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kinetics and mechanisms of the sulfonol decomposition under the atmospheric air direct current discharge
Isakina A.A., Shutov D.A., Olkhova E.O., Kostyleva A.N., Shishkina A.I.
Ivanovo State University of Chemistry and Technologe, Ivanovo, Russia, isakina@isuct.ru
Currently the investigation of the aqueous organic solutions plasma treatment processes, establishment of the plasma-chemical reactions mechanisms and development of the new methods of water purification from organic pollutants are the urgent tasks. A plasma-chemical process for the purification purposes shows high efficiency without introduction of any additional chemicals and can achieve destruction of persistent compounds (eg, phenols) [1]. Particularly, it is interesting to investigate the possibility of the surfactants destruction under the discharge action. Really the surfactants are the typical anthropogenic pollutants of the wastewater. The aim of this study was to investigate the mechanism of sulfonol decomposition using the electrolyte cathode dc discharge.

DC discharge in air at atmospheric pressure was excited by dc voltage between the metal anode and the surface the sulfonol solution at the concentration of 8 mg/L. Interelectrode distance was 5 mm, the discharge current - 40 mA, the processing time varied from 30 to 600 s. Details on the experimental setup is described in [2]. 
Sulfonol concentration and its degradation products in the treated solution were determined by fluorimetric and photometric methods. Study of the sulfonol destruction kinetics shows growth of the decomposition rate as solution treatment time increase. The decomposition rate reaches 93% at the maximum processing time 600 s. Concentration behavior of formaldehyde in the solution have a maximum 0.1 mmol/L at the processing time of 120 s. So we can conclude that formaldehyde is an intermediate product of the decomposition. Phenol, which is one of the assumed degradation products of complex organic compounds, was not found in the treated solution. Concentration of sulfate ions in the solution reaches the saturation 0.02 mmol/L at the processing time of 200 s. The calculation of the sulfur atoms balance has shown that up to 93% of the total S atoms are embedded into the SO42-. Thus, even at the minimum processing time of 30 s, the 65% of the sulfur atoms are converted into the sulfate ions. It was determined that the concentration of H2O2 sharply increases as treatment time increases and reaches 1.3 mmol/L. It was shown that the sulfonol decomposition describes by the first order kinetic equation with the rate constants K = (4.78 ± 0.75) • 10-3 s-1. The mechanism of sulfonol decomposition and degradation products formation was proposed. The numerical modeling of the decomposition and formation kinetics was carried out. In the calculation process there included into the model reactions rate constants was obtained.
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