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Abstract : The corrosion behavior of Zn-Mn alloy ( containing 0. 4mass% Mn) in a simulated solution for
marine atmosphere environment(0. 1 mol/L NaCl +0. 1 mol/L Na,SO, +0. 01 mol/L NaHCO,) has been
studied by potentiodynamic polarizations, scanning electron microscopy (SEM) and X-ray photoelectron
spectroscopy analysis( XPS). The results indicate that the main corrosion products of both Zn and Zn-
0. 4Mn alloy are zinc oxide (ZnO) and hydroxycarbonate ( Zns (CO;),( OH)). However more hydroxy-
carbonate is detected in the out layer of corrosion films on Zn-0.4Mn alloy. Mn can significantly increase
the corrosion resistance of Zn through the mechanism that it can produce a more compact film and promote
the formation of zinc hydroxycarbonate(Zny( CO,),( OH))a corrosion product with better protectiveness
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in the solution.
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Table 1 Chemical compositions of Zn alloys( mass% )

)% Mn Pb Cu Fe Sn
<0.001

Zn - 0.005 0.001 <0.001

Zn-0. 4Mn 0.4 0.005 0.001 <0.001 <0.001
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Fig. 2 Corrosion morphologies of Zn (a) and Zn-0.4Mn (b) after
72 h immersion in 0. 1 mol/L NaCl +0. 01 mol/L NaHCO, +0. 1 mol/L Na,SO, solution
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Fig. 3 Potentiodynamic anodic (a) and cathodic (b) polarization
curves of Zn and Zn-0.4Mn after 72 h immersion in 0. 1
mol/L NaCl +0. 01 mol/L NaHCO, +0.1 mol/L Na,SO,
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Fig. 4 Depth profiles of elements of Zn (a) and Zn-0.4Mn (b)
after 24 h immersion in 0.1 mol/L NaCl + 0. 01 mol/L
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Fig. 5 High-resolution XPS Cls energy window for Zn (a) and
Zn-0.4Mn (b) after 24 h immersion in solution(0. 1 mol/
L NaCl + 0. 01 mol/L NaHCO, + 0.1 mol/L Na,SO, ),

sputtering time Os
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Fig. 6 High-resolution XPS energy window for Zn and ZnMnO, af-
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Fig.7 XPS survey of corrosion film on Zn after 24h immersion in
solution (0. 1 mol/L NaCl + 0. 01 mol/L NaHCO, + 0.1
mol/L Na, SO, )

Table 3 Atom ratios of elements in the corrosion films formed

on Zn and Zn-0. 4Mn after sputtering time of 60 s

Zn0O Zns(CO;),(OH)¢

calculated value 92. 66% 7.34%

Zn calculated
0 H Zn H C

49.85:47.8:2.35
49.3:47.25:3.45

measured

calculated value 72.53% 27.47%

Zn-0. 4Mn calculated 49.45:41.76:7. 99

O;Zn:C

48.6:41.5:9.1

measured
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