Incorporation of wastes from the
metallurgical industry in
geopolymers
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Metallurgical wastes being tested
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Steelmaking Ladle Slag
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Steelmaking Ladle Slag

Composition
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Steelmaking Ladle Slag

Composition

Z1 andZ2 —Ca + Si + Fe+ F+0

Z3 - Mg+ Ca+ F + Fe + O




Steelmaking Refractories
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Foundry Sand

From making steel foundrymolds (greensand)

Contains mainly quartz, with small amounts of clays, carbon, and iron
(metallicand oxides)

Composition

SiO., — 93 %
Al, O3 -2 %
Fe,O0;—-—2 %
Zr0O, —1 %
Feo — 1%
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Testing

O




Testing

Fly ash
(SEM, BSED)

Identified phases:

Z1 — Fe —- Ca — Mg oxide + some S
Z2 — Fe203

Round “glassy” particles (Z3) ?%
Si02 - 57%; A1203 —30%; MgO — 3,4%; Na20 — 2,88
Z4 — SiO2

Round “glassy” particles (Z5) o, |
Si02 - 40%; Al1203 — 28%; Fe203 — 20%; MgO — 9 /il

FA
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Results
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Results with Ladle Slag

Values in weight %, except for Rc (Mpa)

FA Silicate NaOH Lime LS Rc 28 days
24,1 12,3 4,8 2,7 0,0 24,9
24,1 12,3 4,8 0,0 2,7 21,9
24,0 12,1 4,8 0,0 5,4 26,2
23,8 12,0 4,7 0,0 7,9 23,8




Results with Steelmaking
Refractories




Results with Foundry Sand




Future work
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