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Preparation of Nano Wire by Anodic Oxidation
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I. Characteristics of Alumina Nano-Template by Anodic Oxidation

School of Metallurgical and Materials Engineering, Kookmin University, Seoul, 136- 702

Anodic alumina layer can be used as templates for preparation of nano- structured materials, because po-

rous oxide layer on aluminum shows a uniform pore size and a high pore density. In order to find out possibility for
template material to prepare nano wire, the effects of the anodic applied potential, anodic time and the temperature of
electrolyte on pore diameter of anodic alumina layer were studied using SEM and AFM. The pore diameter of anodic
alumina layer increased with applied anodic potential and electrolytic temperature. Especially, the pore diameter of an-

odic oxide layers formed in chromic acid can be well replicated by widening process in HsPO, solution.
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Fig. 1. Schematic diagram of the porous-type oxide film. (a)
Cylindrical cell model of the porous-type oxide layer on
aluminum. (b) Cross sectional structure of the porous anodic
oxide layer on aluminum.
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Fig. 2. Voltage and current curves depending on anodizing time
in 1.5M sulfuric acid at 30°C.
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Fig. 3. SEM images of anodic film formed in 1.5M sulfuric acid at 20-307C under constant voltage of
10V (a)(b)(c), 15V (d)(e)(f) and 20V (g)(h)(i) for 25 min.
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Fig. 4. SEM images of anodic film formed in 0.5M oxalic acid at 20-30°C under constant voltage of
20V (a)(b)(c), 25V (d)(e)(f) and 30V (g)(h)(i) for 25 min.
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Fig. 5. SEM images of anodic film formed in 0.5M Chromic acid at 20-30°C under constant voltage
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Fig. 6. The effects of applied potential and electrolytic tempera-
ture on variation of surface pore diameter at anodic oxide layer
formed in (a) 1.5M sulfuric acid, (b) 0.5M oxalic acid and (c) 0
5M chromic acid.
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Fig. 7. The effects of applied potential and electrolytic tempera-
ture on variation of pore density at anodic oxide layer formed in
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Fig. 8. The relationships between the anodic film thickness and
anodization time in various electrolytes at 20°C
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Fig. 9. AFM images and RMS roughnesses of the anodic oxide films formed (a) in 1.5M H,SO, solu-
tion at 20°C for 10V, (b) in 1.5M H,SO, solution at 30°C for 18V, (c) in 0.5M CrQ; solution at 20C for

15V and (d) in 0.5M CrO; solution at 30°C for 30V.
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