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ABSTRACT:

We are concerned with one-dimensional electric conduction from an electrolyte solution
into a charge selective solid, such as an ion exchange membrane or an electrode. It turns
out that such conduction is generally stable, unless, due to diffusion limitation, the
interface electrolyte concentration approaches zero. When this happens, the diffuse part
of the electric double layer changes from its quasi-equilibrium structure to a different,
non-equilibrium. The key feature of this new structure is an extended space charge added
to the usual one of the quasi-equilibrium electric double layer. The non-equilibrium
electro-osmosis related to this extended space charge renders the quiescent conductance
unstable.
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