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Carbon nano onions studied by ion mobility mass spectrometry
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[Abstract] We have observed structural isomers of carbon cluster cations in the large size
range (C/”", n > 100, z = 1,2) by ion mobility mass spectrometry. Part of the singly charged
carbon cluster ions were assigned to bilayer fullerene ion series, in addition to monolayer
fullerene ion series. The former was observed in the broad size range of n = 300 — 740 with
two-carbon intervals. From the comparison of the collision cross sections of monolayer and
bilayer series, we have discussed the structures of bilayer fullerene ions. The inter-layer
distance of the bilayer fullerene ions took a wide range depending on the combination of the
inner and outer layer fullerenes. The lower limit of the distance almost agrees with the
inter-layer distance of graphite, 3.4 A. On the other hand, the upper limit corresponded to
bilayer structures where the number of inner-layer carbon atom was constant about 30 — 40.
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Figure 2: Plots of collision cross sections of large-sized carbon
cluster cations.
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