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Active microfluidic mixing based on transverse electro-osmotic
flows1 NICHOLAS S. LYNN JR., Department of Chemical and Biological Engi-
neering, Colorado State University, CHARLES S. HENRY, Department of Chem-
istry, Colorado State University, DAVID S. DANDY, Department of Chemical and
Biological Engineering, Colorado State University — As with their macroscale coun-
terparts, laminar fluid mixing becomes a very important, albeit inherently difficult
step at the microscale. Micromixers based on electro-osmotic flow (EOF) rely on ei-
ther a modification of microchannel geometries or a modification of the ζ-potential of
the microchannel surfaces to enhance fluid mixing. Here we present a new method of
achieving chaotic advection in microchannels by applying an electric field perpendic-
ular to the mean flow direction driven by a pressure gradient in a planar rectangular
microchannel. EOF on microchannel surfaces in a direction orthogonal to the main
channel axis is generated via an electric field produced by integrated electrodes at
the corners of a microchannel. By using serial combinations of different mixing cy-
cles, we show that complete mixing can occur in straight microchannels of length
scales on the order of a millimeter. Computational fluid dynamics (CFD) is used to
characterize and optimize the mixing efficiency of the system and to compare with
experimental measurements.
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