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Surface oxidation of the duplex stainless steel DSS alloy 2205 was studied by EDX 
and SEM imaging. The experiments were performed on the alloy after controlled oxidation 
with oxygen atoms created with an inductively coupled plasma. Experiments were performed 
at elevated temperatures 500 °C to 700 °C. Compositions of the modified oxidized surfaces 
were obtained from EDX scans. The morphologies of the surfaces were obtained using field 
emission scanning electron microscopy at different magnifications, up to 10,000 ×. It was 
observed that different phase in duplex stainless steel forms different oxide on the top 
surface. Differences were in chemistry of the oxides, the morphology and also in the 
coloration of the oxides on SE images. Different Fe/Cr/Mn oxidized layers and different 
oxide thicknesses were observed and correlated with temperature.  
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Figure 1. SE images of ‘bright’ oxide of duplex stainless steel 
 
 

 
 
Figure 2. SEM images of a) and c) of DSS oxidised by atomic oxygen at 500 °C ; b) and d) 
oxidation at 700 °C at lower and higher magnifications respectively. 
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