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Abstract

In today’s global energy sector, with the increasing emphasis on sustainable development and environmental protection, research on
the reaction mechanism and kinetics of methane synthesis has become a focal point of attention in both the scientific and industrial
communities. Methane serves not only as a vital clean energy source but also as a crucial chemical feedstock that can be converted
into high-value-added chemicals and synthetic materials through a series of chemical reactions. Therefore, gaining an in-depth
understanding of the reaction mechanism of methane synthesis and mastering its kinetic characteristics are of great significance for
enhancing methane production efficiency, optimizing production processes, reducing production costs, and promoting the green
development of related industries. This paper reviews the main mechanisms of methane synthesis reactions, including methanation
reactions and methane decomposition to syngas reactions, and explores the kinetic characteristics of these reactions.
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