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The role of slags in a circular the steel industry
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But first. where does the slag come from?
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Lance gets
submerged in
molten material

/\ Alloy phase starts to
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Possible problem: metal losses in slags
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Metal losses In liquid slags: Reactive origin

Simulation Experiment

/N
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Cu + spinel Slag + spinel
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Add slag cleaning step

slagS”afte_r I = slag cleaning in electric
BB metallurgica furnace

process:

- Chemically
dissolved metal Electrodes

- Entrained
metal droplets

J Metal losses in Possible solution

Recovery of

d - Chemically dissolved metal
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Metal losses: electric furnace as solution

Power generation via Joule heat

Submerged Electric Arc Furnace
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2 contributions
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Hundermark et al., 2004, VIl International Conference on Molten Slags Fluxes and Salts
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Electrical conductivity measurements

AC Impedance measurements
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Electrical conductivity — lonic contribution
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Results: Effect substitution of PbO by CaO
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Add slag cleaning step

J Metal losses in Possible solution

slagS”afte_r I = slag cleaning in electric
BB metallurgica furnace

process:
- Chemically

dissolved metal Electrodes
- Entrained

Recovery of

metal droplets

d - Chemically dissolved metal

N - Entrained metal droplets
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Settling: slag viscosity
Slag viscosity = resistance against flow

Depends on:

- slag structure

- temperature

- presence of solids
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Heterogeneous (liquid + solid) slag viscosity

Heterogeneous slag viscosity

Liquid slag matrix
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Methodology — slag system

Three datasets studied
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Results: spinel — effect of size Vergoe et l, oural of theoloay 7

(2023), 11591174
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Interpretation: shear thinning - internal structure
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What to do after slag was cleaned?
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Metal losses Iin
slags after
metallurgical
process:

- Chemically
dissolved metal
- Entrained
metal droplets
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Possible solution
= slag cleaning in electric
furnace

Electrodes

-
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Recovery of both types of losses

- Chemically dissolved metal

- Entrained metal droplets

+ investigate crystallization for
use of cleaned slag as
supplementary cementitious
material
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2h 1230°C

Measurement of crystallization

Controlled precipitation of melilite
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Zhang et al., Chemical Engineering Science

Opportunity: combination with modelling s s
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