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ABSTRACT

In this research, carbon nanotubes (CNTs) were synthesized by infused alcohol
chemical vapor deposition process. The source of carbon and metal catalyst were ethanol
(C,H.OH) and nickel oxide (NiO), respectively. Metal catalysts were prepared by reduction
reaction with ethanol infusing in the rate of 0.2 ml/min into the furnace which had nickel oxide
0.5 g on the copper substrate at 450°C for 30 minutes. Then CNTs were synthesized on this
copper substrate with ethanol infusing in the rate of 0.2 ml/min into the furnace at 700°C for 12
hours. Total mass of the production was about 17.58 g. The synthesis rate was 1.28 g/h.
The as-synthesized CNTs were characterized by transmission electron microscope (TEM),
scanning electron microscope (SEM), energy dispersive X-ray spectroscope (EDS) X-ray
Diffractometer (XRD) and Raman spectrometer. It was found that the as-synthesized CNTs were
multi-walled carbon nanotubes (MWNTs) with more than 1 £ m in the length. The diameter was
in the range of 14-50 nm and the average diameter was 33 nm. The crystal structure of the CNTs
was in hexagonal system and their electrical property showed semi-conducting system. The
Raman spectrum showed the peak location of D-band and G-band at 1,345.98 and 1,577.34

(em) respectively. The ratio of D-band and G-band intensity was 1.06.



