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Supplementary Figures and Tables 

 

Fig. S1 SEM images of Zn electrode surface after cycling with a ZS electrolyte, b ZS-Na-L 

electrolyte 

 

Fig. S2 The nucleation overpotential of Zn plating with a ZS-Na-L20 electrolyte and b ZS-Na-

L60 electrolyte 

5 μm 5 μm

a b

0.0 0.2 0.4 0.6 0.8 1.0
-0.1

0.0

0.1

0.2

0.3

0.4

0.5

V
o
lt
a
g
e
 (

V
)

Time (h)

0.0 0.2 0.4 0.6
-0.08

-0.06

-0.04

-0.02

0.00

0.02

V
o

lt
a

g
e

 (
V

)

Time (h)

32.3 mV

0.0 0.2 0.4 0.6 0.8 1.0
-0.1

0.0

0.1

0.2

0.3

0.4

0.5

V
o
lt
a
g
e
 (

V
)

Time (h)

0.0 0.2 0.4 0.6
-0.08

-0.06

-0.04

-0.02

V
o
lt
a
g
e
 (

V
)

Time (h)

45.1 mV

ba

https://www.springer.com/journal/40820
https://www.springer.com/journal/40820
mailto:lily863@bit.edu.cn
mailto:chenrj@bit.edu.cn


Nano-Micro Letters 

 

S2/S11 

 

Fig. S3 Contact angle of different electrolytes a ZS; b ZS-Na-L20; c ZS-Na-L40 

 

Fig. S4 Ionic conductivity of electrolytes with different Na-L concentrations 

 

Fig. S5 pH value of electrolytes with different Na-L concentrations 

 

Fig. S6 Cyclic voltammograms (CV) of Zn-Ti cells in ZS and ZS-Na-L electrolytes 
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Fig. S7 Linear polarization curves of the fresh Zn electrodes collected with a scanning rate of 0.1 

mVs−1 in ZS and ZS-Na-L electrolytes using a three-electrode cell 

 

Fig. S8 FTIR spectra for ZS, ZS-Na-L20 and ZS-Na-L40 electrolytes 

 

Fig. S9 Raman spectra of electrolyte with different concentrations of Na-L 
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Fig. S10 3D snapshot of ZS electrolyte system obtained from MD simulations and partial enlarged 

snapshot representing Zn2+ solvation structure in ZS electrolyte 

 

Fig. S11 RDFs for Zn2+-O (H2O) collected from MD simulations in ZS electrolyte 

 

Fig. S12 Number counts for hydrogen-bonds inside ZS and ZS-Na-L electrolyte 
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Fig. S13 EIS spectra of Zn-Zn cells at different temperatures in a ZS and b ZS-Na-L electrolytes. 

c Fitting circuit of symmetric cells 

 

Fig. S14 MSD as a function of time under ZS and ZS-Na-L electrolyte 

The diffusion coefficient (D) can be calculated by equation: 

D=limΔt→∞
MSD(Δt)

2dΔt
                              (S1) 

where d is the space dimension, Hence the D of Zn2+ in ZS and ZS-Na-L is 2.5×10-10 and 2.7×10-

10 m2 s-1 respectively. 
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Fig. S15 EIS of Zn-Zn cells using ZS and ZS-Na-L electrolytes 

 

Fig. S16 The statistical Zeta potentials of Zn depositions (we disassembled the Zn||Ti cell after 

discharging 1 h at the current density of 2 mA cm−2, took out the Ti electrode, and collected the 

deposited Zn metal on the Ti electrode) in ZS and ZS-Na-L electrolytes 

 

Fig. S17 Mesh distribution for finite element method simulations 
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Fig. S18 Rate perfromance of Zn-Zn cells in ZS electrolyte 

 

Fig. S19 Rate perfromance of Zn-Zn cells in ZS electrolyte 

 

Fig. S20 voltage profiles at various cycles in Zn-Cu cells 
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Fig. S21 Zn plating/stripping CE at 10 mA cm-2 and 5 mAh cm-2 in different electrolytes 

 

Fig. S22 SEM image of commercial LMO powders 

 

Fig. S23 XRD pattern of commercial LMO powders 
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Fig. S24 a CV curves of Zn-LMO cells in ZS-Na-L electrolyte; b log(i)-log(v) plots at 

corresponded peak currents of Zn-LMO cells 

 

Fig. S25 GCD curves of Zn-LMO cells based on ZS-Na-L electrolyte at various current densities 

 

Fig. S26 SEM images of Zn electrode in full cells after cycling using a ZS electrolyte and b ZS-

Na-L electrolyte 
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Table S1 Fitting results for symmetric cells at different temperatures 

Symmetrical cells Res 20 °C 30 °C 40 °C 50 °C 

ZS electrolyte Rct 812.4 445.8 270.4 148.4 

ZS-Na-L electrolyte Rct 982.8 544.5 330.2 164.2 

Table S2 CPC comparison of Zn-Zn cell in recent reports 

No. Modified strategy 
Current density: 

mA cm-2 

Capacity: 

Ah cm-2 
Refs. 

This work Na-L additive 10 2.5 - 

This work Na-L additive 20 2 - 

1 
Cyclodextrins 

additives 
10 0.5 [S1] 

2 
polyacrylamide 

additive 
20 1 [S2] 

3 
saturated fatty acid-

zinc interphases 
1 1 [S3] 

4 
sulfonate anion 

texturing 
1 0.4 [S4] 

5 
Ti3C2Tx MXene 

additive 
2 1.2 [S5] 

6 Glucose additive 5 0.687 [S6] 

7 
tripropylene glycol 

additive 
2 1 [S7] 
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