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Polyaniline/Polyacrylonitrile Nanofibrous Membrane
Based Flexible Air-Battery Cathode

LI Xiaogiang'”, SUN Qian', QIN Xiaoyu', WANG Hui', WANG Yechen', LI Dawei', GAO Dekang’
(1. College of Textile Science and Engineering, Jiangnan University , Wuxi 214122, China;2. Bosideng International Holding

Co. ,Ltd. ,Changshu 215532, China)

Abstract ; Polyacrylonitrile (PAN) nanofibrous membrane was prepared with the method of electrospinning, followed by in-
situ polymerization of polyaniline ( PANI) on the surface of PAN nanofibers to obtain the PANI/PAN nanofibrous
membrane. Scanning electron microscope (SEM) ,Fourier infrared spectrometer ( FTIR) ,four-probe resistor, thermogravim-
etric analyzer (TG) ,and X-ray diffraction (XRD) were used to investigate the physicochemical properties of the prepared
PANI/PAN nanofibrous membrane. In addition, a flexible air battery was assembled using PANI/PAN nanofibrous
membrane and zinc sheet with water-based film immersed in KCI solution as electrolyte layer. The discharge performances
were measured. The air battery discharge current and voltage within 2 000 s are higher than 0.5 mA and 0.4 V ,respectively.

Key words : polyaniline , polyacrylonitrile , nanofibers , flexible air-battery, composite materials
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Fig.1 Schematic diagram and the photograph of Zn-air
battery
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Fig.2 SEM images of PAN nanofibers membrane and
PANL/PAN composite materials
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Fig.3 FTIR spectra of PANI,PAN and PANI/PAN
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Tab.1 Conductivity distribution of PANI/PAN

nanofiber membrane

HLF%/ (S/em) SR
0.007 5 ~0.009 0 1
0.009 0 ~0.010 5 3
0.0105~0.012 0 4
0.0120~0.013 5 1
0.0135~0.0150 1
0.0150~0.016 5 1
0.016 5~0.018 0 1
0.019 5~0.021 0 1
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Fig.4 Thermal stability test of PANI,PAN, and PANL/

PAN nanofibrous membranes
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Tab.2 Tensile Performance of PAN and PANI/PAN nano-

fibrous membranes

g g SRR T R %
PAN PANI/PAN PAN PANI/PAN

1 1.26 1.49 169.4 120.3

2 1.48 1.58 194.0 122.3

3 1.53 1.76 174.9 138.0

4 1.59 1.83 207.7 94.0

5 1.16 1.88 212.7 90.2

¥ H 1.40 1.71 191.7 113.0
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Fig.5 Loading-displacement curves of PAN and PANL/

PAN nanofibrous membranes
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Fig.6 XRD patterns of PANI powders, PAN and
PANI/PAN nanofibrous membranes
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Fig.7 Discharge performance curves
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