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Chemical Reaction of Metal-Carbon Binary Clusters
Generated from Ni/Co-Carbon Composite Material
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ABSTRACT

Metal-Carbon binary clusters (MC, , M = La, Ni or Co) and carbon clusters (C,,) were produced
by a pulsed laser-vaporization supersonic-expansion cluster beam source directly connected to
the FT-ICR (Fourier Transform lon Cyclotron Resonance) mass spectrometer and chemical
reaction of MC,, and C,, with nitrogen monoxide was studied. Depending on the metal species,
the generation efficiency of metal-carbon binary clusters was drastically different. Furthermore,
the reactivity to NO of those binary clusters was completely different. In case of LaC, (n =
even, n [1 36), chemical reaction between LaC, and NO was not observed while pure carbon
clusters were reacted. On the other hand, for MC,, (M = Ni or Co), the reactivity was much
higher than pure carbon clusters. As a results, it was speculated that LaC, (h=even,n O 36)
had fullerene-like cage structures with a metal atom inside, and MC, (M = Ni or Co) had
imperfect caged structure where a metal atom preferentially attached to the imperfect site.
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Fig.1  FT-ICR mass spectrometer.
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Fig.2 Mass spectraof MC,, and C,.
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Fig.3. FT-ICR mass spectra of the reaction process
of Cu, Cyu7 and LaCys.
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Fig.4 FT-ICR mass spectra of the reaction process of
NiCsg, CoCsg and Cy3'. Notice al pure carbon

spectra are out of scale.
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