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Fig. 1 Optical micrographs of PLA fibers at same 7.5% PLA concentration at different voltages: (a) 9 kV, (b) 12 kV, (¢) 15 kV

(400).
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Fig. 2 Optical micrographs of PLA fibers at different PLA
quality fractions: (a) 5.5%, (b) 6.4%, (c) 7.5%, (d) 8.5%
with spinning voltage of 15 kV (400%).
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Fig. 3 SEM images of (a) ground PANI powder, (b, ¢) PLA fiber membranes, (d—g) PLA/PANI fiber membranes with
different PANI mass fractions: (d) 0.072%, (e) 0.096%, (f), (g) 0.120% with 15 kV); (h) EDS mappings.
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Fig. 4 (a) FTIR spectra of the PANI, PLA and PLA/PANI
fibers; (b) The relationship of fiber conductivity versus

polyaniline mass fraction.
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Fig. 5 Linear fit of conductivity values to the force.
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Research Article

Preparation and Performance of Poly(lactic acid)/Polyaniline Hybrid Fiber
Membranes via Electrospinning Method

Bao-ling Tian', Jia-yi Xuf, Wu-kui Kang, Tong Lin, Li-bin Gao", Jian-zhong Li"
(College of Chemistry and Pharmaceutical Sciences, Qingdao Agricultural University, Qingdao 266109)

Abstract With the rapid advancement of artificial intelligence, the demand for new materials driven by emerging
technologies has become increasingly urgent making the development of novel high-performance polymer
mechanical sensing materials of significant scientific research importance. In this study, poly(lactic acid)/
polyaniline (PLA/PANI) hybrid fibre membrane materials were prepared using electrospinning method. The
effects of various electrospinning process parameters, including spinning voltage and PLA concentration, on fibre
morphology were investigated to determine the optimal spinning conditions. Furthermore, we examined the
preparation of PLA/PANI fibre membrane mechanical sensing materials by incorporating polyaniline. The results
showed that the well-defined fiber morphology was obtained at a spinning voltage of 15 kV, a PLA mass fractions
solution of 7.50% and a PANI mass fraction of 0.12% of the solution. Comparing the electrical properties of PLA
and PLA/PANI fibre membranes showed that adding PANI significantly increased the electrical conductivity of
the PLA fibre membrane. Research the stress-sensing properties of the material has revealed that PLA/PANI
composites exhibit significant piezoelectric behavior. This is the first reported instance of using PLA and PANI to
construct a flexible stress sensor, providing a viable approach for the future fabrication of polymer piezoelectric
sensor devices.
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