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Preparation and properties of amphiphobic polyacrylonitrile
electrospun nanofiber films
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Abstract In order to prepare amphiphobic fiber materials with good wear resistance for oil /water or oil /
oil separation amphiphobic polyacrylonitrile ( PAN) nanofiber materials were prepared by using PAN
electrospun nanofibers as the substrate and dopamine ( DA) and tridecafluorooctyltriethoxy—
silane ( G617) as the surface treatment agent. The effects of various electrospinning process factors DA
and G617 content on the surface morphology and hydrophobic/oleophobic properties of PAN electrospun
films were investigated by scanning electron microscopy contact angle measuring instrument X-ray
photoelectron spectroscopy and so on. The results show that when the mass ratio of PAN in spinning
solution is 13. 8% and the spinning voltage is 18 kV the fiber morphology is the best. And the ethylene
glycol contact angle the toluene contact angle the water contact angle and the salad oil contact angle of
the modified PAN electrospun films can be 135. 1° 0° 141.9° and 131. 2° respectively. Moreover the
water or salad oil contact angle of the modified PAN electrospun films can be larger than 125° after
20 cycles of abrasion test. The results show that the modified PAN electrospun films exhibit good
properties in the separation of water/toluene toluene/ethylene glycol and toluene-water emulsion.
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2 PAN SEM  ( x2 000)

Fig.2 SEM images of PAN electrospun nanofibers prepared under different electrospinning voltages( x2 000)

DA . 1.0 15g/L
3 DA PAN DA 1.0 g/L
SEM . : DA 0.5 g/L ( 3(b))
DA : 1.0 1.5g/L (S,4:S,5)
2.0 /L DA . DA G617 .
3 PAN SEM (X2 000)
Fig.3 SEM images of modified PAN electrospun films with different mass concentrations of DA( X2 000)
2.2.2 G617 G617 15.0 g/L S, -5, 5
141.9°  139.3°,
G617 Sio S 4( b) G617
4 . 15.0 /L S, 0<S, s
4( a) : G617 135.1°  131.7°, 4( ¢) :
2.5 /L S, 2S5 : G617 5.0 /L S, 25,5
G617 5.0 g/l S, o : G617
S, 5 12.5 g/L S, S, s



1 5.
4 G617 PAN
Fig.4 Static contact angles of PAN electrospun films modified with different mass concentrations of G617.
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