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Calcined 
Laterite wt% 

FeO 8.1 
Fe2O3 20.9 
SiO2 43.8 

Al2O3 6.4 
MgO 16.8 
NiO 2.3 
CaO 0.1 
CoO 0.1 

Cr2O3 0.8 
MnO2 0.6 
Na2O 0.3 

Char wt% 

Al2O3 4.8 
SiO2 14 

C 81.2 

After removal of moisture from the laterite,  
char is added to react with calcined laterite. 
 
Productions are Slag and Alloys(Fe-Ni). 
 
After the calcination, the temperature of laterite is assumed as 500oC 
Char is assumed to be added at 100oC in the EAF and react at 1600oC 
 
We are considering gas, slag and Fe-alloys in this case study. 
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Determine the amount of reductant 
needed to produce Fe-Ni with 25% nickel  

Composition Target 
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Reactants Window  - Laterite + Char 

Reactants Window 

Ferrous Processing 4 
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Reactants Window  - Laterite + Char at 1600oC 
Data Search 

Ferrous Processing 5 
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Selection of Gas phases 
Gas 

Menu Window - Laterite + Char at 1600oC 

Ferrous Processing 6 



 2011 
Montreal  Montreal 

2013 

Selection of Solid phases 

Pure solids 

Menu Window - Laterite + Char at 1600oC 
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Selection of solutions 

Menu Window - Laterite + Char at 1600oC 
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Menu Window – Composition Target 

Ferrous Processing 9 
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Results Window - Laterite + Char at 1600oC 

Ferrous Processing 10 

Laterite 100 g vs Char 0.0381 g 
Laterite 1 ton vs Char 0.381 kg 
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Effect of change of Char - Laterite + Char at 1600oC 

Change of Char from 0 to 0.1g based on 100g Laterite 
Laterite 1 ton vs change of Char from 0 to 1 kg 
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Effect of change of Char - Laterite + Char at 1600oC 
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Effect of change of Char - Laterite + Char at 1600oC 
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Effect of change of Char - Laterite + Char at 1600oC 

With addition of Change the contents of Ni dissolved in liquid iron decrease. 
If then, what are amounts of Fe-Ni and Slag after each process? 
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Effect of change of Char - Laterite + Char at 1600oC 
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Effect of change of Char - Laterite + Char at 1600oC 
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Effect of change of Char - Laterite + Char at 1600oC 
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Effect of change of Char - Laterite + Char at 1600oC 
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Determine the liquidus temperatures of 
slag and alloy (Fe-25wt% Ni) 

Stream / Precipitate Target 
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Liquidus Temp. of Alloy – Creating Stream file 

Ferrous Processing 20 
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Liquidus Temp. of Slag – Creating Stream file 

Ferrous Processing 21 
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Liquidus Temp. of Alloy – Import Stream file 

Ferrous Processing 22 
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Liquidus Temp. of Alloy – Precipitate Target 
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Liquidus Temp. of Alloy – Precipitate Target 
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Liquidus Temp. of Alloy – Precipitate Target 
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Liquidus Temp. of Slag – Import Stream file 
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Liquidus Temp. of Slag – Precipitate Target 
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Liquidus Temp. of Slag – Precipitate Target 
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Liquidus Temp. of Slag – Precipitate Target 
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Show the impact of the SiO2/MgO (in the 
range of 1 to 4) ratio on the liquidus 

temperature of the slag (Primary 
crystallization phase ) 

Stream / Precipitate Target 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Addition of 0.381 kg of Char  
with 1 tone of Laterite 
SiO2+MgO = 60.6 wt% 



 2011 
Montreal  Montreal 

2013 
Montreal 

2013 

Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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MgO = 12.12 to 30.3 wt% 
SiO2/MgO = 1 to 4 ratio 
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37 different Slags 
and Alloys are 

formed with change 
of SiO2/MgO at 

1600oC. 

Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 

Ferrous Processing 34 

To export wt% of 
SiO2 and MgO in 

Slag phase 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 

Ferrous Processing 36 

Copy and paste in Excel file and then, you can calculate the 
ratio of SiO2/MgO in Slag 

Impossible to draw as a function of SiO2/MgO in FactSage 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Create 37 stream 
files for Slag 

phases 



 2011 
Montreal  Montreal 

2013 
Montreal 

2013 

Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Select each stream and calculate liquidus temp. 
using ‘Precipitate Target’ 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Effect of SiO2/MgO ratio of Laterite on Liqudus Temp. of Slag 
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Repeat to calculate the liquidus temp of each 
slag using ‘Precipitate Target’ 

Using Macro 
function, this kind 
of calculation can 

be carried out 
automatically. 

Primary 
crystallization 
phase is SiO2 
(cristobalite) 
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The effect of SiO2/MgO and FeO and Al2O3 in 
Slag on the liquidus temperature of the Slag 

Phase Diagram / Equilib 
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Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 

Ferrous Processing 42 

Actually, SiO2/MgO of Laterite is almost same as that of the produced Slag 
The main system of Slag is virtually SiO2-MgO-Al2O3-FeO 

Fe-saturation condition 
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Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 
Select pure solid and liquid of 
Fe for Fe-saturation condition 
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Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 
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Ternary phase diagram 
of FeO-MgO-SiO2 
at constant Al2O3 
with Fe-saturation 

Add small  
amount of Fe 

Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 
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Using 
‘superimpose’ 

function, 
liquidus lines of 

the ternary 
system can be 

drawn. 

Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 

Impossible for ‘O’ 
option cause the 

system always has 
Fe(s) or Fe(l) with slag 
= always more than 2 

phases 



 2011 
Montreal  Montreal 

2013 
Montreal 

2013 Ferrous Processing 47 

Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 

With change 0 to 8 wt% of 
Al2O3 at constant 

SiO2/MgO=1 
under Fe-saturation 
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Phase diagram of SiO2-MgO-Al2O3-FeO-Fe 
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Show the liquidus temperature of the alloy as 
a function of Fe-Ni grades 

Precipitate target / Phase diagram 
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Liqiudus Temp of Alloy as a function of Fe-Ni grades 
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The alloy mainly contains Fe and Ni with small amounts of Co or Cr 
Virtually, it is a binary Fe-Ni system 
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Liqiudus Temp of Alloy as a function of Fe-Ni grades 
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Liqiudus Temp of Alloy as a function of Fe-Ni grades 
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Liqiudus Temp of Alloy as a function of Fe-Ni grades 
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Liqiudus Temp of Alloy as a function of Fe-Ni grades 

Ferrous Processing 54 
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The effect of Fe-Ni grades on the 
concentration of Co and Cr in the liquid alloy 

Equilib Calculation 
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The effect of Fe-Ni grades on the solubility of Co and Cr 
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The effect of Fe-Ni grades on the solubility of Co and Cr 

Ferrous Processing 57 

With change of 
Char, Fe-Ni 

grade will be 
changed. 

The effect of Fe-
Ni grades on the 
solubility of Co 
and Cr can be 

calculated with 
change of Char. 
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The effect of Fe-Ni grades on the solubility of Co and Cr 
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The effect of Fe-Ni grades on the solubility of Co and Cr 
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The effect of Fe-Ni grades on the solubility of Co and Cr 

Ferrous Processing 60 
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The effect of Fe-Ni grades on the solubility of Co and Cr 

Blow-up Scale of 
the solubility of 
Co and Cr with 
change of Char 

and Fe-Ni grade. 
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