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In this paper, the influences of microwave irradiation were discussed on chemical reactions occurring
within the solid particles packed beds. In particular, fixed bed flow reaction and reduction of metal
oxides were examined under microwave irradiation.

The dehydrogenation reactions of ethylbenzene or 2-propanol on a maghetite catalyst were proceeded under
microwave irradiation as model reactions. The temperature gradient was generated in the magnetite catalyst
bed under microwave irradiation; the highest temperature occurred at the core of the catalyst bed and
it decreased toward the outside.

The temperature distribution in the packed bed under microwave irradiation was studied by a coupled
simulation of the electromagnetic fields and heat transfer in a model catalyst bed composed of spherical
catalysts. When the model catalyst bed was heated by microwaves, specific high—temperature regions were
generated at the vicinal contact points of the catalyst particles due to the concentrated electric field.
The local high temperature regions at the contact points of particles were also observed directly during
the microwave heating of silicon carbide spheres by in situ emission spectroscopy. The generation of local
heating at the contact points between the catalyst particles is a key factor for enhancing fixed—bed flow
reactions under microwave irradiation.

The reduction reactions of cuprous oxide or maghetite with carbon were examined by thermogravimetric
analysis under microwave irradiation. The onset temperatures of the reduction reactions were decreased
by applying the microwave irradiation. The simulation analyses and microwave heating experiments using
model samples revealed that local high temperature regions were formed at the vicinity of the contact
points between the metal oxides and carbon. The microwave irradiation effectively worked on the reduction
reaction because the energy concentrated on the contact points which was the reaction points.

These results will lead to the design of a novel chemical process that controls the specific high
temperature regions induced by the concentration of the electric fields under microwave irradiation.
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