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Abstract: Polyaniline(PANI)/polyacrylronitrile(PAN) nanoweb was obtained by electrospinning and in situ polymer-
ization. The electrospinning dope was prepared through dissolving purified PAN in dimethylsulfoxide. To obtain PAN
nanoweb of the proper morphology for PANI in situ polymerization, the dopes were electrospun with varying voltage,
tip-to-collector distance(TCD) and dope concentration. Then, PANI, one of the conductive polymers, was polymerized
on the surface of PAN nanoweb by in situ polymerization. The relationship between the electrical conductivity of
PANI/PAN nanoweb and several polymerization variables was investigated. Aniline concentration, diffusion time,
polymerization time, and molar ratio of aniline to oxidant (ammonium persulfate) were handled. The electrical con-
ductivity was measured by 4-point probe method.
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Table 1. Polymerization conditions

Variable Range
Aniline concentration (mole//) 0.1, 0.2, 0.5, 0.7
(in 0.35 M HCI)
Diffusion time (min) 30, 60, 60, 120
Molar ratio of aniline to oxidant 1:1, 1:2, 1:3, 2:1
Polymerization time (min) 2,5, 8, 10, 20
Polymerization repetition (times) 1,2,3, 4
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Figure 1. Effect of PAN solution concentration on the
diameter of PAN nanofibers.
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Figure 2. Effect of the voltage on the diameter of PAN
nanofibers for various concentrations of aniline.
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Figure 3. Effect of TCD on the diameter of PAN nanofibers.
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Figure 4. SEM photographs of PANI/PAN nanowebs
polymerized with (a) 0.1 M, (b) 0.2 M, (c) 0.5 M, and (d) 0.7
M aniline for 8 min.
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Figure 5. FT-IR spectra of the PAN and PANI/PAN nanowebs.
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Figure 6. Chemical structure of polyaniline.
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Figure 7. Effect of aniline concentration on the conductivity of
PANI/PAN nanoweb.
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Figure 8. Effect of diffusion time on the conductivity of
PANI/PAN nanoweb.

1e-2 ~

1e-3 -

1e-4 A

Conductivity (S/cm)

1e-5 -

(=aniline:APS)

_._
1e-6 4| —o—
—v—
A

AWN

1:
1:
1:
2:

1e-7 T T T T T
2 5 8 10 20

Polymerization time (min)

Figure 9. Effect of polymerization time on the conductivity of
PANI/PAN nanoweb.

Ro= AztET)

o2 FEAIZ e A7AEE 3o HelE do}
Hetrh A7 7 2 A3 Ughd 0o 2 3
o 05 M ofddo= 77| thE H| &9 ASAE H7fsh
A=l sl F3F Al BH 7 13 S
. AL SETE AV ERTE S oG
§ES 7IHOZ 107 ol T A= 2
T o] oAl = A3E BAH(Figure 9). TS 9%



170 3 - 9l
1e-1

£

9

22

=

S le2 4

©

]

©

[

]

O
1e-3 T T T T

1 2 3 4

No. of polymerization (times)

Figure 10. Effect of repeated polymerization of PANI on the
conductivity of PANI/PAN nanoweb.
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