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Direct Methane Decomposition using Microwave Heating
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Abstract
The development of a direct methane decomposition process has been studied by combining a microwave heating reactor with
a catalyst. The catalyst consisted of five layers: SiC layer as a susceptor to absorb microwave, and a layer consisting of a physical
mixture of Ni, HZSM-5 zeolite and Mo,C as a catalyst for methane decomposition. Under microwave irradiation, the catalyst
activity was maintained for 80 hours. The key substance for catalytic activity is formed Ni-CNO; Ni-carbon nano-onion, which is
generated by the interaction of carbon species during methane decomposition and Ni particles. In this paper, the functions of Ni-

CNO are described from the viewpoint of catalysis and energy supply.
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Fig. 1 Schematic diagram of the MW assisted-

methane decomposition system and catalyst setting.
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Fig. 2 TEM images of Ni-CNO.
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