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Abstract

Fullerenes was first discovered by Kroto, Curl, and Smalley in the experiment of
laser-evaporation of graphite. Considering the hollow space inside the Cgo Structure,
they claimed that metals could be encapsulated in the fullerene cage, and this
hypothesis was clarified with the initial revealing of La@Cgo in the mass spectrum.
Even though lanthanum was the first metal to be successfully encapsulated inside
carbon cages, other metals have been also caged, mainly from groups i and 111, all the
lanthanides as well as their corresponding metallic nitride clusters, metallic carbides,
noble gases, phosphorus, nitrogen, and even metal oxides within the last decade.

Endohedral metallofullerenes exhibited interesting and intriguing electronic
properties which offered a broad range of fundamental use in different fields, such as
materials science and medicine. However, applications had been greatly restrained as
the result of low yield. On the other hand, the formation mechanism was still a puzzle
for the fullerene scientists. All these two problems made endohedral metallofullerenes
a curious subject for us.

My major work had been summarized as follows:

1. Improved the production of La-based endohedral metallofullerenes by
adjusting the arc-discharge conditions, such as DC, He pressure, C/La ratio and the
diameter of graphite anode.

2. Developed a high efficient extraction scheme for the endohedral
metallofullerenes though successive extraction with toluene, aniline and DMF.

3. Captured a series of perchlorinated PAHSs in the reaction between ICl and soot
and raised a ‘PAHs pathsway’ for the formation mechanism of endohedral

metallofullerenes.

Key Words: Endohedral metallofullerenes Fullerenes; Lanthanum; Synthesis; Metal,

Formation mechanism
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Fig. 4 UV-VIS spectra of fractions 1. 2 and 3 dissolved in toluene. Dashed
line: fraction 1 (Cep): thin line: fraction 2: thick line: fraction 3.
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FIG. 2(color). Snapshots of the simulation, where’Be’* hits
with 5 eV kinetic energy the center of a six-membered ning of
Czo . In this case, after 60 fs,’Be@Cy, is created.
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