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Production of Fullerenes by Means of Arc Discharge
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Abstract

Many kinds of fullerenes and nanotubes are produced efficiently by the arc discharge method, which
is most effective method for producing large quantities of these materials. In this paper, various
methods of fullerene production, carbon cluster families produced by arc discharges, basic processes
and characteristics of fullerene synthesis, and the development and applications of arc production are in-
troduced and discussed.
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Fig. 1 Basic composition of an arc reactor to produce ful-
lerenes. See ref. [15].
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Fig. 2 Schematic of a revolver-injection type arc reactor.
As much as 50 carbon rods can be stored in a rotat-
able magazine and they are automatically fed to arc
region. See ref. [17].
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Schematic of experimental setup of carbon cluster
jon analysis. Carbon clusters are produced by laser
vaporization and they are mass-separated by a sec-
tor type magnet. Selected ions are injected at low
energy into a drift cell. Traveling time distributions
are recorded using an ion gate and a detector.
This figure is extracted from ref. {26].
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Fig. 4 Result obtained by the experimental setup of Fig.3.
Plot of inverse mobility as a function of cluster size
for all clusters and isomers observed is shown.
Linear style, ring style and fullerene style clusters
are separately detected. Above Cuo' , the resolu-
tion to detect the ring type clusters is insufficient.
Above C3o* , fullerene type clusters are detected.
This figure is extracted from ref. [26] .
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Fig. 5 Schematic of a carbon-chip injection type arc reac-
tor. In a carbon crucible type anode, chip or grain
type carbon materials are dropped and they are
continuously sublimated. In this reactor, magnetic
field is applied to increase production rate. See
ref. [33] .
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Fig. 6 Schematic of a 12 m vertical-swing-tower. By this
tower, repetitively gravity-free arc can be realized.
See ref. [36] .
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conditions are compared at same discharge condition.

La,O3 containing carbon rod is sublimated. He gas

pressure is 300 Torr, discharge current is 40 A and dis-
charge time is 30 min. See ref. [36] .
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