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Design and fine tuning of environmental catalysts based on in-situ/operando
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The aim of this study is to find a design strategy of environmental
catalysts based on the reaction mechanism analysis by in-situ/operando spectroscopies, and we
obtained the following results: (1) Proposal of noble metal-free tandem catalyst which is combined a

hydrocarbon preference oxidation catalyst and a NO-CO reaction catalyst. This is the world®s first
example that noble metal-free catalyst exhibited comparable deNOx activity to that of a noble metal
catalyst. (2) Successful demonstration of selective exposure of active crystal planes and control of

redox properties by metal- support interaction in Pd nanoparticles. (3) Design concept of hydrogen
oxidation reaction catalyst for fuel cells by adsorption sites separation. Ru/Pt/C catalyst
exhibited 2.4 times higher activity compared to a standard Pt/C catalyst.
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Fig. 2. Arrhenius plots of reaction rates of gas
phase and surface species analyzed by operando
IR-Mass measurements.
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