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Study on removal of tetracycline in water

by gas-liquid plasma and its mechanism
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Abstract: In this study, the gas—liquid plasma was used to treat tetracycline wastewater. The oscilloscope was used to analyze the
changes of current and voltage during the discharge in the gas—water condition. The luminescence spectrum was used to determine
the produced reactive species by the plasma under different discharge gas components , among them , the intensity of hydroxyl radi-
cals and active hydrogen produced by argon discharge was obviously stronger than that of other gas components. The effects of dis-
charge power, pH , gas composition , and conductivity of solution on degradation of tetracycline were detected. The spectrophotom -
eter was employed to measure the change of long-lived reactive species including ozone , hydrogen peroxide , etc. in the reaction sys-
tem and they played important roles in the degradation of tetracycline , and the concentration of them gradually increased with the
increase of the discharge time. The results showed that the removal efficiency of tetracycline could reach to 82.2% after 20 min
with the condition of 19.7 W, 20 mg/L tetracycline , pH 6.5 and the working gas air. Finally , the UV —-visible spectroscopy of tetra-
cycline was used to analyze the degradation mechanism , the intensity of the characteristic absorption peak of tetracycline gradually
decreased with the increase of the treatment time. The reason might be that the hydroxyl and amide groups on the benzene ring and
the enol on the aromatic ring were oxidized.
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Fig. 1 Experimental device
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Fig. 2 Gas-liquid discharge plasma
voltage—current waveform diagram
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Fig. 3 Emission spectrum of gas—liquid
plasma under different conditions
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Fig. 4 The effect of discharge power on degradation
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Fig. 5 The effect of solution pH on degradation
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Fig. 6 The effect of working gas on degradation
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Fig. 7 The effect of solution conductivity on degradation
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Fig. 8 Mass concentration of active reaction

components varied with discharge time
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Fig. 9 UV-visible spectrum of tetracycline (a), actual dis-
charge photo(b), simulation diagram of the reaction system (c)
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