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In this study, we have investigated the key factors
determining the performance of supercapacitors gusin
singlewalled carbon nanotube (SWNT) electrodes.
Several parameters of annealing temperature, ciwargi
time, and discharging current density are optimifed
the best performance of the energy density and powe
density of supercapacitor [1]. We have also repbhtere
the nanocomposite of SWNTs and polypyrrole (Ppy) fo
the supercapacitor with high capacitance. SWNT-Ppy
nanocomposite electrodes are fabricated to imptbhee
specific capacitance of the supercapacitor [2].

Figure 1 shows the specific capacitances of tla-he
treated electrodes at various temperatures ascédorof
the charging time. Capacitances increase abruptty a
reach about 80 % of the maximum capacitance duheg
initial 10 min. The capacitances increase gradualither
and saturate to the maximum values at long chartiyimg,
The saturated capacitance increases with increisat

treatment temperatures and saturates to 180 F/g at

1000TC.

Figure 2 shows FE-SEM images of as-grown
SWNTSs, pure Ppy and SWNT-Ppy powder formedrby
situ chemical polymerization. From Figure 1(b), one can
see that the pure Ppy synthesized without SWNT show
typical granular morphology. The granule size ofepu
Ppy is about 2~3 um. Figure 1(c) reveals the ialdisal
nanotube bundles to be uniformly coated with Ppy.

Figure 3 shows the specific capacitances of the as-
grown SWNTSs, pure Ppy, and SWNT-Ppy nanocomposite
electrodes as a function of discharge current tenBhe
SWNT-Ppy hybrid electrodes shows very high specific
capacitance by 5 ~ 10 times. This very large digeci
capacitance seems to be caused by uniformly cdpgd
on the SWNTSs, signifying that active sites on Ppgins
are increased.

The effects of conducting agent on the specific
capacitance of the SWNT-Ppy hybrid electrode aoavsh
in Fig. 4. The maximum specific capacitance appears
15 wt% of conducting agent in electrode. The efté¢he
conducting agent is clearly seen particularly aghhi
discharging current density. We obtain a maximum
specific capacitance of 265 F/g from the SWNT-Ppy
hybrid electrode containing 15wt% of the conducting
agent.

We reveal that the very large specific capacitasfce
SWNT-Ppy nanocomposite electrode is caused by
uniformly coated Ppy on the SWNTSs, signifying that
active sites on Ppy chains are increased. We erizghas
that the pseudocapacitance by the redox reactidrttan
capacitance by electric double layer are simultasko
enhanced by the enlarged surface area of Ppy.
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Fig. 1. The specific capacitances of the heatdikat
electrodes at various temperatures as a functidmeof
charging time at a charging voltage of 0.9 V.
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Fig. 2. The FE-SEM images of as-grown SWNT (a)gpur

Ppy (b), and SWNT-Ppy powder (c).
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Fig. 3. The specific capacitances of the as-groMNSs,
pure Ppy, and SWNT-Ppy hybrid electrodes as a iimct
of discharge current density at a charging voliafg@9 V
for 10 min.
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Fig. 4. The effects of conducting agent on the igec
capacitance of the SWNT-Ppy hybrid electrode as a
function of discharging current density at a chaggi
voltage of 0.9 V for 10 min.





