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Fig. S1. The FTIR of H2O and 1,4-DX mixture solution with different molar ratios (1,4-DX: H2O=x: 1).



Fig. S2. 17O-NMR spectra of different solvents and electrolytes. 



Fig. S3. DSC curves for LC, HCE and LHCE.



Table S1. Physical properties of different electrolytes

Sample Conductivity (mS/cm) Viscosity (mPa•s)
(TFSI)0.7(BETI)0.3 2.2 562.3

(TFSI)0.7(BETI)0.3-1-1 1.2 243.9
(TFSI)0.7(BETI)0.3-1-2 3.1 45.5
(TFSI)0.7(BETI)0.3-1-3 3.3 21.7



 Fig. S4. Contact angles for different electrolytes on Zn foil.



Fig. S5. Wettability tests of HCE and LHCE on separator using 75 μl electrolyte.



Fig. S6. The specific bar graph of Zn CE in the HCE and LHCE.



 Fig. S7. Voltage profiles of Zn plating/stripping processes in (a) HCE and (b) LHCE at 0.5 mA/cm2 

and 0.5 mAh/cm2. 



 Fig. S8. Voltage profiles of Zn plating/stripping processes in (a) HCE and (b) LHCE at 0.2 mA/cm2 
and 0.2 mAh/cm2. 



 

Fig. S9. Galvanostatic cyclings of Zn||Zn symmetrical cells at a current density of 0.2 mA/cm2 and a 
capacity of 0.2 mAh/cm2 in(a) HCE and (b) LHCE.



Fig. S10. Galvanostatic cyclings of Zn||Zn symmetrical cells at a current density of 0.5 mA/cm2 and a 
capacity of 0.5 mAh/cm2 in (a) HCE and (b) LHCE.



Fig. S11. XRD patterns of Zn anodes after Zn||Zn tests for 400 cycles in LHCE, HCE and 50 cycles in 
LC at 0.2 mA/cm2 and 0.2 mAh/cm2.



 

Fig. S12. CV of (a, b) Zn||V2O5, (c, d) Zn||Cu and (e, f) Zn||Zn cells in HCE and LHCEat 0.1 mV/s

Zn||Zn and Zn||Cu cells were assembled to investigate Zn compatibility with HCE and LHCE. 
The CV curve of Zn||Cu batteries show the better reversibility of Zn plating/stripping in LHCE 
(92%) compared to that in HCE (83%). Meanwhile, Zn||Zn cell shows the reversible redox 
reactions of Zn plating/stripping in both HCE and LHCE.



Fig. S13. Rate performances of Zn||V2O5 full cells in different electrolytes.



Fig. S14. FTIR spectra of Zn metal surface after 10 plating/stripping cycles in HCE and LHCE at a 
current density of 0.2 mA/cm2.

The compositions of SEI layer in different electrolytes were characterized by FT-IR. More 
apparent signals from Li2CO3, C-F and S-O functional groups are observed on the Zn surface 
in LHCE compared to that in HCE, which are originated from the decomposition of TFSI- and 
BETI- anions. This further confirmed that the introduction of 1,4-DX into HCE promotes the 
decomposition of anions.



Fig. S15. XPS spectra of (a) C 1s and (b) F 1s for Zn metal after 10 plating/stripping cycles in HCE at 
a current density of 0.2 mA/cm2.



Fig. S16. TOF-SIMS analysis of the SEI on cycled Zn anodes in different electrolytes. 



Table S2. CE comparison of different aqueous electrolytes.

Electrolytes Test protocol Coulombic efficiency Ref

LHCE 1 mA/cm2; 1 mAh/cm2 99.7% This Work

1.6 m ZnCl2-H2O-dimethyl sulfoxide 0.5 mA/cm2; 1 mAh/cm2 99.5% [1]

1 m Zn(TFSI)2-acetamide 0.5 mA/cm2; 1 mAh/cm2 99.7% [2]

7 m Zn(ClO4)2-succinonitrile 0.5 mA/cm2; 0.5 mAh/cm2 98.4% [3]

21 m LiTFSI-3 m Zn(OTf)2 1 mA/cm2; 1 mAh/cm2 99.0% (After 15 cycles) [4]

1 m Zn(OAc)2-31 m KOAc 0.8 mA/cm2; 0.8mAh/cm2 99.2% [5]

4.2 M ZnSO4 + 0.1 M MnSO4 0.5 mA/cm2; 1 mAh/cm2 99.2% [6]

30 m ZnCl2 0.2 mA/cm2; 0.4 mAh/cm2 95.4% [7]

1 m Zn(OTf)2-acetonitrile 0.5 mA/cm2; 1 mAh/cm2 99.3% [8]

2 M ZnSO4-ethylene glycol 0.5 mA/cm2; 1 mAh/cm2 99% [9]

1 M ZnSO4-polyethylene oxide 1 mA/cm2; 1 mAh/cm2 99.5% [10]
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