XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod

XXIX conference on plasma physics and CF, February 25 – March 1, 2002, Zvenigorod


An electric discharge in the water—gas mixture as a source of UV radiation, ozone and hydrogen peroxide

A.M. Anpilov, E.M. Barkhudarov, Yu.B. Bark*, M. Christofi**, V.A. Kopiev, I.A. Kossyi, Yu.N. Kozlov***, V.P. Silakov, M.I. Taktakishvili, N.M. Tarasova, S.M. Temchin, Yu.V. Zadiraka****.

General Physics Inst., Russian Academy of Sciences, Moscow, Russia; 
*Dae Won Paptin Foam Co. Ltd., Kwanjukun, Korea; 
**Napier Univ., Edinburgh, UK; 
***Inst. of Chemical Physics, Russian Academy of Sciences, Moscow, Russia;
****Splits Technologies Ltd., Edinburgh, UK.

Plasmochemical studies of sources based on the high-current slipping surface discharge (SSD) [1, 2] through a multielectrode system are reported. Some plasmochemical characteristics of SSDs in water—gas (O2, Ar) mixtures have been measured for the first time, specifically, the ozone density, the emissivity in soft (190 <( < 430 nm) and hard (125 <( ( 190 nm) UV regions. 

Description of experimental set-up and results of measurements

Figure 1 shows a schematic of the experiment. A repetitive SSD was produced by a multielectrode system (1) placed in a container (2) filled with distilled water. A gas (O2, Ar) was injected into gaps between the electrodes (with a gas flow rate of 2.5 l/min). We used two generators G1 and G2 with the following characteristics: U = 40 and 25 kV, pulse duration 0.5 and 5 (s, pulse energy 0.3 and 2.0 J, respectively; repetition frequency ( 100 Hz.
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Fig. 1 Experimental set-up

After passing through the discharge, the gas flowed into a quartz cell 18 mm i.d., 48cm length (3), where the ozone density was measured by the absorption spectroscopy method at a wavelength of ( = 255.5 nm. Probing radiation from a DDS-30 lamp (4) passed through the diagnostic cell (3), and the spectral-line intensity was measured with the help of an MDR-3 monochromator (5) and a FEU-39 photomultiplier (6); signals were recorded with an S8-13 oscillograph (7). In experiments with argon, the cell (8) was filled with an actinometer liquid (water solution of K3Fe(C2O4)3) [2]. The density of hydrogen peroxide (H2O2), which was produced through water photolysis by hard UV radiation, was determined by the iodide-molybdate method [2, 3]. As follows from measurements with the G1 generator, the O3  density was equal to (1(2) 1015 cm-3, the intensity of soft UV radiation was (3.5(5.2)(1014 quanta per pulse, and the hydrogen peroxide production rate was about (2.5-3)1015 molecules per pulse. 

2. Application

It is shown that the SSD may be successfully used to initiate various plasmochemical processes, in particular, for technological purposes. As an example, the multispark discharge facility as shown in fig. 1 may be used for water cleansing due to production of ozone, hydrogen peroxide, and soft UV radiation. Our estimates show that the energy cost of the treatment of water containing E-colli bacteria is as low as (1(2) 10-4 kW h/l. 
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