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Fabrication of Alumina Membrane Using Anodic Oxidation Process

W. S. Im, K. C. Cho, Y. S. Cho, G. S. Choi and D. J. Kim'
Department of Materials Engineering, Chungnam National University, Daejon, 305-764 Korea

ure
= Ty

(2003Q 79 259

2003 949 3¢ HZFAHE

LS

=]

Abstract Anodic aluminum oxide (AAO) membrane was made of aluminum sheet (99.6 %, 0.2 mm thickness).
The regular array of hexagonal nano pores or channels were prepared by two step anodization process. A detail
description of the AAO fabrication is presented. After the 1st anodization in oxalic acid (0.3 M) at 45V, The
formed AAO was removed by etching in a solution of 6 wt% H3PO, + 1.8 wt% H,CrO,4. The regular
arrangement of the pores was obtained by the 2nd anodization, which was carried out in the same condition
as the 1st anodization. Subsequently, the alumina barrier layer at the bottom of the channel layer was removed
in phosphoric acid (1 M) after removing of aluminum. Pore diameter, density, and thickness could be controlled
by the anodization process parameters such as applied voltage, anodizing time, pore widening time, etc. The
pore diameter is proportional to the applied voltage and pore widening time. The pore density and thickness
can be controlled by anodization temperature and voltage.
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Fig. 1. Schematic diagram of the process for AAO membrane
: (a) porous Al,O; layer formation by the 1st anodization, (b)
removal of porous AlL;O; layer, (c) ordered porous Al,O3
formation by the 2nd anodization, (d) protection layer coating
of paraffin wax, (e) removal of Al layer, (f) removal of barrier
layer, and (g) removal of protection layer.
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Fig. 2. The effects of anodization voltage on the pore size and
alumina thickness. The solution is 0.3 M oxalic acid at 10°C.
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Fig. 3. SEM images of (a) the surface of alumina after the 1st anodization, (b) the surface of aluminum after alumina removal,
(©), (d) the surface of 2nd anodized alumina after 1st anodized alumina in 6 wt% phosphoric acid + 1.8 wi% chromic acid at 60

and 90°C, respectively.
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Fig. 4. Pore diameter vs, pore widening time curve.
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Fig. 5. SEM image of a highly ordered AAO membrane formed by two-steps anodizations in 0.3 M oxalic acid at 45 V at 10°C

for 1hr. (a) top view, (b) bottom view, (c), (d) side view.
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