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Dynamic in—situ (Operando) spectroscopy is a technological tool used to study materials’ surface structure, reaction
kinetics and catalytic mechanism under real working conditions to reveal reaction mechanisms, evaluate catalytic
performance and shorten the design and development cycle of new materials. According to the concept of “reasonable
design and controllable preparation” of industrial catalysts, we focus on (1) Creating new strategies for the regulation
of industrial catalyst structure assisted by in—situ spectroscopy (Operando) technology to study a real reaction
process; (2) Explaining the relationship of structure—activity of the active sites throughout the catalyst lifecycle
(preparation—structure, structure—activity—product, deactivation—-regeneration). (3) Acquiring the synergistic
regulation mechanisms for the process of preparation—activation—reaction—transfer in catalysts; (4) finally, greatly
improving the efficiency of research and development for the industrial catalysts. We have developed a new generation
of Operando spectroscopy (reaction cell up to 50 bar). The combination of kinetics, DFT, and operando spectroscopy
allows us to build the relationship of structure—performance for the catalysts. The project aims to develop efficient
nanocatalysts that build on the atomic—level information obtained from our mechanism studies.
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