g7 Alshs] =% B, A36d A6E, pp. 619~624,2012 619
<sSk=s=8-> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.6.619 ISSN 1226-4881
253 34 Fte o4 AT BT AT
HZ N4l s
* A7t 7)Aot

Characteristics of Electroosmotic Pump with Cylindrical Porous Glass Frits

Kilsung Kwon" and Daejoong Kim''
* Dept. of Mechanical Engineering, Sogang Univ.

(Received December 28, 2011 ; Revised March 27, 2012 ; Accepted March 28, 2012)

Key Words: Cylindrical Electroosmotic Pump(5 3 Z7|4HF H3Z), Porous Glass Frits(th37d 29,
Nafion Tube(H} 3] FH)

£S5 ¥ RO AFF BB feUve o8 AT BEe 49F AvE sl gAg
A2 sk A7AF B A Wolegsh | mM B4 $ENE ol gsle] Hulh, A,
aga AdgEon BNt AUeP AAR, Ten Hugee 2R o|EeA dZshs 2 2ol
Agkel F7k W Ao Srteldch AUlhde fAS BAWAY 48 AR e HEH F2L
Agaie] AEY Tey FURS olgd WE Axel Bud PEd K% o8d AR Pxo
Ao viwsgeh B8 49 959 gy FUe ol8d u FWY tEy fevuc o s )
O g M, ol AFF thEd feust WUy B3y Rkl J1sers Rl Aol o3t slow
Rt EES 4% G2 olgdtel BUR AT BE RulA T ey ne washd, 9%
AT B AWy A7 o] va) Aol AFFwEe) BYNALS $4Y 5+ goenw s ) B
FHS QAT FF AT BZo U Aol A7REe] o8] WS hase Ule Fng
Fajo] Eaba o WAL, o2 N8l 3 ARE olgel AFAA Aol gt wAHA Lk

Abstract: In this study, we demonstrated the operation of an electroosmotic pump with cylindrical porous glass frits
and evaluated its long-term operation. The performance of this electroosmotic pump was characterized in terms of
maximum flow rate, current, and pressure using deionized water and 1 mM borate buffer. The maximum flow rate,
current, and pressure linearly increase with voltage. The maximum flow rate is normalized by the pumping area and
voltage for comparison of the performance between the electroosmotic pumps with cylindrical and planar frits. The
normalized maximum flow rate of the cylindrical-type pump is higher than that of the planar-type pump because of
their different geometries. The cylindrical-type electroosmotic pump has five times better performance than the planar-
type electroosmotic pump for a given pump package volume. It can operate stably for over 3 hours.

- 7)lsMy t o AZE[s]
a O fFEYe] AlEA7] [m]
4 e frevel 294 m?] ¢ 5AE [F/m]
I AF [A] ¢ AR A9V
L s F89e F7 [m] o 373[Pas]
Q : % [mL/min] r FEE [
Vap = A& A%t [V] y o ESE [
Veor: 715 B2 AA [m’] 0, : AEE [S/m]
p o 9H [Pa]
1. M2

1 Corresponding Author, daejoong@sogang.ac.kr
© 2012 The Korean Society of Mechanical Engineers o2 A% (fuel cell), 2 20 %(lab on a chip) NES-




620

¥ 2 O Fde AAE s S
mho] 3 & Al (microfluidic)  7]&E0] ALEH o=
HAE I QR mlo] T2 {A A 2~Blo A wlo]
AZH X (micropump)= FHE °lFAITIE A%
S Fdsitt. ade2 b AR (piezoelectric)
o] &3t -85 (reciprocating) B X, H7]4E
I (electrohydrodynamic) B2Z, % 7] (electroosmotic)
I 5o e 7leEe] AFE L Qv Ashraf
H EE A gl vtelag JE

e
o

1

5

B (K
2

_‘>: O

rr

my ot i 1% nly 18

Mo 4
N o
N
>,

X

R
u
A
o
i
=]
=)
o
Hu
i
_
~~
3.
o
=
o
o
=N
)
o,
o
N
Y

2HE o 8 7 %] (direct methanol fuel cell)e] 15
AR 2R A A58 A (polymer
electrolyte membrane fuel cell)] &7] ¥+ Fx],7
oFE M (drug delivery) FA® T3 & v}kl
nho] A2 fr A Alzglel] A-&o] AEar 3l
A7 | A7 f5E 7heehA sk
njlo] 3 2 2 I (microchannel) =& THEA &2
ojgte] Azt 53], v EH A wlhol
AzAEe] UEHA 725 7HHA7] of &
Ao FFS T7HE & Advh 2gEE o
2 Frel 2 (porous glass frits),”'" thaAd A}

off mx ™ Hz b ®
N
0
N

=

R
[0 A o

12 ot o

Electrode

(porous polymer membrane),'? T}a-A 4F3} <Fn]
UvH(porous anodic alumina membrane),"? thEA 2
229 o] g3 A7t BuEH Y. B AT
A 71A- 0w AAHe] Qar, ot Al A E
A 9(zeta potential) = <13}e] =F 3
e A fEes ol gd AT
. 539, 71E AUIE AEZEe

SEE RIS

=

[o
¢

of, 1
2,

o g
o2 [

v [e]
o] A &

ja)
b
r o
ol
o
&

-z
«,
2,
>
o,
rlo
kit
ot
5=
Y
tio
N
N
w

o  rr &
-

0 ol 41 myd

)

ol
o
o
ofl o ¥0, T
Joret © v ©

. [e)
obmHE AAE A, A
g4 f29 (ROBU, Micro filter candle)
Atolell X = et sh¢-A 3 ATy A
ohe Mg o] ZA|(3M, DP190)E AM8-3te] AT
ATk B gHE FA olsg sl Aol
1.5 mm ¢ ¥ 912] 2~ FH(Scanivalve Corportation)®]
AREE AL, A7IAHE HEe AV I7EE Slet
o A& 0.3 mm ¢ " d(Nilaco Corporation,

L e oo ™ o

ol
o o ofl O
oN, offh o N N

g

L

(platinum wire) \ / Nafion tube
=P

Pressure transducer AN

(+) Nozzle
>
i /1 2 ]
1 | — =t
1 - )
i (R
1 ' A '
E v— Porous glass frits
: Housing Ny
| oy 1
i
i
1
1
1
I
1

Sourcemeter

Electroosmotic pump

Ball valve

Digital scale

Fig. 1 Schematic of the cylindrical porous glass electroosmotic pump and experimental setup
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