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Preparation of bead/honeycomb gradient composite structure nanofiber

membranes and their oil-water separation performance
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Abstract: Polystyrene( PS) -polyurethane ( PU) -based bead nanofiber membranes were prepared by
electrospinning. PS-PU-based bead/honeycomb structure nanofiber membranes were fabricated by
adjusting the pushing rate of spinning solution and the mass ratio of PS to PU. Finally, the PS-PU-
based bead nanofiber membranes were compounded with the PS-PU-based bead/honeycomb
structure nanofiber membranes to form three-layer gradient composite structure nanofiber
membranes. The surface morphology, hydrophobic property and oil-water separation performance of
nanofiber membranes were characterized and analyzed. It was found that optimizing the surface
morphology and pore structure of nanofiber membranes could enhance the oil-water separation
efficiency. Gradient compounding could effectively combine the hydrophobicity of bead structure
with the high porosity of honeycomb structure, thereby further improving the oil-water separation

performance of nanofiber membranes. The research results can provide ideas for the design and
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preparation of high-efficiency oil-water separation materials.

Keywords: polystyrene ( PS) ; polyurethane ( PU) ; electrospinning; nanofiber membrane; bead

structure ; honeycomb structure; gradient composite ; oil-water separation efficiency; oil flux
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Tab.3 Spinning solution compositions of different

BSNFM samples
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Fig.1 SEM photos of PS-PU-based bead nanofiber membranes
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Fig.2 Fiber diameter distribution of PS-PU-based bead nanofiber membranes
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Fig.3 Water contact angles of four types of PS-PU-based

bead nanofiber membranes

FLE TR/ W s E A AN K LT 4 Y SEM IR . MAIEL 5
AU H - 97 22 S50 0078 2 % 9 oK 1 A ot i 5 245
PRI B A — B 52 MR, BB 25 22 AR 3 A
0.4 mL/h BEANZ 1.2 mL/h, 3550 25 0 7 1 2%
R ERSE R W N, £F 4k (B S 45 A AR M A 4L L I
A1, PS Fr R I, MR T M e R 2 A D H B

Fig. 4  Oil-water separation efficiency and oil flux of four types
of PS-PU-based bead nanofiber membranes
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Tab.4 Spinning parameters of different PS-PU-based bead/

honeycomb structure nanofiber membrane samples
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Fig.5 SEM photos of PS-PU-based bead/honeycomb structure nanofiber membranes
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Fig. 6 Pore size distribution of PS-PU-based bead/honeycomb structure nanofiber membranes
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Fig.7 Water contact angles of PS-PU-based bead/

honeycomb structure nanofiber membranes
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membranes
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Fig. 10 Comparison of oil-water separation efficiency
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