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Characterization of Polyacrylonitrile Nanofibers
by Electrospinning
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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/em.
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PAN(Polyacrylonitrile, Aldrich co., M.W 100,000)
FE2} HA3AS DMF(N,N-dimethyl formamide, ™17 3}
) Buol] 7.5 wi% ~ 15 wt% FEE 70°CoA 4077
rgete] A3 2R S9S Az

2.2. ™7|4kA}

A7 Ao 98 U/df AR Fig 1914 2dsh
S} Z¥ol 7.5 wi% ~ 15 wt% &= PAN/DMF &4} &
NG FAPZ|A W LAY AR (Model NT-PS-35K,
NTSEE)E o]&3le] &=-2 FAL7| Bl (syringe needle)
o) &3 FAA (collector)o] AA I AMESIATE A
71AL o8] AlzE Vel JAC EF v 3
& st Az vAdfe] AFH7E &olsAl sl
A7 2o AEA §999] FEE 7.5 wi%o-15 wit,
A7EAYL 10kV~18kV, 2B FAV| vhEzt HAA)
Arol&) AETCD, Tip to Collector Distance)¥ 7 cm~19 cm
2 AT oju 243X FZo o7 wEA &4
F9&we FAA e AL E 44 1ml, 300 pmlE
A sHA FA 8k

Azd Yiedfe Feed 54 FARAERA
(Scanning Electron Microscope, Model JSM-6460LV)&
AHEEE dedf A4 2 BE 5 SASAC
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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 : 15 cm,
Feeding rate : 1 ml/h)
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Fig. 4. SEM images of PAN nanofiber electrospun at various
concentrations(x 2,000). (A) 7.5 wt% (b)10 wt% (c) 12.5 wt%
(d) 15 wt% (Applied voltage : 14 kV, TCD : 15 cm, Feeding
rate : 1 ml/h)
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Fig. 5. Average diameters of PAN nanofiber electrospun at

various concentrations. (Applied voltage : 14 kV, TCD : 15 cm,
Feeding rate : 1 ml/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 ml/h)
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Fig. 7. Average diameters of PAN nanofiber electrospun at
various TCDs. (Concentration : 12.5 wt%, Applied
voltage : 14 kV, Feeding rate : 1 ml/h) (a) kV/em < 1, (b)
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Fig. 8. Discharge Profile of electrospinning at Electric Fields.
(a) Glow discharge, (b) Streamer discharge, (c) Arc discharge.

8

=

o, olw A7

o FA 24

7% Fig. 8(b) oA &} 7o)
71%0] QA BAEE 2EY Whdo] dojuA Fu,
olgldt A7|AL HBHY UL 5 & AUk
TS Fig. 9 oA Helule} Zo] Az vieAdte A
BEEe} A713Fe] BANE A7 (kViem) kol 1
AY A5 AxE U=Adwe 34 P A X
T 9 F2 d9& YT 9 A7 kel |
Z A3F Bt 2 Uxdart AR |
AFAAE dg F Ao =13 H471%
< Afole e ARAAEY Y=diE
A7 3ol 1 Ay Hoke ye

o)

T

e

SIS
—

i

X
1o

(N
i)
N

4t o T
]

)
o

iina

rO
[
92:,

N
i
N
o %
_|_>‘i
flo

filo oX ofN Mz i nl% ¥ 8
filo
sk 2

4 o
oz
S

i

H7|WAL] o8k PAN 27 A E DMF gujof
SN A TEALNY FETL 7.5 wite~15 wi% H3 ol
g Ui Az 54 2 QU A 2 893
AR o] Agle] Wilo] WE Yeifo AREAHS £
Abs ®.9tTh.

PAN ZEAMEA9] FE7t 7.5 wt%~15 wt%ol A= A

No. of Obserbances (-)
3 &
@ 3

No. of Obserbances (-}
3

<)
o

No. of Obserbances (-)
3

0 500 1000 1800 2000 0

Diarmster of fibers (nm)

500

(@ kV/ecm < 1

1000

Diameter of fibers (rrm)

(b) kV/cm

1500 2000 0 500 1000

1500 2000
Diarreter of fibers (nm)

(¢c) kV/em > 1

1

Fig. 9. Diameter distributation of PAN nanofiber electrospun at electric fields. (Concentration : 12.5 wt%, TCD : 15 cm, Feedir

ite : 1 mi/h)
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