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Reaction of Catalytic Metal Clusters with Alcohol by FT-ICR
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The chemical reaction of bimetallic clusters of transition metals, iron-cobalt, which are typically
used for catalysts of single-walled carbon nanotube growth, was studied by FT-ICR (Fourier Transform
lon Cyclotron Resonance) mass spectrometer. Metal clusters with 6-15 atoms were generated by a pulsed
laser-vaporization supersonic-expansion cluster beam source directly connected to the FT-ICR mass
spectrometer. As the result of chemical reaction of metal clusters with ethanol, simple adsorption and
dehydrogenation were observed. In case of metal clusters with 6-9 atoms, simple adsorption reactions
were observed. On the other hand, for metal clusters with 10-15 atoms, dehydrogenation reactions were
observed, in addition to absorption. Another notable result was the increase of H,O molecules after
chemical reaction with ethanol.
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Fig.1 FT-ICR spectrum of Fe-Co binary clusters with 11 atoms Fe,Coyy.,". Fig.2 Reaction of Fe-Co binary clusters with ethanol.
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Fig.3 Reaction of mixed catalysts with Alcohol.
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Fig. 4 Assignment of reaction pattern of Fe,Coyy.,".
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Fig. 5 Reaction of Coy; atoms with ethanol-dé.
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