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[Abstract] Gas-phase reactions of tungsten carbide, nitride, and oxide cluster cations,
WXn™ (X =C, N, O; n =2-5; m < 7), with methane are studied under single collision
conditions. Most of the WX clusters can dehydrogenate a CH4 molecule at near thermal
energies whereas W, " are unreactive. This indicates that the reactivity of tungsten clusters can
be greatly enhanced by the addition of carbon, nitrogen, and oxygen atoms. Particularly, the
introduction of oxygen atoms is effective, probably due to high ionic characters of the W and
O atoms in W,On", which promotes the heterolysis of a CH;—H bond and facilitates the
H-atom abstraction from methane.
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Fig. 1. CH, dehydrogenation cross sections of W,," and Fig. 2; CH, dehydrogenation cross sections of
WO at Eoy = 0.2 eV. W,0p," as a function of collision energy.
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