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Abstract

ZSM-5 based catalysts were used in methane conversion. ZSM-5 was prepared by the
hydrothermal method, GaOx/ZSM-5 was synthesized by impregnation, and GaN/ZSM-5 was
synthesized by pyrolyzing the mixture of gallium nitrate, melamine, and ZSM-5. All catalysts have
Modernite Framework Inverted (MFI) crystalline structure. GaOx and Ga can be highly dispersed in
ZSM-5. However, some acid sites of ZSM-5 were replaced by immobilized GaOx or GaN species,
resulting in reduced acidities. For activity evaluation of CH4 conversion at 700 °C, ZSM-5 had a
negligible activity, whereas the a slightly lower conversion of GaOx/ZSM-5 (2%~3.5%) was found
than that of GaN/ZSM-5 (2%~5.5%). For product analysis, deposited carbonaceous species were
dominated over GaOx/ZSM-5. In contrast, GaN/ZSM-5 produced acetonitrile and hydrogen cyanide
as main products with little amounts of benzene and toluene, suggesting that GaN is effective in

methane activation. This study paves a new way of methane upgrading to value-added chemicals.
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