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Photochemical Synthesis of Methanol and Formic Acid by Oxygenation of Methane
Containing Biogas with Chlorine Dioxide (' Osaka University, OTRI, *Osaka University, IACS)
OKei Ohkubo,'* Kumiko Hiramatsu,' Yuki Itabashi'

Oxygenation of methane in biogas photochemically occurred in the presence of chlorine
dioxide (ClOy"). The yields of methanol and formic acid as products were 17% and 82%,
respectively, with a methane conversion of 99% in a two-phase system comprising
perfluorohexane and water under ambient conditions. Mechanistic studies revealed that the C-
H bond of methane was activated in the fluorous phase by the chlorine radical generated by the
photoexcitation of C1O,". The photochemical oxygenation of methane is initiated by generation
of chlorine radical and singlet oxygen from photoexcited state of ClO,’, leading to the final
products by aerobic radical chain processes. The photochemical oxygenation of methane
containing biogas using ClO; reported herein could be generalized to provide novel application
for usage of biogas instead of gas electric power generation in biogas plant.
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