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Abstract: Superstretching gel electrolyte was prepared by 3D printing and freeze-thaw cycle method using
bacterial cellulose (BC) and polyvinyl alcohol (PVA) as raw materials. The physical, electrochemical and
tensile properties of the gel electrolyte obtained were then characterized by SEM, contact angle measuring
instrument, XRD, electrochemical workstation and microcomputer controlled electronic universal testing
machine, followed by porosity and absorbency measurements. The results showed that the gel electrolyte
with an mass ratio of BC to PVA of 0.0048 : 1 prepared by 3D printing exhibited a stable three-dimensional
network structure, excellent tensile properties and electrochemical performance with tensile strength
0.90 MPa, the elongation at break up to 961%, and the ionic conductivity 11.00x10% S/cm. Application
analysis of gel electrolyte in flexible aluminum-air battery indicated that the battery reached 21.0 mW/cm?
in power density, 1124 mA-h/g in specific capacity of aluminum anode and maintained stable discharge for
90 min at current density of 20 mA/cm”.
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Fabrication flow chart of hyperstretching gel electrolyte (a) and schematic diagram of 3D printing electrolyte
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Table 1 Porosity and absorbency of gel electrolytes

FE iy FLBRE/% W%
BC-PVAI1 57.7 184.6
BC-PVA2 56.9 228.4
BC-PVA3 53.1 215.4
BC-PVA4 48.5 175.2
BC-PVAS 49.8 174.0
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Fig. 6 AC impedance spectroscopy of gel electrolytes
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Table 2 Ionic conductivity of gel electrolytes

FE & BEI AR TR E em B FHE S F/(x107 S/em)
BC-PVAI 0.1 423
BC-PVA2 0.1 11.00
BC-PVA3 0.1 10.10
BC-PVA4 0.1 8.21
BC-PVAS5 0.1 8.25

FH 2 2 ATHT, 24 5ER H i TR R 0.1 em B,
B BC S A3 IN, 3D T E[ A 5E e v ff o 1) 2 7
L SR B AN AR A a3, BC-PVA2 BT
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Fig. 7 Power density curves of aluminum-air batteries

assembled with different gel electrolytes
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Fig. 8 Constant discharge current curves of flexible aluminum-air battery from BC-PVA2 (a) and anodic specific capacity

under different discharge current densities (b)
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