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Figure S1. Synthetic diagram of chemically crosslinked PVA.
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Figure S2. The thickness of an A4 sheet of paper measured by a spiral micrometer.

Figure S3. SEM image of the cross-section of the C-PVA/PAN hydrogel.



Figure S4. Optical photograph of the freeze-dried hydrogel.
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Figure S5. The water retentions of P-PVA/PAN and C-PVA/PAN stored under 25 °C.
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Figure S6. MD simulation diagram of water molecule binding at different time points in (a) P-

PVA/PAN and (b) C-PVA/PAN systems.
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Figure S7. (a) The curve of the residual amount of water molecules with time. (b) DSC curve of P-

PVA/PAN and C-PVA/PAN electrolyte.
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Figure S8. EIS spectra of the (a) Zn||C-PVA/PAN||Zn or (b) Zn||P-PVA/PAN||Zn symmetric cell
before and after polarization, inset: variation of current with time during polarization at an applied

voltage of 10 mV.
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Figure S9. Corresponding Arrhenius curves and comparison of activation energies in P-PVA/PAN
and C-PVA/PAN electrolytes.
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Figure S10. The in-situ optical images of the Zn plating behaviors with (a) P-PVA/PAN and (b) C-
PVA/PAN electrolyte at 10 mA cm?2.
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Figure S11. XRD pattern of the NH4V,40,¢ synthesized by hydrothermal method.
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Figure S12. SEM image of the NH, V40,4 synthesized by hydrothermal method.
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Figure S13. Schematic diagram of a flexible Zn||C-PVA/PAN|| NH4V40, battery.
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Figure S14. CV curves of Zn||C-PVA/PAN|NH4V40,( battery in the range of 0.2 to 1.6 V at ImV

s,
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Figure S15. Unencapsulated flexible Zn||C-PVA/PAN|| NH4V 40, with thickness of 82 um.
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Figure S16. Encapsulated flexible Zn||C-PVA/PAN]|| NH4V 40, with thickness of 400 um.
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Figure S17. Graph of the relative content of PVA and PAN in the hydrogel electrolyte with

mechanical properties and ionic conductivity.

Table S1. The specific capacity at a low current density and the thickness of hydrogel electrolytes
with state-of-the-art flexible ZIBs.

Specific
Hydrogel Current density | capacity | Thickness
Cathodes Reference
electrolytes (Agh (mAhg | (um)
D
MnO, ADC-gel 0.2 300 1200 ]
V,05-V;04 PAM 0.1 445 1000 2]
PANI ZIS-PVA 0.1 151.2 1000 3]
MnO, XG 0.1 211 300 [4]
MnO, Guar Gum 0.3 208.2 250 (]
MnO, PZIB 0.308 341.5 198 (6]
V,05 PAX-G 0.2 217 70 7]
NH4V4,0,0 | C-PVA/PAN 0.1 501
NH4V,0;y | C-PVA/PAN 0.2 480 20 This work
NH4V,0,9 | C-PVA/PAN 0.5 356

Table S2. The specific capacity at a low current density with state-of-the-art flexible ZIBs.



Cathodes Hydrogel Current Specific Reference
electrolytes density (A | capacity (mAh
gl g")

VS, PVA 0.1 152 (8]
V504, Gelatin 0.1 300 ]
MnO, Alginate/PAM 0.1 300.4 [10]

P-NVO PAM-PVP 0.1 327.4 (t
NVO PCz 0.1 329 (2
MgVO LPH 0.1 341.5 (3]

VO, PH/MXene 0.1 369.9 (14]
V,05 PSX 0.1 380 (3]
V,05 PMC 0.1 405.5 [16]

NH4V4049 TA-SA 0.1 409.6 (171
MnO, PAM/PAANa 0.1 418 (18]
Nig 006Ca.0045s VO3 PVA 0.1 433.8 (9]
V,05 PAMPSZn 0.1 438.9 (201
LaV,0s CD-PEO/PAM 0.1 439 (211
NH4V40,0 C-PVA/PAN 0.1 501 This work
VS, PZHE 0.2 150 (221
CoFe(CN)g PAM 0.2 171.64 (23]
PANI SFPAM-Zr 0.2 191 (24]
NasV,0s; Agr-PEG 0.2 198.3 23]
Zn3V,0g PDZ-H 0.2 265.2 261
rGO/MnO, C-TEOS 0.2 277.3 (271
P-NVO PAM-PVP 0.2 278.1 (t
MnO, GO-PVA 0.2 310 (28]
MgVO LPH 0.2 310 [13]
NaV;0g MMT-PAM 0.2 312 (291
ZVO CarraChi 0.2 349.6 (301
MnO, PAM/PAANa 0.2 352 (18]
NH4V4049 SA 0.2 380 (17]
LaV,0s CD-PEO/PAM 0.2 405 (21]
MnO, CPZ-H 0.2 480 (311
NH4V40,¢ C-PVA/PAN 0.2 480 This work
VS, PZHE 0.5 120 (221
CoFe(CN)g PAM 0.5 150 23]
Zn3V,04 PDZ-H 0.5 251.1 26]
rGO/MnO, cellulose-TEOS 0.5 257.3 (271

VO, PH/MXene 0.5 306.3 (14]

V,05 PAMPSZn 0.5 350 201
NH4V4010 C-PVA/PAN 0.5 356 This work
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