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Figure S1. Schematic diagram of hydroxyurea structure.

Figure S2. Physical diagram of HU solution with different concentrations.
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Figure S3. ESP of different molecules: a) HU molecule. b) H,O molecule.

—— 0.4M HU-ZNS

? 0.2M HU-ZNS

o~ —— 0.1M HU-ZNS

: 3427.47cm™! —— ZNS

(5] \

= \

)

~N

© py(

E 3454.74cm’!

=

< 3473.11cm™

S \

[ \
\

2400 2800 3200 3600 4000
Wavenumber (cm™)

Figure S4. FTIR spectra of O-H bond stretching vibrations for different HU concentrations.
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Figure S5. Raman spectra fitted for different HU concentrations.
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Figure S6. Impedance at different temperatures: a) In 0.2M HU-ZNS electrolyte; b) In ZNS electrolyte.
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Figure S7. The zinc ion transference number of electrolytes with different concentrations.

Figure S8. Molecular dynamics simulation of zinc sulfate electrolyte.
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Figure S9. Zn?*-O coordination number function.
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Figure S10. The HOMO and LOMO values of urea-based compounds.




Figure S11. Zn foils soak in different electrolytes.
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Figure S12. Raman spectrums of pure HU powder and Zn foil (soaked in HU-ZNS electrolyte).
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Figure S13. XPS Zn 2p spectra of zinc foil soaked in different electrolytes.
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Figure S14. CV curves at different scan rates for different electrolytes: a) In ZNS; b) In 0.2M HU-ZNS.
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Figure S15. Differential capacitance (DC) curves of different electrolytes.
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Figure S16. In situ hydrogen evolution rate diagram for different electrolytes.
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Figure S17. CA curves of different electrolytes.
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Figure S18. XRD patterns of Zn anodes at different cycle numbers after adding 0.2M HU additives.
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Figure S19. The binding energy of hydroxyurea on different crystal planes.
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Figure S20. Nucleation potential of Zn//Cu half-cells assembled with different electrolytes.
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Figure S21. Cycling stability of Zn//Zn symmetric battery at a current density of 3 mA cm.
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Fig s22. Cycling stability of Zn//MnO, coin cell at 3 A g2,
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Figure S23. SEM of Zn anode surface morphology after 1400 cycles of Zn//MnO, full battery in different
electrolytes: a) In ZNS electrolyte; b) In HU-ZNS electrolyte.
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Figure S24. The voltage of Zn//MnO, pouch cell.




Figure S25. The application as a power source for small lights (not connected to the circuit).




