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Figure S1. Digital photos of the 2 M ZnSOj, electrolytes with 0 M, 0.1 M, 0.2 M, 0.3
M, and 0.4 M EMImlI (from left to right) at (a) 25 °C and (b) 10 °C.
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Figure S2. Cycling performance of Zn//Zn symmetric cells in 2 M ZnSOy electrolytes
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with 0.1 M, 0.2 M, and 0.3 M EMImlI at (a) 1 mA cm™ with a capacity of 1 mAh cm?

and (b) 5 mA cm with a capacity of 5 mAh cm2.
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Figure S3. Coulombic efficiency of Zn//Cu asymmetric cells at 5 mA ¢cm™ and 5 mAh

cm? in various electrolytes.
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Figure S4. 3D snapshot, RDF and CN of ZSO electrolyte from MD simulations.
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Figure S5. Raman spectra of different electrolytes.



0 5 10
k (A

Figure S6. Wavelet transforms of Zn K-edge XANES spectra of Zn foil.
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Figure S7. CV curves of Zn//Zn symmetric cells at different scan rates in (a) ZSO and

(b) 2-Eml electrolytes.
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Figure S8. Adsorption models of H,O, EMIm™, and I- on the Zn anode
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Figure S9. Contact angles of the electrolytes with 0.1 M, 0.2 M, and 0.3 M EMImI on

Zn foil.



0.02

0.00

Voltage (V)
S o
2 S

T e

_0'08 1 1 1 1 1
00 02 04 06 08 10

Capacity (mAh cm?)

Figure S10. Initial Zn nucleation overpotentials on Cu foil of Zn//Cu asymmetric cells

at 1 mA cm2 and 1 mAh cm2 in different electrolytes.
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Figure S11. EIS spectra of Zn//Zn symmetric cells at different temperatures in (a) ZSO
and (b) 2-Eml electrolytes.
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Figure S12. (a) Zn?>" transference number of Zn//Zn symmetric cells.
Chronoamperometry curves and EIS spectra before and after polarization of symmetric

Zn//Zn cells in (b) ZSO and (c) 2-Eml electrolytes.
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Figure S13. RTCs of Zn electrodes with different Zn deposition capacities in ZSO

electrolyte.
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Figure S14. Digital photos of Zn electrodes with different Zn deposition capacities at
10 mA ¢m? in ZSO and 2-Eml electrolytes.
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Figure S15. SEM images of Zn electrodes with different Zn deposition capacities at 10
mA cm in ZSO and 2-Eml electrolytes.
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Figure S16. SEM image of pristine Zn foil.
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Figure S17. SEM images of Zn electrodes after 50 cycles at 1 mA ¢cm? and 1 mAh

cm? in ZSO and 2-Eml electrolytes.
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Figure S18. XRD patterns of Zn anodes after 50 cycles at 1 mA cm and 1 mAh cm™2.
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Figure S19. XPS depth profiles of N 1s for the cycled Zn electrodes in 2-Eml

electrolyte.
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Figure S20. The possible chemical reactions for the formation of inorganic components

in the SEI.
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Figure S21. Voltage profiles of Zn//Cu asymmetric cells at various cycles in (a) 2-Eml

and (b) ZSO electrolyte.
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Figure S22. Average coulombic efficiency measurements in Zn//Cu asymmetric cells

using ZSO electrolyte.
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Figure S23. Partial cycling voltage curves of Zn//Zn symmetric cells with 2-Eml
electrolyte at (a) 1 mA cm? and 1 mAh em2, (b) 2 mA cm? and 2 mAh cm™.
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Figure S24. Cycling performance of Zn//Zn symmetric cells at 0.5 mA cm and 1 mAh
cm after rate tests.
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Figure S25. Differential capacity curves of Zn//PANI cells.
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Figure S26. The self-discharge curves of Zn//PANI full cells in 2-Eml and 1-Znl,

electrolytes.
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Figure S27. Cycling performance of Zn//PANI full cells at (a) 1 A g'' and (b) 10 A g
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Table S1. Comparison of symmetric cells lifespan in this work with previous studies.

Current Capacit Lifespan
Electrolyte density P }_,2 P Ref.
(mA em?) (mAh cm?) (h)
1 1 7100
. +
02 M F;:l/lsh(l)ﬂ M 2 2 5100 This work
4
5 5 1030
0 +
4
X +
0.2 Mz[i[M;I\:IS]éOAC] I 0.5 3000 2
4
_l’_
0.05 MNEle\lilél(\)/[]Br 2 | 1 2700 3
4
_l’_
0.025 1\16[]321\;[813804 2 ) ) 3600 4
4
6 M MGM[TFSI] + 2 5
M Zn(OTY), ! : 2000
3.6 M [EMIM]OTTf + 2 6
M Zn(OTY), 2 2 3400
10% HEI + 2 M ZnSO4 1 1 4200 7
) +
0.1 M I;i)ss(? 2M 1 1 2500 8
4
. +
4
) -Na +
POLMD ATt Mg 025 1500 1
4
+
3mM ;);FSP(I)’X 2M 1 | 3300 11
4
0.1IMAOT+1 M
Zn(OTY), (solvent: 1 1 5500 12
NBvolume:Watervolume =
6:4)

2% MPC + 2 M ZnSOy4 1 1 5000 13



0.3% C5SeCN +2 M
ZI’ISO4

0.04 M TFMI +2 M
ZDSO4

1 1 4500 14

1 1 2100 15
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