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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-dimethy! 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 pm and the channel width was 100, 200 and 300 /m, 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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wtASE EEla 180 F<Q UV (350 mm)oll =EAHTH
UV 2 Fofl= 65ColA 17 52k, 95ColA 128 & 7+
At viA o g dAh AE, AXAAA date FH
HEE slloly Hel d& & U

Aste sjRo] A=A PDMSE ARgeto] S A He
dl, 71 Aol dojsielA PDMS7} 2 HolAA & + s
flo]# & trimethylchlorosilane (TMCS)ef] 1087 = Z A7)
t}. PDMSE djojHo] 22 F JAFUXI|IE AME3t 0 ~
100 mHge] ¢olA 1A A= FA3PH PDMS o &
AsHe 7127F ¢hAs] AARG. 1 Foll 70T oA 243 A
5 7443t 1¥sA7] T slo]#elix] wlolud PDMS ™
o} Y gk wlo]aR g U PDMS= wkA= §lo] soft
lithography & AH8-3te] A&stgia, vl UA nfo]Z2AE
£ THE7] YEiA 2He PDMSE JFEetzntE o] &-3fo
EAAYE sk AT Fepznt FA 9 /g Figure 2
oA YeRith WA PDMS & 7| 3o) 3t7] 93 o=
ol =ZA7] 3, allyl alccholz TPt FHF 3,
Face Contact Angle (Kyowa Interface, CA-A)yS A}2-51¢]
PDMS 99 HEFEZHE SAsEd HEFELLS 2009 80°F
Yepgiglth. dsh= djglY PDMSY EWAd U9
PDMSE HgA|7| 1 vlo]Z 25|99 P& EH 2| adapter
E Lo} ulo]zEAYS FAlsHITH

A7VEE EFolA pH Hgel Wi FFE glolr] HAsiA
pH7} 7.00] 12, 25.9C oM HEE7} 4.87 mS/enQ) S5 8
(Weilheim, WTW pH 7.0, Technical buffer 50 mg)& A&
sk Rt o g mlo|gZAd HelA FAY &8 &
&7] S8 FFELnt FFUAE AR B AFelA
T vlolaEAY 4F ol AZd AFAe FA AolE o]
&3] 458 SAsch Figure 32 2 AFoA AHE§
ga1e] MeEEolth $FEAE A FUA7IL, 97t
< FHs] el Ad Y 71EE A3 AASNE Tl
2 RgE SA¢ch ok AE ol 7127 EAE Aol

plasma

Power
controlier

Gasinlet |
); ) - sample

_()

Vacuum
pump

Figure 2. Schematic diagram of the vacuum plasma
treatment instrument.

Clean Tech., Vol. 13, No. 3, September 2007 197

Receiver

Syringe pump

Figure 3. Schematic diagram of the flow rate
measuring system.

AL Ao @AY €A Hage Aol 97 1
Folt}.

3. Zut A HE

)

£ A7olA= PDMSS] B A& Ad A /1Y H3 x
Hed YHOFE o]Fojzl njgYA mlo]azALEe ol
WHlE dekshl MsAANA A5 235 etk
PDMS Y& AFZet=ntE AHE3Sle] o2 =2A7]
11, allyl alcoholZ mE &ttt mlo]lmgald Vo] fAE A
7195 93 Ego) AYHT Wb A1HL WS &
&g WIAATY) A9 e RALE AolFch

Figure 4 ~ 62 Wwe) F&2zko] 20°0 o, 2 o]

E f49 WslE BHeFEo) Figure 4 g Zojr} 10 mn
0 W opactel e 44skE dehhsich Talzely

0.16 | | —=— width 100 um X
—e— width 200 ym
0.12 | | —*— Width 300 ym

Flow rate (ul/s)
o
3

2

000 005 010 015 020
External voltage (kV)

o
Q
o
T
.

Figure 4. Flow rate change of the microchannel with
various channel widths
(contact angle = 20°, channel length =10 mm).
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