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Fig. S1. FE-SEM images of the Zn-Mn-Ni-precursors.
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Fig. S2. CV curves of the optimized ZMNS@NSe electrode at 10 mV/s in various concentration of KOH
electrolyte. (b) GCD plots of the optimized ZMNS@NSe electrode at 2 A/g in various concentration of
KOH celectrolyte. (¢) The estimated capacity of the optimized ZMNS@NSe eclectrode in various
concentration of KOH electrolyte at 2 A/g.
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Fig. S3. CV curves of the ZMNS electrode at 60 mV/s in various molar ratios.
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Fig. S4. (a-c) CV curves of the ZMNS@NSe electrode with several mmol ratios of the NiCl,.6H,0: SeO,
at different sweep speeds.
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Fig. S5. (a-e) CV curves of the ZMNS electrode with various molar ratios at different sweep speeds.
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Fig. S6. CV curves of the (a) Ni3S,, (b) ZnS, (¢) MnS, and (d) NiSe electrodes at different sweep speeds.
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Fig. S7. (a-c) GCD plots of the ZMNS@NSe electrode with several mmol ratios of the NiCl,.6H,0: SeO,
at different current densities.



a i
—~0s{ 3P 1Ay’ 0.6 7 b 06 L ¢
o ) =
b ) o0
) ZMINS (2:1:1) = ZMNS (1:1:2) = ZMNS (1:2:1)
T4 Zo4 Zoa
- :U)' ?
< 2 <
o -_— —
02 £0.2 o2
1] £ =
s 2 g
£ g £
0.0 0.0 0.0
0 200 400 600 800 1000 1200 0 200 400 GO0 800 1000 0 200 400 600 800 1000
time/s time/s time/s
-1 [
_06 2Ag d 0.6 P42 " 2ag!
% o
2 ZMINS (1:1:1) = ZMNS (0.5:1:2)
Foa E)
s e
= 2
02 o2
g g
= &
9.0 0.0
¢ 0 400 600 800 0 100 200 300 400 500 600
time/s time/s

Fig. S8. (a-e) GCD plots of the ZMNS electrode with various molar ratios at different current densities.

Fig. S9. GCD plots of the (a) Ni;S,, (b) ZnS, (c) MnS, and (d) NiSe electrodes at different current densities.
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Fig. S10. (a) Rate capability of the ZMNS@NSe with several mmol ratios of the NiCl,.6H,0: SeO, (b),

Rate capability of the ZMNS with various molar ratios. (c) Rate capability of the NiSe, Ni;S,, ZnS, and
MnS electrodes.
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Fig. S11. The durability and Coulombic efficiency of the optimized ZMNS electrode at 24 A g'! (the inset
presents the first and last five GCD cycles).
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Fig. S12. Nyquist graphs of the optimized ZMNS before and after cycling.
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Fig. S13. Nyquist graphs of the optimized ZMNS@NSe before and after cycling.



Fig. S14. FE-SEM image of the optimized ZMNS electrodes after cycling.

Fig. S15. FE-SEM of the optimized ZMNS@NSe after cycling.
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Fig. S16. (a) CV curves of the AC electrode at different sweep rates. (b) GCD profiles of the AC electrode
at miscellaneous current densities. (c) Rate capability of the AC electrode.
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Fig. S17. CV curves of the ZMNS@NSe//AC, ZMNS//AC, and NiSe//AC at 30 mV/s.
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Fig. S18. (a) CV curves of the ZMNS//AC device at various scan rates. (b) CV curves of the NiSe//AC
device at various scan rates.
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Fig. S19. (a) GCD plots of the ZMNS//AC device at various current densities. (b) GCD plots of the
NiSe//AC device at various current densities.
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Composition Capacity/capacitance Cycles, retention ED (W h kg!) 2 Reference
3 and 2 electrodes 2 and3electrode Electrode
(mAhg', F g")
W0 Mo, 605 1157 mAh glat1 A 2000, 82.3% (2 20.2 1
g'GE) E)
T-Nb,Os@Ni,P 105mAhglat1 Ag 5000,90% 2E) 30.2 2
'GE)
MnCo0,0,5@Ni(OH), 318 mAhg'at3 Ag 5000, 87.3% (3 56.53 3
'GE) E)
3000, 90.4% (2
E)
SDBS-Ni,Co,PO, 191.6 mAh glat1 A 2000,77% 3E) 36.5 4
g'GE)
2000, 76% (2 E)
Ni,P-CNFs 145mAhg'at1 Ag 6000,88% 2E) 42 5
'GE)
Co030,/Co(OH), 1849 mAh glat1 A 5000,90% 3E) 37.6 6
g'GE)
5000, 91% (2 E)
Co-Cd-Se 192mAhg'at1 Ag 1000, 95.2% (3 57.6 7
'GE) E)
1000, 80.9% (2
E)
ZMNS@NSe 358 mAh g'lat2 10000,90.1 3 59.6 This
Ag!(3E) E) work
10000, 86.6 (2
E)

Table S1. Comparison of the electrochemical performance of the optimized ZMNS@NSe electrode in three

and two electrode systems with other previously reported electrodes.
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