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Abstract 

 Degradation kinetics of the tetracycline antibiotic in aqueous solution was 

investigated using sulphate radicals under ultrasound irradiation. The effect of various 

operational parameters including initial tetracycline concentration, initial 

peroxydisulfate concentration, solution pH, reaction time, temperature, ultrasound 

power, the presence of natural organic matter,  radical scavenger (tert-butyl alcohol 

and methanol), as well as the chemical composition of water using ultrapure water, 

drinking water, and secondary effluent on the degradation efficiency of tetracycline 

were studied. The preliminary studies were performed using only peroxydisulfate, 

ultrasound and ultrasound activated peroxydisulfate. The results indicated that 

tetracycline degradation rate increased with the increase of initial peroxydisulfate 

concentration, temperature and ultrasonic power, but decreased with the increase of 

initial tetracycline concentration. The tetracycline degradation rate was highly 

dependent of initial pH of the solution. The degradation of tetracycline followed the 

first-order kinetics. The addition of humic acid in concentrations above 10 mg. L
-1

 

decreased the degradation rate of tetracycline, although the effect could be 

compensated using higher concentrations of peroxydisulfate. The role of active 

radicals (sulfate and hydroxyl radicals) was investigated using radical scavengers of 

methanol and tert-butyl alcohol. Under optimum operational conditions, 96.5% of 

tetracycline removal was achieved with chemical oxygen demand and total organic 

carbon removal of about 74% and 61.2%, respectively. The degradation rate of 
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