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Table 1 Desription of the CNT specimens
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Fig 1 HRTBM photographsof theasgrown CNT specmen (No 1)
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Fig 2 HRTEM photographs of the annealed CNT specinen (Na 5)
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Fig 3 Raman spectra of the CNT specimens(A) and the relation ship between the I13s0/1 150 value and
the treatment temperature(B)
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Fig 4 XRD resultsof the catalyst and CNT specimens Fig 5 Resultsof TGA of theasgrown specimen (Na 1)
and the annealed CNT specimen (No 3)
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High Tanperature Treatment and Character ization of
Carbon Nanotubes

WANG Yao , HUANGW ei, WEI Fei, LUO Guo-Hua, YU Hao, A HEMA | Ti-Jiang
(D eparment of Chemical Engineering, Tsinghua U niversity, B eijing 100084, China)

Abstract M ulti-w alled carbon nanotubesMWN T s) produced by the catalytic chenical vapor deposi-
tion (CCVD) method in a nano-agglomerated fluidized-bed reactor (NA FBR) have been treated in a
vacuum furnace at the temperatures between 1 500 and 2 150 . High resolution transmission elec-
tron microscopy (HRTEM ), laser Ranan gectroscopy, X-ray diffraction (XRD) and themo-
gravimetric analysis(T GA ) were performed to characterize the annealed and purified MWNTs The
results reveal that the graphite layers of the tube-w alls are more regular after the high temperature
treatment, which can be characterized by Raman analysis How ever, large defects in tubewalls can
not be healed completely. Heating the nanotubes up to 1 800  essentially results in the renoval of
nanom eter catalyst particles, andMWN T sw ith a purity of more than 99% can be obtained
Keywords Carbon nanotubes High tenperature treatment; Crystallization; Purification
(Ed : M, G)



