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Structured catalyst system for innovative alkane dehydrogenation created by
direct electrical excitation of redox lattice S species.
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In the present study, a highly active and highly selective dehydrogenation
reaction field was created in a structured catalyst system by directly injecting electrical energy
into the catalytic reaction field to avoid gas-phase decomposition. Specifically, it was found that
selective heating of the catalyst section by energized heating produced C5 olefins at a high
selectivity. The system of energized catalysts was also deployed in the oxidative dehydrogenation of

propane and the methanation of CO2. The energized heating system, in which the porous catalyst was
directly heated by applying current and voltage to the catalyst, resulted in efficient reactions.
Furthermore, it was found that the temperature of the catalyst bed could be easily controlled in the
methane conversion reaction of CO2 using the energized catalyst, and that high C02 conversion rates
could be achieved even with a small power supply of a few watts, demonstrating the usefulness of

the proposed system.
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Fig. 1 IR thermal image of Fe/SIO structured catalyst heated by electric internal heating.
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Fig. 4 IR thermal image of Fe/SIO; structured catalyst heated by Electric internal heating.
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