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Spent pot liner (SPL) is a waste from the
aluminium smelters

Pyroprocessing

1- Optimization: Chemical composition
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The largest environmental problem of the aluminium industry

SPL is hazardous waste:

It contains fluorides and cyanide
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Pyroprocessing

2- Thermal treatment in a rotary kiln
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3- Quenching: Vitrification
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Pyroprocessing

4- Grinding

GF Chemical composition Particle size distribution

Oxydes Pourcentage (%)
Sio, 317
ALO, 23.4
Fe,0, 3.4

Tamisat (%)

Ca0 14.6 ]
MgO 0.76 1
CaF, 9.4 E ‘

K,0 1,0 !
Na,0 9.4 1 10 100

C 0.4

Diametre (um)

=Fineness: 407 m¥kg

Calorimetric analysis .
Mini slump test
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Mortars activity index (ASTM C311)

Proprieties

Compressive strength  W/B = 0.35,
SP=0.8%

Control
25% GF
25% GGBFS

Compressive strength (MPa)
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CONCRETE

W/B=045 ;

Binary blend (PC + GF)

Ternary (PC + SF+ GF)

Quaternary (PC + SF + GF + CV or S)

Compressive strength  W/B = 0.45

Control
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- Alkalis-silica reaction (Spratt)

ASTM C1260 (accélerated test on mortar bars in IN NaOH
solution at 80°C)
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Slump after 60 minutes Setting time
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High performance concrete
W/B = 0.35
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Affaissement a 10 minutes Slump after 60 minutes
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Chloride ions permeability - Alkalis-silica reaction (Spratt)

v CSA A23.2-14A ( test on concrete prisms in IN NaOH
solution at 38°C)
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Greenhouse Gas Emissions

850

Emissions de 2001 720Mt ou £00 Mt
18,5 % de plus qu'en 1990

Niveau de référence de ¥
1990

»

i Objectit de Kyoto: 6% de moins que le niveau de relerence 1990
571 Mt
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12% total effective reduction

Alcoa Project

Demix Project

In situ Concrete for CSA approval
process

Demix Project
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Nova Pb Project

Glass Frit, A Cementitious Binder
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Glass Frit, A Cementitious Binder

Figure 25 100% Alkali-activated Figure 26 Alkali-activated 80%
glass frit mortar glass frit mortar with

20% red mud

replacement

Conclusion

Very good effect on water demand

Very good mechanical performance ( similar to
GGBFS)

Increase cement replacement
Excellent product for sustainable development
Reduction in CO, emission




