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We have established the design basis on nonlinear electrokinetic phenomena
(NEKP) based on a direct multi-physics method. In particular,()we clarified fundamental problems of
NTKP concerning phase delay effects and high ion concentration phenomena. (2)We clarified
fundamental problems of a diffused ion system (i.e., an ion-conserving modified Poisson-Boltzmann
theory and an edge vortex flow problem) related to NTKP. (3)We recognized new NTKP due to a current
mode resulting from a chemical reaction at the electrodes.
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