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Effect of Heat Treatment on the Microstructure and the Specific
Capacitance of PAN-based Carbon Fiber
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effect on the microstructure and specific surface area
of PAN-based carbon fibers. First, we manufactured
Poly-acrylonitrile (PAN) fibers with diameters about
200nm using an electro-spinning method. Then, the
PAN fibers were treated at different temperatures
ranging from 800°C to 1200°C and 1 h holding time.
The PNA-based carbon fibers were characterized
by FTIR and XRD. SEM and BET were used
to investigate the effect of heat treatment on the
microstructure and specific surface area of the carbon
fibers. The cyclic voltammetry method was used
to test the behavior of carbon fibers' capacitance.
Experimental results showed that the carbon fibers
are mostly amorphous, except a small part is graphite
crystalline. The specific surface area of carbon fiber
decreased with an increase of the heat treatment
temperature. The specific capacitance of carbon fiber
decreased with a decrease of specific surface area
of carbon fibers. The specific capacitance of carbon
fiber treated at 900°C / 1h is the highest, 33.9 F/g.

Key words: Electrospinning, carbon fiber, electric
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Fig.2. Weight loss of fiber after carbonization in different heat treatment temperature for 1h.

Fig.3. Infrared spectra of the carbon fiber in different heat treatment temperature.
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Fig.4. XRD of the carbon fibers treated at 800°C~1200°C for 1h.
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F1g 5. SEM of the carbon fibers in different heat treatment temperature for 1h.
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Fig.6 The specific surface area of carbon fibers
with different heat treatment

Fig. 7. Resistivity of the carbon fiber in different heat treatment temperature for 1h.
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Fig. 8. Cyclic voltammograms of the carbon
fiber in different heat treatment

temperature for 1h at 20th cycle.
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Fig. 9. Specific capacitance of the carbon fiber
in different heat treatment temperature
for 1h at 20th cycle.
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