a7 Alst =55 BHE, 358 A4Z, pp. 379~383, 2011 379
<sSt==32> DOI:10.3795/KSME-B.2011.35.4.379 ISSN 1226-4881
= Z=2 0 1/ [e) O 3 O
% 552 oh3A fue ol 43 AVIAE Y=o vlm A7
AZNT et ZAUE
* /\-1

Comparison of Electro-Osmotic Pumps with Two Different Types of Porous
Glass Frits

. * * . . kS
Kilsung Kwon , Chul-Woo Park and Daejoong Kim '
* Dept. of Mechanical Engineering, Sogang Univ.

(Received September 8, 2010 ; Revised October 28, 2010 ; Accepted January 19, 2011)

Key Words: Electro-Osmotic Pump(# 7145 B3Z), Porous Glass Frits(FF3% -2]%}), Thermodynamics
Efficiency(€ 984 & &)

E5: & AFME F TR g FEs olgste] AT JEs ARsialth A7) Hxe) A
ol 2ot | mM UEF HEZFY drkestE 5ols olgste] A, HoidE el sk
Foz s HAdFE HUHF= ROBU AR thed #2252 g=5°l 7]%18te] DURAN A}€]
g e 2ok 2 gk Bk aEld HoiskEe nisssielth. 999sA G282 ROBU AR UHEA
Fr2l2he] DURAN AFe] D}Mé frEleech 2 8 A Ee G 7Hon, Aoied HuidF 9A ROBU AR
the A frefehel = e 7Tk v Ak d Hodhe DURANAM oA Galaeld o e e
Mk 2 ATl A= ROBU AR thsd °FA”¢% e FYow 2 FEFS 7T 5 3lal, DURAN ALE
e fEe Be FHow £ QEe 1A - e st

Abstract: Electro-osmotic pumps were fabricated by using two types of porous glass frits. The performance of these pumps was
characterized in terms of maximum flow rate, current, and pressure using deionized water and 1 mM sodium tertraborate
decahydrate buffer. Maximum flow rate and current when ROBU porous glass fiits were used were higher than those when
DURAN porous glass frits were used because of the high porosity of the ROBU glass frits. However, the maximum pressure when
ROBU glass frits were used was similar to that when DURAN glass frits were used. The therrmodynamic efficiency of a pump with
ROBU porous glass frits is approximately twice that of a pump with DURAN porous glass frits. Further, the maximum flow rate at
maximum current in the case of ROBU porous glass frits is high. However, it is lower than the maximum pressure at maximum
current in the case of DURAN porous glass frits. Further, in this study, we also verified the effectiveness of ROBU glass frits when
high flow rate is required and of DURAN glass frits when a high pressure is required.
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Table 1 Characteristics of DURAN and ROBU porous
glass frits

Specification DURAN ROBU
Diameter [mm)] 40 40
Thickness [mm] 4.1 4.2

weight [g] 8.1 7.3
Porosity 0.24 0.34
Pore size [um] "> 1.0~1.6 0.9~1.4

.
AEd A A9 AA BgE A
a5

o]

[e)
-
FeQO3 CaO, MgO a8 ar c7} 1 %M RO =
3L, DURAN AFO] o8] frefutell= X

gelgt & gl

ﬁ%kuihiﬁﬁﬂiim BN e

4o % 2 o o
M Horfr 2

N
to
>

FAR R g K-

N
gy
s i
it
[ K
Lo
U
BN
rl
3!
ae
_\"L_I‘
!

oX,
oo
o

U o o 2
ol
x2
M
e
g
(]

T

ox
o
off
rlo
ol (i
k)
2
)
=
i, o
’“E
Q
L

)

o

- Atoleddl= e AEZ 2 Ay (EPDM) 7H*7‘
tdsto] A <] T}\'E— ‘%}7{]3]';3\3’— A 7
o] BEEE o] &3tk HE YRR {4 o5&
A 9ol 1.5 mm Q1 Z=EIQIE]Z2 ¥KScanivalve
Corporation) S A3} 3L, H7|AHE HAZe] 7%
oI7FE $J8te] S5 99.99 %4 W3 A(AF 0.03 mm,
Zo] 200 mm)= AHESFITE WEAde aabAQl 7]
Z I7FE flete] WA mefo® Sigith

o
JI>‘

N
==

Fig. 2 © A2 AFS FAHs] 913 A &
Aol e BoFal vk AT Hze A
oF A7 2 AFe] AL A2 W E(sourcemeter:

Keithley, 2410)E ©] &3}t F5F SAH2 A4 =
A2 olgE =R

=
A, g Sge

42 ¢= A4 (Omega, PX303-
015G5V)E o]&3ataitt. e Al A A=
DAQ X.=¢9} Labview 9.0 = ©]-&3}%t}.

34 ﬂ”“’ AAS Fdst7] A 259 Al

A7 E ol &3



% ER G FeRE o

Pt electrode

Filling hole

Nozzle

‘A Reservoir

Fig. 1 Schematic of electro-osmotic pump
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Fig. 2 Schematic of experimental setup
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Fig. 3 (a) Maximum flow rate, (b) maximum current, and
(c) maximum pressure versus applied voltage
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applied voltage.
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