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High-Yield Synthesis and Isomeric Ratio Control of La Endohedral Metallofullerenes
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(State Key Laboratory of Material Processing and Die & Mould Technology, School of Materials Science and
Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: La-containing metallofullerenes were synthesized with a direct current arc-discharge method, and the
experimental conditions such as helium pressure and current density were optimized to improve the yield of
metallofullerenes (La@C,,-Cg, La@C,-Cg, and La,@Cy). The raw soot was extracted by 1,2,4-trichlorobenzene and
was then redissolved in toluene. The yields of the La-containing metallofullerenes were discussed based on the
high performance liquid chromatographic results by comparing their peak areas with that of Cg. Experimental
results show that the high yield of La@Cg, can be attributed to a synergetic effect of current density and He
pressure, i.e. (1) low current and high He pressure; (2) medium current and medium He pressure; and (3) high
current and low He pressure. Furthermore, the relative ratio of La@C,-Cs, and La@C,-Cg, can be adjusted by
changing the current density and He pressure. Surprisingly, it is discovered that low current density or low He

pressure facilitates the formation of La,@Cg), indicating that the formation process of La,@Cgy may be different
from that of La@Cs,.
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Fig.1 Scheme of synthesis and extraction of La-

containing metallofullerenes
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Fig.3 HPLC profiles of the extract of the carbon soot obtained under different He pressures but a given current density
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