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▪ Access to raw materials one of EUs 

greatest challenges

‒ Security of supply

‒ Domestic production

‒ Recycling and circularity

▪ Emphasized on policy level, e.g.
‒ Raw Materials Initiative 2008

‒ Strategic Implementation Plan on Raw 

Materials 2013

‒ Management of Waste from Extractive 

Industries BREF 2018

‒ Lists on Critical Raw Materials 2011-2020

‒ Consultation for Critical Raw Materials Act 

(announced 30 Sept)

Background
Raw materials in the EU

Tailings reprocessing

Recycling / Urban Mining

Primary mining
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▪ JRC reports on reprocessing from mining residues and landfills 2019

Background
Role of circular economy and reprocessing
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BREF on Management of Waste 

from Extractive Industries 2018 

(Directive 2006/21/EC)

Waste hierarchy:

1. Prevent generation of solid EW

2. Reduce non-inert and hazardous

EW generation

3. Reduce EW volumes to be 

deposited

4. Recovery of EW
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Descriptor Luikonlahti site Aitik site Kevitsa site

Tailings type HS-tailings HS-tailings HS-tailings

Tailings amount 1.6 Mt 1 Mt/y 100 kt/y

Nickel potential 0.4%, 7000 tons 0.02%, 200 tpa 1.05%, 1000 tpa

Share of EU demand 3%1,2 <1%2 4%2

Cobalt potential 0.7%, 10000 tons 0.06% 600 tpa 0.05%, 50 tpa

Share of EU demand 10%1,2 6%2 0.5%2

Other elements Cu, Zn Cu, Au Cu, PGM

1 Based on 10-year 

reprocessing plan
2 Contribution to EU 

economy, based on 

2019 demand statistics

Reprocessing of mine residues
Examples: Co and Ni potentials at Boliden

700 M€

30 M€/y

25 M€/y
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By-products 
processing

possibilities

Smaller 
landfills?

Control 
over 

materials

Aid in 
permit-
ting?

New 
products

Social 
license?

Value 
recovery

?

Reduced 
environmental 

liability?

Lower 
reclama-

tion
costs?

Reprocessing of mine residues
A window of opportunity

Potential benefits of tailings reprocessing:

▪ Reduction of amount and/or less hazardous 

residues

▪ Secondary supply of raw materials, e.g. CRMs

▪ Production of construction materials from 

residues

▪ Social licence/Permitting benefits
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The NEMO Concept
Near-Zero-Waste Recycling of Low-Grade Sulphidic Mining Waste
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Terrafame site, Sotkamo, FinlandBoliden Luikonlahti site, Kaavi, Finland

Process/material: 

High-sulphur flotation tailings

Metals: Cobalt, Nickel, Copper, Zinc

Process/material: 

Ore (heap leaching)

Metals: Nickel, Copper, Cobalt, Zinc, 

Scandium(?)

Reprocessing of mine residues
NEMO Case sites
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The NEMO Concept
Project structure
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Bus stop/waiting area being 

constructed from mine tailings

Leaching and precipitation in 

mini-pilot scale

Commissioning of industrial pilot and 

production for downstream processing

Mass and energy balances, 

numerical simulation

Heap leach piloting
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Stakeholder meetings, high-level expert panels, 

interviews …

Life cycle assessment of 

environmental performance…

Symposia/conferences…

Stakeholder analysis and Social LCA…

Dissemination through conferences, journal 

papers, reports, web/social media…
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The NEMO Consortium
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Highlights
NEMO Project Presentations

✓ Metal extraction from residues
Anne-Gwenaelle Guezennec (BRGM)

✓ Production of construction materials (Matrix valorisation)
Arne Peys (VITO), Thomas Lapauw (ResourceFull)

✓ Life Cycle Assessment incl Social LCA
Andrea Di Maria (KU Leuven)

✓ Stakeholder aspects
Alberto Vazquez (CATAPA)

✓ Q/A and Expo
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