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Fig. 1. SEM images of the through-hole AAO tem-
plate: (a) SEM image of its surface; (b) SEM image

of its cross-section.
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Fig. 2. SEM images of BST nanotubes: (a) high power
SEM image of the surface; (b) low power SEM image

of the surface; (¢) SEM image of the cross-section.
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Fig. 3. EDS image of AAO/BST nanotubes.
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Fig. 4. XRD pattern of AAO/BST nanotubes.
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Fig. 5. (color online) FTIR spectra of AAO/BST nan-

otubes.
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Abstract

Bag.6Sr0.4TiO3s (BST) nanotubes are fabricated successfully by sol-sel method with the through-hole anodic alu-
minum oxide (AAO) template for the first time so far as we know. This fabrication method is easy to realize at low cost
because the through-hole AAO template and the BST sol can be acquired easily at low cost, so this is very valuable in
the fabrication of other similar nanostructures. First, the steady BST sol is prepared and the well aligned through-hole
anodic aluminum oxide template is fabricated by a two-step anodization method; second, the BST sol is introduced into
the ordered nanohole arrays of the through-hole AAO template by dipping and spinning; and finally, the samples are
fired in air at 650 °C for 1 h to get BST nanotubes. X ray diffraction (XRD) patterns reveal that the BST nanotubes
are of cubic perovskite structures, and grow mainly along [110] crystal orientation. Scanning electron microscope (SEM)
results show that the thickness and pore size of the through-hole AAO template are about 16 pm and 75 nm, respec-
tively. The length, external and inner diameters of the BST nanotubes are about 16 pm, 75 nm and 50 nm, respectively.
Measurements of BST nanotubes give results highly matched with that of the through-hole AAO template. Fourier
transform infrared spectroscopy (FTIR) results shows that in the 13501650 cm ™' waveband, the composite structure
of AAO/BST nanotubes has two obvious absorption peaks which are respectively at 1470 and 1550 cm ™', while the BST
film does not have; the absorption property of the composite structure is about two times of the pure through-hole AAO

membrane. Finally, the possible reasons of this phenomenon about infrared absorption are discussed.

Keywords: sol-gel, through-hole anodic aluminum oxide, BST nanotube, infrared absorption

PACS: 81.20.Fw, 81.05.Rm, 81.07.De, 78.67.Ch DOI: 10.7498/aps.64.118101
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