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Carbon content analysis:
Take (CogsNigs)eSs/N-C as an example, we assume the mole ratio of C: Co = n. Thus,
based on the ICP result, the mole ratio of Co: Ni: Cis 1:0.83 : n. During the TGA
test, the corresponding oxidation reactions is as follows.
(CogsNigs)sSs/N-C+0, > Co304 + NiO + CO,
58.9 + 58.6 x 0.83 + 56.9 + 12n 80.3 74.7x0.83
From this reaction, the weight loss ratio after calcination in O, atmosphere is as

follows.

589 + 58.6x0.83 + 56.9 + 12n - 80.3 - 74.7 x 0.83
589 + 58.6x0.83 + 56.9 + 12n

Based on the weight loss of 24.78% measured from TGA, an equation can be given:

58.9 + 58.6 x0.83 + 569 + 12n - 80.3 - 74.7 x 0.83
589 + 58.6 x0.83 + 56.9 + 12n =24.78%

n=2.1

So the carbon content in (Cog5Nig5)9Ss/N-C is determined to be 13.5%.
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Fig. S1 Schematic crystal structure of cubic CoqSg phase.
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Fig. S2 XRD patterns for (A) (Co1Niy)9Sg-NiS/N-C, (B) NisS,/N-C; (C) TGA curves of
(Co1«Niy)Sg-NiS/N-C and NisS,/N-C and (D) N, adsorption-desorption isotherms

curves of (CogsNig5)eSs/N-C.



Table S1 Quantitative analysis of the Ni/Co ratio in (Co;.4Niy)eSs/N-C and (Co1Niy)oSg-

NiS/N-C samples by ICP

Samples Molar ratio of Ni/Co
(Cog.67Nig.33)sSs/N-C 0.48
(Cog.sNig 5)eSs/N-C 0.83

(Co1xNiy)oSg-NiS/N-C 1.77




Fig. S3 SEM images of (A) Co-MOF, (B) Ni-Co-MOF-0.5, (C) Ni-Co-MOF-1, (D) Ni-Co-

MOF-2, (E) Ni-MOF.



Fig. S4 SEM images of (A, E) COgSg/N-C, (B, F) (C00.67Nio,33)QSg/N-C, (C, G) (CO]_.XNiX)QSg'

NiS/N-C, (D, H) NisS,/N-C.



Fig. S5 HRTEM images of (Cog 5Nig.5)eSs/N-C.
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Fig S6 Full XPS spectra for (A) COgSg/N-C, (B) (C0067N|033)958/N'C and (C) (CO]_.XNix)QSg'

NiS/N-C.
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Fig- S7 XPS spectra of (CO]_.XNix)958/N-C and (COl_xNix)958-NiS/N'C for Ni 2p3/2, Co 2p3/2

and S 2ps/, regions.



Fig. S8 SEM images of the (Cog sNigs)sSs/N-C electrode after 50 cycles.
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Fig. S9 (A) Charge-discharge curves and (B) cycling performance of (CogsNig 5)eSg/N-

C//NVP@C full cell at 0.5 A g after 0.05 A g! in the initial cycle; (C) LED lights
powered by the full cell.



