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Application 5: Re-oxidation and inclusion 
modification in the tundish – Ca treatment  
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Ex4-1. Reoxidation and inclusion modification in the tundish 

The target of 
Ca treatment 
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Al killed steel  

Fe+100ppm O 

MgO based refractory 

+?Mg 

+ 600ppm Al 

At 1550oC 

Ex4-1. Reoxidation and inclusion modification in the tundish 

+ <50ppm Ca + <100ppm SiO2 

+? inclusion 

+ ? Inclusion 
+ ? Slag 

Reoxidation: assuming mainly 
due to SiO2 based slag 

+ ? Inclusion 
+ ? Slag 

Ca treatment: liquid slag 
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Ex4-1. Reoxidation and inclusion modification in the tundish 

Al killed steel  

Fe+100ppm O 

MgO based refractory 

+?Mg 
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Only save liquid Fe 
as stream file for next step 

MgO based 
refractory 

Ex4-1. Reoxidation and inclusion modification in the tundish 
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+ 600ppm Al 

+? inclusion 

Al killed steel  

Ex4-1. Reoxidation and inclusion modification in the tundish 
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Save all phases as stream file for next step 
Alumina inclusion cause nozzle 
clogging 

Formation of spinel phase  

Ex4-1. Reoxidation and inclusion modification in the tundish 
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+ <100ppm Ca 

+ ? Inclusion 
+ ? Slag 

Ca treatment: liquid slag 

Ex4-1. Reoxidation and inclusion modification in the tundish 

Ferrous Processing 8 



 2011 
Montreal  Montreal 

2013 

Ex4-1. Reoxidation and inclusion modification in the tundish 
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+ <100ppm SiO2 

Reoxidation: assuming mainly 
due to SiO2 based slag 

+ ? Inclusion 
+ ? Slag 

` 

Ex4-1. Reoxidation and inclusion modification in the tundish 
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Ex4-1. Reoxidation and inclusion modification in the tundish 

CaAl4O7 
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Slag composition after Ca 
treatment (30 ppm Ca) 

Reoxidation direction 

Ex4-1. Reoxidation and inclusion modification in the tundish 
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Ex4-2. Reoxidation of Al killed Ti bearing steel 
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Ex4-2. Reoxidation of Al killed Ti bearing steel 
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“Recycle all streams” 
• you don’t have to save the stream one by one. But the resu

lts will be used only one time because it is not saved under 
special stream name. 

• Convenient option when you want to do one calculation 

Ex4-2. Reoxidation of Al killed Ti bearing steel 
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Addition of oxygen to simulation 
reoxidation phenomena. 
Real source of oxygen could be 
high SiO2 slag or refractories 

Ex4-2. Reoxidation of Al killed Ti bearing steel 
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 + 0.12253    gram  ASlag-liq#1 
   (0.12253 gram, 1.1558E-03 mol) 
           (1600 C, 1 atm,     a=1.0000) 
           ( 33.379     wt.% Al2O3                                     FToxid 
           + 0.17724    wt.% SiO2                                      FToxid 
           + 0.83830    wt.% FeO                                       FToxid 
           + 1.1051E-03 wt.% Fe2O3                                     FToxid 
           + 1.9943     wt.% MnO                                       FToxid 
           + 40.135     wt.% Ti2O3                                     FToxid 
           + 23.475     wt.% TiO2                                      FToxid 
           + 1.0928E-03 wt.% Mn2O3                                     FToxid) 

This calculation shows that mixed inclusion of Al2O3(s) and liquid (Al2O3-TiO2-Ti2
O3) can be formed by the reoxidation of Al-killed Ti bearing steel. 
 Nozzle clogging. 

Ex4-2. Reoxidation of Al killed Ti bearing steel 
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