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Studies of carbon dioxide conversion are important due to the need to develop effective 

methods for its recycling, since the accumulation of CO2 in the Earth's atmosphere leads to 

significant climate change. In addition, the carbon monoxide produced as a result of the 

conversion is a feedstock for the chemical industry, and the CO/O2 mixture can be part of the 

synthesis gas or used as a rocket fuel. Therefore, it is necessary to search for optimal plasma 

technologies that would show high efficiency in CO2 conversion. 

In this work, the process of plasma conversion of carbon dioxide in low pressure radio-

frequency capacitive discharge has been studied both experimentally and theoretically. The 

experiments were carried out using a mass spectrometer and an optical spectrometer. The 

discharge chamber possesses distributed gas injection and extraction on the same side. A 

shower-like electrode was used, on the surface of which the injection and extraction holes 

were evenly distributed (265 holes in total). The values of the conversion factor and the 

energy efficiency of conversion were determined in the range of RF power input into the 

discharge up to 100 W and CO2 pressure of 0.01–2 Torr. For this, we used the peak values of 

32 and 44 in the mass spectra, as well as the intensity of the CO2 optical emission line with a 

wavelength of 337 nm. It has been shown that the conversion rate can reach 70%, while the 

energy efficiency of the conversion usually did not exceed 1%. In order to analyze the 

physical reason for low conversion efficiency a numerical simulation of gas motion 

trajectories inside the chamber was performed. It was found that the majority of molecules 

spend much longer time in the discharge chamber than is required for their effective 

conversion. Therefore, significant power losses are spent on heating, excitation and ionization 

of the conversion products, which reduces the energy efficiency of conversion. 

47th EPS Conference on Plasma Physics P4.3018


