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ABSTRACT

THESIS TITLE: GROWTH OF CARBON NANOTUBES BY CHEMICAI. VAPOR
DEPOSITION WITH AN IRON-NICKEL CATALYST.

AUTHOR : IPPAWAN SAIPIN

DEGREE : MASTER OF SCIENCE (PHYSICS)

MAJOR : PHYSICS [ISBN 974-523-062-6]

CHAIR : ASST. PROF. UDOM TIPPARACH, Ph. D CHAIRMAN

KEYWORDS : CARBON NANOTUBES / CHEMICAL VAPOR DEPOSITION /

NANOPARTICLES / CATALYST

We have successfully grown carbon nanotubes by chemical vapor deposition (CVD)
using particles of Fe : Ninanosize asa catalyst and methane molecules as a carbon feedstock gas.
The Fe : Ni nanoparticle catalysts were deposited on the silicon substrates by thermal evaporation
at different argon atmospheres of pressures ranging from 200 mtorr to 400 mtorr. The sizes of the
catalyst were examined using Atomic Force Microscopy (AFM) in conjunction with high
resolution Scanning Electron Microscopy (SEM). Carbon Nanotubes were grown on the catalyst-
coated silicon substrates. The growth temperatures were varied from 800 °C to 1000 °C. The
samples were characterized by high resolution SEM and high resolution TEM. The quality of the
carbon nanotubes such as length and structure strongly depends on the growth temperature. The
length of carbon nanotubes are likely to vary to the growth temperature: the higher temperature,
the longer carbon nanotubes. The length of the carbon nanotubes grown at 900 °C exceeds 25
micrometers. The most of carbon nanotubes are a straight line. The TEM images reveal that our
carbon nanotubes are multiwalled. These cabon nanotubes are well qualified to further

development for making field emitting devices.
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