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Abstract

Hydration treatments were performed on the pure aluminum substrate at 100C followed by anodizing

and heat treatments on the layers. The transformation behaviors of the oxide layers according to the hydration treat-
ment were studied using TEM, XRD, RBS etc. Above 90C the hydrous oxide film could be formed, which were
turned out to be hydrous oxides(AIOOH nH:0). The anodization on the hydrous oxide film was more effective for the

transition of amorphous anodic oxides to the crystalline 7- ALO; comparing with the case for anodizing on the

aluminum substrate without hydration treatment. And additional heat treatments were also helpful for the accelera-

tion of the transformation of the hydrous oxide to y- Al,Os. During the heat treatment the interface between r- ALO;

and the hydrous oxide layers migrated to the outer side of hydrous layer.
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Table 1. Properties of amorphous and y Aluminas.®

Amorphous Y
Specific density(g/cm™?) 32 38
Dielectric constant 8.4 8.9
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Fig. 1. Schematic diagram of experimental process.
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Fig. 2. XRD patterns of hydrous oxide layer according to the
hydration temperatures.
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Fig. 3. SEM images of foil surface. (a) Etched tunnels of non-
hydrated aluminum foil. (b) Etched tunnels of hydrated
aluminum foil.
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Fig. 4. Cross sectional TEM images of anodic oxide layers. (a) Anodized oxide films at 300V without
hydration treatments. (b) Anodized oxide films at 300V without hydration treatments, followed by
heat-treated at 500°C. (c) Hydrated and anodized oxide films at 300V. (d) Hydrated and anodized
oxide films at 300V, followed by heat-treated at 500°C.
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Fig. 5. XRD patterns of dielectric layers. (a) Hydrated 100C
and anodized oxide layers at 300V. (b) Hydrated 100C and ano-
dized oxide layers at 300V, followed by heat-treated at 500°C.
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Fig. 6. XRD patterns of dielectric layers. (a) Hydrate& and ano-
dized oxide layers at 300V. (b) Hydrated and anodized oxide
layers at 300V, followed by heat-treated at 500C.
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