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Tab. 1 Dosage of PAN/IL composite spinning solutions

Sample m(PAN)/g m(IL)/g VIDMF)/mL
PAN 1.70 0 10
PAN-IL3 1.70 0.051 10
PAN-IL6 1.70 0.102 10
PAN-IL9 1.70 0.153 10
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Fig.1 SEM of PAN/IL composite fibers
(a): PAN; (b): PAN-IL3; (c): PAN-IL6; (d): PAN-IL9
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Fig.2 Diameter distribution of PAN/IL composite fibers
(a): PAN; (b): PAN-IL3; (c): PAN-IL6; (d): PAN-IL9
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Tab. 2 Conductivity and viscosity of PAN/IL solution

Conductivity

Sample /.S o) Viscosity/cP
PAN 116 2438
PAN-IL3 686 2453
PAN-IL6 1112 2513
PAN-IL9 1730 2618
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Fig. 3 (a) FT-IR spectra of PAN/IL composite fibers;(b) partially enlarged view of (a);(c) statistical results of the planar

zigzag conformation content
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Tab. 3 Mechanical properties of PAN/IL composite fibers

Sample Stress Strain Elastic modulus
/MPa /% /MPa
PAN 3.36(%0.01) 96(*1) 2.26(+0.01)
PAN-IL3 3.34(%0.01) 103(£1) 2.90(0.01)
PAN-IL6 4.27(£0.01) 110(£1) 2.80(%0.01)
PAN-IL9 3.18(%0.01) 70(+1) 2.61(£0.01)
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Fig.7(a) Typical device structure;(b) sensitivity of PAN/IL composite fibers with different IL contents
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Tab. 4 Sensitivity of PAN/IL composite fibers with different IL

contents
Sample Sensitivity value/kPa’
PAN 0.33
PAN-IL3 0.41
PAN-IL6 0.56
PAN-IL9 0.49
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Preparation and Properties of Polyacrylonitrile/IL. Composite Piezoelectric
Fibers

Rongji Zhou', Guimao Fu', Rui Xue', Qisong Shi', Yanjun Chen’, Shenao Tang', Yuhuai Teng'
(1. Beijing Key Lab of Special Elastomer Composite Materials, College of New Materials and Chemical Engineering,
Beijing Institute of Petrochemical Technology, Beijing 102617, China ;2. Zhejiang Collaborative Innovation Center
for High Value Utilization of Byproducts from Ethylene Project, Ningbo Polytechnic , Ningbo 315800, China)

ABSTRACT: In order to improve the piezoelectric properties of polyacrylonitrile (PAN) fiber membranes, ionic
liquid 1- allyl- 3- butylimidazole tetrafluoroborate (IL) was doped into PAN, and PAN/IL composite nanofiber
membranes were prepared by electrospinning technology. The surface morphology, conformation, piezoelectric
properties dielectric properties, mechanical properties and sensor sensitivity of PAN/IL composite fiber membrane
were characterized by scanning electron microscope, Fourier transform infrared spectroscopy, X-ray diffraction,
broadband dielectric and impedance spectrometer, stretching machine, LCR tester and other methods. The research
results show that with the addition of an appropriate amount of IL, the PAN/IL composite fiber membrane has a good
morphology without beading, and the fiber arrangement has a certain orientation. Doping IL into PAN can increase
the content of the planar zigzag conformation of the composite fiber membrane, and its value can reach up to
93.08% , which is beneficial to the improvement of the piezoelectric properties of the PAN composite fiber
membranes. After adding ionic liquid (IL), the dielectric constant of the composite fiber membrane increases from
3.40 to 6.14, the dielectric loss decreases from 0.05 to 0.03, the stress can reach 4.27MPa and the sensitivity of the
prepared flexible sensor can reach 0.56 kPa™.

Keywords: polyacrylonitrile; ionic liquid; piezoelectric; dielectric; electrospinning; composite fiber



