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FerroSilva

- A GreenTech opportunity
with global reach

This document presents the plans by FerroSilva AB, aiming to
commercialize an innovative way of providing cost-effective
iron and more at negative CO2 emissions by gasified biomass
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FerroSilva

Vision of

FerroSilva

To radically reduce GHG emissions and bring the world:
* cost-competitive,
e carbon-negative,

 fully carburized

iron raw material and biochar for the Electric Arc Furnace steel
production of the future.

Making best possible use of waste products from forestry and
agriculture, generating only valuable by-products, such as
biogenic liquefied carbon dioxide for e-fuels and more.



Why not efficiently
use the chemical energy
inherent in biomass residue?

Why leave residue from forestry and
agriculture unused, only to emit
carbon as Greenhouse Gases?

Why not collect, liguefy and deliver

green carbon atoms to value

adding processes that
need them?



‘ A detailed feasibility study is completed

FerroSilva

FerroSilva feasibility study

Final report 2022-11-30

Rufger Gyllenram
Pater Samusksson



d Our basic concept: Use the chemical
e hotential energy in residual biomass

Up to 90% lower electricity need vs a hydrogen process Biomass energy used more efficiently than in alternatives
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rerrosiva A SUItable first factory site is agreed

e Ovako’s currently scrap-based
steelmaking site in Hofors, Sweden

* Suitable available area, with site utilities
adjacent to the proposed location

* Easy integration with existing production
facilities and district heating

* Good connections by rail and road

* A long-term offtake agreement will
ensure factory loading
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FerroSilva

Bioenergy factor assessment
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% Applying the FerroSilva concept is possible
FerroSilva . : : .
broadly and with massive climate impact

* The Top10 suitable countries account
for 66% of global steel production

* Today >2 billion tons of GHG emissions
* Only 9 countries were identified as unsuitable

* Switching to bioenergy can also:

e Reduce emissions by eliminating long distance
bulk transport of fossil fuels, >70% less CO2
emissions than importing coal

* Benefit the local economy — e.g. in Brazil, a
support for agriculture can be a significant
political driver for biomass utilization

Steel production
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&

rerrosiva 1 NE Platform FerroSilva will act from

* A growing customer demand for green DRI at a significant pricing advantage
* Afirst factory, at a an agreed site, setting the path for future expansions

* DRI provided at competitive costs and a leading low (negative) CO2 footprint
* Without need for large investments in green electricity infrastructure

* Sweden/Finland is one of the regions in the world with a competitive advantage
for producing biomass-based green primary steel

» Useful by-products: biogenic liquefied CO2, biochar, biogenic BTX, district heating



‘ In the supply chain from iron ore to steel,

FerroSilva

the aim is a leadership in carbon-negative DRI

FerroSilva focus
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rerrosive  OWedish forest-bioenergy system (TWh)

Stock increase Decomposition

Paper pulp:
40,0 TWh

26,9 TWh

.
Stumps

el Stumps, Roots: 83.0 TWh
110 TWh

Branches 20.6 TWh

and Tops ; S
LAPE I Slash: 554 TWh

Black liquor /
Tall oil pitch /

86 TWh
‘ ' Bark: 47.5 TWh
————— o

Pulpwood including . Bark:

Stemwood: LENRERGRRTY ) 2.0TWh
240 TWh
Timber including Sawmills Sawn timber: 36.0 TWh

bark: 80.0 TWh
= : Sawdust:

.y
Import: 5.0 TWh N 8.0TWh Pellet
ot S port: 4.0 TWh Bark/Chips: industry
Urban 8.0TWh
forest |jrban: 7.5 TWh
aucrve I Firewood: 9.0 TWh
productive

forest  Protected forest: 31.0 TWh

Recycled paper: 4.0 TWh

Paper
mills

Pulp for export: 17.0 TWh

UMLOL HJeg
UMLOE
eay alsem

YMLOL o eL

.

Paper:450Twh Paper

Waste wood: 5.0 TWh

District heat
Bio-electricity

Pellet: 4.0 TWh
Pellet: 4.0 TWh

Biofuels

Heating
excluding
district heat

® Wood from harvest

& Non harvested increment,
remaining in forest

@ Branches, tops and stumps
from harvesting, remaining
in the forest

Product flows, including recycling

@ Primary bioenergy
(directly from forest)

@ Secondary bioenergy
(residues from forest industry)

Source: IRENA, International Renewable
Energy Agency, 2019. Based on statistics
from Swedish National Forest Inventory,
Statistics Sweden, Swedish Energy
Agency, Swedish Forest Industries

Federation and others.
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BIOVARME 2023

i
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Bioenergy used for

rerroSi heat in Sweden
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FerroSilva

BiOMASS wp

Dryer

The FerroSilva technologies

Dried
biomass

Biogenic CO2, of increasing
importance

CO, o CO, compression » Liquid
and liquefaction co,
Gasifying 0. / electrici
agent , | electricity Recycled O, / electicity Iron ore o
l : top gas . l 2
1
4 y
Raw Tar-free Reducing Top
Gasifier SYNGas | Tar removal / | Y"935 | CO, & acid gas DRI shaft gas co,
(DFB or CFB) reforming gas removal furnace removal pa
I
l . | \ |
v Acid gas, Carburising gas H,O0  Recycled
Ash/ char / flue gas Tar H,O top gas
Sponge iron

Biogenic carbon as needed
in steelmaking

Potential biogenic BTX
supply to chemical industry

A key challenge in the
hydrogen reduction process

39



rerrosiva S€leCted highlights

* Cost position

_ , . N Cost effici Public fundi =
. Strong and Supported by .bIO enic Innovation El'j ostefficiency 74 ublicfunding e -]
by-products and a carburized DRI gjgavidance @~  Market 4 Timing
. o S
¢ SUStaln.ab”'ty . Project maturity ” Environment C’; Competencies 9
* Leading low/negative GHG- ’
emissions and favourable position  Scalability /  swpychan  EER  Pofiabiiy |
for environmental permit
* Scalability

* A large global market to address with a grow.ing need for DRI and a concept that
supports local economies in forestry and agriculture

* Maturity

* An innovative process but built on mature (TRL 9) technologies and a robust business
case with supply off-take and land LOls
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