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Research on water-resistant modification and properties of

electrospun polyvinyl alcohol nanofiber membranes
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Abstract: In order to explore the applications of water-soluble polyvinyl alcohol (PVA) nanofiber
membranes, PVA nanofiber membranes prepared with electrospinning process were modified for
water resistance using 1,6-hexanediyl diisocyanate ( HDI) as the cross-linking agent. The apparent
morphology , water resistance, air permeability, filtration and mechanical properties of the PVA
nanofiber membranes before and after modification were compared and analyzed. The research
showed that the optimal HDI cross-linking process parameters were the HDI mass fraction of 4% , the
cross-linking temperature of 70 °C, and the cross-linking time of 2. 0 h. After cross-linking with the
optimal process ,the breaking strength of the PVA nanofiber membrane increased from (2.6+0.3) N
(uncross-linked) to (5.0+0.5) N, and the filiration efficiency was as high as 99.79%. Afier
being soaked in water at 60 °C for 24. 0 h, the mass loss rate of the PVA nanofiber membrane cross-

linked under the optimal process decreased from 100. 0% (uncross-linked) to (11.3+1.1)%,
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indicating that the cross-linked modified PVA nanofiber membrane had good water resistance,

filtration and mechanical properties, which could be applied in the field of air filtration with high-

humidity.

Keywords : polyvinyl alcohol (PVA) ; 1,6-hexanediyl diisocyanate ( HDI) ; electrospinning ; water-

resistant modification; cross-linking; apparent morphology;

filtration property ; mechanical property
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Fig. 1 PVA and HDI cross-linking principle
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Fig.2 SEM images and fiber diameter distribution of PVA nanofiber membranes without cross-linking and after cross-linking with

different mass fractions of HDI solutions
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Fig. 3 Infrared spectra of PVA nanofiber membranes uncross-
linked and cross-linked with different mass fractions of
HDI solutions
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Fig.4 SEM images and fiber diameter distribution of PVA nanofiber membranes after HDI cross-linking at different temperatures
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Fig. 5 Infrared spectra of PVA nanofiber membranes without
cross-linking and after HDI cross-linking at different

temperatures
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Fig. 6 SEM images and fiber diameter distribution of PVA nanofiber membranes after HDI cross-linking at different time
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in 60 °C water for 1.0 h
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Fig. 8 Infrared spectra of PVA nanofiber membaranes without

cross-linking and after HDI cross-linking at different time
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