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Fig. 1 Schematic diagrams of microfluidic chip ('a) and hybrid electrokinetic ( b)
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Fig.2 (a-c) Time lapse images for visualizing the movement of 10 and 25 wm polystyrene microspheres.
The applied voltage was 14 V,_ at 100 KHz with 0.3 V DC offset; (d —f) Time lapse images for visualizing
the movement of 5 10 and 25 m polystyrene microspheres. The applied voltage was 11V, at 1 MHz with
1.0 V DC offset
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3 o (a) 10 25 um PS 25 pm
;(b) 5 25 umPS 25 pm
Fig.3  Frequency dependence of the velocity at different locations from the center electrode. Among
them (a) was the 25 um polystyrene microspheres in 10 and 25 pm mixture; (b) was the 25 pm

polystyrene microspheres in 5 and 25 pm mixture
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Fig.4 Voltage dependence of 25 pwm polystyrene microspheres velocity
(a) 10 25 um PS 25 um  ;(b) 5 25 um PS 25 pm

(‘a) 25 pm polystyrene microspheres in 10 and 25 pm mixture; (b) 25 wm polystyrene microspheres in 5 and 25 pm mixture.
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Electrokinetic Separation of Polystyrene Microspheres in
Conductive Media on a Microfluidic Chip

SONG NingNing' ZHANG Hao' LI Jin-Bo' ZHEN Jun-Hui"> GAO Jian"'
"( Department of Chemistry ~Qilu University of Technology Jinan 250353  China)
*( School of Medicine Shandong University Jinan 250012  China)

Abstract A polydimethylsiloxane ( PDMS) /glass microfluidic chip consisting of a threedayer sandwich
structure and three—parallel micro-electrode system was fabricated for the separation of polystyrene
microspheres according to the particle size in high conductive solution by electric field produced by alternating
current. The principle of electrokinetics of microspheres directional movement was investigated. The results
showed that when the applied voltage was 14 V at 100 kHz the separation efficiency of 10 and 25 pm
polystyrene microspheres was the best. Similarly with a voltage of 10 V at 2 MHz the separation efficiency of
5 and 25 pm polystyrene microspheres could achieve the highest value. Meanwhile the voltage of 11 V at
1 MHz was suitable for the separation of 5 10 and 25 pm polystyrene microspheres with the separation
efficiency of over 90% . At the same time the formation of the laminar region in the middle of the electrode
gap was the key role of microsphere separation.
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