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Abstract:
Discussing the impact of carbon dioxide on the environment and whether it is beneficial or harmful depends on its
source. Human activity sources have led to excessive release of carbon dioxide, contributing to global warming, climate
change and health issues. The use of non-thermal plasma can convert carbon dioxide into a useful fuel through the
production of synthetic natural gas (syngas). Synthetic gas is a mixture of hydrogen and carbon monoxide. This paper
presents a simulation of a cylindrical microwave plasma based on COMSOL Multiphysics software to produce carbon
monoxide (CO) from the dissociation of carbon dioxide through pure and gaseous mixture streams. Most the studies
simulated a two-dimensional model with different shapes. In this research, a three-dimensional simulation of a
cylindrical reactor will be presented as the powerful way to visualize objects and environments realistically. The
simulation covers a range of scenarios, including high carbon dioxide concentrations, the introduction of argon gas, and
coupling with other ionization and surface reactions.
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I. Introduction
Eliminating and mitigating greenhouse gases is one of the most important challenges in our current time because
of the problems and climate changes they cause[1]. CO2 emissions resulting from the population increase and
industrial expansion, especially in the oil sector where carbon dioxide is a by-product, represent a critical and high-
priority area for research and intervention.
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