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Abstract

Abstract

Since the discovery of Cgpin 1985, the effort of scientists have been devoted to the
discovery and characterization of new species of fullerenes, as well as the physical
and chemical properties and their applications in a wide range of fields. The fullerenes
obeying the isolated pentagon rule, such as Cgpand Cyetc., can be produced in bulk
already. For the non-classical fullerenes with abutting pentagons, so they were
synthesized in a derivatization status to be separated and characterized because of
their instabilities.

However, synthesis in macroscopic quantities is required for further understand
and application of these fullerenes. The classical fullerenes such as Cgp can be
synthesized macroscopically from the arc method, while the flame method can realize
the continuous production in industrial scale. If non-classical fullerenes can also be
formed from flame, the largely synthesizing of the non-classical fullerenes is possible.
For the exploration of the largely synthesizing of the non-classical fullerenes, the
present works synthesized fullerenes in benzene/oxygen flame at reduced pressure,
which was performed using the homemade glass setup. Besides, we also synthesized
the soot by arc method with different amount of benzene. The extract of the soot are
separated mainly performed on Buckyprep-M column, Buckyprep column and SPBB
column, and obtained the following results.

From the combustion products, we got the crystal of (cyclopenta[bc]coronene)
CyHiz and (6H-Benzo[cd]pyren-6-one) Ci9H;0O. CycHjz is a polycyclic aromatic
hydrocarbon (PAH) with a pentagon ring, which is a C,, symmetrical molecule and
through the role of C—H '« stacking. C;9H;¢O is a polycyclic aromatic ketone (PAK)
that also a C,, symmetrical molecule and through the role of n-m stacking. Meanwhile,
some other PAHs and PAKs were identified by mass spectra and UV spectra, and
detected the fluorescence quantum yield for the PAHs and PAKs that we obtained.
Besides Cgo and C;9, we obtained some classical fullerenes, such as CgoHa,
Ce0(C14H10), some non-classical fullerenes and derivatives, such as CgoHg, CssH4 and

so on, which were all characterized by Mass spectrum (MS) and UV spectrum and
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nuclear magnetic resonance (NMR).

The products of arc are also mainly PAHs. PAKs and fullerenes. And the PAHs
(PAKSs) are mostly the same with the flame soot. But the fullerenes in the arc products,
besides the CgqHy, Coo(C14H o) were also found in the combustion soot, we also found
the different kind of Cgp and Cy fullerene derivatives, such as Cgo(C7H7)2, C70(Ca2Hj),
C70(Cy0H14) and so on, which were characterized by Mass spectrum (MS) and UV
spectrum and nuclear magnetic resonance (NMR), but we can not make sure whether
they were non-classical fullerenes.

Comparing the flame method and the arc method to synthesis the fullerene
hydrides, we discover that, combustion method was found to be more inclined to
synthesis hydrogenated Cg fullerenes, such as CgoHa, CeoHs, etc.; and arc method to
be more inclined to synthesis the higher number carbon fullerenes and derivatives,
such as CgsHa, C70(Ca2Hj6), C70(C20H14) and so on. These two methods mechanism for

synthesizing fullerenes and derivatives are still worthy of our study in future.

Key words: fullerenes; non-classical fullerenes; flame synthesis; arc synthesis.
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