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Abstract

Zeolites, as acidic catalysts, play a pivotal role in enhancing the selectivity, efficiency, and stability
of carbon dioxide (CO:) conversion reactions. This study evaluates the performance of various
zeolites in transforming CO: into dimethyl ether (DME), light olefins, hydrocarbons, and aromatic
compounds. Results demonstrate that ZSM-5 zeolites, with their medium pore structure and strong
acidity, achieve over 80% selectivity for aromatic production. H-MOR zeolites exhibit high thermal
stability and hybrid catalytic activity, enabling 74% selectivity for DME synthesis. Modification of
zeolites with transition metals (e.g., Fe, Zn, Ga, Cu) significantly improves CO: conversion to
aromatics; Fe-0s/KO.-modified ZSM-5 enhances aromatic selectivity to 74.3%. Additionally, SAPO-
34 combined with palladium under high-pressure conditions (50 bar, 350°C) achieves 40% CO:.
conversion to propane. Key factors influencing catalytic performance include the Si/Al ratio, metal
doping strategies, and synthesis methods. These findings underscore the potential of zeolites as
tunable catalysts for reducing greenhouse gas emissions and producing value-added chemicals in
energy and chemical industries.
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