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Abstract —The yields of oxidation and reduction in a flash corona discharge between a solid cathode and
the water surface are compared. As the cathode was used a system of five aluminum electrodes. As the gas
medium were tested air, oxygen, and nitrogen. The models of processes in the discharge suggest formation of
atomic hydrogen in water vapor:,@ — H + OH. However, the reduction yield is equal to the Faraday value
irrespective of the gas composition. In the presence of oxygen, oxidation prevails. The yiekt oitkation

in oxygen is about 190 reaction events per electron passed in the circuit; in air it is lower by a factor of 2, and

in nitrogen the yield is equal to the Faraday value.

Processes initiated by electric discharge or ionizing 0.025 M solution of Mohr's salt in 0.4 M }$0,.
radiation involve generation of reactive species exhib€hemically pure grade chemicals and distilled water
iting both reductive and oxidative power. By the lawwere used. Prior to the reaction in oxygen or nitrogen,
of charge conservation, the number of oxidation equithe vessel was purged with the respective gas for
valents is equal to the number of reduction equib min, and this gas was fed in the course of teac-
valents; in particular, in radiolysis of water the yieldstion at a rate of 0.81 | h™l. In the case of air, there
of reducing and oxidizing species are equal [1]was no additional gas feeding. The content of potassi-
Generation of oxidants and reductants was discussenin dichromate was determined by direct titration with
in [2]. Mohr's salt in acid solution [8], and the content

_ _ . of the Mohr's salt, by back-titration.
The models of processes occurring under definite

kinds of electric discharge, discussed in-$3 and Potassium dichromate was treated with an electric
consistent with the experiment, suggest decompositiotischarge for 6 h separately in air and in pure oxygen,
of water molecules: 5D — OH + H, i.e., formation and also for 1.5 h in nitrogen, after which its content
of oxidants (OH radicals) and reductants (H atoms)in the sample was determined. The content of dichro-
_ _ . mate decreased by4% in 6 h in air and oxygen and
The goal of this work was comparative evaluatlonby ~1% in 1.5 h in nitrogen. This corresponds to the
of the roles of oxidation and reduction in chemical;gqyction yield of~1/6 mol of dichromate per mole
reactions initiated by a specific_kind pf electric dis- ¢ electrons, i.e., practically to the Faraday yield, as
charge: flash corona discharge in various gases (pUfge equivalent of dichromate is 6. The reduction yield
oxygen, pure nitrogen, or air) in the presence of wategs notassium dichromate in a common electrolysis
vapor. The experimental conditions were similar tonder conditions when both electrodes are immersed
those in [6, 7]. The reaction was performed in a 2-iy 3 Jiquid is also close to the Faraday value. The

glass vessel; the volume of the treated liquid wagecrease in the dichromate content after electrolysis
100 ml. The flash mode of the corona discharge wag, 16 h with a current of 0.5 mA was 5%.

generated by a system of five aluminum electrode. _ _ o

Each electrode was fed independently through X2-M _ A different pattern was observed with oxidatign of
ballast resistors; the total discharge current from alf€" in Mohr's salt. The variation of the Fé
electrodes was 0.5 mA, the voltage between each elegontent with time is shown in the figure. It is seen
trode and the liquid surface was 10 kV, with minusthat, when the discharge is performed in air or in
on electrodes. Diagnostics of the discharge condition@xygen, the F€ content linearly decreases. This fact
was performed similarly to [7]. Tests were performedsuggests that the active species generated by the dis-
with solutions of an oxidant and a reductant in equivcharge are practically completely consumed for oxida-
alent concentrations. The oxidant was a 0.00417 Mion of F&*. It is seen from the figure that during
solution of potassium dichromate, and the reductantiischarge in oxygen EB& in Mohr's salt is com-
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Relative content of F& in Mohrs salt Ce =
[Fe?*]/[Fe%*], as a function of time of treatment with
electric discharge\{ —10 kV, current 0.5 mA). Initial
concentration and atmosphere:l) ( 0.025, oxygen;
(2) 0.25, oxygen; and 3) 0.025, air.

pletely consumed ir-45 min. The yield of F&" oxi-

dation is about 190 mol per mole of electrons, i.e., no
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of ~1 mol of iron per mole of electrons, i.e., to the
Faraday yield, similarly to the yield of potassium
dichromate reduction under the same conditions.

Thus, in the case when the gas phase contains
oxygen, the main process is oxidation. This result can
be understood in terms of the model [9] according to
which the presence of oxygen and its transformation
into ozone cause transformation of active radicals into
OH radicals, which are oxidants, so that oxidation
becomes the prevailing process. The active species
themselves decay with a low probability, primarily
with consumption of ozone. In the case when the gas
medium contains no oxygen or ozone, active species
primarily decay by reactions with each other, forming
oxygen and water. Therefore, in nitrogen the yields
of oxidation and reduction are equal to the Faraday
yield.
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