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Microwave Exciting Molecular Mechanism Observed by In Situ Microwave Irradiation NMR
Spectroscopy (Graduate School of Engineering, Yokohama National University) O Akira
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Microwave irradiation is widely used to accelerate organic synthesis reaction. However, role
of microwave effect on the chemical reaction has not yet been well characterized. The
microwave irradiation processes of an ethanol-hexane mixed solution were investigated using
in situ microwave irradiation NMR spectroscopy. The temperature of the solution under
microwave irradiation was estimated from the temperature dependence of the 'H chemical shift
and called chemical shift calibrated temperature (CSC-temperature). CH,, CHs protons
increased CSC-temperature to 58 °C due to microwave thermal effect, while OH proton to
48 °C. The lower CSC-temperature of OH proton is turned out that ethanol molecules are
coherently ordered along the electric field. Microwave induced coherently ordered molecules
interact each other to form hydrogen bonds between ethanol molecules. Thus, microwave non-
thermal effect may accelerate organic synthetic reaction.
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Fig. 1. (a) Plot of CSC-temperature of CH,, CHs, OH protons in ethanol as a function of
microwave irradiation time, (b) "H NMR spectra for ethanol regulated at 55 °C (black) and that
under microwave (135 W) irradiation for 10 min (orange). Top figures indicate ordered
molecular states under microwave heating (left) and thermal heating (right) [4].
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