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Figure S1. pH values of ZnSO4 solution with different concentrations of ARS (0 ~ 0.2 mM). 

 

Figure S2. UV-Vis spectra of ZnSO4 solution with different concentrations of ARS. 

 

Figure S3. UV-Vis spectra of ZnSO4 solution with different concentrations of PHS. 
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Figure S4. UV-Vis spectra of ZnSO4 solution with different concentrations of SBS. 

 

Figure S5. FTIR spectra of ZnSO4, ZnSO4 + ARS, ZnSO4 + PHS, and ZnSO4 + SBS electrolytes, 

respectively. 

 

Figure S6. The proportion of strong, medium, and weak hydrogen bonding in ZnSO4, ZnSO4 + 

ARS, ZnSO4 + PHS, ZnSO4 + SBS, and ARS electrolytes. 
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Figure S7. The charge distributions of the H2O, ARS, PHS, and SBS molecules. 

 

Figure S8. The electrostatic potential of the H2O, ARS, PHS, and SBS molecules. 

 

Figure S9. The adsorption energy of H2O, ARS, PHS, and SBS molecules placed vertically on the 

Zn (002) surface, respectively. 
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Figure S10. The charge density difference value of the Zn (002) surface with H2O, ARS, PHS, 

and SBS molecules placed horizontally and the corresponding isosurface (yellow and cyan semi-

transparent clusters represent the increase and decrease of electron density, respectively). 

 

Figure S11. The charge density difference value of the Zn (002) surface with H2O, ARS, PHS, and 

SBS molecules and the corresponding isosurface. 
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Figure S12. The EDL capacitance of the Zn electrode in the ZnSO4, ZnSO4 + ARS, ZnSO4 + PHS, 

and ZnSO4 + SBS electrolytes.  

 

 

Figure S13. The differential capacitance curves with ZnSO4, ZnSO4 + ARS, ZnSO4 + PHS, and 

ZnSO4 + SBS electrolytes measured in the Ti//Zn cells. 
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Figure S14. The potential-time curves and real-time pH values near the Zn anode in the ZnSO4, 

ZnSO4 + ARS, ZnSO4 + PHS, and ZnSO4 + SBS electrolytes during the plating/stripping process. 

 

Figure S15. CV curves of the Zn electrode in the ZnSO4, ZnSO4 + ARS, ZnSO4 + PHS, and ZnSO4 

+ SBS electrolytes. 

 

Figure S16. The HRTEM images of the Zn anode cycled in ZnSO4 electrolytes. 
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Figure S17. The EDX elemental maps of the Zn anode cycled in ZnSO4 electrolytes.  

 

Figure S18. In situ optical microscopy images of the Zn plating process in different electrolytes. 

 

Figure S19. XRD patterns of the Zn electrodes cycled in ZnSO4, ZnSO4 + ARS, ZnSO4 + PHS, 

and ZnSO4 + SBS electrolytes. 
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Figure S20. Cycling performance of Zn//Zn cells with ZnSO4 and ZnSO4 + ARS electrolytes at 10 

mA cm-2, 10 mAh cm-2. 

 

Figure S21. CE results of Ti//Zn cells with the ZnSO4 + ARS electrolyte under the current density 

of 1.0 mA cm-2. 

 

Figure S22. The galvanostatic charge /discharge profiles of the Zn//I2 batteries using ZnSO4 

electrolytes under the current densities of 0.1A g-1 - 4.0 A g-1.  


