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To efficiently apply data science to materials, it is necessary to extract or identify the
material descriptors that tightly related to materials properties and functions. Conventional
porous descriptors are surface area, pore volume, and pore diameter. However, these
descriptors cannot fully describe detailed pore characteristics. In this research, a new
descriptor that can simultaneously describe porous properties and chemical properties such
as chemical composition and atomic location was developed. In order to determine the
effectiveness of this new descriptor, a reaction platform based on lower alkane
dehydrogenation reaction was established. The specific zeolite catalysts showed high alkene
yields and low catalyst degradation. In the future, the relationships between the physical
properties of zeolite catalysts and their catalytic performance would be clarified by
constructing machine learning models using the new descriptor. Combination of
computational chemistry and data science with zeolite synthesis is expected to accelerate the
realization of truly designed synthesis of targeted zeolite catalytic materials, and further
development of data-driven design and synthesis of other catalyst materials in general.
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