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Preparation and Properties of PAN/PANI Composite Nanofiber Yarns

CHEN Wenchong » HU Wen, ZHANG Hongnan, QIN Xiaohong . ZHANG Kun
(College of Textiles, Donghua University, Shanghai 201620, China)

Abstract: Polyacrylonitrile / polyaniline(PAN/PANID composite nanofiber yarns were prepared by two—
step method. PAN nanofiber yarns were first prepared by an improved electrospinning setup. PAN/PANI
composite yarns were then prepared by vapor phase inrsitu polymerization method. The effects of oxidant
concentration, polymerization time, hydrochloric acid concentration and polymerization temperature on
the surface morphology. electrical properties and mechanical properties of composite nanofiber yarns
were investigated by scanning electron microscopy (SEM), Fourier transform infrared spectroscopy
(FTIR) and digital multimeter. The results show that the composite nanofiber yarn has excellent
conductivity when the conditions are as follows: oxidant concentration is 0. 375 mol/L, polymerization
time is 5 h, hydrochloric acid concentration is 1 mol/L and polymerization temperature is 20 ‘C. The
electrical conductivity of composite nanofiber yarns is up to the maximum value (3.15+0.19) S/m and
tensile strength of composite nanofiber yarns can reach (30.3045. 66) MPa.
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Fig. 1 Flow chart of preparation of PAN/PANI composite nanofiber yarns
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Fig.3 SEM images of PAN/PANI composite nanofiber yarns prepared by different APS concentration
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Fig. 4 SEM images of PAN/PANI composite nanofiber yarns prepared by different polymerization time
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Fig. 5 SEM images of PAN/PANI composite nanofiber yarns prepared by different HCI concentrations
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Fig. 6 SEM images of PAN/PANI composite nanofiber yarns prepared by different polymerization temperature

6(a) 6(b) ,

( 6(c)~6(1)),

5 ( 6(g) 6(h))),

2.2

3 [23-24]

2.2.1 APS

APS
7 . 7 . APS
, (0.55+0.11)
0.16) S/m; APS ,
, APS 0.375 0 mol/L
(3.1540.19)S/m; APS
APS (sl O

’

3(g)  3(h)),

APS )

71 0.125 0 mol/L

0.187 5 mol/L
E-10.250 0 mol/LL

3r K3 0.375 0 mol/L.
%4 0.500 0 mol/L
~ =5 0.625 0 mol/L
g
w2 r s
g
% .0
g °.
# o
1 ..
L]
..
L ..
..
% ..
0 L { ! . . P .

0.1250 02500 03750 05000  0.6250
APSHRE/(mol-L™)

7 APS PAN/PANI

Fig. 7 Electrical conductivity of PAN/PANI composite
nanofiber yarns prepared by different APS

concentrations

2.2.2



5 , : PAN/PANI 695
v713h ) o
N 4h
= gﬁ F.71 0.5 mol/L.
= i 1.0 mol/L.
L [ 3 1.5 mol/L
-~ I 2.0 mol/L
g2 [ o
@ ] g
< e :
wooT . oL '15
g .t # 7
1 b s s 7
:l 'EJ / 1
i .r 2\
% Lr 2
0 . | | | | \ '|: \\’
2 4 6 8 10 12 % ]
RAR /M 0 S— L
0.5 1.0 . 20
8 PAN/PANI HCIHRE/(mol LY

Fig. 8 Electrical conductivity of PAN/PANI composite
nanofiber yarns prepared by different polymerization
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Fig. 9 Electrical conductivity of PAN/PANI composite nanofiber
yarns prepared by different HCI concentration
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Fig. 12 Mechanical properties of PAN/PANI composite nanofiber yarns prepared from different parameters
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