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Anodic oxidation of aluminum alloy in citric acid and sulfuric acid
electrolyte and synergistic sealing with nickel salt and cerium salt

Ling Fuping'*
(1. Academic Affairs Office, Jiangsu Shipping College , Nantong 226010, China; 2. School of
Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: 2024 aluminum alloy was selected as the substrate for anodizing in a mixed electrolyte of
citric acid and sulfuric acid, and then the oxide film was synergistically sealed in the nickel salt and
cerium salt mixed solution. The morphology and surface composition of the oxide films were characterized
by scanning electron microscope and energy disperse spectroscopy, and the surface wettability and
corrosion resistance of the oxide films were analyzed by measuring static contact angle, polarization
curve and corrosion weight loss. The results show that the surface compactness of the citric acid-sulfuric
acid oxide film is better than that of the sulfuric acid oxide film. After nickel salt sealing, cerium salt
sealing and synergistic sealing with nickel salt and cerium salt, the microstructure, surface components
and surface wettability of the citric acid-sulfuric acid oxide film are changed , and the corrosion
resistance is improved, but the thickness is basically unchanged. Compared with the citric acid-sulfuric
acid oxide film after nickel salt sealing and cerium salt sealing respectively, the citric acid-sulfuric acid
oxide film after synergistic sealing with nickel salt and cerium salt has better flatness, compactness and

hydrophobicity. The corrosion current density and corrosion weight loss are only 1.03x107 A-cm” and
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0.30 g'm?, and the protection efficiency on aluminum alloy substrate reaches 99.8 %, indicating that

the citric acid-sulfuric acid oxide film after synergistic sealing with nickel salt and cerium salt can better

resist corrosion and significantly improve the corrosion resistance of aluminum alloy.

Keywords: anodic oxidation ; citric acid and sulfuric acid electrolyte ; aluminum alloy; synergistic

sealing; nickel salt and cerium salt; corrosion resistance
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