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Abstract
In the AC torch-arc method, multi-walled carbon nanotubes (MWCNTs) are obtained in arc spot crater, where the
substrate surface is transformed from graphite to MWCNTs. The radius of the arc spot crater was observed as a
function of process parameters and the thickness of the processed layer at the arc spot crater was microscopically
observed. The large processed radius was obtained at a higher arc current and lower ﬂow rate. The thicker layer was
obtained at a shorter gap. Numerous MWCNTs were observed in the processed layer at a higher arc current. r 2002
Elsevier Science B.V. All rights reserved.
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1. Introduction
In the conventional carbon arc method in a
closed low-pressure chamber, multi-walled carbon
nanotubes (MWCNTs) are obtained in the softcore of the cathode deposit evaporated and
transferred from the graphite anode [1,2]. In the
torch-arc method, the graphite surface is transformed to a MWCNT surface by striking the arc
to the graphite surface [3,4] so that the deposition
of carbon soot onto one electrode evaporated from
the other electrode is unnecessary.
In AC torch-arc method, the transformation of
graphite to MWCNT is observed in the arc spot
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crater on a graphite substrate. The arc spot crater
and quantity of MWCNTs are considered to
depend on process conditions. In the present
study, by changing the process parameters, the
size of the arc spot crater was measured. The
thickness of the processed layer on the graphite
substrate and the presence of MWCNT were
microscopically observed in a cross section of the
arc spot crater.

2. Experimental details
The experimental setup of torch-arc method was
presented previously [3,4]. The arc torch for
conventional tungsten-electrode-inert-gas (TIG)
welding was used, except that the tungsten (W)
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