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Preparation of Gradient Composite Nanofiber Membranes of PAN/TiO;,
under Lower-Resistance by Electrospinning

YANG Yuqgiong , GAO Hanchao, CHEN Wei, QIN Xiaohong , ZHANG Hongnan
(College of Textiles, Donghua University, Shanghai 201620, China)

Abstract: Polyacrylonitrile/titanium dioxide(PAN/TiO,) composite nanofiber membranes were prepared
by two-step method. PAN/TiO, nanofiber membranes were prepared firstly by electrospinning with the
mass fraction of 10% PAN-DMF (dimethylformamide) and 1. 5%TiO, which was called 10% PAN/TiO,.
On the basis of 1. 5% TiO,, the 10% PAN/TiO, were composited to 14% PAN-DMF-DMF-1. 5% TiO,
which was called 14% PAN/TiO, by electrospinning under different blend ratios. The properties of
composite nanofiber membranes were investigated by scanning electron microscopy, specific surface area
analyzer and automatic filter material tester, etc. It was obtained that when the blend ratios was 1 ¢ 2,
the quality factor of composite nanofiber membrane was up to 0. 028 56 Pa '. The pressure drop was
decreased to 110 Pa while the filtration efficiency was 95. 68%. The tensile strength of the composite
nanofiber membranes could reach (1. 00220, 236) MPa.
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Fig 2 Morphology of PAN/TiO, nanofiber membranes under

different mass fraction of TiO,
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Fig 3 Diameter tendency of PAN/TiO, nanofibers
under different mass fraction of TiO,
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Fig 4 Conductivity tendency of PAN/TiO, solutions
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Fig 6 Adsorption and desorption isotherms of
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different mass fraction of TiO,

212
TiO, PAN/TiO,
7 8
. 7(a) ,PAN/TiO,
TiO,
. TiO, .
TiO, 2. 0%
95. 83%, TiO,
7(a) . TiO, PAN/
TiO, .
TiO, 0 2.0%,
L 363 um 1. 148 pm( 8 ),

TiO, ,

Fig 7 The filtration of PAN/TiO, nanofiber membranes
under different mass fraction of TiO,

1.4
13
£
=
@ 12
—
Mo
r
o
1.1
1.0 4
0 0.5 1.0 5 2.0
TiOJR B/ %
8 TiO, PAN/TiO,

Fig 8 Pore size of PAN/TiO, nanofiber membranes
under different mass fraction of TiO,

, [18]
7(b) . TiO, 1L5%
, 002651 Pa!,
97. 68%., 142 Pa,



856

,PAN/TiO, -0 0.018 11 Pa ',

b

2. 1L 3 PAN/TiO,

Ti0, PAN/TiO,
9 . 9
, Ti0, ,
40
10} —A— LR
A SRR E 135
08|
g * 130
& 06} o
p= & H
125
& 120
= oo &
115
0L
I I I I I I I I I 10
0 0.5 1.0 15 20
TIO ARSI H/ %
9 TiO, PAN/TiO,
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Fig 11 Pore size and distribution of 10% and
14%PAN/TiO, nanofiber membranes under
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