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Abstract : AAO template having nano scale pores of high aspect ratio has been prepared through anodizing of alu-
minum foil in sulfuric acid electrolyte. The effect of anodizing parameters on the pore size and distribution was
also examined to obtain the proper AAO as a template material of nanowire. The surface of AAO template prepared
was observed by SEM to examine the mean size and distribution of pores generated by the anodizing and Fe nanow-
ires obtained by AC electroforming using AAO template were also observed with TEM to determine the length and
shape of them. From the results of work, it was found that the mean size or distribution of pores was influenced
significantly by the anodizing parameters such as voltage and temperature of electrolyte. Mean length and aspect

ratio of Fe nanowires prepared in the work were found to be 10 um and 300 to 1,000, respectively.
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Table 1. Impurities analysis for Al foil
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Fig. 1. Schematic diagram of AAO(anodic aluminum oxide)
structure?.
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Fig. 2. Variation of anodizing current density according to
anodizing time. Anodizng was conducted in 1.2 M H,SOy sulfuric
acid at 20°C and 15 V.
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Fig. 3. Relation between anodizing voltage and pore density.
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shows different pore densities according to the anodizing voltage. Anodizing was

Fig. 4. SEM images of AAO surface which

V,(b)15V,(c) 18 Vand (d) 20 V.

1.2 M H,SO; sulfuric acid at 20°C and at (a) 12

..
of AAO template widened for (a) 10

and (c) 30 min. The other anodizing conditions are

Fig. 6. Surface SEM images

min,

Fig. 5. SEM images of AAO template anodized at (a) 22°C, (b) 26°C

(b) 15 min,

the same as those in Fig. 2. The average pore diameters of each

AAO were (a) 17 nm, (b) 26 nm, and (c) 40 nm.

and (c) 30°C . The other anodizing conditions are the same as those

in Fig. 2.
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Fig. 7. Typical XRD peaks of Fe nanowire array prepared by ac
electroforming using AAO as a nanowire template.
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Fig. 8. TEM images of nanowire electroformed in the same AAO template as that (a) in Fig. 6a, and (b) in Fig. 6b. The average diameters of

each nanowire were 18 and 28 nm, respectively.
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