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Abstract Carbon soot containing terbium endohedral fullerenes was prepared by vaporizing a graphite rod filled with
Tb4O; and graphite powder in an electric arc-discharge chamber. After reflux extraction with 1,2,4-trichlorobenzene and ro-
tary evaporation of solvent, the residue was ultrasonically dissolved in toluene. The obtained solution was filtered with a 0.2
um PTFE film, and then subjected to a three-stage high-performance liquid chromatographic (HPLC) isolation process to
achieve two individual isomers of Tb@Cs,. The successful isolation of Tb@Csg, isomers was confirmed by matrix-assisted
laser desorption time-of-flight mass spectrometry and analytical HPLC. According to their UV-Vis-NIR absorption spectra,
the carbon cages of the isolated Tb@Cg, isomers are estimated to be of C,, and C; symmetry, respectively, and Tb atom is
encapsulated in carbon cage at a valence state of +3. The cyclic voltammetry (CV) of the two Tb@Cjs, isomers was record-
ed in a 0.1 mol/L ortho-dichlorobenzene (o-DCB) solution of tetrabutylammonium hexafluorophosphate (TBAPF) by refer-
ring the ferrocene/ferrocenium couple (Fc/Fc™). The working electrode and the counter electrode were platinum wires, and
the reference one was a Ag/AgCl electrode. Tb@Cs, (I) exhibits two pairs of reversible oxidative and five pairs of reversible
reductive peaks, and Tb@Cs, (II) shows one reversible oxidative and six reversible reductive ones. It is found that the sym-
metry of Cg, cage has little effect on the reduction potentials but great effect on the oxidation potentials of Tb@Csg, isomers.
Moreover, the first reduction potential of both Tb@Cg, isomers is relatively high, indicating that they are good electron ac-
cepting materials. Additionally, the corresponding redox potentials of Tb@Cs, (II) are relatively higher than those of Tb@Cs,
(D), therefore it is concluded that Tb@Cs, (II) is of better electron accepting ability than Tb@Cs, (I). In comparison with those
reported previously, three pairs of reversible reductive and one pair of reversible oxidative peaks were initially detected for
Tb@Cs, (1), offering more information on the electrochemistry of metallofullerene.
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Figure 1 Analytical HPLC elution plots of Tb@Cs, isomers

HPLC conditions: columns: SPYE, Buckyprep, 5SPBB, and Buckyprep-M, @
4.6 mm X 250 mm; injection volume: 20 uL; eluent: toluene with flow rate of 1
mL/min; detection wavelength: 290 nm at 298 K
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Figure 2 LDI-TOF mass spectra of Th@Cs, isomers
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Figure 3 UV-Vis-NIR absorption spectra of Tb@Cs, isomers
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Figure 4 CV curves of Tb@Cjs, isomers

(a) Tb@Cs, (I), (b) Tb@Cs, (II). Conditions: working electrode, Pt wire;
counter electrode, Pt wire; reference electrode, Ag/AgCl; supporting electro-
lyte, 0.1 mol/L n-BusNPFg in 1,2-dichlorobenzene; scan rate, 20 mV/s.
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Table 1 The half-wave potentials (V vs. Fc/Fc™) of Tb@Cs, isomers
Fullerene rch-6 rchS rch4 rchv3 rch2 rchl oxEl oxE2
Tb@Cs,-1 — —2.64 —2.35 —1.89 —0.79 —0.40 0.09 1.10
Tb@Cs,-11 —2.45 —2.04 —1.78 —143 —0.62 —0.35 1.12 —
Tb@Cs,-1" — — — — —1.35 —0.36 0.11 —
“Ref. 10.
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