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polymer-based electrolyte films

ZHAO Kaile', YU Ying®", ZHAO Zhangfeng', ZUO Chuncheng®, ZHANG Haobo'

(1. School of Mechanical Engineering and Automation, Zhejiang University of Technology, Hangzhou 310018, Zhejiang,
China; 2. College of Information Science and Engineering, Jiaxing University, Jiaxing 314000, Zhejiang, China )

Abstract: Polyindole/polyacrylonitrile (PIN/PAN) polymer-based electrolyte films were prepared by
electrospinning technology and applied to solid-state aluminum air battery to replace cellulose paper (C-P)
based electrolyte film. The surface morphology and chemical composition of PIN/PAN fibers were then
analyzed by SEM and FTIR. And the effects of PIN content on the ionic conductivity, ionic diffusion
coefficient and solid-state aluminum-air battery discharge of PIN/PAN polymer electrolytes were
investigated via electrochemical workstation and battery test system. The results showed that the PIN
content affected the porosity, liquid absorption rate and elongation at break of PIN/PAN fibers. At the same
time, it showed good adsorption capacity and mechanical properties for alkaline solution. The liquid
absorption rate, porosity and elongation at break of the PIN/PAN fiber with 4% PIN content (based on the
mass of PAN solution, N,N-dimethyl-formamidethe as solvent, the same below) was 496%, 87.1% and
8.7%, which were 3.2, 1.1 and 3.8 times that of cellulose paper, respectively. The PIN/PAN polymer-based
electrolyte films prepared from PIN/PAN fibers could effectively improve the performance of solid
aluminum air battery. The discharge duration of 4% PIN/PAN polymer electrolyte film was about 18%,
32% and 38% higher than those of C-P aluminum-air battery at current densities of 3, 5 and 7 mA/cm?,
respectively. The ionic conductivity was 6.7x10* S/cm, and the ionic diffusion coefficient was 2.69x10°* cm”S.
Key words: electrospinning; PIN/PAN polymer electrolyte films; ionic conductivity; liquid absorption rate;
solid aluminum air battery; functional materials
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