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Measurement of Temperature and Carbon-Vapor-Mixture-Ratio Distributions in a
Carbon Arc for Fullerene Production

TAKIKAWA Hirofumi, MATSUO Hironobu, IIJIMA Hirokazu and SAKAKIBARA Tateki
Department of Electrical and Electronic Engineering, Tovohashi University of Technology, Tovohashi 441, Japan

(Received 28 June 1996/Revised manuscript : received 6 December 1996)

Abstract

Lateral distributions of emission intensities of Co, C, C* and He of a carbon arc under condition of ful-
lerene production are measured. Next, emission coefficients of these spectra radiated from high temper-
ature gas of helium-carbon mixture are calculated as a function of gas temperature and carbon-vapor-
mixture ratio, which is the number density ratio of carbon particles to total particles except electrons.
Assuming the local thermal equilibrium to be the carbon are, the radial distributions of arc temperature
and carbon-vapor-mixture-ratio of the arc cross-section are obtained from the above experimental and
calculated results. The results indicate that in front of the anode, the arc temperature and carbon-vapor-
mixture-ratio are 4,500 K and 100 %, respectively, at the arc axis and 2800 K and 100 %, respectively, at
a position radially 8 mm from the axis. In front of the cathode, the values are 11,800 K and 72 % at the
axis and 4,000 K and 20 % at a position radially 5 mm from the axis, respectively.
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