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BackgroundBOF Steelmaking
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BackgroundSlag in BOF steelmaking

Slag present in converter has 3 important roles:

1. Refining
Decrease [C], [P] and [Si]

2. Protectionrefractory
less aggressive slag increases the lining life.

3. Shieldingthrough foaming §
act as a barrier for e.g. metal droplets C decreasing losses.



Background: Goal

Gain fundamental and scientific insightsabout the influence of
different slag components (MgO, Al,O;, V,0; etc.) upon the slag
‘functions’
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Equilibriumcalculations

Investigation of effect of different ‘slag’ components

Find way to ‘simulate’ process
Closed calculations
Open calculations
Complexer approaches 27 (e.g. EERZ Model concepts proposed by Van Ende and Jung ( ))

V,0, ??



Physicaparameters

Foaming behaviour

1. Viscosity
C Model exists
2. Denshy

C Model exists
3. Surface tension

4

c ?
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Highlight:Phasadiagram

Base ternary diagram: CaO-SiO,-FeQ,

Equilibrium with ‘Pure Fe’
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St e pReloduction b ase di agr

CaO-FeO-SiO,-Fe @ T = 1650°C

Sio,

Fe/(CaO+FeO+Si0,)=Cte
C approach to calculate
equilibrium
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Step 2:Additionsof components

Sio,

Slag-liq
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FeO

Components of interest:
, , MnO, Cr,0,,
) VZOS

Addition:
Ca0+Si0,+FeO = 100%
x/(Ca0+SiO,+Fe0) = value

@T =1650°C



Example EffectMgOandlink industry

SiO, - FeO - CaO
Influence MgO, equilibrium Fe, T = 1650°C

Sio,

mass fraction

0 % MgO

2% MgO

5% MgO

Most important: MgO saturation
line!

+2% MgO C No real influence

+5% MgO C Clear MgO
saturation line

Existence certain threshold value
also observed in industry



Conclusion

Opportunities to integrate thermodynamic databases in steel industry

Still a lot to learn: Suggestions and advice?
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