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Abstract: Thermal and diffusion properties of hot gas around a dc arc-discharge under a

gravity-free condition is investigated using a jet plane, in order to improve the arc production of

carbon clusters.

Spherically symmetric temperature distribution of He gas around the arc

plasma, and monotonic slow expansion of the high-temperature region are observed by means of

the passive-type Mie scattering method.

arc-plasma is clearly observed under the gravity-free condition.

Random slow diffusion of carbon clusters around the

It is confirmed that larger

bundles single-walled carbon nanotubes are produced under the gravity-free condition.

Key words: gravity-free arc discharge, production of carbon nanotube, convection-free, isotropic

diffusion, reaction under cooling
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Fig. 1. He pressure dependence of thermal diffusion

velocities V,; of C, and Cg, molecules, and heat-convection
velocity Vc of He gas under the normal-gravity condition.

Calculation for 7= 5000 K and r= 3.0 cm.
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Fig. 2. Simulation results of temperature contours (7=
500-5000 K) for the two gravity conditions: (a) G= 0, 7=
1.0 s, p(He)= 40kPa. (b) G= 1g,, = 0.60 s, p(He)= 40 kPa.
(c) Volumes of high-temperature region (7= 5000-2000 K)
calculated under the two gravity conditions at 0.50 s after the

arc is turned on.
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Fig. 3. Schematic of experimental setup in a jet plane.
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Fig. 4. Vertical temperature distributions over and under
the arc at A= 5.0 s and 20 s after gravity becomes 0 (a) and

after gravity becomes 1 g, (b). p(He)=70 kPa and ;=40 A.

Fig. 5.
(a) G=0 and (b) G= 1g,.
p(He)= 40 kPa, I~ 50 A.

Mie scattered light observed from a side port under
SWNTs are synthesized around the

arc flame.
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Fig. 6. Typical TEM images of SWNTs obtained under the
two gravity conditions with p(He)= 65 kPa, I,~ 50 A.
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Fig. 7. Number of observable SWNTs in a bundle counted
from the TEM images in Fig. 6.  Shaded SWNTs in each
bundle were not counted.  p(He)= 65 kPa, I~ 50 A.
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