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Abstract: In order to improve the filtration efficiency by using the fine diameter and hot
piezoelectric properties of PVDF fiber membrane, the PVDF fiber membrane was prepared using
electrospinning. SEM and XRD were employed to characterize the morphology and B crystal
phase transformation of PVDF fiber membrane. The PVDF fiber membrane was attached to PPS
filter material to prepare PPS/PVDF composite filter material, and its filtration efficiency and
differential pressure characteristics were evaluated. The results show that the PVDF fiber
membrane has no beaded structure, the fiber diameter distribution ranges from 270 to 780 nm,
with a median value of 427. 3 nm, and the crystal structure is mainly P crystal phase. With the
increase of wind speed, the filtration efficiency of PPS/PVDF fiber membrane composite filter
material exhibited a lesser decrease, which proves that the piezoelectric effect of PVDF fiber
membrane improves the filtration efficiency of fine particles. As the temperature increases, the
PVDF fiber membrane exhibits thermoelectricity, and the filtration efficiency of the composite
filter material increases. When the temperature rises to 70 °C, the filtration efficiency of the
particles with a small size 0. 3 pm can be maximally increased by 28. 37%.

Key words: filtration efficiency; differential pressure characteristics; PVDF (polyvinylidene
fluoride) ; piezoelectricity; thermoelectricity
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Fig. 1 Piezoelectric test device
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Fig. 4 Fiber morphology of PVDF with different mass fractions
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Fig. 5 Fiber morphology of different spinning voltages
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Table3 Fiberdiameters of different reception distances
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Fig. 6 Fiber morphology of different reception distances

Fig. 7 Fiber morphology of PVDF fiber
membranes
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Fig.9 PPS filtration efficiency under different
wind speeds
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Fig. 10 Filtration efficiency of PPS/PVDF fiber
membrane under different wind speeds
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Fig. 12 Filtration efficiency of PPS/PVDF fiber
membrane at different temperatures
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