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Effect of Texture of Al Single Crystal on the Nanopore Structure of AAO
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Abstract

It is known that the difference of texture of the polycrystalline Al sheet is not a critical parameter for the formation of
aligned nanopore arrays in anodic aluminum oxide (AAQ). This will be related to the polycrystalline grain in the Al sheet.
The texture of each grain in the polycrystalline Al sheet is different. The mixed textures of grains have the mixing effects on
the nanopore structure of the AAO. Thus, the effect of Al texture on the nanopore structure of the AAO was investigated
using three types of Al single crystals with (111), (200) and (220) textures in this paper. These three types of AAO layers
were fabricated by the two-step anodizing method at 40 V and temperature of 0-5°C in oxalic acid solution. In the nanopores
formed on the AAO, the average area of one nanopore and the average roundness of one nanopore were measured were
measured based on the SEM images. In the hexagon obtained by connecting nanopores on the AAO, the average standard
deviation of one angle deviated from 120° was measured. In the AAO nanopores with texture of (111), (200) and (220)
single crystal samples, the average area of one nanopore of (200) single crystal sample was the widest, followed by (111),
(220) single crystals. The average circularity of one nanopore of (200) single crystal sample was the best, followed by (111),
(220) single crystals. The average standard deviation of an angle from 120° of (220) single crystal sample was the largest,
followed by (111) and (200) single crystals.
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Table 1 Average area of a pore, average circularity of a
pore and average standard deviation of angle
for an angle of hexagon shape on AAO
nanopore template: (a) (111), (b) (200) and (c)
(220) Al single crystal

Single crystal plane (111) (200) (220)
Average area of a pore(nm?) 1240 1399 1140
Average circularity of a pore 0.858 0.888 0.820
Average standard deviation of 7.51 6.62 7.96
angle(°, degree)
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Fig. 6 Average area of a pore, average circularity of a
pore and standard deviation of angle for an
angle(120°) of hexagon on AAO nanopore
template: (a) (111), (b) (200) and (c) (220) Al
single crystal
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