impedance spectra and (b) corresponding ionic

conductivities of various separators.



Figure S9 Visual shuttle experiment using different separators: (a) Pristine Celgard, (b)

GC and (c) GMC.
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Figure S10 (a) SEM image of KJC/S electrode and corresponding mappings of (b) C,

(c) S. (d) TGA curve of KJC/S.
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Table S1 The comparisons of the comprehensive electrochemical performance of Li-S

cells with various separators.

Cycling performance

. Rate
Separator Max capai01ty capacity Cycle Ref.
(mAhg™) (mAh g-') Rate | pe Fading
CG-CFG@Mo,C 1632(0.1C) 755(3C) 05C 400 0.068% S1
SrF,-G 1311 (0.1C) 8783 C) 1.0C 350 0.050% S2
MoCo@CHS;-PP 1022(0.2C) 57530 1.0C 600 0.066% S3
ZnS/NCNS-PP 1480 (0.2C) 930(2C) 2.0C 800 0.039% S4
NbN@NG 1284 (0.2C) 819 (4C) 20C 500 0.036% S5
MnO,@PE 1345(0.1C) 689(3C) 05C 500 0.059% S6
STO-W/S 1242 (0.1C) 492 (20C) 1.0C 500 0.067% S7
Mo, N@NG 1309(0.2C) 860(4C) 2.0C 800 0.039% S8
ReS,@NG/PP 1350 (0.2C) 810(2C) 2.0C 80 0.064% S9
CNF-VS, 1135(02C) 780(2C) 5.0C 1000 0.050% S10
g-C;N4/PP 990 (0.2 C) 400(5C) 02cC 200 0.081% S11
g-CsNy/glass fiber 1166 (0.5C) 732(1C) 05C 400 0.070% S12
Co-TCN@PP 1304 (0.1C) 863(2C) 20C 400 0.070% S13
CoS@g-C5N,4 1290 (0.2C) 690 (2 C) 1.0C 500 0.030% S14
g-CsN/CNT@PP 1200 (0.1 C) 7552 C) 1.0C 500 0.030% S15
Porous MXene/PP 1282 (0.1C) 677(20C) 1.0C 500 0.070% S16
Ti3C,Ty/Ni-Co@PP 1260 (0.2C) 910(1C) 1.0C 500 0.050% S17
TIN@C/G 1490 (0.1C) 647 (2C) 1.0C 600 0.047% S18
MPF13-550/PP 1235(0.1C) 593(2C) 2.0C 200 0.120% S19
2-C3N,@MQDs 1433 (0.1C) 532(4C) 20C 1000 0.024%  This work
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Figure S11 Cycling performance of Li-S cells assembled by GMC separator at a high

sulfur loading of 3 mg cm™2.
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Figure S12 SEM images of the positive and negative electrodes of Li-S batteries with

different separators after cycling: (a, b) GMC, (c, d) GC and (e, f) pristine Celgard.

The insets were the corresponding optical picture.
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Figure S13 (a) Uv-vis spectra and (b) digital photos of Li,S4 solution and Li,S¢

solution after the addition of g-C5;N4 and g-CsN4,@MQDs.
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Figure S14 (a) XPS full spectra and high-resolution spectra of (b) S 2p, (c¢) Ti 2p and

(d) N 1s before and after the adsorption of Li,Se.
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