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Clarification of AC drive mechanism of ion ratchet membrane pump

Yasushi, Okumura
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Rectifying mechanism of the oscillating electro-osmotic flow generated by
application of AC electric field to the polymer membrane having many cylindrical pores was studied.
It is known that the asymmetry is due to the asymmetry of the zeta potentials and electric-double
layers on both surfaces of the membrane. In this study, we found that the hydrodynamic radius by
flowing potential measurement and the zeta potential in the flow channel are asymmetric depending on

the direction of water pressure application. Fluorescent dye ions were introduced as counter ions
of the track etched film, and the distribution of counter ions was observed with a confocal laser
scanning microscope. It was found that the electric double layer was thick in the hole on the
membrane surface where the zeta potential was large, and the asymmetry of the flow path by this
electric double layer was suggested as a cause of the rectification mechanism.
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