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KRITISKE RAMATERIALER

EU LISTE 2020

« Kritiske ramaterialer er materialer som er
okonomisk viktige og hvor det er risiko
forbundet med tilgangen.

« Det handler om sikkerhet og geopolitikk

« EU’s fagorganer EIT — ERMA;

- Mineralene 1 Bjerkreim forekomsten kan
ogsa brukes 1 framstilling av Fosfat og
Titanmetall foruten Vanadium og
Fosfatstein

- Dvs. 4 ramaterialer pa EU s liste

N' Norge Mineraler AS

2020 critical raw materials (new as compared to 2017 in bold)

Antimony Hafnium Phosphorus
Baryte Heavy Rare Earth Elements Scandium |
Beryllium Light Rare Earth Elements Silicon metal
Bismuth Indium Tantalum
Borate Magnesium Tungsten
Cobalt Natural graphite Vanadium
Coking coal | Natural rubber Bauxite |
Fluorspar Niobium Lithium
Gallium Platinum Group Metals im
Germanium Phosphate rock Strontium |

Kilde: https://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en




Nl Norge Mineraler AS
FOSFOR

Mineral-apatitt

Ett av tre makro nzringstoft — N P K

I kunstgjodsel — plantenzring - 1 formidler
Kilde; uio.no

[ en lang rekke kjemier og kjemiske produkter

I batterier — ulike teknologier

Tesla is already using cobalt-free LFP batteries in
half of its new cars produced

Fred Lambert - Apr. 22nd 2022 2:57 am PT W

i Pt AV i ey
Kilde: Tesla.com e —






GEOLOGICAL MAP OF THE ROGALAND ANORTHOSITE PROVINCE

Scale 1:75 000
Mogens Marker, Henrik Schiellerup, Gurli B. Meyer, Brian Robins and Olivier Bolle
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DET MESTE KOMMER FRA "N Norge Mineraler AS
EN GRUVE

Metaller och mineral i en elbil*”

Sirkuler ekonomi utvikling— 100 % gjennvinning Metall/mineral Antal kg
- Ikke realistisk pa mange tiar for viktige materialer J&rn o
Koppar 53
Magnesium 24
Zink 0,1
Grafit 66
I Kobolt
Q00000 e 13
Cin L« Jui Ino] P Tre) Séllsynta jordartsmetaller 0,5
: : - @9@@0@ Nickel 40
T oo 200000 | . :
Q0@ Q0000
000 000 ¢ Jcalre L dreclag Annat 0,3
’ . .
@ 7o C T JEW C T T T R G =0

.. X3 . .e o
* Kdlla IEA forutom jarn som kommer fran Volvc
Kilde: NGU brosjyre, Mineraler for det Global industrialisering har i alle &r blitt fulgt av okende behov for bide mengder og typer av rvarer. Car Group, Annual Report 2020
B Den hoyteknologiske revolusjonen og det grenne skiftet har medfert et behov for & bruke en stadig
gronne Sklfte tema 1 2019 storre del av det periodiske systemet - her eksemplifisert ved behovet for grunnstoffer i kjernetekno- Kl d -S :
> e ; O P o 5 11ae; dSvemin.se
logier gjennom de siste tre hundre ar. Figur basert pa . Figuren modifisert etter Volker, Z.,Simons, J.,
Reiler., Ashfield, M., Rennie, C. (BP), 2014, "Materials critical to the energy industry - An introduction”.



VANADIUM

« Mineral - vanadiumbarende magnetitt
- Egenskaper og styrke 1 stil legeringer

« Okte krav til styrke 1 armeringslegeringer, bl.a. 1 Kina
Stasjonaere stromningsbatterier- energilagringsanlegg med

«hurtig avtapping og pafylling». Lokal kraftutjevning/balansering
« Eeks. Trondheimsbaserte Bryte batteries. Pilot hos R. Kjeldsberg

Flow Batteries

oW Batteries(VRFB)

ary energy storage.
egradation and sel

are one of the most susta'mab\e

They provide a long operational

ium Redox Fl |
Coo f-discharge, and low levelized cost of

solutions for ;tation
lifetime, negligible d
storage(LCOS).

Kilde; www.brytebatteries.com




TITAN

« Mineral, lmenitt-FeT10O3

« Videreforedles/konsentreres ofte til T1O2
titaniumdioksid , pigment

« Maling, tannkrem + komponent 1 mange
andre produkter/formal

« Kan vere aktuell 1 batteriteknologier for
kjoretoy, maskiner og for stasjonzere
stromningsbatterier Foto; Jotun Foto; Colgate
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Kilde: Titoech.no Kilde: Science.org
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Norge Mining could contribute ~185 mn EUR per annum to Norwegian GDP
and support ~1,200 jobs each year

10 Mtpa scenario

Direct impacts Supply chain impacts Multiplier impacts

Description Direct contribution of the @ Indirect contribution to GDP and /=Y Contribution of spending of direct
mining project to GDP and jobs jobs from suppliers to traditional @ and indirect employees on food,
(i.e., from Norge Mining and mining providers as well as beverages, recreation, clothing,
direct subcontractors) suppliers of suppliers, etc. Tier 1 = housing and other consumer goods
suppliers include fuel companies and services

and machine manufacturers,

\\\Jé Long-term impact1: accounting firms, etc.

Local GDP 40mn EUR GDP 65mn EUR GDP 17.5mn EUR
Rogaland

350 jobs 330 jobs 130 jobs
National Norway GDP 50mn EUR GDP 100mn EUR GDP 35mn EUR

430 jobs 500 jobs 250 jobs

| J
Trans- . L . . :
national Europe GDP 33bn EUR and 80k jobs that are threatened by supply chain disruptions are no impact assessment available

potentially supported through Norge Mining



'N' Norge Mineraler AS

A 10Mtpa scenario could create ~185mn EUR GDP p.a., across Norway while
strengthening local communities and Norway’s international significance

Scale
Dimension Regional/ Local National Transnational Content
Socio- _ . Up to 33bn EUR revenues S B s e
7 : 125mn EUR GDPImpact _a5mn EUR GDP impact, ~ and 80k jobs at risk of e | e
o economic for Rogaland, ~800 jobs 1.2k i - . ¢ St Ll . S :
supported ~1.2K jobs supported supply disruption M Bl =
development protected? | | =5 Ed
o~ Net-zero Potential CO2 emission reduction of up to 0.9Mt p.a. through green mining and z
~ transition processing, and of up to 0.5Mt p.a. through shorter downstream delivery?

Eigersund population to
ffﬁ% Demographic grow by 7%, workforce by
renewal 4%, and share of retirees
in population reaches 20%

T
uuﬂ 3
T

Significant investments

L[']m Infrastructure required to develop X
improvement transportation and expand
port capacity

1. Annual run-rate impact (excluding initial capex impact) for 10Mtpa scenario
2 Ear full avirantian (1RENAMtna) eranaria
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