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Figure S1. (a) SEM image and (b) XRD pattern of ZIF-8.
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Figure S2. SEM images of (a) NiSe2@NC-L and (b) NiSe2@NC-H. (c) XRD patterns of
NiSe2@NC-L and NiSe2@NC-H.
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Figure S3. XPS full spectrum of NiSe2@NC.
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Figure S4. (a) RRDE polarization curves, (b) H20: selectivity and electron transfer
number of NiSe2@NC-L, NiSe2@NC, and NiSe:2@NC-H at 1600 rpm in O:z-saturated 0.1

M HCIOs..
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Figure S5. (a) RRDE polarization curves and (b) H20: selectivity of NiSe2@NC at 1600
rpm in Oz-saturated 0.1 M KOH.
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Figure S6. Cyclic voltammograms of (a) NC, (b) NiSe2@NC, and (c) NiSe: at different
scan rates.
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Figure S7. (a) Chronoamperometry curves for NiSe2@NC at different potentials for 7200
s in Oz-saturated 0.1 M HCIO: and (b) the corresponding UV-Vis spectra.
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Figure S8. XRD patterns of NiSe2@NC before and after electrolysis over the wide range.



Figure S9. The DFT calculation models of NiSe2-OOH, where the yellow, blue, red, and
white spheres represent the Se, Ni, O, and H atom, respectively.
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Figure S10. The DFT calculation models of NiSe2@NC-OOH, where the yellow, blue,
red, white, and grey spheres represent the Se, Ni, O, H, and C atom, respectively.
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Figure S11. Differential charge density distributions between adsorbed *OOH and (a)
NiSe: and (b) NiSe:2@NC substrates, where the green, grey, and brown sphere represent
the Se and Ni atom, respectively, while the cyan and yellow color isosurface mean the
negative and positive charge, respectively.
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Figure S12. (a) LSV curves of RRDE at different speeds and (b) linear fitting curve of
disk current and ring current.
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Figure S13. (a) UV-Vis spectra of different standard Ce* solution and (b) the
corresponding standard curve.

Figure S14. Diagram of H-type electrolytic cell reaction device.



Table S1. Comparison of 2e- ORR properties with other transition metal chalcogenides.

Maximum RRDE Maximum
Catalyst Electrolyte stability Ref.
selectivity(%) FE (%)
This
NiSe:@NC 0.1 M HCIOq« 77 10 h 81
work
CoSz 0.05 M H2504 76 60 min 70 [1]
C0304-OVs/N-
0.5 M H250x4 67.6 5h 56.1 [2]
CNTs
NiSe>-CP 0.05 M H2504 88 12h 90 [3]
CoTe@NC 0.1 M HCIO4 92.6 12h — [4]
Co0Se2@NCNTs 0.1 M HCIO4 93.2 24 h — [5]
CuCoo0sNi125s  0.05 M H2S0x4 74 90 min — [6]
NiO 0.1 M KOH 79.4 — — [7]
CoPSe 0.1 M HCIOx4 85 10h 85 [8]
CoSe2 0.5 M H2S0x4 >90 5h 91 [9]
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