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Asymmetric Rectified Electric Fields Generate Flows that can
Dominate Induced-Charge Electrokinetics S. M. H. HASHEMI AMREI, GRE-
GORY MILLER, WILLIAM RISTENPART, University of California Davis — We
derive a generalized induced-charge electrokinetic (ICEK) velocity around a con-
ducting object placed in an arbitrary multimodal electric field. The generalized
model allows consideration of asymmetric rectified electric fields (AREFs), which
have recently been established to occur in liquids where the ions present have un-
equal mobilities. Including the AREF yields fluid velocities in which both the di-
rection and the magnitude depend sensitively on the applied potential, frequency,
ionic type and strength, and even the exact placement of the object between parallel
electrodes. The results provide a new explanation for the long-standing question of
flow reversals observed in ICEK systems.

William Ristenpart
University of California Davis

Date submitted: 01 Aug 2019 Electronic form version 1.4



