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CVD Generation of Single-Walled Carbon Nanotubes from Alcohol. Shiggo MARUYAMA
(The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan)

High purity single-walled carbon nanotubes are generated from alcohol on
zeolite-supported metal nano-particles as catalysts. After the description of catalyst preparation and
CVD technique, basic characterization of nanotubes with electron microscopy, Raman scatterings,
thermo-gravimetric analysis are shown. Then, estimation of chirality distribution of nanotubes by
infrared fluorescence spectroscopy and generation mechanism are discussed.

Key-words: Single-walled carbon nanotubes, Alcohol CVD, zeolite, fluorescence spectroscopy
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Fig. 1 Alcohol CCVD apparatus for generation of single-walled carbon nanotubes

Fig. 2 SEM images of single-walled carbon nanotube bundles wrapping about 300 nm diameter
zeolite particles.

Fig. 3 TEM image of ‘as grown’ single-walled carbon nanotubes generated by ACCVD method

Fig. 4 Raman scatterings from SWNTSs from ethanol over Fe/Co supported on zeolite (excitation at
488 nm).

Fig. 5 Thermogravimetric analysis (TGA) of SWNTs by HiPco and ACCVD (Catalyst: Fe/Co 2.5
wt % each; During heating up: Ho/Ar; CVD: 850 °C with 10 Torr ethanol).

Fig. 6 Molecular dynamics simulation of growth process of a cap structure of SWNT from a metal
particle.

Fig. 7 TEM image of Co-Mo catalysts on a quartz substrate.

Fig. 8 SEM image of vertically aligned single-walled carbon nanotubes on a quartz substrate.

Fig. 9 Near IR fluorescence spectroscopy of SWNTs for (a) ACCVD at 650°C and (b) HiPco.

Fig. 10 Estimated chirality distributions for (a) ACCVD at 650°C and (b) HiPco.
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Fig. 1 Alcohol CCVD apparatus for generation of single-walled carbon nanotubes

Fig. 2 SEM images of single-walled carbon nanotube bundles wrapping about 300 nm diameter zeolite

particles.

Fig. 3 TEM image of “as grown’ single-walled carbon nanotubes generated by ACCVD method
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Fig. 4 Raman scatterings from SWNTSs from ethanol over Fe/Co supported on zeolite (excitation at 488 nm).
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Fig. 5 Thermogravimetric analysis (TGA) of SWNTs by HiPco and ACCVD (Catalyst: Fe/Co 2.5 wt % each;

During heating up: Hz/Ar; CVD: 850 °C with 10 Torr ethanol).
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Fig. 6 Molecular dynamics simulation of growth process of a cap structure of SWNT from a metal particle.

Fig. 7 TEM image of Co-Mo catalysts on a quartz substrate.
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Fig. 8 SEM image of vertically aligned single-walled carbon nanotubes on a quartz substrate.
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Fig. 9 Near IR fluorescence spectroscopy of SWNTs for (a) ACCVD at 650°C and (b) HiPco.
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