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3DOM catalytic materials prepared by colloidal crystal template method and their
deactivation resistance mechanisms in dry reforming of methane
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(College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: Dry reforming of methane (DRM) is an important route for the conversion of CH, and CO, to syngas. However, Ni-based
catalysts are prone to coke and sintering during the reaction process, leading to deactivation. Three-dimensional ordered macroporous
(3DOM) materials, featuring tunable pore sizes and periodically arranged interconnected pore channels, offer significant advantages of
promoting active-phase dispersion, enhancing mass transfer and stabilizing metal particles, thus providing feasible ideas for improving
the deactivation resistance of Ni-based catalysts. Firstly, the controllable synthesis of 3DOM materials was outlined, with a focus on
exploring the effects of template microsphere preparation, template assembly, precursor infiltration and template removal in the colloidal
crystal template method on the pore size, orderliness, and framework integrity of 3DOM materials. Then, the coke resistance
mechanisms of 3DOM materials, including enhancing mass transfer and the generation of oxygen vacancies and basic sites to promote
the the conversion of carbon precursors, and sintering resistance mechanisms, including pore confinement and strengthening metal-
support interactions, were summarized. Finally, the research directions for controlled preparation, structural analysis and engineering
application of 3DOM materials were discussed.
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Fig.3 Main methods for preparing colloidal crystal templates'
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