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Use of BOF slags as low carbon binder: Challenge
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BOF steel slags
* Mainly: CaO, SiO, Fe,O,
+ Challenge: f-CaO 2-10%

* Volume instability
» Low reactivity as SCM (slow cooling)

Mineral carbonation as solution
¢+ Ca,Sio, +2 CO, -> 2 CaCO; + SiO; (amorphous)
+ CaO + CO,->CaCO,
» CO, uptake 150 kg/ton BOF
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Accelerated CO, treatment of alkaline residues for low carbon binders
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BOF characterization
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BOF slag 0-3 mm
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BOF slag 3-8 mm
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BOF 0-3 mm | BOF 3-8 mm
Minerals (%)

Hatrurite Ca3Sio; 1.7 4.1
Larnite B-Ca,Sio, 7.7 13.9
Calcio-olivine Y-Ca,Si0, 4.1 7.7
lime Cao 3.3 6.7
Portlandite Ca(OH), 13.3 0.5
calcite (CaCO3) CaCO; 1.3 0.9
aragonite (CaCO3) CaCo; 1.1 0
dolomite (CaMg(C03)2) |Ca(Mg(CO;),) 1.5
katoite 0.4 0
Srebrodolskite 17.4 21.9
Woustite FeO 6.3 8.2
Fe (metal) Fe 0.4 0.1
MgFe204 MgFe,0, 3.6 3.1
Pyroaurite MggFe,CO3(OH),6.4H,0 0.4 0.3
Quartz 0.3 0.3
amorphous 38.7 30.8
total 100 100
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Dynamic carbonation of BOF slags towards SCMs

Parametric study — 85 g/batch

%%ﬁ % VIto

Upscaling — performance in mortar/concrete - 850 g per batch




Parametric study dynamic mineral carbonation
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Carbonation conditions: 0.5 barg CO:, 40°C, 100% RH.
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Parametric study carbonation
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Parametric study of carbonation process

BOF 0-3 mm, T40°C, RH 100%
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BOF 3-8 mm, T40°C, RH 100%
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Parametric study of carbonation process - FTIR
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Performance of cBOF in mortar bars
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Dynamic mineral carbonation - outlook

Caking is an issue

JCJinitial MC

9 - [l Estimated final MC after carbonation

6 1 5.8

Inital MC (%)
o

(D99 < 90 uym,100% CO,, 0,5 bar, 40°C, 75% RH, 4 h, TC 4,7 — 5,1%)

MC 6% MC 4% MC 3% MC 2%

Ca(OH), + CO, — CaCO,+ H,0

%%ﬁ % VIto

16



06/05/2025

Novel dynamic carbonation process for BOF (vortex-based
carbonation & separation)

initial A B C

d50 41 pm 16 um 26 um 76 um
Reactive minerals 37 14 16 16
Non-reactive minerals 60 42 50 59
Ca-carbonates (CaCO,) 3 44 34 25

(D99 < 90 ym, 100% CO,, 0,1 bar, 20°C, 75% RH, 0,5 h, TC 3,2 - 6,4 %)
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Thank you for your attention
Questions?

https://co2treat.vito.be/en
liesbeth.horckmans@vito.be
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