
-167-

Department of Materials Science and Engineering, National Taiwan University
* (csclin@ntu.edu.tw)

167 176 2005 6

Journal of Chinese Corrosion Engineering, Vol.19 No.2, PP. 167~176 (2005)

AZ31 

Effects of Hydrogen Peroxide on the Formation of Cerium

Conversion Coatings on AZ31 Magnesium Alloys 

S. K. Fang, C. S. Lin*

AZ31 

TEM 

ABSTRACT
The present study details the effects of hydrogen peroxide in the cerium nitrate solution on

the microstructure and growth of the conversion coating on AZ31 magnesium alloys.  Adding
hydrogen peroxide to the cerium nitrate solution changed its color from clear to orange;
meanwhile Cr 3+ was oxidized to Ce 4+.  The major overlay of the coating was cerium oxide that
had peeled partially from the substrate due to hydrogen evolution at the interface.  Increasing
solution temperature from 30 to 60 resulted in more serious peeling, when the coating, as
characterized by cross-sectional TEM, exhibited a multilayer structure.  That is, a porous metal
hydroxide layer covering intimately on the substrate, followed by a cerium oxide layer, and finally
a couple of cerium oxide layers loosely stacking on the surface of the coating.
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Figure 1  Surface morphology of the

conversion coating on AZ31

plate treated in the 0.05 M

cerium nitrate / 0.5 M

hydrogen peroxide solution at

30 for (a) 0.5, (b) 1 and (c) 3

min.at 30 .

2 30 0.5 AZ31 

TEM

Figure 2 Cross-sectional TEM micrograph of the

sample shown in Fig. 1(a).
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3 30 0.5 TEM (a) (b) 

(c) (d) 

Figure 3 the cross section TEM analysis of the samples processed for

0.5min at 30 : (a) bright field, (b) dark field, (c) the DP of the

porous layer, and (d) the DP of the CeO
2
layer.
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Figure 5 Surface morphology of the

conversion coating on AZ31

plate treated in the 0.05 M

cerium nitrate / 0.5 M

hydrogen peroxide solution at

60 for (a) 0.5, (b)1 and (c) 3

min.

4 30 3 

TEM

Figure 4 Cross-sectional TEM

micrograph of the sample

shown in Fig. 1(c).
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6 (a) 60 3 TEM (b)~(c)
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Mg 1 2 EDX 
Figure 6 Cross-sectional TEM characterization of the sample shown in

Fig. 5(c): (a) is the bright field images of the coating, (b) and (c)
are respectively the SAD patterns associated with the porous
layer and cerium oxide layer, and (d) are the EDS spectrum taken
from the substrate and the areas marked as 1 and 2 in Fig. 6(a).
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Figure 7 Schematic representation showing the formation of the conversion coating in the

solution composed of 0.05 M cerium nitrate and 0.5 M hydrogen peroxide.
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