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Effects of Aluminum purity and surface condition
for fabricate Nano-sized Porous using Anodic Oxidation

Byoung Wook Lee, Jae Hong Lee, Suk Won Jang, Chang Kyo Kim
Division of Information Technology Engineering, Soonchunhyang University

Abstract - An alumina membrane with nano-sized
pores was fabricated by anodic oxidation. The shape
and structure of the pore on alumina membrane were
changed according to the roughness of aluminum
surface. The shape and structure of the nano-sized
pore were investigated according to purity of
aluminum substrate for the anodization process. The
aluminum substrates with 99.5% and 99.999% purities
were used. The aluminum substrate(99.5%) was
anodized after the processes of pressing, mechanical
polishing, chemical polishing, and electrochemical
polishing. The nano-sized pores with the pore size of
50 - 100nm, the cell size of 20-50nm and the
thickness of 10mm~45um were obtained. Even though
the electrochemical polishing was used for the
aluminum substrate (99.9992¢), the same
characteristics as the  aluminum substrate (99.594)
was obtained. The alumina membrane prepared
by anodization for 5 min using fixed voltage
method shows the pore with irregular shape.
The pore shape was changed to regular shape
after pore widening process.
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Figure 1. Schematic diagram of Anodic
Oxidation (a) for 99.5% Al plate
(b) for 99.999% Al plate

(b)= 99.999% Al plate(3xdcm’, 05mm)E ©)-&3h
g2 AglE e AR FHY A ¢ IE
st7] W] Axle B F URES AFHT F3
2shg AT

Figure 2= %3438 37 4% 48 FA ook

vl 1l 7

A plate Pt plae

Figure 2. Experimental apparatus for
Anodic Oxidation
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Figure 3. Changes of 99.5% Al surface shape after
(a) pressing (b) mechanical polishing
(c) thermal Oxidation
(d) chemical polishing
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Figure 4. 99.5% Al with nano porous
before pore widening (a) surface (b) section
after pore widening (c) surface (d) section
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Figure 5. 99.999% Al with nano porous.
after pore widening (a) surface (b) section
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Figure 6. 99.999% Al with porous after anodic
oxidation using fixed current method
(a) surface (b) cross-section
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