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Abstract: Porous alumina membrane with asymmetrical structure was prepared by anodic oxidation under constant DC current mode in aqueous
solution of sulfuric acid. In order to produce membranc with improved properties, the aluminium plate was pre-treated with thermal oxidation,
chemical polishing and electrochemical polishing before anodic oxidation. The thickness and porc diameter of the membrane were controlled by
current density and charge density, respectively. The upper layer of 20 nm under of porc diameter was produced under very low current density
while the lower layer of 36 nm pore diameter was produced under higher current density. The thickness of the membrane was about 80~9 um
and that of the upper layer was 6 ym. We found that thc mechanism of gas permeation through the membrane depended on Knudsen diffusion.
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Figure 1. Schematic diagram of experimental procedure.
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Figure 2. Experimental apparatus for preparation of anodic
alumina membrane.
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Figure 3. Experimental apparatus for gas permeation.
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Figure 4. SEM photographs of surface of anodic alumina
membrane: (a) Membrane by 05 mA/cm” of low current density,
(b) Membrane by 1.0 mA/em’ of low current density; (c)
Membrane by 1.5 mA/cm” of low current density
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Figure 5. SEM photographs of backside of membrane by 1.0
mA/cm” of low current density: (a) Before dissolution of barrier
layer; (b) After dissolution of barrier layer.
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Figure 6. SEM photographs of cross-section of anodic alumina
membrane [05 mA/cm’}: (a) Total thickness; (b) Thickness of
surface layer.
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Table 2. Pore Diameter and Thickness of Porous Alumina
Membrane Prepared by Anodic Oxidation
Current Density [mA/cm’] 05 10 15
Pore Diameter of Upper Layer 3 9 20
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Upper Layer 6.1 6.1 6.5
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Figure 9. Permeability of the porous alumina membrane.

EE 87ske ZIARUY Gibgrle 84 7bsd Aoz Algdr

4.2 E

Ede 2442 g e AL 48 £ YUtk

D ﬂ*\}%ﬂﬁﬂ 439 FFAEErSdN FFLEE 10 mA/em’
olgtZ Al fA3td ATl nanometer 27 THEA YF
ulv} Zhe] A x7d 7bEetAch

z>%%&ﬂ%gnoV‘w

AAFLEANN DHFAER

°olF Z1gTxe tFA

S
2

N
i

S
1o
>
)
b

Uit o) AZ 9 AT 54 217
30
® 20nm
: O Y9nm
25 b v 3mm
—— - Theoretical
: Knudsen Flow
20 - o - Do
z
2 15+
e
>
K} H :
T
»  1.069 : : : :
10 .“"Q'—Q"‘ e
SF
0.0 i i j i i
0 40 80 120 160 200 240

Pressure difference [kPa]

Figure 10. Comparison of theoretical and experimental selectivity
values for porous alumina membrane.

ilal]

rok

o2

1. @=etdhy] “g2aE]” (199).

2. S. T. Hwang, K. Kammermeyer,
(1984).

3. N. Ttoh, K. Kato, T. Tsuji and M. Hongo, /. Membrane
Sci., 117, 189(199).

4 C. W. Lee, Y. Lee, H. S. Kang, Y. H. Chang, Y. H. Hong,
and Y. M. Hahm, J. of Korean Ind. & Eng. Chemistry 9,
1030(1998).

5Y. H Jang, C. W. Lee, Y.
KONGHAK, 36, 633(1998).

6. Y. Kobayashi, K. Iwasaki, T. Kyodani, A. Tomita, J.
Materials Sci., 31, 6185(1996).

7. K. Itaya, S. Sugawara, K. Arai and S. Saito, /. Chem Eng.
Jpn., 17, 514(1984).

8 S. K Dalvie and R. E. Baltus, J. Membrane Sci., 71, 247
(1992).

9. A. W. Smith, J. Electrochem Sci., 120, 1068(1973).

10. F. Keller, M. S. Hunter and D. L. Robinson, J. Electrochem
Soc., 100, 411(1933)

11. J. P. O’Sullivan and G. C. Wood, Proc. Royal Soc. London,
A317, 511(1970)
12. T. Allen, “Particle Size Measurement”, 4th Ed., 629(1990).

“Membranes in Separation”

M. Hahm, HWAHAK

J. Korean Ind. Eng. Chem, Vol. 10, No. 2, 1999



