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Anodic porous alumina film formed by anodizing of
aluminum can be applied to a filtration membraneraf
detachment from the substrate and through-hole.
Previously, we evaluated the fabricateg-alumina
membrane by pore size distribution and chemical
resistance [1]. In this study, we investigated ¢hanges
in pore structure induced by sintering and cryistall
structure of heat-treated porous alumina at differe
temperature. The crystallites size and hardnesshef
porous alumina membrane were also evaluated by
scanning electron microscopy, X-ray diffraction and
micro Vickers test.

Electropolished high-purity Al substrate was anediz
in 0.3 mol dn? oxalic acid at 40 V for 1 h as the first
anodizing. Porous alumina film formed by the first
anodizing was dissolved in mixture solution of
phosphoric acid and chromic acid, and subsequettity,
second anodizing was conducted for 3 h under theesa
condition as the first anodizing. The film was déied by
anodic polarization in ethanol including perchlo&cid
[2].

After through-hole treatment in phosphoric acid to
dissolve the barrier layer chemically, alumina mesmk
was heated for 4 h at different temperature under
restricted condition with load using ceramic platéigure
1 shows the XRD patterns of heat-treated anodioysor
alumina for 4 h above 800 °C. The alumina membrane
transferred to single. phase completely by heat treatment
at 1250 °C for 4 h. Figure 2 shows SEM images af re
surface of anodic porous alumina membrane. The pore
bottom was partly covered by residual barrier lageen
after detachment from Al substrate as shown in Eg.
The change in pore morphology of alumina membrane
occurred specifically at temperature higher tha@0L2C.

In particular, the pore morphology changed notably
during transition too-alumina as observed in Fig. 2d.
Therefore, the pore diameter of rear surface eathrg

43 nm finally, because the residual barrier layeasw
adsorbed into porous layer by sintering with insneg@
temperature. Figure 3 shows the results of Vickers
hardness test of alumina membranes. Although Vécker

hardness of heat-treated alumina membrane increased 400

with increasing temperature, the value of alumina
membrane with singlea. phase decreased 20 % as
compared with heat-treated membrane at 1200 °C. The
decrease in hardness after transition to singfghase is
assumed to be the growth of crystal grains by asirg
temperature.
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Fig. 1 XRD patterns of heateated anodic porous alumina for

at (a) 800 °C, (b) 900 °C, (c) 1000 °C, (d) 1100 (€ 1200 €,

(f) 1250 °C.

Fig. 2 SEM images of rear surfaces of anodic peralumine
membranes (a) before and after heat treatment foat (b) 110
°C, (c) 1200 °C, (d) 1250C. Insets indicate high magnificati
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Fig. 3 Change in Vickers hardness of alumina membrane
heating temperature. Micigickers test was conducted at 10(
load with a dwell time of 15



