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We aimed to establish the theory of microwave-accelerated solid-solid and
solid-gas reactions. We established a methodology to observe the local thermal non-equilibrium on
the surface or in the bulk of solids under microwaves. We succeeded in developing in situ
measurement instruments for direct observation of local temperature and structure of materials
during microwave irradiation using XAFS, Raman, light emission spectroscopy coupled with a high
resolution thermography. We demonstrated that the formation of a local high-temperature is the key
mechanism that microwaves accelerate chemical reactions. Furthermore, we clearly showed that this
method could be used to control solid catalytic reactions and synthesis of new solid materials.
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