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Abstract

Carbon is the earliest known chemical elements by human. In 1985, the fullerene
(e.9.Ce0) , which is consisted of twelve five-membered-rings and a number of
six-membered-rings, was found in the experiment by Smalley. Kroto and Curl. This
important discovery made people have a new understanding of carbon element. Since
then, the rapid development of fullerenes has become a new branch of discipline and
gradually formed a mature field. In recent years, the fullerenes are widely used in
the areas of superconductivity, solar cells, catalysis and biomedicine, so it is received
great attention from the increasing researchers. But the realization of the wide
application of fullerene is under the premise of the industrial production of fullerene.
At present, there are many methods of synthesizing fullerene, but all of them, the
yield is not high. And the growth mechanism of fullerene and fullerene derivatives is
still lack of a convincing explanation. There are many kinds of fullerene material in
theory, but the obtained material structure is only a few dozens, and many materials
have not been found yet. So the discovery of new methods of the synthesis of
fullerene and the new model structure is particularly important, especially the
synthesis of those small fullerene. The found of the small fullerenes can not only fili
the blank of the fullerene family, but also is a key to understand the formation
mechanism of fullerene clusters. In this paper, we independent design three kinds of
methods aiming to synthesis fullerene, then assemble and set up the corresponding
reaction device and inquiry to a series of reaction conditions. The major work of this
paper is summarized as follows:

1. We independent design the synthesis methods of tungsten wire electric
heating method and assemble the synthesis device. This device has many
advantages like simple operation, synthesis efficiency, rich products and
many others. It got many polychlorinated polycyclic aromatic hydrocarbons

and a series of interesting substances were obtained in the process of



Abstract

removing chlorine. Although this method don’t get fullerene, it can lay the
foundation for later experiment.

2. Using tungsten rod instead of graphite rod for arc discharge reaction, and
finally fullerene was generated through a series of contrast experiments. In
this part, the key factor for the formation of fullerene was found, it has
important guiding significance for follow-up experiments.

3. Using the commercial graphite furnace as a reaction system for synthesis of
fullerenes, then independent designing and assembling the other parts of the
whole reaction device: sampling system, product collection and tail gas
absorption system, vacuum system. In this method, we got fullerene product.

Key Words: Carbon clusters; Tungsten wire electric heating synthesis; graphite

furnace synthesis; synthesis method
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