J. of the Korean Sensors Society
Vol. 16, No. 2 (2007) pp. 115119

o AIZtE mok2 ZH= njo|3 2 xfol|AMe
MI|9sy] sEXY HE
EJEVUT E

Electrokinetic streaming potential detection in a
triangular-shaped microchannel

Seong-Sik Jo and Je-Kyun Park’

Abstract

We report electrokinetic streaming potential detection in a microchannel. Streaming potential, one of the representative
electrokinetic phenomena, becomes noticeable either when the channel size reduces or when the concentration of
electrolyte reduces. We suggest a triangular-shaped microchannel to enhance streaming potential. The triangular-shaped
microchannel shows better performance than the straight one in terms of streaming potential. Couple of possible methods
to enhance streaming potential is also discussed. Moreover, this type of channel and phenomenon can be applied to

biological sensor application and energy transduction.
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Fig. 1. Schematic diagram of streaming potential develop-
ment,
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Fig. 2. Theoretical structures for enhanced pressure drop:
(a) nozzle structure and (b) triangular structure.
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Fig. 4. Experimental Setup for streaming potential detection.

CAIE ER|e] A

EZLH«] AEE 98t 18 45 22 A &g e
T8t f-Al= AR HZ(Pico plus; Harvard
apparatus, USA)E 3] PDMS Ad W2 FUHH ol
o A S BT Ag/agCl A=S B3] SA 4
o0 signal conditioning ¥ F&S 3 £F =
£ AA F4EUT. A 535S floted AD WHE
S (DAQPad-6016; National Instruments, USA)S AH&
slo] HAFHE 53l vlolHE syt

B 9490 11 AL KOl 58}
1:! =

20] Walo) W2 &

1 mM, 100 um, 10 um, 1 um, 100nM9] LS zh=
KCl 5~8-24-& z+2} 0.1 mi/hr, 0.4 mbhr, 0.7 mlr, 1 mlhr
o] f& o2 EH NS u A 2RSS 23
stk A7 el AdolA S48 Aarr 28
S(@el Aard xS A3zt 29 5b)elct. Aol
A B Rl BY %, T TR0l 9443
e A delxe] 351997 25~100% A FE Fe
o W} ol FAAGL Z AN A2 AdR
Cﬂ@ F-el A Fdijgt=y, A4 Fejrt o)y
@%*ég A7) W&ot & A4 et ohEs
AAH R Fsshe adE Wi, dgxeR e 7

o|F zh= dzplde] s o & 54 Age 74
o=y o a7t o] =ZA JeRr] wiiolth

Aol A B S FAAERE s oR ALt
o =ZH AR gHE ¢ ol 4= 11:], A A ke
7+ Aol A g 4 OAE o5 &8 FA
g T FA tiste] AEeRA 2 Lol s
Haleteh oA fA 9 B4, 9 59 22

18 %
lﬂfﬁ

R
¢d o o

J. Sensors Soc., Vol. 16, No. 2, 2007



34 244

3.04 |—=—100nM .
—~eo— 1uM g
> 2511 + 10um
£ —v—100uM
K] 2.0 1mM
e P
L
S 154 ’//i
@ T
£ oo J—
€ . e ey
3 " T
5 0.5 I
» M
0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Flow Rate [mi/hr]
(a)
S
£
5
c
2
O
o
o
£
€
[0
o
]
0.0 T T T T —
0.0 0.2 0.4 0.6 0.8 1.0
Flow Rate [ml/hr]
(b)

J8 5 942 e Ad) A4 Adold B ske 5
A9 H: () A2 E Fe) Aol 2R
3 359, (b) Y He) Adels Ssh=
5549
Fig. 5. Comparison between the triangular-shaped channel
and the straight channel: (a) The streaming potential
in the triangular-shaped channel and (b) The strea-
ming potential in the straight channel.
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