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Figure S1. (a) FTIR spectra and (b) Raman spectra of DES solution and its components.

Figure S2. PSPE eutectogel has some adhesion on different substances: (a) Stainless

Steel, (b) paper.
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Figure S3. Ionic conductivity of the PSPE eutectogel at various temperature.
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Figure S4. Zn//Zn symmetric cell in (a) PSPE and (b) ZD with an applied potential of
10 mV (inset: EIS spectra of the Zn//Zn symmetric cell).

The value of Zn?* transference number (.. ) was characterized by combining the

chronoamperometry (CA) technology and EIS. Testing the EIS from 100 kHz to 0.01

Hz with the Zn//Zn symmetric cell before and after polarization under 10 mV for 3000

s. And {,. are calculated by Evans method:!
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Where AV is the applied voltage (10 mV), /o is the initial current and /s is the steady-

state current (LA), Rp and Ry refer the initial and steady-state charge transfer resistances

Q).

Figure SS. Photographs of PSPE eutectogel demonstrating remarkable mechanical

property.
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Figure S6. Compressing ability of the PSPE eutectogel.
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Figure S7. SEM image of Zn foil after immersing in AQ (a, b, ¢) and ZD (d, e, f) for
15 days, and contacting with PSPE (g, h, 1) for 15 days.
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Figure S8. XRD patterns of Zn foil after immersing in AQ and ZD for 15 days, and

contacting with PSPE for 15 days.
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Figure S9. SEM images of the Zn metal surface in Zn//Zn cells after 2 cycles in AQ (a,

b, ¢), ZD (d, e, f), and PSPE (g, h, i).
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Figure S10. Galvanostatic Zn plating/stripping in Zn//Zn symmetric cells in AQ at 1
mA cm2.,
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Figure S11. Galvanostatic Zn plating/stripping in Zn//Zn symmetric cells in PSPE at 2
mA cm2,
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Figure S12. CV curves at different scan rates.
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Figure S13. (a) Log (i) and log (v) plots at specific peak currents. (b) Capacity

contribution ratios at various scan rates.
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Figure S14. Cycling performance in AQ of full cell.
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Figure S15. XRD patterns of Zn anodes of full cells after in AQ and PSPE.
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Figure S16. SEM image of Zn anode of full cells after 160 cycles in AQ (a, b) and 500

cycles in PSPE (c, d).
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Figure S17. Comparison of energy density and power density of the PSPE eutectogel

based zinc ion batteries on reported electrolyte systems and cathode materials.?¢
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Table S1. Comparison of the water retention of various hydrogels for Zn ion batteries

Temperatur Tim Weight
Humidity
Gel e e retention Ref.
(%)
(°C) (h) (o)
IL-PAM 50 10 9 73 7
carrageenan/PA
60 37 74 45 8
M
PAAm-—alginate 30 26 72 15 ?
PAM 60 10 24 23 10
PSPE 60 10 55 87.9 This work
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