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Abstract — This study investigated the flow rate changes of the heterogeneous rectangular microchannels which
have different hydrophilic property on the bottom surface. The heterogeneous rectangular microchannel has
three native PDMS (poly-dimethyl siloxane) surfaces which were patterned by the soft lithography. PDMS
bottom surface was treated by the argon plasma and coated by the allyl alcohol (99%). The channel length was
10, 20 and 30 mm and the channel width was 100, 200 and 300 ym, respectively. Several external voltages were
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applied to make the fluid flow by the electroosmosis in the microchannel. For the same electric field strength and
hydrophilicity of the bottom surface, the flow rate is almost same. This result is matched to the theoretical
expectation and confirms that the experimental system is reliable. With increasing the channel width, the flow
rate increased for the same hydrophilicity of the bottom surface. The flow rate of the microchannel of higher
hydrophilicity was larger than that of the microchannel of lower hydrophilicity. This result implies that the
hydrophilicity change of the bottom surface could be applied to control the flow rate in the microchannel.

Key words : PDMS, Electroosmosis, Heterogeneous rectangular microchannel, Hydrophilicity, Vacuum plasma
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Figure 1. Process of the soft lithographic method.
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Figure 3. Schematic diagram of the flow rate
measuring system.
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