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Supplementary Figures and Tables 

Table S1 Stability Constants of Zinc ion-Coordination Compounds (25 ℃, the number 

of ligand is 1) [S1] 

Ligand lgβ 

DOTA 19.7 

DTPA 18.2 

EDTA 16.3 

NTA 10.7 

Lactic acid 6.85 

Oxalic acid 1.5 

 

 

Fig. S1 FT-IR spectra of 2M ZnSO4 electrolyte 
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Fig. S2 XPS spectra of the DTPA-Na powder: a survey scan, b C 1s and c O 1s  

 

 

Fig. S3 SEM images of the precipitates in the electrolyte with 2.3 wt% DTPA-Na  

 

 

Fig. S4 FT-IR spectra of the precipitates in the electrolyte with 2.3 wt% DTPA-Na 

 

Fig. S5 XPS spectra of the precipitates: a survey scan, b Zn 2p, c C 1s  
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Fig. S6 Digital photographs of the precipitates in the electrolyte with 2.3 wt% DTPA-Na 

 

Fig. S7 Linear polarization curves showing the corrosion on Zn foils 

 
Fig. S8 Nyquist plots of the Zn||Zn symmetric cells in the electrolytes with and without 

DTPA-Na addition 

 
Fig. S9 Over-potentials of symmetric cells during the 20th cycle with different 

concentrations of DTPA-Na in the electrolyte 
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Fig. S10 Surface morphology of Zn foils after 100 cycles in Zn||Zn symmetric coin cells 

with a the blank electrolyte and b the designed electrolyte 

 

Fig. S11 Over-potentials of Zn||Zn symmetric cells at current densities from 1 to 5 mA 

cm-1 

 

Fig. S12 Voltage-time profiles comparison of Zn||Zn symmetric cells at 2 mA cm-2 and 1 

mAh cm-2 for the selected cycles 

 

Fig. S13 Long cycle performance of symmetric cells at 5 mA cm-2 and 2.5 mAh cm-2 
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Table S2 Comparisons of cycling performance of the designed electrolytes in 

symmetrical batteries with some reported modified anodes for AZIBs 

 

No. Electrolyte Component 

Current 

Density 

(mA cm-2) 

Areal 

Capacity 

(mAh cm-2) 

Cycling 

Duration 

(h) 

References 

1 
2 M ZnSO4 +  

1.5 wt% DTPA-Na 

1 

2 

5 

0.5 

1 

2.5 

3500 

800 

450 

This work 

2 
2 M ZnSO4 +  

0.0085 m La(NO3)3 
1 1 1200 [S2] 

3 
2 M ZnSO4 +  

75 × 10-3 m Na4EDTA 

2 

5 

2 

2 

450 

2000 
[S3] 

4 
2 M ZnSO4 +  

8 mg mL-1 PASP 

0.5 

20 

0.5 

1 

3200 

200 
[S4] 

5 
2 M ZnSO4 +  

1 vol% DM 
2 2 400 [S5] 

6 
2 M ZnSO4 + 0.2 M MnSO4 + 

1% Et2O + 30% EG 

0.5 

5 

0.5 

5 

700 

700 
[S6] 

7 
2 M ZnSO4 + 

0.5 g L-1 TMBAC 

2 

10 

2 

5 

900 

470 
[S7] 

8 
2 M ZnSO4 + 

0.5 g L-1 Sac 
10 10 600 [S8] 

9 
1 M ZnSO4 +  

5% 1,4-Dioxane 
5 2.5 600 [S9] 

10 
1 M ZnSO4 +  

10 vol% PG 
2 2 1000 [S10] 

11 
3 m ZnAc2 +  

30 m KAc + 3 m LiAc  
0.1 0.2 1000 [S11] 

12 
4 M Zn(CF3SO3)2 +  

0.5 M Me3EtNOTF 
0.5 0.25 6000 [S12] 

13 

1.3 m ZnCl2/H2O–DMSO 

(volume ratio of H2O/DMSO 

= 4.3:1) 

0.5 0.5 1000 [S13] 

14 30 m ZnCl2 0.2 0.03 600 [S14] 

15 
3 m Zn(OTf)2 + 

17 m NaClO4 
1 0.25 1600 [S15] 
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Fig. S14 Symmetrical cells assembled in transparent H-type tanks 

 

 
Fig. S15 Raman spectroscopies of the surface of the Zn foils after 100 cycles in Zn||Zn 

symmetric coin cells with the designed electrolyte 

 

Fig. S16 Surface morphology and corresponding EDS element mapping of Zn, O, and S 

of the Zn foil immersed in 2M ZnSO4 electrolyte for one month 
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Fig. S17 XPS high-resolution for C 1s of the Zn foil after immersed in the electrolyte 

with 1.5 wt% DTPA-Na for one month 

 

Fig. S18 Adsorbed models of free H2O and DTPA on Zn (002) surface and corresponding 

adsorption energy 

 

 

Fig. S19 Raman spectroscopies of the surface of the Zn foils after immersed in different 

electrolytes for one month 
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Fig. S20 Long cycle performance of symmetric cells assembled with different ligands at 

1 mA cm-2 and 0.5 mAh cm-2 

 

 
Fig. S21 Coulombic efficiency of Zn plating/stripping on Ti foils in the different 

electrolytes at 1 mA cm-2 with 0.5 mAh cm-2 

 

Table S3 The average CE of Zn||Ti half cells in the electrolytes with different 

concentrations of DTPA-Na after 250 cycles 

Electrolyte component Average CE (%) 

Blank  92.4 (40 cycles) 

1.0 wt% DTPA-Na 97.4 

1.5 wt% DTPA-Na 97.8 

2.0 wt% DTPA-Na 97.4 

2.3 wt% DTPA-Na 96.9 

 

 

Fig. S22 Coulombic efficiency of the Zn||Ti half cell with/without precipitates in 

electrolyte 
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Fig. S23 Long cycle performance of symmetric cells in the electrolytes with pH of 5.50  

 

 
Fig. S24 Coulombic efficiency of Zn plating/stripping on Ti foil in the electrolyte with 

pH of 5.50 adjusted by NaOH 

 

Fig. S25 XRD pattern of the prepared NH4V4O10 cathode active materials 

 

 

Fig. S26 SEM image of the prepared NH4V4O10 cathode active materials 
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Fig. S27 Discharge/charge profiles of Zn||NH4V4O10 cells at different current density 

 

 

Fig. S28 CV profiles of Zn||NH4V4O10 cell in the baseline electrolyte at 0.1 mV s-1 

 

 

Fig. S29 XRD pattern of the prepared NaV6O15 cathode active materials 
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Fig. S30 SEM image of the prepared NaV6O15 cathode active materials 

 

 

Fig. S31 Cycle performance Zn||NaV6O15 cells at 1 A g-1 
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