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Microwave-assisted catalytic process for adsorption/condensation and rapid
thermal decomposition of low-concentration pollutants
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Microwave-assisted heterogeneous catalytic oxidation of benzene was
investigated over Cu-Mn spinel oxides. Microwave absorption by the Cu-Mn oxide is mainly driven by
dielectric losses. Cu-Mn oxide exhibited superior activity to single oxides under microwave heating,

demonstrating a lower apparent activation energy than that obtained under conventional heating.
Microwave irradiation lowered the reaction temperature required for benzene oxidation compared with
conventional heating. Transient tests were used to investigate the reactivity of oxygen species in
the catalytic reaction, and the high reactivity of Cu-Mn spinel oxides was related to the high
reactivity of lattice oxygen on the catalyst surface. The reactivity of the oxygen species was
enhanced under microwave heating, leading to an enhanced benzene oxidation reaction. The combination
of adsorption and catalytic oxidation processes using Cu-Mn spinel oxides and zeolites efficiently
decomposed benzene at low concentrations.
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