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Abstract:

Carbon based electrochemical capacitor (Electric Double Layer Capacitor : EDLC)
stores electric charge at the electric double layer of activated carbon electrode.
EDLC is expected as energy storage system for load leveling and power-assist device
for fuel cell vehicle because of the high power density and the excellent cycle
performance. However, the low energy density of EDLC is a serious problem for
the development of EDLC as power-assist device. Fullerene soot, which is
byproduct of fullerenes, is the characteristic carbon material with amorphous
structure and wider d-spacing of accumulated carbon sheets than conventional
activated carbons. At the last project, the high capacitive electrode for the
electrochemical capacitor was successfully realized by using the fullerene soot. The
targets of this project are to clarify the mechanism of the high capacitance of the
fullerene soot and to prepare new higher capacitive carbon electrode system with
fullerene soot.
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Fig.l Scanning electron microscopic (SEM)
image of combustion method fullerene soot.
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lum
image of activated carbon
nanofiber (ACNF).

Fig.2 SEM
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Fig.3 Correlation of (a) gravimetric or (b)
volumetric capacitance (galvanostatic, 40mAg™,
2-4VvslLi/Li*, 0.5 M TEABF,/PC) and BET
specific surface area (S-BET) for combustion
method fullerene soot (NB series), compared
with ACF.  NB: Original soot, NB-1000 :
Heated NB at 1000°C.
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Fig4 Correlation of volumetric capacitance

(galvanostatic, 40mAg*, 2-4Vvs.Li/Li,

EMImBF,) and BET specific surface area (S

BET) for combustion method fullerene soot

(NB series), compared with ACF NB:
Original soot, NB-1000 Heated NB at
1000°C.
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Fig.5 EQCM results with ACNF loaded Au-
coated QCM €ectrode. Electrochemical
measurement was carried out by galvanostatic
method (10 uA). 0.5 M TEABF,/PC was used

as electrolyte.
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