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Fig.6 The potential profile of the firat electrochemical insertion/extraction and subsequent

ingertion lithium of carbon manotubes at different temperatures at 40 mA/g
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Temperature/C 25 35 45 55
Capacity of CNTa A/mAh g~ 391 449 534 648
Capacity of CNTs B/mAh g~? 229 252 282 318
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Tabte 2 The influence of charge/discharge current density on the electrochemical

1

strorage lithium capacity of carbon at Toom temp
Current density/mA g™ 20 40 60 80
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Characteristics of Electrochemical
Insertion Lithium of Carbon Nanotubes*
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Abstract The microstructure of the carbon nanotubes were characterized by means of transmission
eleciron microscope, high — resolution transmission electron microscope, X - ray diffraction and Ra-
man spectra. The effects of the microstructure on their properties of electrochemical insertion were
investigated. The carbon nanotube, which preparaed by catalytic decomposition of acetylene using i-
ron nanoparticles as catalyst, showed a low degree of graphitization. There were large amount of the
defects such as wrinkled graphite sheets, interstitial carbon atoms, unorganized graphilic structure
and microcavities in this nanctube and lead to a higher specific capacity, which is 640mAh/g at first
cycle. But the defect structure resulted in a low cycling stability, Afier 40 cycles, its capacity was
degraded to 58% of the original one. The carbon nanotube, which prepared by the pyrolysis of eth-
vlene catalyzed by iron oxide nanoparticales, showed a high degree of graphitization and a rule mi-
crostructure. The well — graphitized carbon nanotube exhibited a low electrochemical storage lithium
capacity, which is 282mAh/g at first cycle. But it showed a good cycling stability. After 40 cycles,
the capacity maintained 86% of the original capacity. The influences of the temperature and charge/
discharge current densities on their electrochemical storage lithium capacities were also discussed.

Key words Carbon nanotubes, Lithium ion rechargeable batiery, Negative materials, Electro-

chemical storage lithium
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