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Abstract Polyacrylonitrile nanofibers were fabricated by co-electrospinning technique and were characterized
using scanning electron microscopy(SEM). We have evaluated systematically the effects of the important
processing parameters affected on the morphology of the formed fibers; voltage, solution concentration and tip
to collector distance. PAN nanofibers of about 200 nm~2500 nm in diameter were well fabricated at the polymer
concentration of 7.5 wt%~15 wt%. It has been found that the average diameter of PAN nanofibers increased
with increasing the concentration of PAN solution due to the reduction of whipping and splitting for the high
viscosity solution. we also found an evidence that the applied voltage is strongly correlated with the distribution
of nanofibers and the uniformed size of nanofibers were obtained at electrostatic value of 1 kV/cm.
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Fig. 1. Schematic of the electrospinning equipment.
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Fig. 2. Viscosity change of PAN/DMF solution on the
concentration at roon temperature. ( Shear rate: 0.1 s™)
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Fig. 3. SEM Photographs of PAN nanofiber electrospun at
various concentrations. (Applied voltage: 14 kV, TCD : 15cm,
Feeding rate: 1 mi/h)
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Fig. 4. SEM images of PAN nanofiber electrospun at various
concentrations(x 2,000). (A) 7.5wt% (b)10 wt% (c) 12.5wt%
(d) 15wt% (Applied voltage: 14 kV, TCD : 15 cm, Feeding
rate : 1 mi/h)
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Fig. 5. Average diameters of PAN nanofiber electrospun at

various concentrations. (Applied voltage : 14kV, TCD : 15cm,
Feeding rate: 1 mi/h)
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Fig. 6. Average diameters of PAN nanofiber electrospun at

various applied voltages. (Concentration : 12.5 wt%,
TCD : 15 cm, Feeding rate: 1 mi/h)



A7l 23 PAN W] AlE 281

o] Ewol AgtolA] TCDE WA e A%
(kVicm)e] Wstol] sl Alzg el AAwsE A
HEw, A7173HkvViem) kel 1 ° 714 zre
AFA7EE Ad YeAdiE 4 F AJT, 717KV
cm)ztol 1 Brop AAY 2 ZAsoe =89
=AY H7AE F7REE 18 5 ATt ol A
ZHkViem) Frol 1 B} & gk A5 A7)

FAE W73 Fig. 8(c)oll =AIgHRe} o] H7|wAL

i
e
o

Z}ro.
L

n
@
S
S

500 f ©
400 f
300 f

(b) (a)

200 |

Average Diameter of Nanofiber (nm

0 5 10 15 20 25
Tip to collector distance (cm)

Fig. 7. Average diameters of PAN nanofiber electrospun at
various TCDs. (Concentration : 12.5 wt%, Applied
voltage : 14 kV, Feeding rate: 1 mi/h) (a) kV/cm < 1, (b)

kv =1, (c) kVicm>1
\
/?':\\\
(©) W/am>1

(a) KW/am<i (b) KW/em=1

Fig. 8. Discharge Profile of eectrospinning at Electric Fields.
(a) Glow discharge, (b) Streamer discharge, (c) Arc discharge.
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