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Abstract  To investigate effects of heat treatments including grain size control in substrate aluminum on nanopore
arrays in anodic alumina template, aluminum was heat treated at 500°C for 1h. The heat treated aluminum was ano-

dized by two successive anodization processes in oxalic solution and the nanopore arrays in anodic alumina layer were
studied using TEM and FE-SEM. The highly ordered porous alumina templates with 110 nm interpore distance and
40 nm pore diameter have been observed and the pore array of the anodic alumina has a uniform and closely-packed
honeycomb structure. In the case of alumina template obtained from heat treated aluminum substrate, the well-or-
dered nanopore region in anodic alumina increased and became more homogeneous compared with that from non-

heattreated one.
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Fig. 1. Schematic representation of porous alumina with the
hexagonal columnar cell structure.
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Fig. 2. Top-view SEM micrographs of porous anodic alumina with a different grain size on Al sub-
strate : The Al substrate was not heat-treated(a, b) and was heat- treated at 500°C for 1 hour(c, d).
Anodic alumina with an interpore distance of 110 nm formed in 0.3M H,C,0. at 40V, and the diame-
ter of the pores is 40 nm.



858 TaNEH3 A 128 Allx (2002)

Fig. 3. (a) SEM image of a porous alumina, and (b) TEM image
of dislocation cell structures in heat-treated Al substrate.
Arrow directions indicate domain boundary(a) and cell struc-
ture boundary(b), respectively
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Fig. 4. SEM micrographs of (a) low magnification and (b) high
magnification for a chemical etched porous anodic alumina
film. Anodic alumina film dissolved in 6wt% H;PO,, 1.8wt% H.,
CrO4 and 2wt% CrO; mixed solution.
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Fig. 5. TEM and SEM images of the longitudinal section of an-
odic alumina formed in 0.3M H,C,O. solution : (a) cross-section-
al microstructure of alumina on Al substrate, (b) cross-sectional
morphology of nanopores in alumina, (c) alumina cell base on
aluminum substrate.
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