






removal decreases gradually when input energy density is reduced; and specific energy 
consumption of HCHO removal will gradually increase when energy density increases. When input 
energy density is quite low, specific energy consumption changes exponentially. So, in electron 
collision reaction, discharge energy will be utilized more efficiently. In nitrogen environment, 
removal rate of HCHO is quite low, and specific energy consumption at this time is higher than in 
simulated atmospheric environment on equal conditions. When initial concentration of HCHO is 
quite high, HCHO has low specific energy consumption, as various substances that react with 
HCHO in experiment are fully used; however, when its initial concentration is low, these active 
substances have not enough time to collide with HCHO and are consumed with other substances. 

Products of experiment of low-temperature plasma HCHO removal are CO, CO2 and H2O. In 
nitrogen environment, due to lack of oxidizing substances, molar ratios of CO2 and CO are zero. 
However, in the above conclusions, change rate of HCHO remains almost unchanged in different 
gas flows because of the same input energy density. In the entire experiment, among products of 
pure experiment of HCHO removal of dielectric barrier discharge, CO has higher selectivity than 
CO2. So, other methods shall be used to improve the selectivity of CO2, such as adding catalyst in 
reactor. 

Conclusions 
This experiment builds a simple reaction system, and analyzes chemical kinetics of HCHO removal 
in dielectric barrier discharge, chemical kinetics model by mathematics and plasma chemical 
reactions. In simulated atmospheric environment, by analyzing change law of the concentration of 
main substances in discharge experiment with time, it is found that oxygen ions and hydroxyl free 
radicals determine the removal of HCHO, and the first electronically excited state of nitrogen 
molecules improves the concentration of oxygen ions and hydroxyl free radicals in experiment; 
while in nitrogen environment, the first electronically excited state of nitrogen molecules is decisive 
substance of HCHO removal, and specific energy consumption of HCHO removal decreases first 
and then increases with the increase of input energy density. There is little difference between 
experimental results in this paper and simulation results with a deviation range less than 20%. In 
experiment, the relationship between electron density and parameters of dielectric barrier discharge 
should be more accurate, and function expression of electron density and input energy density is 
only for the convenience of simulation. In addition, although electron density is not evenly 
distributed in time and space in reality, this simple model still provides certain help for study on 
chemical kinetics mechanism in dielectric barrier discharge. 
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