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Fig. S1 The mechanism of the radical reaction between AM and DMAPS monomers
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Fig. S3 Optical images of the hydrogel a self-healing after a few minutes after two pieces
were cut and b the stretchability of the two reconnected pieces
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Fig. S4 EIS spectra and the current variation with the polarization of Zn/LE/Zn symmetric
cell
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Fig. S5 LSV curves of Zn//stain steel cells at the scan rate of 10 mV s
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Fig. S6 XRD patterns of the Zn anode cycled in the ADC-gel electrolyte at 0.5 mA cm and
0.5 mAh cm™
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Fig. S7 EIS spectra of the LE with two blocked electrodes (stain steels)
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Fig. S8 SEM image of the ADS-gel electrolyte cycled in Zn//Zn symmetrical cell after 50
cycles at the current density of 0.5 mA cm™
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Fig. S9 Cyclic stability of symmetrical cells assembled with 2M ZnSOg4 liquid electrolyte
under current densities and capacities of 0.5 mA cm?, 0.5 mAh cm™

Fig. S10 SEM image of the 2M ZnSO4 aqueous electrolyte cycled in Zn//Zn symmetrical cell
at the current density of 0.5 mA cm™
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Fig. S11 SEM image of the liquid electrolyte cycled in Zn//Zn symmetrical cell after 60
cycles at the current density of 0.5 mA cm™
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Fig. S12 Cross-section SEM images of Zn anodes in Zn//Zn symmetrical cells after 60 cycles
at 0.5 mA cm? and 0.5 mAh cm™
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Fig. S13 EIS spectra of the ADS-gel with two blocked electrodes (stain steels)
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Fig. S14 EIS spectra of Zn/ADC-gel/Zn symmetric cell after cycling 3000 h
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Fig. S15 CV curves of Zn anode dissolution and deposition in Zn/LE/stain steel cell at the
scan rate of 0.5 mV s*
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Fig. S16 CE curve of liquid electrolyte in Zn//Cu asymmetric cell
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Fig. S17 Nucleation overpotentials of ADC-gel electrolyte and liquid electrolyte in Zn//Cu

asymmetrical batteries
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Fig. S18 Voltage profiles of the asymmetrical batteries in ADC-gel and liquid electrolytes
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Fig. S19 XPS spectra of the Zn anode cycled in the ADC-gel electrolyte
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Fig. S20 Clzp XPS spectra of the surface of the Zn anode cycled in the zinc perchlorate liquid
electrolyte

log (i/A)

—— ADC-gel
—LE

-0.2 —0'.1 OTO Oj1 0.2 0.3
Potential (V vs.Zn?*/Zn)

Fig. S21 Tafel curves of the Zn//Zn cells with the ADC-gel electrolyte and the liquid electrolyte
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Fig. S22 Chronoamperometry curves of the Zn//Zn cells with the ADC-gel electrolyte and the
liquid electrolyte
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Fig. S23 Optical images of the Zn deposition on Cu foils a in ADC-gel and liquid electrolyte
for 1 hour and b in liquid electrolyte for 5 hours
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Fig. S24 XRD pattern of the prepared MnO- cathode by traditional hydrothermal method
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Fig. S25 CV curve of Zn//MnQO; battery with the liquid electrolyte

S9 /510


http://springer.com/40820

Nano-Micro Letters

-
. : 150
-g) H | ' —H— ADC-gel S
600 - i -E-LE -
< el L o D
£ 1 &
: | —m— ADC-gel T
= 4004 —=-LE 0 =
g [T}
% -0 9
L0
g 200 - ]
E - -50 %
8 1Ag" o
a 04 . . - : ‘ . 100 ©
» 0 100 200 300

Cycle number

Fig. S26 The cycling performances and the corresponding CE of Zn//\V>0s full cells with
different electrolytes at a current density of 1 A g

Table S1 Comparison of polarization voltage and cycle life of hydrogels

hydrogels Current density  Polarization voltage Cycle life
(mA cm?) (mV) (h)

PAM (3M Zn(CFsS03),) [S1] 0.2 50 500
ZSC-gel [S2] 0.5 85 200
Alg-Zn [S3] 1.77 100 270
HGE2M [S4] 0.5 85 1000

GG/SAJEG [S5] 0.2 40 200
CT3G30 [S6] 2 65 800
ADC-gel 0.5/1/5 30/38/50 3000/1700/650
(this work)
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