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Research of PS-PU composite nanofibers superhydrophobic

surface prepared by one-step electrospinning method

Wu Yueyue, Geng Ziru, Rao Xiao, Wang Ping

College of Textile and Clothing Engineering, Soochow University, Suzhou 215021, Jiangsu,China

Abstract; Polystyrene ( PS) and polyurethane ( PU) were dissolved in dimethylformamide/
tetrahydrofuran ( DMF/THF ) solvent with m ( DMF) :m (THF) = 1:1, and PS-PU composite
nanofibers superhydrophobic surface with a micro/nano microsphere-fiber doped structure was
prepared by one-step electrospinning method. Also, the factors affecting the hydrophobicity of the
superhydrophobic surface were investigated. The research results showed that the hydrophobicity of
PS-PU composite nanofibers superhydrophobic surface were greatly affected by the mass fraction of
solution, mass ratio of PS to PU, electrospinning voltage and advancing rate. According to the
results of the single factor and three-factor three-level orthogonal test, it was calculated and verified
that when the solution mass fraction at 3%, m(PS) :m(PU) at 1 :1, spinning voltage at 16 kV,
advancing rate at 1.2 mL/h, and receiving distance at 15 cm, the PS-PU composite nanofibers

superhydrophobic surface had the best hydrophobicity and good water impact resistance. The
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research results can provide reference for the subsequent construction of superhydrophobic surface.

Keywords: superhydrophobic surface; hydrophobicity; electrospinning; micro/nano microsphere ;

polystyrene ; polyurethane
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Fig. 1 Preparation diagram of PS-PU composite nanofibers
superhydrophobic surface
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Tab.1 Process parameters of electrospinning with different solution mass fraction

R = W ESEU/ %  m(PS) :m(PU) i 22 JR/kV BRI B/ em WA/ (mL-h™")

A 2 1:1 16 15 0.4
B 3 1:1 16 15 0.4
C 5 1:1 16 15 0.4
D 7 1:1 16 15 0.4
E 9 1:1 16 15 0.4
F 11 1:1 16 15 0.4
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Fig.2 Contact angle test results of samples with

different solution mass fraction
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Fig.3 SEM images of samples with different solution mass fraction
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Tab.2 Process parameters of electrospinning with different solute mass ratios
g m(PS) :m(PU)  WWFBHSEU/%  UiZHIE/KV TWHE/em HEFEEE/ (mL-h )
a 1:0 3 16 15 0.4
b 3:1 3 16 15 0.4
c 2:1 3 16 15 0.4
d 1:1 3 16 15 0.4
e 1:3 3 16 15 0.4
f 0:1 3 16 15 0.4
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Fig. 4 Contact angle test results of samples

with different solute mass ratios
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Fig.5 SEM images of samples with different solute mass ratios
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Tab.3 Process parameters of electrospinning with different advancing rates and spinning voltages

JE e R WRF RSB/ % m(PS) :m(PU) Y2 R /kV W/ cm HEFEH AR/ (mL-h™")
1 3 1:1 12 15 0.4
2 3 1:1 16 15 0.4
3 3 1:1 20 15 0.4
4 3 1:1 12 15 0.8
5 3 1:1 16 15 0.8
6 3 1:1 20 15 0.8
7 3 1:1 12 15 1.2
8 3 1:1 16 15 1.2
9 3 1:1 20 15 1.2
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Fig. 6 Contact angle test results of samples with different

advancing rates and spinning voltages
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Fig. 7 SEM images and particle size distribution of samples
with different flow rates at 12 kV voltage
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