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Abstract

The conversion of methane to higher hydrocarbons is of grate benefit for the
effective utilization of natural gas. This research studied the partial oxidation of methane
and conversion to higher hydrocarbons in MO, /H-ZSM-5 (M= Fe, Mo, V, Co) using N,O
as an oxidant. It was found that Co/H-ZSM-5 solely converted methane to carbon
oxides. Fe, Mo, V/H-ZSM-5 could partially oxidize methane and convert to higher
hydrocarbons. For Fe/H-ZSM-5, the catalytic activity depended strongly on the metal
dispersion. Addition of poorly dispersed irons had an adverse effect on the selectivity.
Under the reaction condition at 500°C, CH,/N,O ratio of 2, the methane conversion was
in a range of 20-30% and the selectivity to hydrocarbons was in a range of 20-30%. The
reaction mechanism was proposed to proceed through the activation of methane and
conversion to ethylene. Then, ethylene would be dimerized and oligomerized to produce
higher hydrocarbons (C,, C,, C,) and be aromatized to benzene, and subsequently
methylated to toluene and xylene. The aromatization reaction strongly depended on the
pore structures of zeolites. The ZSM-5 zeolite was found to be the most active catalysts
for production of the aromatic products while in larger pore zeolites (Mordenite, Beta,

Faujasite), aromatic products were not found in a significant amount.





