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Non-equilibrium CO2 reduction by plasma catalysis: fast synthesis of methanol
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Vibrational excited C02 using nonthermal plasma was found to accelerate the
formation of carbonate or formate on the catalyst. In order to convert the intermediate species to
methanol, we developed a Ni alloy catalysts (NiM/AI203: M = Zn, Ga, In) that can be alloyed with
various elements to convert C02 into methanol while maintaining the high activity of Ni for CO2
conversion. We screened highly active alloy catalysts for high-speed synthesis of methanol. In NiGa,

not only low-temperature activation for CO2 conversion rate but also methanol selectivity was
successfully increased at low temperature by nonthermal plasma application where methanol
selectivity reached about 30%. It was demonstrated that plasma not only enhances reaction activity
but also controls reaction selectivity.
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