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Figure S1. (a-c) The mechanism of HER for Zn metal in aqueous electrolytes
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Figure S2. Optical images of pure Zn foil and V@Zn.
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Figure S3. XPS spectrum of V,0s and V@Zn.
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Figure S4. XRD pattern of the bare Zn electrode and V@Zn electrode.
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Figure SS. XRD pattern of the V20Os.x.
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Figure S6. EPR spectrum of V>Os.x at room temperature.
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Figure S8. (a) Voltage-time curve of Zn nucleation on bare Zn and Mn@Zn

electrodes at 0.5 mA cm™, Comparison of (b) nucleation overpotential and (c)

deposition potential of V@Zn and Zn electrodes at a current density of 0.5 mA cm™.

Comparison of nucleation overpotential and deposition potential of V@Zn and Zn

electrodes at a current density of (d) 1 mA cm™ and (e) 3 mA cm™.
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Figure S9. Chronoamperograms of bare Zn and V@Zn at -150 mV overpotential.
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Figure S10. Linear polarization curves of the bare Zn and V@Zn electrodes.
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Figure S11. The hydrogen evolution (HER) performance of bare Zn and V@Zn.
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Figure S12. XPS spectra of Zn 2p of the V(@Zn electrodes in pristine, discharged and

charged states.
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Figure S13. XPS spectra of Zn 2p of the bare Zn electrodes in discharged and charged

states.
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Figure S14. EIS plots of bare Zn//Zn and V@Zn//V20s full cells.
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Figure S15. Long-term cycling performance at 1 A g
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Table S1. Performance comparison of various protection strategies for zinc-ion

batteries
Anode Thickness Cycling performance Capacity (mAh g') Reference
(mA ¢cm2, mAh cm?)

V@Zn 230 nm 1400 h (1, 1) 276 (2500 cycles) This work
V@Zn 230 nm 720h (3, 1) 276 (2500 cycles) This work
V@Zn 230 nm 320h (5, 1) 276 (2500 cycles) This work
Zn@LDO 10 um 600h (2, 1) 160 (1600 cycles) [1]
NGO@Zn 150 pm 500h (1, 1) 62 (3000 cycles) [2]
PTO@Zn 2 um 1300 h (1, 1) 198 (200 cycles) [3]
Zn@ZVO 20 pm 1100 h (10, 1) 192 (1000 cycles) (4]
Zn@PANI 170 nm 500 h (3, 1.5) 150 (1000 cycles) [5]
Zn@Ag 8 um 600 h (1, 1) 75 (800 cycles) [6]
N-C/Zn 20 pm 800 h (2,2) 162 (500 cycles) [7]
hmTO-Zn 56 um 800 h (0.25, 0.05) 102 (5000 cycles) (8]
MOF@Zn 1 pum 700 h (0.5, 0.5) 110 (1200 cycles) 9]
PANZ@Zn 11 pm 1100 h (1, 1) 255 (1000cycles) [10]
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