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Research on preparation of porous anodic aluminum oxide film and its structure
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Abstract ; Porous anodic alumina (AAO) film was prepared by using two anodic oxidation method and alumi-

num as template. The microstructure of AAO film was observed by atomic force microscopy. The effects of

annealing treatment, electrochemical polishing treatment, anodizing voltage and anodizing time on the structure

of AAO film were analyzed. The results showed that the AAO film was amorphous phase, but after high tem-

perature annealing of the AAO film would be part of the crystal phase. The electrochemical polishing of the

AAO film pore structure could improve the evenness of pore distribution. When the oxidation voltage was in

the range of 40 ~55 V, pore size of AAO film increased with increasing of anodizing voltage, orderly arrange-

ment of film pore structure had also been enhanced, and the pore size of the membrane pores was between

40 nm and 100 nm. Anodic oxidation time had no significant effect of pore size on the film. When the electro-

lyte temperature was 0 ~ 20 °C, pore size of AAO film decreased with increasing of the electrolyte tempera-

ture, order degree of AAO film also increased.
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Table 1  Selection of process parameters for

anodic oxidation of aluminum
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Fig.1 The main process flow of preparation of AAO film
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Fig.2 The XRD patterns of AAO film powder
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Fig. 4 AFM pictures of AAO film with different anodic oxidation voltage
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at different bath solution
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