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Fig.1 BET surface area in different extent vs specific

capacitance of various MWNTs
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Table 1 Specific Capacitance and Structural Properties of Different MWNTSs

sample A C D E
specific surface area / (m*-g™) 118.80 233.60 407.10 538.30 476.10
average pore diameter / nm 11.95 8.61 5.44 6.88 5.86
toatal pore volume / (em®-g™) 0.33 0.47 0.64 0.96 0.72
specific capacitance / (F-g™) 15.86 23.50 38.02 43.20 54.80
pore distribution 1~2 nm 3.31 0.18 2.58 10.41 1.56
in total pore 2~3 nm 0.63 6.96 10.23 14.75 2.62
volume / % 3~4 nm 0 6.88 6.09 5.96 11.95
4~6 nm 0 7.43 22.66 7.12 21.15
6~8 nm 13.81 5.43 26.89 9.19 22.61
8~10 nm 0 8.58 11.62 31.10 18.81
10~20 nm 4391 34.4 18.31 20.96 20.74
20~30 nm 27.67 24.96 0.55 0.5 0.53

30~40 nm 8.68 5.14 1.04 0 0

40~50 nm 2.02 0 0 0

50~60 nm 0 0 0 0
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of various MWNTs
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One Way to Estimate the Electrochemical Capacitance of Multi-walled Carbon Nanotubes

WANG Gui-Xin QU Mei-Zhen* ZHOU Gu-Min CHEN Li
WANG Guo-Ping ZHANG Bo-Lan YU Zuo-Long
(Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences,
Chengdu 610041, National Center for Nanoscience and Nanotechnology)

Five kinds of multi-walled carbon nanotubes were prepared by CVD(Chemical Vapour Deposition) and puri-
fied under the same conditions, then were used as electrodes for super capacitors in order to compare their per-
formance. The differences measured in terms of specific capacitance by galvanostatic cycling were presented,
porosity measurements using nitrogen at 77 K made on carbon nanotubes allowd a better understanding of the
electrochemical behavior of these carbon nanotubes. The experiment results show that pore diameter in the range
of more than 3 nm is required to maximize the capacitance in the electrolyte of 1.0 mol L™ LiCIO/EC+DEC(V
Vie=1:1), and the BET surface area contributed by this extent is almost linear with the specific capacitance, in
2

which an average value is about 0.11 F+-m™, and the specific capacitance estimated from above is very close to

the value by experiment.

Keywords: supercapacitors carbon nanotubes structure electrochemical capacitance



