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Development of catalyst-free selective oxidation method using flow reactors that
selectively arrange the desired active species
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This research aimed to establish a method for conducting selective oxidation

reactions using activated oxygen without catalysts. Utilizing low-temperature atmospheric pressure
plasma under mild conditions, successful selective oxidation of glycerin was achieved. Kinetic model
analysis confirmed that reactive oxygen species generated by plasma irradiation are effective for
selective oxidation reactions. Notably, the study found that the oxidation mechanism switches with
pH conditions, allowing the generation of selective oxidation products typically obtained using gold
and platinum catalysts. Additionally, a flow reactor was designed and prototyped, demonstrating the
capability for continuous production of glyceric acid. This study represents a significant step
towards realizing sustainable oxidation processes without the need for catalysts.
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