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Influence of electrodepositing tin nuclei on
electrochemical corrosion of high voltage anode aluminum foil
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(1. Beijing Key Laboratory for Corrosion, Erosion and Surface Technology,
University of Science and Technology Beijing, Beijing 100083, China;
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Abstract: The trace amount of lead at the surface of Al foils was removed by alkaline washing, and then, the tin nuclei
were electrodeposited on the surface. The surface morphologies of the Al foils electrodeposited tin nuclei were observed
by scanning electron microscopy. The size distribution of pits was calculated and the corrosion potential was analyzed by
polarization curve. The influence of electrodepositing tin nuclei on the etching ability was studied. The results show that
the surface density of the tin nuclei increases with the current density increase, and accompany with the volume of nuclei
decreasing. The tin nuclei can form a lot of micro-batteries with Al foils so as to effectively initiate pitting, which
promote the uniform distribution of pits and increase the specific capacitance of etched Al foils. Compared with
lead-riched Al foils at the surface, the numbers of micro-batteries of the Al foils electrodeposited tin nuclei are far less
than that of the lead-riched Al foils at the surface, which can decrease the corrosion thickness of the Al foils.
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Fig. 1 Surface morphologies of aluminum foils electrodeposited tin nuclei at different current densities and times: (a) 10 mA/cm?,
20's; (b) 20 mA/cm?, 10 s; (¢) 25 mA/ent?, 8 s; (d) 40 mA/cm?, 5 s; (€) 50 mA/cm?, 4 s; (f) 100 mA/em?, 2 s
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Fig. 2 Corrosion surface morphologies of Zhonghe Al foils and Al foils electrodeposited tin nuclei at different current densities and

times: (a) Zhonghe Al foils; (b) 10 mA/cm?, 20 s; (c) 20 mA/em?, 10 s; (d) 40 mA/cm?, 5 s; (e) 50 mA/em?, 4 s; (f) 100 mA/em?, 2 s
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Fig. 3 Pits diameter distribution statistics of Zhonghe etched Al foils (a) and etched Al foils with electrodeposited tin nuclei (b)
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Table 1  Specific capacitance at 520 V and thickness

reduction of Zhonghe Al foils and electrodeposited tin nuclei Al

foils

Parameter of Specific Thickness
Number electrodepositing capacitance/ reduction through

tin nuclei (uF-cm ) etching/pm
Contrast 0 0.736 5
1 10 mA/cm?, 20 s 0.693 1
2 20 mA/cm?, 10's 0.761 2
3 40 mA/em?, 5's 0.776 1
4 50 mA/cm?, 4 s 0.795 1
5 100 mA/cm?, 2 s 0.781 2
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Fig. 4 Etching process of Zhonghe Al foil and Al foil with
electrodeposited tin nuclei: (a) Zhonghe Al foil enriched Pb; (b)
Etching Al foil of Zhonghe; (c) Without Pb Al foil
electrodeposited tin nuclei on its surface; (d) Etching Al foil

with electrodeposited tin nuclei
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Fig. 5 Influence of electrodepositing tin nuclei on anodic

polarized of Al foils
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