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Fig.1 The sketch of two-dimensional uniform microchannel
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Table 1
Dielectric . Frequency of . L. .
Zeta potential Half of External X Density of  Dynamic viscosity
constant . X the electric U L
L. of EDL channel width  electric field the liquid of the liquid
of liquid field
e/C2(Im~Y) ¢ /mV h/pm B/(V-m)~! wHz  p/(kgm™)  u/(Nsm=2)
6.95x10710  —100 ~ —200 10 ~ 100 (1 ~2)x10° 500 ~ 20000 103 10-3
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FLOW BEHAVIOR OF PERIODICAL ELECTROOSMOSIS IN
MICROCHANNEL FOR BIOCHIPSV

Wu Jiankang® Wang Xianming
(Wuhan National Laboratory for Optoelectronics, Department of Mechanics, Huazhong University of Science & Technology,
Wuhan 430074, China)

Abstract This paper presents an analytical solution for periodical electroosmotic flows in a two-dimensional
uniform microchannel based on Poisson-Boltzmann equations for electric double layer (EDL) and Navier-Stokes
equation for incompressible viscous fluid. Analytical results indicate that the velocities of periodical electroos-
mosis strongly depend on Reynolds number Re = wh? /v, as well as on EDL properties and the applied electric
field. The slip velocity of EDL decreases as the Reynolds number increases. The electroosmosis velocity outside
the EDL rapidly decreases, and the lag phase angle of the velocity increases as the distance away from the
channel wall increases. A wave-like velocity profile across the microchannel is found. An asymptotic solution
for low Reynolds number is also given in this paper. Periodical electroosmosis with low Reynolds has the same
velocity amplitude and a plug-like velocity profile as that of the steady electroosmosis. Debye-Hiickel approxi-
mate solution of the periodical electroosmosis in cases of small kh, the ratio of the microchannel width to EDL

thickness, is obtained and compared with the analytical solution.

Key words electric double layer, periodical electroosmosis, microchannel, Reynolds number
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