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Abstract : Poly(acrylonitrile)(PAN) solutions in dimethylformamide(DMF) were electrospun to prepare webs consisting
of 400 nm ultra-fine fibers. The webs were oxidatively stabilized, activated by steam and resulted to be activated
carbon fibers(ACFs). The specific surface area was 800~1230 m%*g, which showed a trend of a decrease of the sur-
face area with an increase in activation temperature, showing opposite behavior to the other ACFs. The activation
energy of the stabilized fibers for the steam activation was determined as 29.2 kJ/mol to be relatively low indicating
the easier activation than that of other carbonized fibers. The ACF webs were characterized by pore size and specific
surface area which would be related to the specific capacitance of the electrical double layer capacitor (EDLC). The
specific capacitances measured were 27 F/g, 25 F/g, 22 F/g at the respective activation temperature of 700°C, 750°C,
800°C, showing similar trend with the specific surface area i.e., the higher activation temperature was, the lower
specific capacitance resulted.
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Fig. 1. Schematics of electrostatic spinning apparatus.
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Fig. 2. Experimental procedure.
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Fig. 3. TGA thermograms of elctrospun PAN web (a) air and (b)
nitrogen flow.
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(b)

Fig. 4. SEM micrographs of PAN elctrospun fiber webs (a) as spun
(b) oxidatively stabilized web.

70

60

50

40

Yield (%)

30 | \

20

10
650 700 750 800 850

Temperature (°C)

Fig. 5. Activation yield of stabilized PAN electrospun fiber web as a
function of activation temperature,
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Fig. 7. Nitrogen adsorption isotherms at 77 K of the activated
carbon nanofibers ; (a) 700°C, 30 min, (b) 750°C, 30 min, and (c)
800°C, 30 min.
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Table 1. Various properties of activated carbon nanofibers.
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(b)
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Fig. 8. SEM micrographs of PAN-based activated carbon nanofiber web at various temperatures (a) 700°C, (b) 750°C, and (c) 800°C.
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Fig. 11. Cyclic voltammograms of PAN-based activated carbon
nanofiber electrodes in 1 M KOH electrolyte.
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Fig. 13. Self-discharge characteristice of EDLC using PAN-based
activated carbon nanofiber electrodes at 1 M KOH.
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