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Materials and Methods – BOF Pre-treatment model
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Materials and Methods – reMIND improved 
superstructure for by-product reuse optimization
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Starting point
A first reMIND superstructure 

to allow the optimization of by-
products routes in integrateed 
steelworks has been developed

Im
provem

ents

Superstructure improvement:
• inclusion of the different BOF slag magnetic 

separations as in the BOF slag pre-treatment model
• inclusion of three main BOF slag qualities
• removal of the choice of the oily mill scale treatment

The same indicators of the previous superstructure have 
been considered and are related to: capital and operating 
costs, revenues, environmental impact, quality of the 
output products, efficiency of treatment processes. 
These are the objective functions.
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Results and Discussion

Mass
Percentage

BOF
Slag
A

BOF
Slag
B

BOF
Slag
C

CaO wt % 41.8 47.3 40.3
SiO2 wt % 12.3 12.6 13.4
Fetot wt % 22.3 16.7 21.7
P2O5 wt % 1.0 1.6 1.1
Others wt % 22.6 21.8 23.5
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Results and Discussion

1.

2.

External Reuse Pelletization Agglomeration
Disposal or
Environmental
Recovery

O1 O2 O1 O2 O1 O2 O1 O2
BOF Slag A 0 % 0 % 0 % 0 % N.A. N.A. 100 % 100 %

BOF Slag B 80 %
(WLI)

60 %
(WHI)

20 %
(WLI)

40 %
(WHI)

0 % N.A. 0 % 0 %

BOF Slag C 21 %
0.6 %
(WHI)

6%
0.4 %
(WHI)

0 % N.A. 73 % 99 %

BOF Sludge N.A. N.A. 100 % 100 % 0 % 0 % 0 % 0 %
Mill Scale N.A. N.A. 100% 0 % 0 % 100% 0 % 0 %
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Results and Discussion

O1 O2
BOF Slag A 0 % 0 %

BOF Slag B 30.2 % 60.7 %

BOF Slag C 9.0 % 0.6 %

BOF Sludge 38.5 % 38.7 %

Mill Scale 22.2 % 0 %
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Results and Discussion

Fetot SiO2 CaO C P2O5 Others

O1 wt % 46.4 5.2 19.5 2.8 0.4 25.7

O2 wt % 33.9 7.6 28.1 3.0 0.7 26.7

Winning
formula of
previous real
trials

wt % 30.9 8.5 29.5 2.1 0.6 28.4
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Conclusions

Previous research works on steelworks by-product pre-treatment and reuse have 
been continued and improved in order to make more holistic analyses

A combination of modelling, simulation and optimization approaches has 
been exploited

A suite of tools have been provided in order to:
• make scenario analyses on BOF-slags pre-treatments
• find the best destiny of some by-products  and wastes coming from steelworks
• calculate the composition of by-products mixture to be used in pellet production for an internal reuse
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Conclusions

The Wet High Intensity magnetic separation has shown to be the most suitable separation 
method for iron contained into the BOF slag;

By-products reuse is often preferred to disposal or environmental recovery;

Only some BOF slags appear suitable for pellet production;

BOF sludge is a good component of pellet mixture;

Mill scale is preferred to be used directly in sintering process because, although it 
increases the iron amount in pellets, it affects negatively the quality of pellets (as proved 
in previous trials)

The “global optimized” pellet composition obtained combining the three developed tools is very 
similar to the composition of “winning pellet formula” real tested in previous experimentations.
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The suggestions provided by the ‘’tool package’’ 
can  lead to more targeted field trials for practices 
showing a relevant potential for saving natural 
resources with consequent significant 
environmental and economic advantages

Further pre-treatment models for other by-products 
can be added to the suite

Optimization superstructure can be increased 
according to the needs

Similar approaches and tools can be transferred to 
other industrial fields
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