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Activities for Residue Valorization 

The ENEXAL BR Treatment Process

• 2012: Electric Arc Furnace and Melt 
Fiberizing unit installed in AoG Pilot Plant 

• During a two-year long experimental 
campaigns treated more than 30 t of BR

• More than  5 t of Pig Iron produced and 
tested in secondary steel production

• High Quality mineral wool product 
produced from the slag (zero waste process)

Pig iron ProductSlag FiberizationMineral Wool product

Smelting of BR 

Dry BR 
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ENEXAL AoG Pilot Plant  
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 The revenues of pig iron and mineral wool could match and exceed the 
operational cost of the unit

 Pig iron revenues alone would only cover up to 35% of operational costs

 The mineral wool market is limited in size (60,000 -100,000 t) and could 
not absorb the mineral wool that would be produced from a full BR 
processing (>300,000 t of slag)

Conclusions from ENEXAL

 Produce more products to achieve a viable process NEXT 
STEPS
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RESEARCH FOR A 
SUSTAINABLE 
EUROPEAN REE 
EXPLOITATION 
INDUSTRY

FP7 2013-2017, 
Coordinator NTUA 
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Mud2Metal: Holistic Valorization of BR
 100% 

utilization of 
the BR stream

 Economically 
Viable

 Near Zero-
Waste

 Industrial 
Symbiosis

BR Plant
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H2020 2016-2020
Coordinator AoG
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Sc is an “exotic” REE produced in 
minor quantities –not traded as a 
commodity 

Sc can ‘substitute’ Y in many 
material applications achieving 
superior results:
▪ In SOFC Sc-stabilized Zirconia has 

lowered operational temperatures leading 
to commercialization of the technology

▪ Sc drastically improves Aluminium alloy 
properties increasing strength, corrosion 
resistance, allowing welding and others

The Al-Sc-Mg alloy powder is used 
in additive layer manufacturing (3D 
printing) by AIRBUS BLOOMENERGY Sc-SOFCs deployed 

at NASA building

APWorks, 2 December 2015
“We did produce 122 out of the 162 parts on our M400 

out of SCALMALLOY®. 
The partition weights a massive 45% less than current 

Airbus A320 partition designs”
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Pilot plant unit to operate in AoG in mid 2019
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Upscaling ULCOWIN technology for CO2–Free Steel production

SPIRE, 2017-2022, Coordinator ArceloMittal
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 Iron metal electrolytically produced from iron
oxide without direct involvement of carbon or
fossil fuels.

 Powered by RES - cell with expert system to
operate non-continuous according to RES real
time availability

 Ambient temperature operation

 Soda as electrolyte

 Study for use low grade/alternative iron ores
like Bauxite residue and Bauxite ore

SPIRE, 2017-2022, Coordinator ArcelorMittal
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ENSUREAL: Integrated cross-sectorial 
approach for environmentally sustainable and 
resource-efficient alumina production

SPIRE 2017-2021, 
Coordinator SINTEF 12

Revisit the ‘Pedersen’ 
process for extracting 
Al and Fe from lower 
grade bauxites and BR

Pilot Scale tests at AoG
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Leachable slag

Pig iron
Bauxite/BR

Coke

Lime

Alumina

Residue

Rare earthsSoil enhancement
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H2020 2018-2022, Coordinator AoG
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RemovAL builds on the results of 9 recent research projects 
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RemovAL is a consortium of 27 partners from 12 European countries
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Bauxite Residue
A future valuable mineral resource

The research leading to these results has 
received funding from the European Union 
Seventh Framework Programme and H2020 


