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Fig. 1 Experimental setup

1: Gas-compressor; 2: High voltage wire; 3: Insulating pedestal; 4:
Insulating pedestal; 5: Electrode; 6: Supply vessel; 7: Neon-trans-
former; 8: Atomizing nozzle; 9: Arc creation; 10: Gliding arc; 11:
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Fig. 2 Optical system for spectrum diagnosis of Gliding arc
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Fig. 3 Spectra of gliding arc (water feed rate=4 mL * min~',

air feed rate =10 L » min™")
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Fig. 4 Comparison of emission spectra of gliding arc (water
feed rate= 4 mL * min~', air feed rate=10 L -

min~ ")
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Fig. 5 Emission intensity of the OH and NO radicals along the

', air

discharge axis (water feed rate=4 mL ¢ min~
feed rate=10 L « min™")
1: NO; 2. OH
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Fig. 6 Phases of gliding arc evolution in our experiment. (A)

reagent gas break-down; (B) equilibrium heating
phase; (C) non-equilibrium reaction phase; (D) criti-

cal area
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Fig. 7 OH radical emission under different water feed rates

along the discharge axis (air feed rate=10 L » min™')
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Fig. 8 NO radical emission under different water feed rates
along the discharge axis (air feed rate=10 L « min™')
1. 0mL*min !'; 2, 4 mL * min !;
3: 10 mL *min '; 4; 20 mL * min '; 5: 40 mL « min !
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Fig. 10 OH radical emission under different input voltages a-
long the discharge axis (water feed rate =4 mL -
min~', air feed rate=10 L » min™")

1. 8 kV; 2: 9kV; 3. 10 kV
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Fig. 11 NO radical emission under different input voltages a-

long the discharge axis (water feed rate = 4 mL -

', air feed rate=L + min~')
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Abstract

tion treatment. To further understand the interaction mechanisms of gas-liquid phase gliding arc degradation process for the

Gas-liquid phases gliding arc discharge has been investigated as a potential treatment technology for liquid phase pollu-

wastewater treatment, the characteristics of major reactive species (the OH and NO radicals) in a gas-liquid gliding arc at atmos-
pheric pressure have been investigated by using optical emission spectroscopy. The chemical reactions that may lead to the gener-
ation of free radicals in the discharge were discussed. The influence of operating conditions (water feed rate, input voltage etc. )
on the relative intensity of radical emission was studied. The results show that axial evolution of the relative emission intensity of
both reactive species exhibit the similar tendency under the same operating conditions. In non-thermodynamic equilibrium region
of the arc discharge, the intensities of both radicals increase with the input voltage. In addition, the intensity of OH radical in-
creases with the water feed rate, while the opposition phenomena are observed for NO radical.

Keywords Gas-liquid gliding arc; Discharge; Radical; Emission spectroscopy
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