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Fig. S1 XRD of the Ni-based MOF precursor.

Fig. S2 SEM image of the incomplete generated c-CN, showing that Ni serves as the catalytic center

for the generation of c-CN.
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Fig. S3 Digital photographs showing the preparation of c-CN with hydrophobic nature during and

after the etching process.



Fig. S4 SEM image of g-C3N, nanosheets prepared from the conventional thermal condensation of

urea. The edges of nanosheets are indicated by red arrows.
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Fig. S5 XPS high-resolution C 1s spectrum of (a) c-CN and (b) g-C3Nj.

Fig. S6 TEM image of c-CN, demonstrating porosities and morphological defects.
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Fig. S7 The pore size distribution of c-CN.
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Fig. S8 Sheet resistance map of the g-CsN, and MWCNTSs films.

Fig. S9 Digital photograph showing the Li,S¢ adsorption tests of g-C3N4, MWCNTSs, and c-CN.
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Fig. S10 XPS high-resolution S 2p spectrum of g-C3N, after the adsorption test of Li,S¢ for 3 h.
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Fig. S11 Binding geometric configurations and binding energies of Li,S¢ with g-C3N,4, the strong
interaction induces the distortion of C3N,4 layer. The hydrogen, lithium, carbon, nitrogen, and sulfur

atoms are marked with pink, brown, green, blue, and yellow, respectively.
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Fig. S12 13C nuclear magnetic resonance (NMR) spectrum of g-C;N, before and after Li,S¢

adsorption.
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Fig. S13 The geometrical configuration and binding energy of Li,Sg with defected c-CN. The lithium,

carbon, and sulfur atoms are marked with brown, green, and yellow, respectively.



Fig. S14 Cross-sectional SEM and EDS characterization showing the one-side coating of c-CN on the

separator after a Li,S¢ permeation test.

Fig. S15 STEM image and corresponding elemental maps of c-CN after Li,Sg adsorption.
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Fig. S16 TGA curve of the sulfur-graphene hybrid, showing a sulfur loss of 79.35%.
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Fig. S17 CV profiles of (a) no interlayer, (b) g-C3N, interlayer, and (c) c-CN interlayer-based cells at
various scan rates from 0.1-0.5 mV s, (d) Reaction kinetics with respect to the Li* ion diffusion

properties of peak ii at various scan rates.
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Fig. S19 Galvanostatic charge—discharge curves of c-CN PP based cell at various current densities.
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Fig. S20 Cyclic performance at 5.0 C of g-CsN, PP and c-CN PP, respectively.



Fig. S21 SEM inspection of the c-CN PP a) before, and b) after 200 cycles at 2.0 C. c) The

precipitation of solid short-chain polysulfides on the c-CN after battery cycling.
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Fig. S22 EIS spectrum of c-CN-derived supercapacitor in a three-electrode configuration.
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Fig. $S23 Galvanostatic charge-discharge curves of c-CN at various current density of 1-10 A g1 in

a three-electrode configuration.
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Fig. S24 (a) CV profiles of c-CN-derived SSC at different scan rates of 10-100 mV s1. (b)

Galvanostatic charge-discharge curves of SSC at different current densities of 1-5 A g1,



Table S1 Comparison of battery performances at high sulfur loading conditions based on various

modified-separators between this work and other reported studies.

S Initial .
. . . Capacity
Coating Loading conten | Rate capacity
. Host Cycles decay (% Ref.
materials (mg cm?) t (C) (mAh
per cycle)
(wt%) cm?)
c-CN Graphene
Ketjen
MoS,-PDDA 4.0 60 1.0 100 3.1 0.35 1
Black
Carbon
PAN@APP 6.0 70 0.2 50 3.66 0.07 2
powders
N-doped
Graphene 3.8 61 0.3 30 4.45 1.06 3
graphene
CoqSs Super P 5.6 70 - 200 5.05 0.08 4
Carbon
rGO@SL 3.8 50 0.1 50 2.30 0.34 5
powders
Ce- Ketjen
2.5 - 1.0 800 2.55 0.02 6
MOF/CNT Black
LDH/NG CNTs 4.3 63 0.5 100 4.64 0.26 7
Nis(HITP), Carbon
3.5 64 1.0 500 2.98 0.03 8
or ZIF-8 black
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