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Synthesis of Carbon Nanotubes with a Small Diameter Using Alcohol
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ABSTRACT - Carbon nanotubes (CNTs) with a small diameter were successfully synthesized by a
hot-filament CVD (HF-CVD) method, using methanol and ethanol as a carbon source. The Fe-Co
particles were used as a catalyst. The obtained samples were characterized by using scanning electron
microscopy (SEM) transmission electron microscopy (TEM) and Raman spectroscopy. The results
showed that CVD growth parameters and catalyst materials were critical parameters to synthesize a
small tube. Compared with the catalysts without zeolite powders, the catalysts supported on zeolite
powders provided smaller tubes and were efficient for synthesis of CNTs at a lower substrate
temperature. Furthermore, using methanol instead of ethanol, the small tube with a diameter of ~0.9
nm, estimated from Raman scattering data, were successfully achieved at a substrate temperature of
650°C. The present work may provide a much simpler and more economic method for mass-
production of CNTSs.
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*The abstract shown above is a reprint of the abstract presented at NSTDA Annual Conference 2005, March 2005, pp.130.



