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Study on Air Dielectric Barrier Discharge Nitrogen Fixation

WANG Yuheng, TANG Hongwei, ZHONG Chongshan
(College of Information and Electrical Engineering, China Agriculture University, Beijing 100083, China)

Abstract: Dielectric barrier discharge can be used to produce non-thermal plasma at ordinary temperatures
and pressures. The nitrogen(N,) and oxygen(0,) composed to nitrogen oxides(NO,), water or some other
solution can absorb it to become nitrate for the growth of crops and it is beneficial to achieve the
low-carbon farming. This paper designs discharge nitrogen fixation system. By physical experimental means,
supplemented by theory analysis and calculation, three factors which affect the product concentration are
investigated. The three factors are discharge voltage, discharge frequency and discharge time. Under the
conditions of the quality of the nitrate concentration as test indicators, the orthogonal experimental design
is optimized. The experiment results are analyzed by single factor analysis, range analysis and the
influence of single factors. The research shows that concentrations of nitrate ions increased significantly
with the increase of the discharge time, there are obvious trend of decrease or increase with the change of
discharge voltage, there is no obvious change trend with frequency.
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Fig. 1 Principle schematic of dielectric barrier discharge
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Fig. 2 Principle diagram of the NTP discharge nitrogen

fixation experimental system
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of the reaction chamber’s electrodes
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Table 1 Nitrate concentration’s absorption value

Fri 35 (mg- 1) W
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Fig. 4 The standard curve of nitrate concentration
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Table 3 The experimental data of orthogonal test béo
U,./kV JTkHz t/min Wl (mg 1) g 5
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30 8 10 2.93 Fig. 7 The average of nitrate products at
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Table 4 Experimental data processing
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