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Abstract

Project Code: PDF/02/2544

Project Title: Optimum conditions for synthesis of carbon nanotubes by arc discharge
method

Investigator: Dr. Pisith Singjai, Department of Physics, Faculty of Science, Chiang Mai
University

E-mail Address: singjai@chiangmai.ac.th

Project Period: 1 year, from 1St July 2001 to 30th June 2002

In this work, | synthesized carbon nanotubes (CNTs) and silicon carbide
nanofibers (SiCNFs) by arc discharge and current heating methods. The raw materials
were ultra pure graphite, pencil, and a mixture of Al,O3-SiO,-graphite rods. The
experiments were carried out in atmosphere of helium at 500 Torr and under flowing
inert gas at 1 atm. The morphologies, structures and chemical compositions of the as-
grown products were characterized by scanning electron microscope (SEM),
transmission electron microscope (TEM), energy dispersive analysis of X-ray (EDX) and
X-ray diffractometer (XRD).

The results show that CNTs were multi-walled carbon nanotubes (MWNTSs)
when synthesized from the arc discharge method. The outer and inner diameters were
found to be 20-30 nm and 2-10 nm respectively. The as-grown products taken from
pencil and a mixture of Al,O5-SiO,-graphite rods synthesized from the current heating
method were found to be carbon nanotubes, and silicon carbide nanofibers of 20-50 nm
in diameters and several tens micrometers in length. The products are the ideal fibers
for being used as reinforcements in composite materials owing to their great mechanical
interlocking and the high aspect ratio. Moreover, the low raw material cost and
processing cost are very promising potential to scale-up the apparatus for industrial

uses.

Keywords: Arc discharge, Nanomaterials, Carbon nanotubes, Silicon carbide nanofibers
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