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Abstract: The production of carbon-related nano-particles including fullerenes and nanotubes

under microgravity condition showed clear differences in their yields and diameters from

those produced under normal gravity condition. According to numerical analysis, it was

expected that the cooling rate of a carbon rich vapor in a buffer gas would be more moderate

under the microgravity than in the normal gravity. The gas evaporation under microgravity

was expected to be advantageous in synthesizing any clusters having complex structures that

required long residence times of their precursor clusters in high temperature state, such as

endohedral metalloflluerenes and single-walled nanotubes.
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Fig.1 Gas evaporation apparatus consisting of
arc vessels and programmable constant-voltage
power sources developed for free-fall
experiments.
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Fig.2  Pressure dependencies of the mass

loss of the electrode, that was the mass of
sooty product, under 1 G and 0 G.
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Fig.3 Pressure dependencies of the yields of
Ceo (a) and Cro(b) under 1 G and 0 G.
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Fig.4 Typical TEM images of SWNTs
obtained under the two gravity conditions
in helium under the pressure of 65 kPa
with the arc current of 50 kA.

G= Og0 (a)
16
15
140
"]
[
z
=
7}
5 .
3
£
=]
2z
i i
0 2 4 6 8 10
Number of bundles
G=1g° (b)
16
15
14
) 13
E 12
= 1
n 10
- 9
: iR
7
Fe]
g€ 6
3 5
Z 4
3
S E
| =

0 2 4 6 8 10
Number of bundles

Fig.5 Number of observable SWNTs in a
bundle counted from the TEM images in
Fig.4. The shaded SWNTs in each bundle
were not counted.
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Fig.6  Vertical temperature distributions
over and under the arc at 5 and 20 sec after
the gravity became 0 (a) and 1.5g (b) in the
parabolic  flight experiment. Helium
pressure and arc current were 70 kPa and
40 A, respectively.
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Fig.7 Calculated residence time of Ceo in the
temperature range of 2000 - 1000 K.
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