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Preparation and Corrosion Resistance of Tin—based Composite
Coating Doped with Nano—Al,O, Particles
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Abstract: Tin-based composite coating doped with nano-AlL O, particles on the surface of red copper was
prepared by codeposition. The polarization curve and electrochemical impedance spectrum of tin-based
composite coating were tested and compared with those of red copper and tin coating. The results showed
that tin coating and tin-based composite coating were both anodic coating relative to red copper, and
both of them can provide dual protection to red copper in the form of self-priority corrosion. However,
there was some difference in the protection effect between these two coatings. Compared with tin coating,
the corrosion potential of tin-based composite coating was positively shifted by 44 mV, and the corrosion
current density was also decreased. The capacitive reactance radius and charge transfer resistance were
larger, and the double layer capacitance was smaller. Tin-based composite coating has stronger resis-
tance to electron transfer than tin coating, and it can provide better protection effect to red copper.
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Tab.1 Pretreatment process of red copper
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3 Rk 15% $RR , 329 1 min
4 KuE | 2K TEUREOR
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Tab.2 Solution composition
A e
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Fig.1 Polarization curves of red copper,

tin coating and tin—based composite coating
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Tab.3 Polarization curve fitting results

E../V Joon/ (Accrn ?)
i —0.235 1.36X10 ¢
B —0.472 2.17X10°
BILE LR —0.428 2.11X10°
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Fig.2 Electrochemical impedance spectrum of red

copper, tin coating, tin—based composite coating
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Fig.3 Equivalent circuit
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Tab.4 Fitting parameters of red copper, tin coating and

tin—based composite coating

e R./(kQecm?) Qu/ (pFecm?)
ELi] 5.17 4.70
Bk 2.44 8.98
(SR = 3.05 8.26
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Fig.4 Morphology of tin coating and tin—based composite

coating before and after salt spray corrosion
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