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KINETICS OF PHENOL DESTRUCTION AND ITS DESTRUCTION PRODUCTS IN AQEOUS SOLUTIONS UNDER THE ACTION OF DC DISCHARGE OF ATMOSPHERIC PRESSURE IN AIR

Bobkova E.S., Krasnov D.S., Kobeleva N.A., Sungurova A.V.

Ivanovo State University of Chemical Technology, Ivanovo, Russia,
Institute of thermodynamics and kinetics of chemical processes, esbobkova@isuct.ru
Last time the intensive studies are carried out in a direct of applications of method of high energy chemistry for processes of water purification from organic compounds. These methods include the solution treatment with the ozone O3 obtaining in gas discharge, O3 combined with the UV irradiation (O3/UV) and hydrogen peroxide H2O2 combined with the UV. Various types of gaseous discharges of atmospheric pressure in oxygen and air in and over solutions provide the formation of all factors mentioned above and provide the formation the other possible active species able to provide the decomposition of any organic substances [1]. The aim of given works is study and modeling kinetics of phenol decomposition in simplest from viewpoint of technical application discharge – DC discharge with electrolyte cathode which was not studied in respect of phenol decomposition.

The scheme of experimental set-up was previously described in [2]. The phenol solution with initial concentration of 0.532 mmol/L was undergone by treatment of DC discharge of atmospheric pressure in air. The distance between anode and cathode was 4 mm. The discharge current was 40 mA. The electrolute volume was 80 ml. At phenol plasma destruction the carboxylic acids, aldehydes and CO2 were observed. The kinetic curves shapes allow identifying which substances are intermediates and which are the final products of destruction.  The phenol decomposition degree reached 99% at treatment time of 60 min. Also, the concentrations of Н2О2 and NO3- were measured. The studies shown that the treatment time increase results in the increase in Н2О2 and NO3- concentrations from 0 up to 10.2 and 0.55 mmol/L, respectively and solution pH dropped from 6.06 up to 1.75. It was established to The main contribution to phenol destruction was established to give the (ОН radicals. Admittedly, the phenol destruction process can be expressed as 

	Phenol
	(……
	Carboxylic acids
	(
	Aldehydes

	
	
	(
	
	(

	
	
	CO2
	
	CO2


On the base of experimental data the modeling the kinetic dependencies obtained was carried out and rate constants of interaction of substances mentioned above with active species forming in solution were determined. 
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