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FT-ICR study of reaction of transition metal clusters with hydrocarbons
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Chemical reaction of transition metal cluster ions (Co) with ethylene and ethanol was investigated
by using the FT-ICR mass spectrometer. Metal clusters with 9-21 atoms were generated by a pulsed
laser-vaporization supersonic-expansion cluster beam source directly connected to FT-ICR (Fourier
Transform lon Cyclotron Resonance) mass spectrometer. Observed reactions are mainly simple
chemisorptions and dehydrogenated chemisorptions of ethanol and ethylene. Another reaction is
dehydration between two molecules of ethanol. Dehydrogenation from ethylene is strongly occurred and
two or three molecules of ethylene can’t adsorb without dehydration. This experiment also shows the
size-dependent characteristics of reaction products of Co (n=9-21) with ethylene.
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Fig.1 FT-ICR mass spectrometer directly connected with laser
vaporization cluster beam source.
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Fig.2 FT-ICR mass spectrum of cobalt clusters with ethylene.
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Fig.3 Branching fraction of Co," + C,H,.
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Fig.4 Comparison of reactions of Coy3" with (a) ethanol and (b) ether.
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Fig.5 Comparison of reaction rates by cluster sizes.
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