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Fig. 1 Schematic diagram of the preparation process of SC-PLA/LiCl nanofibrous membrane.
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Fig. 2 Schematic diagram of self-made test device for filtration test.
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Fig. 3 Schematic diagram of respiratory monitoring.
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Fig. 4 (a—d) SEM images and (e-h) fiber diameter distribution: (a, ) SC-PLA/LiCI-0, (b, f) SC-PLA/LiCI-2, (c, g) SC-PLA/

LiCl-4 and (d, h) SC-PLA/LiCl-8.
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Fig. 5 FTIR spectra of SC-PLA/LiCl nanofibrous membranes in the range of (a) 650-4000 cm™!, (b) 900-920 cm™!, (¢) 3250—

3750 cm™" and (d) 940-980 cm™!.
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Fig. 6 (a) Surface potential and (b) dielectric constant of SC-PLA/LiCl nanofibrou membranes; (c¢) Output voltage and (d)
output current with SC-PLA/LiCl nanofibrous membranes serving as the negative friction layer at a frequency of 0.5 Hz and a

fixed force of 10 N.
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Fig. 7 (a) PMy; filtration efficiency; (b) PM, s filtration efficiency; (c) Pressure drop; (d) SEM image of SC-PLA/LiCl-8 after

filtration test.
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Electric field-induced Refined Poly(lactic acid) Nanofiber for
Respiratory Protection

Yu Zhang!, Jia-qi Li', Yang Wu?, Xiang Li?, Cun-min Wang', Jiang Shao®, Huan Xu?, Shi-hang Li', Xiao-yu Chen'*
(!School of Safety Engineering, *School of Materials Science and Physics, 3School of Architecture and Design,
China University of Mining and Technology, Xuzhou 221116)

Abstract To address the bottleneck problems of poor electret performance, non-degradability, and low filtration
efficiency of fine particulate matters (PMs) of traditional meltblown filter media under high dust environment in
coal mines, this study innovatively introduced lithium chloride (LiCl) into the stereocomplexed poly(lactic acid)
(SC-PLA) architecture, and constructed the SC-PLA/LIiCl ultrafine nanofibers by electropinning technology. The
introduction of LiCl enhanced the drawing of the fibers under the electric field force, which led to the refinement
of the SC-PLA fibers, and the SC-PLA/LiCl nanofibrous membranes (NFMs) with an average fiber diameter of
385 nm were obtained. In addition, LiCl promoted the orientation of SC-PLA chains under a high-voltage electric
field, which led to an increased number of dipole charges and enhanced the charge storage stability of the
SC-PLA/LICI fibers. The dielectric constant and surface potential of SC-PLA/LiCl NFMs were 1.6 and 2.1 times
higher than those of neat SC-PLA NFMs, respectively. Benefiting from the high porosity and significantly
enhanced electroactivity, the SC-PLA/LiCl NFM exhibited 95.7% filtration efficiency against PM ; at an air flow
rate of 85 L/min with an air resistance of only 181.2 Pa. In addition, the enhanced triboelectric properties of the
SC-PLA/LiCl NFM enabled respiratory monitoring. The as-prepared SC-PLA/LiCl ultrafine nanofibers showed
great potential for applications in long-lasting respiratory protection and personal health management.
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