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Abstract

In terms of realizing the clean and efficient utilization of coal resources, the key path lies in the low-carbon conversion technology
of coal chemical industry, and the core of it is the development and application of new catalysts. The focus of this study is on the
innovative design of catalysts in the fields of coal-to-chemicals, syngas conversion, and CO2 recycling, with the aim of revealing the
regulatory mechanisms of catalysts for reaction selectivity, energy efficiency improvement, and carbon emission reduction. Relevant
studies have shown that the optimization of the distribution of active sites and the structural stability of the catalyst can significantly
enhance the reaction kinetics and inhibit the formation of by-products, which provides theoretical support and technical paths for the
low-carbon transformation of the coal chemical industry, which is of great practical significance for promoting the development of
the entire industry in the direction of green and sustainable development.
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