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The quality degradation of water natural sources and standards toughening with respect to drinking water parameters causes necessity in the development of new innovation methods of water purification. Among these methods (named in foreign literature “Advanced oxidation processes, АОРs) the processes based on the application of gas discharges in solution directly or over its surface present the special interest. Their use does not need the chemicals and plasma system is a source of chemical active species which are capable to decompose any organics. Nowadays, the level of studies on this area allows approaching to optimization of such processes. For these purposes the data on process mechanisms need, that is it necessary to have the data on decomposition of target product, formation of intermediate and final products and their interrelation.
In given study the decomposition kinetics of phenol, its oxysubstituted derivatives, sodium layrilsulfanate, sulfonol, carboxylic acids (formic, acetic, propionic ones) and formaldehyde was studied for oxygen DBD of an atmospheric pressure. The oxygen flow rate was up to 3.2 sm3/s, solution residence time with discharge zone was changed from 2 up to 12 s, and inputted powder reached up to 10 W.  The idea of choosing the substances under study was the following. At plas destruction of such important pollutants as phenol, its oxysubstituted derivatives, sodium layrilsulfanate and sulfonol the carboxylic acids, aldexydes and CO2 molecules were observed. The kinetic curves shapes (substance concentration-residence time) did not allow to determine exactly what substances mentioned above are intermediate and what substances are the final products of decomposition. 

The kinetic dependencies of concentrations as a function of residence times were obtained both for initial substances and products of their decomposition for gas and liquid phases at various discharge parameters.  Studies shown, that the discharge action on acid solutions results in the formation of aldexydes and СО2 whereas, the discharge action on aldexyde solutions accompanies with CO2 molecules formation only. Therefore, it can be assumed that comples organics are decomposed according to the following chain of transformation: substance(hydroxyderivatives(carboxylic acids(aldexydes( СО2.

On the base of obtained experimental data the modeling kinetic dependencies obtained was carried out. The rate constants of interaction of mentioned substances and active species forming in solution under discharge action were determined. The limiting step was discovered to be the transformation process of carboxylic acids to aldexydes. The obtained set of reactions allows to carry out the optimization of such processes   and to predict the results of discharge action at conditions which did not be studied. 
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