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Arc Production of Carbon Nanotubes under High Gravity —Effect of Heat Convection —
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Efficient production of long and high-quality single-walled carbon nanotubes (SWNTs) has not been realized.
Previously, the gravity-free and convection-free synthesis of SWNTs was carried by the parabolic flight
experiment, and the efficient production has been obtained.  Here, by using a rotating acceleration generator,
high-gravity synthesis of SWNTs by the arc discharge is carried out, and the gravity and convection effects are
compared. Fluid simulations using the SMAC code are also carried out, and the theoretical results of
temperature and velocity distributions depending on the discharge parameters are obtained.
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Fig.2 Photo of the experimental set up on a platform.
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Fig.3 Time variation of the discharge rod voltage under 3 g;.

25 [
20 |
15}

10}

G=3 gy P= 50kPa, ID= 45A

L L

0

td (sec)

50 100 150 200 250 300 350 400

Fig.4 Mie-scattered images of carbon clusters under 2 g, and

3 g. Foreach gravity, 3 times are selected.
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Fig.5 G/D ratio in Raman spectra versus collected position

under 3 gravity conditions. p=50kPa,l=50 A.
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Fig 8 Calculated vertical distributions of (a) gas temperature
and (b) Vz velocity. #=100s, x=11 mm, y=0 mm, p=50 kPa,

Pi=1kW.
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Fig. 9 Comparison of the calculated velocity vectors, which

show one swirl, and the Mie-scattered image (profile) under 3 g,,.
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