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Abstract
Catalysis is essential for chemical industry and contributes to 90 percent of current chemical processes.
For cleaner and more efficient chemical processes, the catalysis engineering is focused on a micro-level
design of active sites, nanostructure reaction pathways, and kinetics, for which solid-state NMR
spectroscopic techniques are required. Based on an understanding of catalytically active species and their
functions as solid catalysts by NMR techniques, it is possible to design and control the catalytic
properties of catalysts at the nanoscale level. This more strategic approach will promote catalyst
development and provide an alternative to the classical trial-and-error approach, with prospects for viable
pre-design. In addition, in-situ solid-state NMR spectroscopic techniques can provide specific
information about working catalysts, reaction pathways, and kinetics, offering the essential parameters for
reactor and process design and modulation. It bridges the gap between fundamental molecular-scale
studies and realistic chemical processes, and will realise chemical engineering design from atomic level to
macro level.
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