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Despite of its limited capabilities for ball-lightning modeling, the chemically active dust plasma of electric discharges is a very interesting physical object. Gatchina’s discharge, which gives a possibility to study the dust-gas fireball, represents a complex non-stationary process, combining the creation and the destruction of relatively long-living high-enthalpy microscopic states with non-ideal dust plasma and with a gas-dynamic form, resulting in appearance of a spherical luminous object.
In the present paper the oscillographic recording of electrical signals from probes, placed below and above the electrolyte surface at different distances from the cathode, together with video recording and spectral measurements of different parts of the discharge, have been carried out. 
The data obtained show that, in contrast to the vertical component of the electric field, the horizontal one is very small, with the exception of the initial stage of the discharge propagation and of some sequentially propagating fronts. The voltage drop on the discharge after maximum of the current is nearly constant and equal to about 2 kV. An optimal discharge regime corresponds to the azimuthally symmetric two-component (anodic and cathodic) gas-dynamic process.
