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Generation and Chemical Reaction of Lanthanum-Carbon Binary Clusters

Shigeo MARUYAMA*, Masamichi KOHNO* and Shuhel INOUE**

Lanthanum-carbon binary clusters (LaC,) and carbon clusters (C,) were generated by a pulsed

laser-vaporization supersonic-expansion cluster beam source directly connected to the FT-ICR (Fourier

Transform lon Cyclotron Resonance) mass spectrometer. By the laser-vaporization of La doped graphite

material, cluster ions with one La atom and even number of carbon atoms starting from LaCss™ were

observed in positive mass spectrum. In negative spectra, small pure carbon clusters up to about Cgy” Were

observed in addition to LaC,, clusters. With careful assignments of hydrogen contaminations, chemical

reaction of LaC, and C, with nitrogen monoxide was studied in order to obtain the geometrical

information of clusters. Even-odd alternations in chemical reactivity of C,” with hydrogen or NO were

observed, and the contamination of hydrogen with C,” (n = odd) reduced its reactivity. In case of LaC, (n

= even, n = 36), chemical reaction to NO was not observed while pure carbon clusters were sufficiently

reacted. Comparing with molecular dynamics simulations, a random-cage structure with no dangling

bond for even-numbered clusters was proposed.
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Cn CnH CnHZ CnH3
n: even 71.6% 19.6% 1.2% 1.6%
n: odd 47.0% 43.0% 6.4% 3.6%
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