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EES laboratory has researched about the new

fundamental nanoscale electrokinetic theory of ICP

involving the dynamic changes of concentration /

electric field / fluid flow and developed novel

engineering applications such as a liquid state

semiconductor, a portable purification system, high

energy efficient electrochemical membrane system and

(bio)-molecular preconcentration devices.
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• Overshoot current eliminated by limiting the length of 

the diffuse layer using a coercive injection of a fresh 

electrolyte solution
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• The microstructures polarize the ion distribution 

by SC and EOF

• The flows show an elongated pattern and create 

an additional path for ion current

• The combination of electroosmotic and diffusioosmotic

slip velocity had a form of an anomalous non-

monotonic function

• Surface-driven over-limiting current can guide further 

advances in electrokinetic theory

• Micro fin structures inside a ICP device demonstrated 

a stable formation of ICP layer and its performance 

for high throughput

• The hierarchical pores maximized the ion-

exchanging surface with the saline solution

• Depending on Sh, long-range diffusiophoretic exclusion 

can be used for continuous water purification

• Analytes larger than the size of nanopores were 

completely repelled by the ICP layer

• Anomalous shapes of preconcentrated analytes and 

the morphologies were analytically modeled by the 

leverage of convection and diffusion migration

• Through the modulation of the critical mobility to shift 

those behaviors, CCR5 sequences were optically 

detected without PCR amplification

• Capillarity ICP device is able to desalting an ambient 

electrolyte without any external electrical power

• Non-negligible water-permeance would be a 

substantial fundamental of transport phenomena at the 

interface of the ion exchange medium and electrolyte
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