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Pregunta clave

¢, ES realmente necesario
producir RM para

nuestra vida diaria?



Comienza el dia....

MINUTO 1
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Comienza el dia....

MINUTO 5
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Comienza el dia....

MINUTE 20
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Los primeros 20 MINUTOS del dia...
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Estrategia europea
* RM: all raw materials
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Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native

Screened raw materials in 2023 assessment (new materials in blue)

Industrial and
construction minerals

Iron and ferro-alloy
metals

Precious metals

Rare earths

Other non-ferrous
metals

Bio and other materials

aggregates, baryte, bentonite, borates, diatomite, feldspar, fluorspar,
gypsum, kaolin clay, limestone, magnesite, natural graphite, perlite,
phosphate rock, phosphorus, potash, silica sand, sulphur, talc

chromium, cobalt, manganese, molybdenum, nickel, niobium, tantalum,
titanium, titanium metal, tungsten, vanadium

gold, silver, and Platinum Group Metals (iridium, palladium, platinum,
rhodium, ruthenium)

heavy rare earths - HREE (dysprosium, erbium, europium, gadolinium,
holmium, lutetium, terbium, thulium, ytterbium, yttrium); light rare
earths - LREE (cerium, lanthanum, neodymium, praseodymium and
samarium); and scandium

aluminium/bauxite, antimony, arsenic, beryllium, bismuth, cadmium,
copper, gallium, germanium, gold, hafnium, indium, lead, lithium,
magnesium, rhenium, selenium, silicon metal, silver, strontium,
tellurium, tin, zinc, zirconium

natural cork, natural rubber, natural teak wood, sapele wood, coking
coal, hydrogen, helium, roundwood, neon, krypton, xenon




Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native

2023 CRMs vs. 2020 CRMs

aluminium/bauxite gallium phosphate rock vanadium
antimony germanium phosphorus arsenic

baryte hafnium PGM feldspar
beryllium HREE scandium helium
bismuth lithium silicon metal manganese
borate LREE strontium copper

cobalt magnesium tantalum nickel

coking coal natural graphite titanium metal e
fluorspar niobium tungsten L
Legend:

Black: CRMs in 2023 and 2020
Red: CRMs in 2023, non-CRMs in 2020
Steileaz Non-CRMs in 2023 that were critical in 2020



Supply Risk

Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native
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Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native
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Hafmium 499%™ -'China
. . = Aluminium 56%
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; Cobalt 60%
Stronti _ Coking Coal 53%
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. : N g . . " o ' Fluorspar 56%
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DRC - e
e LTl -- Magnesium 9194
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TantgF:m 2501 “ee. ., 7 Manganese S8%
L “+_ Natural graphite 67%

@ L Nickel 33%
Sy Phosphate rock  44%
. Phosphorus 79%

South Africa d Australia ! “Scandium 67%
' Iridium 93% Aluminium 28% Silicon metal 76%
Chile Palladium  36% Lithium 53% Titanium metal  43%
Copper 28% ) Platinum  71% Tungsteri. 86%
Rhodium  B1% . Wanadium 62%
Ly Ruthenium 94% ¥ LREEs. 85%
g 8 Manganese 29% HREES 100%
TR italic = extraction stage

regular = processing stage

Countries accounting for largest share of global supply of CRMs



Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native
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Informe UE CRM 2023

https://ec.europa.eu/docsroom/documents/54114/attachments/1/translations/en/renditions/native
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Recycling’s contribution to meeting materials demand



Dependencia de CRM en sectores y tecnologias clave

CRM Action Plan 2020
https://ec.europa.eu/docsroom/documents/42852
Materials .Technologles
Supply Risk

(sorted largest to smallest)
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Dependencia de CRM y SRM en sectores y tecnologias clave
JRC Report 2023

https://ec.europa.eu/docsroom/documen'gs/541attachments/l/translations/en/renditions/native
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Dependencia de CRM y SRM en sectores y tecnologias clave

https://ec.europa.eu/docsroom/documents/54115/attachments/1/translations/en/renditions/native
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Li-ion batteries

+

Wind turbines

QU

Heat pumps

Data storage and servers

AN

\Y
&

Robotics

JRC Report 2023

Fuel cells

1ZE

Traction motors

0l

Hydrogen direct reduced iron and
electric arc furnaces (H2-DRI)

oF;

Smartphones, tablets and laptops

X

Drones

Solar photovoltaics (PV)

&

Data transmission networks

(&

Additive manufacturing (AM)

Space launchers and satellites



Dependencia de CRM y SRM en sectores y tecnologias clave

JRC Report 2023

https://ec.europa.eu/docsroom/documents/54115/attachments/1/translations/en/renditions/native

Copper: as current collector foil at anode
side, in wires and other conductive parts

Graphite: natural or synthetic high-
grade purity in anode electrode in all Li-
ion batteries

Silicon: in future anodes to enhance
energy density

Titanium: in future anode materials and
coatings, in LTO, for battery packaging

Phosphorous: in cathode materials in
LFP batteries

. Strategic Raw Material
@ Critical Raw Material

Aluminium: for battery packaging or
as current collector foil (cathode), in
cathode materials of NCA batteries,
high purity alumina (HPA) in coatings

Niobium: in future anode and

cathode material (coatings) to
improve stability and energy
density

Cobalt: in cathode materials in LCO, NCA and
NMC batteries

Lithium: in cathode materials (LMO, NMC,
NCA, LMO, LFP, etc.) and as salt (electrolyte).
Li metal in future anodes

Manganese: in cathode materials
for NMC and LMO batteries

Nickel: as hydroxide or intermetallic
compounds in NMC, NCA batteries

Selection of raw materials used in Li-ion batteries and their function



Dependencia de CRM y SRM en sectores y tecnologias clave

JRC Report 2023

https://ec.europa.eu/docsroom/documents/54115/attachments/1/translations/en/renditions/native

Raw materials

I U I )l‘..‘iJ
Rest of... | 3%
Russia W 3%

Taiwan | 0%

Rest of... ll 11%

Africa |l 16%
Latin..|/— 16%
Others 109

Processed
materials

B 4%
0%
0%
I 1%
I 7 2%
H 6%
10%

0%

0%
0%

N 3%

Components

0%
B 4%
I 5750
Hl 11%
15%

| 0%

0%
0%

0%

Assemblies

Il 6%
| 0%
0%
Il 7%
I, 7 5%

096
1 1%
0%
0%

0%

An overview of supply risks, bottlenecks, and key players along the supply chain of Li-ion batteries



Dependencia de CRM y SRM en sectores y tecnologias clave
JRC Report 2023

https://ec.europa.eu/docsroom/documents/54115/attachments/1/translations/en/renditions/native
Raw materials Processed materials Components Assembly
Other active material

Phosphonus

LCO (Lithium Cobalt Oxide)
active material

Anodes Li-ion
Lithium

LMO "2 (Lithium
manganese oxide) active
Natural graphite material

LFP (Lithium iron
phosphate) active material

Cobalt

Synthetic ﬂl’-.'ll)h ite anode
material (batteries)
Aluminium

MNatural graphite anode

; Cell
material (batteries)

Manganese
LiPF6 (Lithium

Hexaflurophosphate)
Electrolyte

Cathodes Li-ion -

Fluorspar NMC (Nickel-Manganese
Cobalt-Oxide) active

material

NCA (Nickel Cobalt
Aluminium Oxide) active
material

Iron ore . .
Cu semis

Separators (Li-ion) .

2 4 B 0 2 < 6 0 2 4

Copper

Steel .

[
N

=

Detailed Supply Risk of all elements in the Li-ion battery supply chain
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Acciones para incrementar seguridad de suministroy

sostenibilidad de las RM europeas
JRC Report 2023

https://ec.europa.eu/docsroom/documents/54115/attachments/1/translations/en/renditions/native

Challenging but feasible

Well adapted to some technologies * Targeted diversification

Technology * Based on International Cooperation and

* B iLabili f tech soluti 3
ased on availability of tech solutions idlbetion Strategic Partnerships

(esp. for onshore wind; PV cells)

Diversificatio Untapped potential

Challenging, long-term of supply * Medium- / long-term

Recydmg & * Recycl. volumes to increase
Resource

EU domestic'\ efficiency
production &
manufacturing

+ Both materials and designs

* R&D efforts (incl. through Horizon
Europe) for innovative efficient
technologies

* Recycling needs to start now

Promising potential

* Important for raw materials and downstream
categories (components and assemblies)

* Public acceptance & responsible
* Strategic investments mining

Fair and sustainable conditions

TR =LA ° Promoting responsible mining practices
and ensuring level playing field

* Respect social/environmental standards
* Increased public acceptance



INDICE

Paradoja socio-ambiental de la produccion de
Estrategia europea de materias primas (RM)
Estrategias regionales — caso de Asturias

Una mirada al futuro

The Role of Critical
Minerals in Clean Energy
Transitions




Una mirada al futuro

Minerales utilizados en tecnologias convencionales vs tecnologias limpias

-
Transport (kg/vehicle) SNy  WCopper
Etectric car |G [~ =Lithim
m Nickel
Conventional car NG
B Manganese
50 100 150 200 250
. Cobalt
Power generation (kg/MW)
Graphite
Offshore wind | —
B Chromium
Onshore wind NN
Molybdenum
Solar PV NN _
mZinc
Nuclear [INEERENERIS
B Rare earths
coal I
> . Silicon
Natural gas [ Others
4 000 8 000 12 000 16 000 20 000

|EA. All rights reserved.

Notes: kg = kilogramme; MW = megawatt. Steel and aluminium not included. See Chapter 1 and Annex for details on the assumptions and methodologies.

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
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Una mirada al futuro

Crecimiento en la demanda de RM en 2040 (Escenario ODS-referencia 2020 )
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42

Index (2020 = 1)
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30
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Lithium Graphite Cobalt Nickel Rare earths

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
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USD billion (2019)

Una mirada al futuro

Variacion en volumen de negocio de varios RM (Escenario ODS)

Revenue from production of coal and selected energy transition minerals in the SDS

500
400
300
200

100

Coal Energy transition Coal Energy transition Coal Energy transition

minerals minerals minerals
2020 2030 2040

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

m Rare earths

m Silicon
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1eQ



Una mirada al futuro

Aumento de la concentracidon de recursos en menos paises

Share of top three producing countries in total production for selected minerals and fossil fuels, 2019

W
S oil NI EECE saudi Arabia [JIRESEN
%
L"E’ Natural gas United States

Copper Chile Peru

Nickel Philippines

Cobalt DRC Australia
‘—é
o Graphite China Mozambique Brazil
=

Rare earths China N RSicicEl  Myanmar

Lithium Chile

Platinum Zimbabws

0% 20% 40% 60% 80%

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
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Una mirada al futuro

Prevision de demanda en diferentes escenarios

Total mineral demand for clean energy technologies by scenario

B Hydrogen

m Electricity networks

EVs and battery storage

m Other low-carbon
power generation

Wind

m Solar PV

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
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Una mirada al futuro

Tiempo de puesta de marcha de una nueva mina (promedio global)

Global average lead times from discovery to production, 2010-2019

Global average, 2010-2019

Construction  Construction
planning to production

Discovery, exploration to feasibility

12.5 1.8

3 6 9 12 15 18 Years

Average observed lead time for selected minerals (from discovery to production)

Lithium (Australia)
Lithium (South America)
Nickel (Sulfide)

Nickel (Laterite)

Copper

4 8 12 16 20 Years
|[EA. All rights reserved.

Note: Global average values are based on the top 35 mining projects that came online between 2010 and 2019.
Source: |[EA analysis based on S&P Global (2020), S&P Global (2019a) and Schodde (2017).
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Una mirada al futuro

Porcentaje de produccidon de varios RM en zonas de diferente estrés hidrico

Share of production volume by water stress level for selected minerals, 2020

Copper = Low (< 10%)

Lithium = Low-Medium (10-20%)

Zinc
= Medium-High (20-40%)

Nickel
= High (40-80%)

Bauxite

m Extremely high (> 80%)
and Arid

Cobalt

0% 20% 40% 60% 80% 100%
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Una mirada al futuro

Existing and announced lithium-ion battery recycling capacity to

El reto del reciclaje come online by 2021 by region
= 120 Asia
= Japan
100 m South Korea
H China
Europe
80 Switzerland
m Finland
60 Denmark
u Norway
" Belgium
40 m Sweden
Germany
EFrance
20 North America
|| m United States

Asia Europe North America

Amount of spent lithium-ion batteries for EVs and storage by application in the SDS

1400

GWh

mmmm Energy storage

1200
Electric trucks

1000

s Electric buses

800
Electric two- and

600 three-wheelers

mmm Electric cars
400

--o--STEPS
200
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CONCLUSION

Es necesaria una estrategia de RM multinivel (europ

regional-local) para garantizar la soberania productiva en el

Debemos conseguir que otra mineria sea posible:

mas circular, mas eficiente, mas responsable, mas sostenible...
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