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ABSTRACT

Anodic oxide films on aluminum play an important role as a dielectrics in aluminum electrolytic capacitor. In order to obtain the
high capacitance, ZrO, films were coated on aluminum foils by sol-gel method and then, the properties of anodized films were studied.
The coating and drying of the films were repeated 4 — 10 times and annealed at 300~ 600°C and the triple layer of ZrO,/Al-ZrO,/AL,0,
was formed onto aluminum substrates after anodizing of ZrO,/Al film. The thickness of Al,O; layer was decreased with increasing
the annealing temperature due to the densification of ZrO, film. The ZrO, films were crystallized even at 300°C and showed nano-
crystalline structure. The, capacitance of aluminum foil annealed at low temperature was higher than that at high temperature. The
increase of capacitance was due to the high capacitance of ZrO, fiim annealed at low temperature. The capacitance of ZrO; coated
aluminum increased about 3 times compared to that without a ZrO, layer after anodizing to 400 V. From these results, the aluminum
foils with composite oxide layers are found to be applicable to the aluminum electrolytic capacitor.
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Fig. 1. Process for preparation of ZrO, sol and films.
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Fig. 2. XRD patterns of ZrO, films (a) before and (b) after
anodizing as a function of annealing temperature.
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Fig. 3. TEM images and EDS spectrum of ZrO, films anodized
10 200 V after annealing at (a,b) 300°C and (c,d) 600°C.
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Fig. 4. SEM cross-section images of (a) ZrO,/Al film and (b}
Al foil anodized to 400 V.
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