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FutuRaM project: Overview

Horizon Europe, Research &
Innovation project

FUtU RaM 4 years duration (started June
2022)

29 partners from 11 countries
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Opjectives

d To plan and map the supply of critical metals obtained from recycling of six waste streams.

A The FutuRaM project expands the knowledge about potential stocks of secondary raw
materials (from recycling) in the European Union, with particular emphasis on critical raw

materials (CRM).
O The project investigates the current situation concerning the recycling of CRM in different
waste streams, and the potential for further exploitation in the EU. The aim is to enable

evidence-based decision-making for the recovery and use of secondary materials inside the
EU, and to disseminate the data generated via an accessible database developed as part of
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https://futuram.eu/
https://twitter.com/FuturamProject
https://www.linkedin.com/company/futuram-project/
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FutuRaM focuses on six waste streams:

O Batteries (BAT)
Q electrical and electronic equipment (WEEE) . u i
Q Vehicles (ELV) ' '

d mining waste (MINW)
A slag and ash (SLASH)
U constr




Example for e-waste

SRM: bulk metals, relevant plastic fractions,
CRM: LREE, HREE, Mg, Nb, Ge, B, Sc, Sr, Co, PGM, graphite



Expected results

O Estimation of potential secondary raw material flows and stocks (methodology, reporting structure,
and guidance) up to 2050 in the EU for batteries, vehicles, WEEE, mining waste, slag and ash, and
construction waste.

O National accounting of the secondary resources produced from recycling.
d Dissemination of this information via a systematic and transparent Secondary Raw Materials

Knowledge Base (SRM-KB) integrated with a pan-European overview of raw materials information
systems such as RMIS or EGDI.

d Development of the UNFC methodology for assessing CRM recovery projects, with application to 15
case studies.



https://rmis.jrc.ec.europa.eu/
https://www.europe-geology.eu/

- 8 Work Packages

WP1: Conceptual and Methodological Development

WP2: Foresight on future SRMs demand and supply based on Circularity, Recoverability and Business-as-
usual scenarios

WP3: Secondary Raw Material composition datasets for the six waste streams based on literature data,
published datasets, and previously undisclosed in-situ datasets

WP4: Stock and flow characterisation (Consistent datasets in EU27+4 +Balkans on SRMs and CRMs found
in the six waste streams)

WP5: Secondary Raw Material availability assessment in alignment with the UNFC (site-specific MINW
case study will be used as a pilot study to test the applicability of the draft UNFC methodology approach)

WP6: Development of data information system for EU (Secondary Raw Material-Knowledge Base, SRM-
KB)

WP7: Communication, Dissemination & Exploitation

WP8: Project Management



FutuRaM & UNFC: Roadmap

Develop of a consistent procedure to assess

and classify SRM recoverability in line with the UNFC*
Draft reporting standard for the attention

of the UNECE** Expert Group on Resource
_— Management

e AN (©
»

15 case studies to test, develop, validate and
demonstrate the procedure in line with the UNFC

Initial phase

*UNFC: United Nations Framework Classification for Resources United Nations Framework Classification for Resources (UNFC) | UNECE
**UNECE: United Nations Economic Commission for Europe https://unece.org/



https://unece.org/sustainable-energy/unfc-and-sustainable-resource-management/united-nations-framework-classification
https://unece.org/

~ Map of recycling plants

EUROPEAN
GIGAFACTORIES

SRITISHVOLT

& 2023, Northumberiand
= 10GWnh - 55 6w

"

Envision N\ E

= 2024, Sunderland
= 25GWh-14 cwt

amte

&= 2023, Coventry
£ 10cwh- 350w

Ve

= 2023, Dunkirk
B s cwh-socw

= 2024, Dovai
B 256Wn-1ccwh

= 2023, Douvrin &
i Kaisersiautern
16 GWh - 54 GW!

BASQU=VOLT

S| 2023, Vitoria-Gasteiz
| 26wh- 106w

() Phis .
@ 2022, Badajoz

! 2Gwh

=l

= 2023, Uberherm

&= Barcelona. Public-private
& partnership to be defined

ITALVOLT

& 2024
i 70 GWh

B 20 Gwh-246wh

WA Lecknh |

= 2022, Erfurt
8| 1¥GeWh- 24 cwh ‘/—\
{ 3'ARASIS

= 2022, Bitterfold - Wolfen
16 GWh

@6 Energy Solution

= = +
B Sown o inoBat -
S| 2024, Bratisiava
‘ &/ 0GwWh
P
(Gsvuasa
= 202X, Miskolc
N 4 S e X GWh

SK ‘innovation

2022, Komarom 10 GWh
=| 2028, vancsa 30 GWh

SAMSUNG

= 2018, God
B 256Wh- 156w

‘ Blackstone Resources

& 2021, Sojonin
& osown

MVARTA _

=/ 2024, Ewangen
& ocwn

= 2021, Teverola
2,5 GWh - 15 GWh

AKASOL o

TELLANT IS

= 202X, Termoli

= 2020, Wilistatt
1GWh - 2.5 GW,

= 202, Darmstack = xewh

O5GWh -5 GWh

TR, 3
QuantumScape G FREYR
- Panasonic st
= 2021, °
W vt =20 cwh S 202X, Norwogen &' 2023, Mo | Rana @
= xowh £ own
BEYONDER northvoll: = 202X
wal - ' 34 GWh
i zﬁu‘:‘wﬂwﬂ =| 2021, Skelleftea
s 32 GWh - 40 G
TESLA 10’
& 2024, Aader .
B 4 g, W = 2021, Berlin =
A= = so0cwh ROSATON,
e = 2025, Location in Russia
b3
microvast™ R s
= 202, Brandenburg .
= 156Wh ¢ cwh
Envision /\ESE CATL @

%= 3 gigafactories announced
| toupcoming years (TBD

locations)

The urban mine in fact is
not the stock of materials
in the anthroposphere. The
urban mine is the recycling
plant!




Tonnes

ProSUM - Urban Mine Platform
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3 main waste streams
covered:

Batteries

Vehicles

WEEE

Heterogeneity between

inflows and outflows
Inflows in terms of products,
product composition and
substances present in
products
Outflows (wastes)




ProSUM Methodology for Batteries, ELV and WEEE
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M. A. Wagner, J. Huisman, A. N. Lgvik, H. Habib, P. Mahlitz, and E. van der Voet, “Methodology to prospect electronics compositions and flows, illustrated by material trends in
printed circuit boards,” Journal of Cleaner Production, vol. 307, p. 127164, Jul. 2021, doi: 10.1016/j.jclepro.2021.127164.
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00-now

Extend time series
ProSUM method
WEEE in cars

WEEE in C&D

Novel products
relevant for low-
carbon and circular
economy transitions

Future:

Methodological
simplifications
Extrapolations or
setting stock
constraints, remodel
consumption


https://doi.org/10.1016/j.jclepro.2021.127164

Mining Waste (MinW) F
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Tailings and

Mining waste data: Data imputation Mining
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Mining Waste Flow

Exploration Remediation

Determine resource and Produced of economic Area is restored as
matrix extractable RM agreed for after use

Mineral Generated
extraction waste
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Mining Waste — case studies

Case

Hakansboda Sweden Cu, Co, complex Field visit, sampling for beneficiation test in
autumn 2022, field work - spring 2023

Lece tailings Serbia In, Au,... Planned for 2023

Otanmaki Finland limenite (Ti) Started, m3D model, drilling fall 2022

Large tailings Sweden Pb, Zn, F, Ba, Fe, REE, Co... Drilling: autumn 2022, first results

Salau France W Planned winter 2022/2023
Tools

Exploration, recoverability, processes, stakeholder interactions

Aim

How to explore and extract the waste (technology, policy legislation, investments,
environment, stakeholders)
UNFC

15



UNFC & Anthropogenic Resources

United Nations Framework Classification for Resources
A global standard for communicating recoverable quantities

wees | based on the maturity level of the recovery project

United Nations Framework

Classification for Resources
Update 2019

 universally acceptable

* internationally applicable

Resource Management
National Aggregation

UNFC Guidance Europe

' Qualified Experts
> =

% S .
a» Policy  qualified Persons
THE GLOBAL GOALS Public Reporting
For Sustainable Development Legal <
CRIRSCO Requirements
Best Practice ESG

National Standards ; Na tional
o

Local-Regional



UNFC & Anthropogenic Resources
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UNFC in Tailings Projects
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FUtuRaM

Future Availability of Secondary Raw Materials

Futu Thank you !

FutuRaM.eu

Future availability
of secondary
raw materials

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs, Geological

Confédération suisse Education and Research EAER o Funded by Survey

Confederazione Svizzera State Secretariat for Education,

. . . * -
Confederaziun svizra Research and Innovation SERI the European U n |0n Of Sweden

Swiss Confederation EU Framework Programmes
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