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Innovation for circular production of
phosphorus and rare earth elements

1t

Primary production Fossil-free energy and
processes
Iron ore Pellets /
~27 Mt Sponge Iron
Secondary product, circular production 500 jobs

@7 10 billion SEKs
Own circular and
fossil-free

production
of inputs

Mine tailings
~6 Mt

Sulphuric acid
Hydrogen
Ammonia

Ammonium Nitrate




Th e Ree M A P Set u p Circular Ind:l’.lst.r.ifl.l‘.hpark in Luled

Green.Hyd rogen

[ IL
Mines [ Pyrite concentrate

Boliden
Pyrite plant E n

Iron oxide
Pyrite
roasting
Ammonia plant
Green Ammonia
(o]
Energy to the
LKAB's mine Slele] industrial park
oo Sulphuric acid plant
Pellets/Sponge iron Sulphuric acid S

Mineral fertiliser Nitric acid
o A B Phosphoric acid
3 Apatite Apatite plant Apatite Hydro
(by-product) concentrate ‘
o S
. Ammonium
Explosives nitrate

Kiruna

Rare Earth
Elements (REE)

Gypsum
(by-product)




industry frem today’s

ening our business by extracting critical ming

s ® e ] |

:“.f-“" ~ Phosphorus for mineral Rare Earth Elements for
’_:,, fertiliser, essential for the electrical vehicles and
.. world's food production ~ wind turbines
g B e T e .

B > >R ‘
g i Vv. o



L RTR

i







Future expansion in all
parts of the business  Narvik X

* Investments and jobs in m ®

Malmfalten, apatite plant that
provides the Industrial Park for
further processing

» Possible with increased production %W m

of apatite and direct sales

e Luled best choice for the industrial
park

 Logistics in and out polcirkeln
e Inputs

e Product volumes

* Land and electric power

* Synergies with existing operations
— 220 employees in Lulea




Europe needs rare earths
but has no extraction and marginal refinement

Rare earth oxide Rare earth oxide Rare earth metals Permanent magnets Example: Wind turbines
mining processing
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Source: European Raw Materials Alliance, combined data from Roskill 2018; Adamas Intelligence 2019; Peteves 2017; Carrara et at 2020; IEA 2021; USGS 2021
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Great potential with increased mineral assets and reserves
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