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Nitrogen Fixation Reaction Path in Gas-Liquid Two-Phase Dielectric
Barrier Discharge Using Emission Spectra

Zhu Minchen, Wang Fangquan, Xia Weidong
School of Engineering Science, University of Science and Technology of China, Hefei 230027, Anhut, China

Abstract To study the nitrogen fixation reaction path in micro-channel gas-liquid two-phase dielectric barrier discharge
(DBD), we propose a method to determine DBD characteristics using emission spectra. Based on the experimental results
obtained for gas-liquid two-phase DBD nitrogen fixation, the characteristic parameters and active particle composition of
DBD plasma are derived using the measured emission spectra, facilitating an in-depth analysis of the DBD nitrogen fixation
reaction path. The experimental results indicate that the proposed method can accurately determine the vibration
temperature, rotation temperature, and active particle composition of N, during the DBD nitrogen fixation reaction. This
approach circumvents the plausible effects of traditional intrusive measurement methods on the nitrogen fixation reaction of
DBD. Therefore, this study offers a novel, reliable, and practical method for investigating the gas-liquid two-phase DBD
nitrogen fixation reaction path.

Key words emission spectrum; plasma diagnosis; dielectric barrier discharge; nitrogen fixation reaction path
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Parameter Value
Gas liquid ratio 1:2-5:1
Total flow rate /(mL+min ') 6
Voltage of discharge /kV 20
Frequency of discharge /kHz 13
Volume of deionized water /mL 100
Time of discharge /h 0.5
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Table 2 N, vibration temperature, rotation temperature, and total nitrogen mass concentration at different gas-liquid ratios

Gas liquid ratio Vibration temperature /K

Rotational temperature /K

Total nitrogen concentration /(pg-mL™")

1:1 2200
2:1 2310
3:1 2480
4:1 2680
5:1 2800
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357 71.199
368 85.274
376 101. 203
382 99.951
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Fig. 6 Schematic diagram of important chemical processes and formation mechanism of nitrogen fixation under DBD-H,O interaction
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