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Chemical reaction of transition metal cluster ions (Fe, Co, Ni) with ethanol was investigated by using the
FT-ICR mass spectrometer. Metal clusters with 10-20 atoms were generated by a pulsed
laser-vaporization supersonic-expansion cluster beam source directly connected to FT-ICR mass
spectrometer. Observed reactions are simple chemisorptions of ethanol and dehydrogenated
chemisorptions strongly depending on metal species and cluster size. In case of cobalt cluster, detailed
dehydrogenation reaction steps were made clear through several isotope experiments using C,HsOD,
CD3CH,0H, C,Ds0OD in addition to C,HsOH. Roughly, the dehydrogenation tendency was strongly
depending on metal speciesin the order of Ni, Co, Fe from strongest. The chemisorption rate dependence
on metal cluster size were similar for 3 metals, but the cluster size with maximum reaction rate increased

in the order of Fe, Co, Ni from smallest.
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Fig. 2 Isotope experiment of cobalt clusters.
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