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Fig. S1 Thermogravimetric analysis (TGA) curves of KB/S composite in Ar.
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High-resolution XPS spectrum of Ni-NPC (a) C 1s, (b) N 1s, and (c¢) Ni 2p.

High-resolution XPS spectrum of Co-NPC (a) C 1s, (b) N 1s, and (c) Co 2p.

CV curves of (a) PP, (b) Co-NPC@PP, and (¢) Ni-NPC@PP at different scan rates
from 0.1 to 1.0 mV s,

Charge/discharge profiles of (a) PP, (b) Co-NPC@PP, and (c) Ni-NPC@PP cell at
various current densities.

Long-term cycling performance of Li-S cells with different separators at 2 C for 500
cycles.

Self-discharge profiles of Li—S cells with (a) pristine PP, (b) Co-NPC@PP, (c) Ni—
NPC@PP, and (d) NiCo—-NPC/CNT@PP, monitored by OCV for 72 h after charging
to 2.8 V

Cycling performance of NiCo-NPC/CNT@PP cell at a low electrolyte to sulfur ratio
of 5.4 ul mg!' at 0.2 C for 200 cycles.

High-resolution N 1s XPS spectrum of NiCo-NPC/CNT after Li,S4 adsorption.
SEM images of (a) PP and (b) NiCo-NPC/CNT@PP before cycling, and (c) PP and
(d) NiCo-NPC/CNT@PP after cycling.

Contact angle measurement of the electrolyte on (a) Co-NPC@PP, and (b) Ni-
NPC@PP.

Capacity decay rate per cycle of Li-S cells at 1 C after 500 cycles.

Electrochemical performance comparison chart.
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Fig. S1 Thermogravimetric analysis (TGA) curves of KB/S composite in Ar.
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Fig. S2 High-resolution XPS spectrum of Ni-NPC (a) C 1s, (b) N 1s, and (c) Ni 2p.
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Fig. S3 High-resolution XPS spectrum of Co-NPC (a) C 1s, (b) N 1s, and (c) Co 2p.
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Fig. S4 CV curves of (a) PP, (b) Co-NPC@PP, and (c) Ni-NPC@PP at different scan rates
from 0.1 to 1.0 mV s,
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Fig. S5 Charge/discharge profiles of (a) PP, (b) Co-NPC@PP, and (¢) Ni-NPC@PP cell at
various current densities.
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Fig. S6 Long-term cycling performance of Li-S cells with different separators at 2 C for 500
cycles.
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Fig. S7 Self-discharge profiles of Li-S cells with (a) PP, (b) Co-NPC@PP, (¢) Ni-NPC@PP,
and (d) NiCo-NPC/CNT@PP, monitored by OCV for 72h after charging to 2.8 V
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Fig. S8 Cycling performance of NiCo-NPC/CNT@PP cell at a low electrolyte to sulfur ratio
of 5.4 ul mg! at 0.2 C for 200 cycles.
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Fig. S9 High-resolution N 1s XPS spectrum of NiCo-NPC/CNT after Li,S¢ adsorption.

Fig. S10 SEM images of (a) PP and (b) NiCo-NPC/CNT@PP before cycling, and (c) PP and
(d) NiCo-NPC/CNT@PP after cycling.
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Fig. S11 Contact angle measurement of the electrolyte on (a) Co-NPC@PP, and (b) Ni-

Co-NPC@FPP

NPC@PP.

Table S1. Capacity decay rate per cycle of Li-S cells at 1 C after 500 cycles.

Sample Capacity decay (%)
Co-NPC@PP 0.102
Ni-NPC@PP 0.100

NiCo-NPC/CNT@PP 0.072

S8



Table S2. Electrochemical performance comparison chart.

Sample Sulfur Initial specific | E/S ratio final Cycle Reference
loading capacity (pl em??) specific numbers
(mg cm?) (mAh g) capacity /C-rate
(mAh g)
NiCo@C/CNT 0.8~1.4 1039 - 637 300/0.5C [
CoSe;@C-N/CNT | 1.0~1.4 1120 25~35 761 300/1C [2]?
NCOSe 1.5 1277 20 793 200/0.2C [3]°
2D NiCo 1.2 1170.6 15~30 736.5 200/1C [4]*
MOF/CNT
Co@C/CNT 1.0 1007.3 - 789.4 200/1C [57°
Ni-CoSe,@NC 2.4 930.3 - 399.2 400/0.5C [6]°
Co-Ni@C 1.0 1172 20 655 400/1C (71
CoS@NC/NCNT 1.0 1046.4 - 612.1 500/1C [8]}
CoS,-NC@CNTs 1.0 1408.5 - 619.2 500/1C [97°
NiCo-NPC/CNT 1.2 1268.9 30 649.0 500/1C This
work
1.08 840.8 5.4 606.1 200/0.2C
11 204.4 6 296.6 120/0.2C
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