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Investigation of nonthermal effect in material processing using electromagnetic
wave - Creation of new area called electromagnetic-wave chemistry

Fukushima, Jun
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In order to prove a hypothesis that driving forces of chemical reaction
under microwave irradiation is not only thermal energy derived from microwave irradiation but also
chemical energy due to given from microwave energy before its thermallization, emission spectroscopy
was conducted to measure a transition process that microwave energy directly transits to light
energy.An emission spectroscopic apﬁaratus, which can apply to measuement during microwave
irradiation, was developped and light emission spectroscopy was tried under microwave irradiation.
Reduced titanium oxide (Ti02-x) was selected as a material. As a result, high intensity nonthermal

luminescence superimposed on thermal radiation was observed, suggesting an existence of energy path
different from thermal relaxation.
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