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Effect of Contact Anglesof PDM Sand External Voltage on Flow Velocity in Microchannel
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In this study, the effect of contact angles of PDMS and external voltage has been investigated. SU-8

(Microchem, USA) negative photoresist and PDMS are used to make the microchannel. The contact angle of the native
PDMSis 105°. The native PDM S is treated with the oxygen plasma and the contact angle changes 19°, 46° and 69°. As
aresult, the rate of increase in flow velocity is not directly proportiona to therate of increase of externa voltage. Thisis
because the electrical double layer is condensed and the zeta potential is increased with an increase of the external volt-
age. The flow velocity is highest for the contact angle of 19° at the same external voltage. Hence we conclude that the
thickness of electrical double layer and flow velocities vary with contact angle at the same externd voltage.
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Table 1. Photolithography method for the SU-8 photoresist
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Fig. 1. Pattern of the microchannel (width: 300 pm, depth: 100 um,
length: 40 mm, reservoir diameter: 7 mm).
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Step Process Method
1 Substrate pretrestment to treat with HM DS (hydromethyldisiloxane) for 10 minutes.
2 Coating 1 step: 500 rpm, 30 sec/2 step: 2,000 rpm, 30 sec
3 Soft baking 20 minutes at 65 °C, 50 minutes at 95 °C
4 Exposure 180 sec
5 Post exposure baking 1 minute at 65 °C, 12 minutes at 95 °C
6 Development to develop with the SU-8 developer for 10 minutes
7 Rinsing & drying to rinse with IPA (isopropyl acohol), to dry with agentle stream of nitrogen
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(a) PR coated on Si-wafer

(c) pattern on silicon wafer  (d) 3-dimentional microchannel

Fig. 2. SEM photographs of the microchannel.
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Fig. 3. Schematic diagram of experimental apparatus.
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Fig. 4. Polystyrene black-dyed microsphere in the microchannd (time
interval: 0.56 sec).
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Fig. 5. Voltage vs. current in the microchannel (contact angle: 105°).

Table2. Current of the microchannd with various contact angles and
external voltages

External Contact angle of PDMS

voltage 19° 46° 69° 105°
0.1kV 0.08 mA 0.09 mA 0.09 mA 0.08 mA
0.2kv 0.19mA 0.19mA 0.18 mA 0.18 mA
0.3kv 0.30 mA 0.29 mA 0.28 mA 0.28 mA
0.4kV 0.41mA 041 mA 0.39 mA 0.40 mA
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Fig. 6. Voltage vs. velocity in the microchannd with various contact angles
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