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Fig. S1 Photographs of transformation of flowable gelation hydrogel electrolytes
solution (gelatin dissolved in 0.5 M Li,SO4 and 0.5 M ZnSO, aqueous solution) to
solidified GHEs: (a) after heating; (b) after freezing, illustrating the reversible
flowability of gelation electrolyte.
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Fig. S2 DSC curve of the gelatin hydrogel electrolyte (GHE)
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Fig. S3 Schematic diagram of the formation of network in GHEs. (a) Gelatin
randomly dispersed in solution (upon heating), (b) Gelatin solidified to hydrogel
(upon freezing).



Fig. S4 Photographs of GHEs. (a) Gelatin electrolyte separator, (b) Thick gelatin
electrolyte under bending condition.
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Fig. S5 (a) AFM image (5 um X5 pm) of the GHE film; (b) Height profile at Y=2.5

um in the section of (a)
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Fig. S6 Tafel plots of the Zn anode in AE and GHE
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Fig. S7 Galvanostatic cycling tests of solid-state Zn/GHE/Zn symmetric cell at 0.1

mA cm™2.
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Fig. S8 EIS plot of Zn/GHE/Zn battery after cycling for 800 h.
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Fig. S9 SEM images of pristine AGM: (a) surface and (b) cross-section.
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Fig. S10 SEM images of the GHEs before (a, b) and after (c, d) cycling in the
symmetric cells



Fig. S11 (a) SEM image of the GHE after cycling; (b) mapping image of Zn element
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Fig. S12 Cycling performance of Zn/GHE/LMO full cells at a current density of 100
mA g!
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Fig. S13 Electrochemical characterizations of solid-state Zn/GHE/LMO batteries: (a)
CV curves at different scanning rates; (b) EIS plots at different cycles.



140 . . . . 100

(a)

—
=120 g
g ety Ny 95 S
£ :
S 25mAg? &
£ 80 SmAg 190 @
5 .
£ 60 g
& 85.5
=%

] 40 >
o S

20 80

0 20 4 60 80
Cycle Number

=

Fig. S14 (a) Cycle performance of Zn/LMO battery with AE at 25 mA g!; (b)
photographs of Zn/LMO batteries with AE and GHE after 100 cycles.
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Fig. S15 Galvanostatic charge-discharge curves of two batteries connected in (a)
parallel and (b) serial.
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Fig. S16 Comparison of self-discharge performances of batteries based on AE and
GHE.
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Fig. S17 Photograph of GHE soaked in pure water (a) and water added
drops of 1 M BaCl, solution (b).
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Fig. S18 Photographs of interdigitated Zn/GHE/LMO solid-state battery at different
conditions.



