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Recently, we discovered than when an electric potential drop is applied to a thin stagnant layer of salt solution between two electrodes or charged polymer membranes, all of a sudden, above a certain fairly low voltage threshold, the fluid starts flowing.  More precisely, a streak of vortexes appears along the solid/liquid interface, which mixes up the entire liquid layer. This is reminiscent of the vortical flows occurring in much thicker fluid layers heated from below. There, the flow occurs under the action of gravity or surface tension. In our case, the flow is due to the electric forces acting in a very thin charged liquid layer near the interface. The discovered flow resolves the nearly century old mystery of over-limiting ionic conductance in the related systems. It is also of potential significance for water desalination, intensification of electrode processes in electrochemistry and design of bio-sensors, micro-pumps and other micro- and nano-fluidic devices. In our talk we outline the recent experiments, in which the newly discovered flows were observed, and the related theory. 

