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Anodic Oxidation of Aluminum Alloy with Citric Acid-Sulfuric Acid and
Its Properties
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Abstract: Anodic oxidation of 2024 aluminum alloy with citric acid-sulfuric acid was carried out, the
effects of voltage on the microstructure, components, thickness, microhardness and corrosion
resistance of the anodic oxide films were studied, and the action mechanism of citric acid in anodic
oxidation was also analyzed. The results showed that the addition of citric acid weakened the corrosion
and dissolution of anodic oxidation film in the electrolyte, which improved the film-formation
efficiency and was conducive to the uniform dissolution of anodic oxidation film, thus improved its
compactness and properties. With the increase of voltage from 8 V to 22 V, the pore size of citric acid
anodic oxidation film increased and the structure of pores changed. Moreover, the compactness,
thickness and microhardness increased first and then decreased, and the corrosion resistance improved
gradually and then weakened. However, voltage had little effect on the components of citric acid anodic

oxidation film. The citric acid anodic oxidation film obtained at 18 V had the maximum thickness about
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15.0 um and the lowest porosity of 9.4 % and its ability to bear external load was strong and could

effectively prevent further development of corrosion. Therefore, it exhibited higher microhardness

(192.4 HV) and good corrosion resistance, the low frequency impedance reached 20.6 kQ-cm’and the

corrosion weight loss was only 0.85 mg/cm’. The compactness and properties of the citric acid anodic

oxidation film were obviously better than that of the sulfuric acid anodic oxidation film obtained at the

same voltage.

Keywords: anodic oxidation with citric acid-sulfuric acid; anodic oxidation film; voltage; microhard-

ness; corrosion resistance
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Fig.1 Microstructure of five citric acid anodic oxide films

obtained at different voltages
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Fig.2 Microstructure of sulfuric acid anodic oxide film
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Fig.3 Porosity of five citric acid anodic oxide films

obtained at different voltages
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Fig.4 Components of five citric acid anodic oxide

films obtained at different voltages
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Fig.7 Microhardness of five citric acid anodic oxide films

obtained at different voltages
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Fig.8 Frequency-impedance spectroscopy of five
citric acid anodic oxide films obtained at

different voltages
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Fig.9 Corrosion rate of five citric acid anodic oxide films

obtained at different voltages
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