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The direct oxidation reaction to convert methane to methanol and formic acid at room
temperature and normal pressure has been considered one of the most difficult reactions
because methane is a stable gas due to the strong C—H bond (BDE 105 kcal mol ™), resulting in
low reactivity. When chlorine dioxide is activated under light irradiation, oxygen and chlorine
radical are generated. The chlorine radical acts as a strong hydrogen abstracting reagent,
because of the high bond formation energy of H-CI (102 kcal mol™"). The chlorine radical
abstracts the strong C—H of the methane. This is followed by the addition of oxygen to methyl
radicals, leading to the final products of metanol and formic acid.' This study aimed to further
improve the efficiency of this reaction. The simultaneous irradiation of visible light and
microwaves activated chlorine dioxide and reaction intermediates, and efficiently converted
methane to methanol and formic acid. This microwave-assisted photochemical technique was
applicable to C—H polymer substrates, and afforded hydrophilization by oxidation of C-H
bonds to OH and COOH groups on the plastic surface. The analyses suggest that the reactivity
of simultaneous irradiation is different from that of individual irradiation.
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