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The purification of the water from the organic pollutants is the one of the liquid cathode plasma systems application. However, as far as we known the published investigations deals with the organics decomposition under the discharge action are devoted mainly to applied aspects, i.e. to the kinetics of the compounds destruction and formation in the liquid phase. The plasma emission for the organic solution cathodes was not studied yet.

In this work we investigated the emission spectra of the atmospheric pressure air discharge between copper anode and an aqueous solution of sodium dodecylbenzenesulfonate C12H25C6H4SO3Na (sulfonol) in the wavelength range of 200-900 nm. The sulfonol concentrations was varied in the range of 5·10-3-10 g/L (0,014-29 mmol/L), the interelectrode distance was 5·10-3 m, the discharge current was 4·10-2 A. Due to the fact that the concentration of the solution changes during the discharge action, the spectra were obtained at several times, namely 15, 30 and 60 seconds.
In the spectra the emission of the hydrogen atoms (Нα 656 nm), oxygen atoms (777, 845 nm); bands of the OH-radicals (281, 306 nm (A2Σ→X2Π)), γ-system of the NO molecules (A2Σ→X2Π), 1-st and 2-d positive system of the N2 was observed. At the solution concentration up to 100 mg / l spectra shows the appearance of the resonance emission lines of excited Na atoms (~589 nm). Further concentration increases lead to the two lines at 818.3 and 819.4 nm (Na(2D3/2, 5/2)->Na(2P1/2, 3/2) arising. The possible CO/CO2 and SO/SO2 emissions bands were not found.

The intensities of lines and bands demonstrate the strong dependence on the registration time at small concentrations of the initial solution. At the concentrations above 1 g/L the intensities of the registered lines and bands doesn’t depend on the time. This is due to the fact that decomposition rate of the sulfonol decreases as initial concentration increase [1]. Specifically, change in the sulfonol concentration in the treatment time ranges of 15-60 s is negligible for the high initial concentration. In general, the radiation intensity shows non-linear behavior with concentration. It can be explained by changes in the composition of plasma due to the non-equilibrium transport of Na atoms from the cathode.

Additionally, we have calculated vibrational temperatures of N2(C3Πu) that decreases in the range of 8000 to 6500 K as initial concentration of the sulfonol increase. Estimated neutral species temperature changes in the range of 1100-750 K. The obtained data will be a basis for a numerical modeling of the liquid sulfonol solution cathode discharge.
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