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Fig. S1 N 1s spectra of CTS, CTS-S and CTS-P.
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Fig. S2 XPS spectra of CTS-Ni, CTS-P-Ni and CTS-S-Ni.
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Fig. S3 Concentration of Ni in CTS-Ni, CTS-S-Ni and CTS-P-Ni.
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Fig. S4 HRTEM image of Ni3S2/C.
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Fig. S5 SEM images and EDS images of NiFe;04/C, CoNiO2/C and CoFe04/C.
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Fig. S6 Schematic illustration of lithium storage mechanism in Ni3S»/C anode.
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Fig. S7 Cycling performances of Ni3S2/C and C anodes at the current density of 1.0 A
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Fig. S8 SEM images of Ni3S2/C anode before and after cycling.
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Fig. S9 CV curves of Nij2Ps/C anodes at 0.2 mV s’
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Fig. S10 Rate performance of Nii2Ps/C anode.
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Fig. S11 Cycling performance of ZnS/C anode at the current density of 0.05 A g™!.
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Fig. S12 Cycling performance of NiFe>O4/C anode at the current density of 0.10 A
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Table S1. Comparisons of the cycling performance of Ni,S,-based anodes for LIBs.

Current density Cycle Discharge capacity
Anodes (Agh number (mAh g Ref.
NiS-GNS 0.1 60 887 [1]
NiS@OLC 0.1 100 546 [2]
CONiS-L 60 100 300 [3]
NiS/N-rGO 0.5 100 467 [4]
CSF-NiS/C 0.1 100 411.6 [5]
NiS/G 50 400 481 [6]
NiS,/rGO-500 0.1 60 1026.0 [7]
NiS@SiOx/graphene 0.1 100 750 [8]
HBC-NiS/C 0.2 100 652 [9]
NiS@NSC 0.1 200 715.9 [10]
This
Ni3S2/C 0.05 250 1434

work




Table S2. Comparisons of the rate performance of Ni.S,-based anodes for LIBs.

Rate capability/mAh g! (Numbers in

A Ref.
nodes parentheses denote current density in mA g'!) ©
: : 680 (20), 640 (30), 610 (50), 570 (80),
h
NiS@SiO/graphene 540 (1200), 500 (1600) [8]

1166.2 (100), 1059.5 (200), 905.8 (500), 841.2
GeS,@NiS@N-C (800), 817.4 (1000), 724.8 (2000), 641.7 [11]
(5000), 593.2 (8000)

621 (200), 519 (500), 358 (1000), 170 (2000),

HBC-NiS/C 108 (3000) [9]

rGO@NIS 1025'21%1000(2’697333.66((220000())5,85335é?18882)3)752.1 2]

NiS/C 827.8 (100),(781)%.)(? gé(io;(sl% gg)(som, 455.6 (03]
NisSy/C 1370 (50), 1117 (100), 1035 (200), 891 (500), .. ..

787 (750), 717 (1000), 565 (2000)




Table S3. Comparisons of the lithium-ion diffusion rate of MC/Cs anode in LIBs.

Anodes Dii (cm? s1) Methods Ref.
NiS/C 1.3 <1070 cV [13]

FeP@C 1.04 <10 Ccv
[16]

Ni-FeP@C 2.53 <101 cvV
MoS; 3.04 x 10714 EIS [17]
NisS2-NCNFs 2.47 %107 cV [18]
ZnSe/C 2.48 %1012 EIS [19]

CoSe@C 6.0 101! EIS
[20]

SnSe/CoSe@C 3.6 x10° EIS
rGO/MnFe;04 1.62 x 107 cVv [21]
MnO,@PNC 1.0x10°8 GITT [22]
C02GeOs4 6.3x10° cV [23]
C0,0,@PC 6.6 %107 cV [24]
Ov-MnO/Ni OCNs 8.43 x 10712 GITT [25]
CFO@N-C 276 x 10713 EIS [26]
0,-MnO/Co NCPs 3.92 x 10712 EIS [27]
Sb/Sbr03-NC-450 9.5384 x 1077 Ccv [28]
Co-MnO@C-CNTs 6.93 x10 1 GITT [29]
MnO-CNTs@TiO>-C 7.78 x 10710 EIS [30]
Mn2Mo30s@C 8.20 x 107" EIS [31]

2.8 ~ 5.7 <10 (discharge)
F-Ge0,@C GITT [32]
0.5~ 8.0 x10™ (charge)
2.71 %107 (discharge)
Ni3S2/C GITT This work

2.27 <107 (charge)
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