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Abstract: Fullerenes and metallofullerenes have unique structure and novel electronic characteristics, which have great application
potential in biomedicine, quantum and information fields. However, how to increase the yields of metallofullerenes is a key technical
problem that must be solved for practical application. In order to synthesize metallofullerenes with high yields and selectivity, it is
necessary to understand the formation mechanism and develop new synthesis methods. Our research focuses on the comprehensive
analysis of the formation mechanism of fullerenes and metallofullerenes in order to find a way to break through the bottleneck of
their productivity. On the one hand, the formation process of fullerenes was simulated by density functional theory and molecular
dynamics, which directed the optimization of the synthesis conditions of fullerenes. On the other hand, a series of metallofullerenes
with specific structures and functions were prepared by accurately controlling the inert gas pressure, arc gas composition and raw
meaterial composition of metallofullerenes, and the efficient preparation strategy of metallofullerenes was developed. Finally, we also
explored the protection methods after the formation of metallofullerenes, and achieved certain results, laying a solid foundation for
the industrialization of metallofullerenes in the future.
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Fig. 2 Relativeyield of Cgy and Cyo with adding (a) fluorene, (b) anthracene, (c) phenanthrene, (d) pyrene, (€) perylene.[*? () isthe
diagram for the relative yield of Cgy and Cro with the optimal proportion of different PAHS?
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Fig. 8 (@) Schematic structure of DyY ,N@Csg,. (b) HPLC chromatogram of purified DyY ;N@Cg. (c) MALDI-TOF mass spectrum
of purified DyY ,N@Cg. Insets show the experimental and simulated isotopic distributions. (d) UV—-Vis-NIR absorption

spectrum of DyY ,;N@Cg in toluene solution(?”
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