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Abstract: The electret effect can improve the adsorption capacity of the filter membrane for polar impurities. In
this paper, BaTiO, doped composite nanofiber filter membrane for transformer insulating oil was prepared by
combining electret technology with electrospinning process. The electrospinning conditions for preparing PVDF
nanofiber membranes with small diameters and pores without beading were obtained by system study on the
relationship between electrospinning parameters and the morphology of fiber membrane. And then the regeneration
experiment for transformer insulating oil was carried out. The results show that the filter membrane can remove
polar substances, and has high specific surface area and high porosity. After doping BaTiO, and corona discharge
treatment, the filter membrane can be stably charged. The dielectric loss factor and breakdown voltage of the aged
insulating oil are significantly optimized after filtering by the BaTiO, doped composite nanofiber filter membrane.
Compared with other filter membrane electret-doped composite nanofiber membranes, it has better regeneration
effect on transformer insulation oil.
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Fig.1 Schematic diagram of electrospinning device
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Fig.3 Surface morphology of nanofiber with

different PVDF concentrations
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different PVDF concentrations
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Tab.1 Pore size distribution of nanofiber films with

different PVDF concentrations
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14 1.75 2.53 2.16
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Fig.5 Surface morphology of nanofiber generated

under different electrospinning voltages
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Tab.2 Pore size distribution of nanofiber films with

different electrospinning voltages

i fEkV  RAMEMm BERILEum PR/ um
12 1.01 1.27 1.09
16 0.79 1.23 0.85
20 0.63 1.03 0.72
24 1.04 1.61 1.12
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Fig.7 Surface morphology of nanofiber generated by

different flow rates
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Tab.3 Pore size distribution of nanofiber films with

different flow rates

HEWGHE S /(mL/h) /LR /um RfLR/um ~FEIFLA/um

0.25 0.61 1.12 0.71
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1.00 0.89 1.36 1.01
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Tab.4 Pore size distribution of nanofiber films with

different collecting distances

e /em  Hw/AMLE/pm &KFLS/um SFHFLE/um
10 1.01 1.73 1.21
15 0.63 1.03 0.72
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Tab.5 Discrete coefficient of PVDF/BaTiO, nanofiber

composite membranes
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Tab.6 Initial potential of PVDF/BaTiO, nanofiber

composite membranes
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Fig.12 Surface potential decay curves of PVDF/BaTiO,

nanofiber composite membranes
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