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Our focus is on producing:
- vanadium pentoxide; and 
- nickel, cobalt and lithium sulphates. 

Zero Carbon High Purity
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Our mission is to produce Zero Carbon High Purity 
products in the Nordic region to create a sustainable 
future for all.

Mission
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- The Zero Carbon High Purity Vanadium Project 
is a 50/50 joint venture between Critical Metals 
and Neometals Ltd (ASX:NMT).

- Critical Metals signed a binding agreement with 
Nordic and US based steel producer SSAB 
www.ssab.com) in April 2020 to purchase 2Mt 
of slag.

- Critical Metals signed a non-binding 
memorandum of understanding with H2 Green 
Steel AB www.h2greensteel.com in September 
2021 to complete due diligence on purchasing 4 
Mt of slag.

- Neometals developed a low energy – low 
emission flowsheet to recover high purity 
vanadium from slag produced in the steel 
making process. 

Zero Carbon 
High Purity 

Vanadium

http://www.ssab.com/
http://www.h2greensteel.com/


- Vanadium is on the European Commission’s Critical Raw Material list. 
- Security of supply is a priority for the European Union (EU).
- The EU is a net importer of vanadium.
- Vanadium is used in steel (90%), energy storage including redox flow 

batteries and LiB cathodes (2%) and aerospace alloys among other 
uses (8%)

Vanadium
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Simple concept
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Simplified 
flowsheet
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Vanadium



Wagon 
cleaning

The slag will be transported by ship from Luleå and Oxelösund in Sweden and Raahe in 
Finland for processing at the Tahkoluoto Port, Pori in Finland. 

Outstanding 
Location
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Wagon 
cleaning

Tahkoluoto Port is ice free, open 365 days a year and provides outstanding logistical solutions. 
Outstanding 

Location
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Artist impression of vanadium project and slag/SSM stockpiles on the left. Tall white and blue 
buildings and chimney on the right are the Peri-Pori power station. Photo by Einari Vuorinen



Strong 
returns
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Preliminary Feasibility Study results released by Neometals Ltd on 4 May 2021. All numbers on 100% ownership basis. 

Zero Carbon 
High Purity 

Vanadium
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Position on 
cost curve
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Timetable
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Joint venture 
partner

Location and 
logistics 

management

Supportive 
government 

agency
Host city

EIA management Finnish legal 
advisers

Slag supply 
counterparty Port of Pori

Permitting 
management

Life cycle 
consultant

Engineering and 
design

Environmental, 
chemical and 

building permits

Contributors
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Summary
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- High grade slag feedstock 3.93% V2O5 (reference grade).
- Vanadium recoveries exceeding 75%.
- Product purity greater than 99.5% V2O5.

- The project will be in the lowest quartile of operating costs for 
vanadium producers globally without opening a new mine.

- The project will supply approximately 5% of the world's vanadium 
when it reaches capacity.

Zero Carbon 
High Purity 

Vanadium
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• Critical Metals has the opportunity to recover 
high purity metals from scrap and spent 
lithium-ion batteries (LiB) in Norway, Sweden, 
Denmark and Finland (Nordics) – the region 
with the highest electric vehicle (EV) 
penetration rates in the world.

• An exclusive license to commercialise the LiB 
recycling technology in the Nordics was 
granted to Critical Metals Ltd by a wholly 
owned subsidiary of ASX listed Neometals Ltd 
(Neometals) in 2019. 

• A memorandum of understanding (MoU) was 
signed with ASX listed Hannans Ltd on 9 
September 2021 to joint venture the 
commercialisation process.

• Critical must pay a gross revenue royalty to the 
Neometals subsidiary.

Lithium-ion 
Battery 

Recycling



Opportunity
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• The opportunity is the recovery of high purity metals from LiB 
using a LiB recycling technology that: 

• is safe, sustainable, low energy and low CO2 when compared 
to incumbent technologies; and that

• has been the subject of comprehensive pilot plant and 
validation test work programs. 

• Technology rights cover Norway, Sweden, Denmark and Finland. 

• Growing volumes of scrap and spent LiB contain significant nickel, 
cobalt, lithium and manganese content. 

• The LiB recycling technology unlocks that embedded value.

Lithium-ion 
Battery 

Recycling



What is LiB 
Recycling?
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Lithium-ion 
Battery 

Recycling

• Lithium-ion batteries (LiB) are energy storage devices comprising 
several metals including nickel, cobalt, lithium and manganese (and 
others) - the growth in LiB is massive.

• If not handled correctly LiB explode, are flammable and toxic – not 
suitable for long term storage at end-of-life or for disposal in landfill.

• LiB recycling involves shredding, sorting and refining to make the 
batteries safe and to recover valuable metals for reuse.

• LiB recycling using environmentally and socially acceptable processes 
is the only way.



What’s in a LiB?
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Lithium-ion 
Battery 

Recycling
By weight an LiB generally comprises:

• Cathode: 30%

• Anode: 15%

• Electrolyte: 10%

• Aluminium & copper: 35%

• Steel case, binders and plastics: 10%

Elemental breakdown of an LiB is generally: 

• Lithium: 7%

• Oxygen: 33%

• Ni/Mn/Co (811): 48%/6%/6%

• Ni/Mn/Co (622): 36%/11%/12%



What’s recovered 
from a LiB?
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Lithium-ion 
Battery 

Recycling

Source: Neometals Ltd ASX release dated 15 September 2021



Characteristics of 
future LiB 

recycling winners
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Lithium-ion 
Battery 

Recycling

• Hydrometallurgical recycling process

• High recoveries, low GHG emissions, low H2O consumption, format 
agnostic

• Secure LiB feedstock supply

• Short to medium term will come form Giga factory scrap

• Scalable 

• Technology and business model must be scalable

• Ramp up quickly to handle scrap now and end of life in the future

• Leads to increased profitability and improved margins



Key variables for 
LiB recycling 

analysis
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Lithium-ion 
Battery 

Recycling

• LiB waste feedstock mix and cost

• Scrap rates and product recall rates

• LiB life

• Collection rates

• Recycling and reuse rates of LiB

• Recoveries and efficiencies of refining technologies

• Commodity prices

• Legislative reforms

• Raw material security



Europe’s 
challenge
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Lithium-ion 
Battery 

Recycling

• Europe Union (EU) does not have enough battery metals to meet its 
growth ambitions.

• Every source of battery metals will be retained in the EU and the loop 
will be closed. 

• EU is focussed on circular economy and recycling to ensure supply 
chain resilience.

• Security of raw material supply is a key theme for the EU.



Nordic market
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Lithium-ion 
Battery 

Recycling

• Take-up of EV in the Nordics is the highest in the world – there are 
more EV per capita in Norway than anywhere else globally.

• Four Giga factories in construction or planned in the Nordics.
• Immediate and growing need for industrial scale, safe, sustainable 

and low CO2 processes to recover metals from scrap and spent 
LiBs and reduce waste stockpiles.



Nordic market 
size
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Lithium-ion 
Battery 

Recycling

Year 2024 2025 2026 2027 2028 2029 2030

Giga factories 
(GWh) 40 73 96 112 112 112 112

10% scrap rate 4 7.3 9.6 11.2 11.2 11.2 11.2

LiB waste (kt) 20 36.5 48 56 56 56 56

Table: Expected GWh in Nordic region

Estimates only, based on publicly stated information



Nordic sweet spot
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Market EV (000s) EV mix (%)
Germany 368 23
France 163 16

UK 153 15
Italy 80 8

Norway 78 83
Sweden 76 40
Denmark 30 28
Finland 18 28
Total 202

Table: West European new plug-in passenger car registrations January – July 2021.
Combines both battery EVs (BEV) and Plug-in hybrid EVs (PHEV)

Lithium-ion 
Battery 

Recycling



Barriers to entry 
to LiB recycling
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Lithium-ion 
Battery 

Recycling

• Time and resources required to research and develop an industrial 
scale, fully integrated, safe and compliant LiB recycling process.

• Securing permits to operate.

• Requirement for a steady stream of consistent LiB feedstock to 
underwrite business. 

• Means to fund and build plants to the high standard required by OEM. 



Competition
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• There is strong competition in the Nordics to:

• offer an industrial scale, safe, reliable, sustainable and profitable 
fully integrated LiB recycling process; 

• secure scrap LiB from the cell production lines of Giga factories, 
the most likely early consistent feedstock source of LiB for 
recycling; and 

• access the increasing volumes of LiB once they have reached end 
of life (note many LiB are being repurposed prior to being 
recycled).

Lithium-ion 
Battery 

Recycling



Revenue, cost 
drivers and 
multiples 
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• Potentially strong margins circa 40% - 50% 

• Estimated LiB recycling revenue $4,000 – 5,000/t*

• Variable include feedstock type, recovery and efficiency rates and 
commodity prices

• Estimated cost range $2,000 - $3,000/t 

• Feedstock acquisition costs, processing, reagents, labour, energy, 
collection, transportation

• Listed LiB recycling companies are trading on multiples of 15 X EBITDA

Lithium-ion 
Battery 

Recycling

* Figures in US$



Shredding, 
sorting and 

refining
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Lithium-ion 
Battery 

Recycling

• The shredding and sorting (Stage 1) and refining (Stage 2) 
components of the technology are capable of processing multiple LiB 
chemistries, formats and types. 

• Stage 1 products include mixed cathode and anode “black mass” plus 
steel, plastic and foil. 

• Stage 2 products include high purity battery chemicals including 
nickel, cobalt, lithium and manganese sulphates.



MoU with 
Hannans
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• Hannans with the right to earn a 50% interest in each and every 
LiB recycling plant developed in the Nordics pursuant to the 
exclusive license by funding activities through to a final investment 
decision (FID) with respect to each plant.

• Hannans needs to secure LiB feedstock to create a sustainable 
operation; obtain social licences to operate; assess the social, 
environmental and financial feasibility of establishing each plant; 
and arrange debt and equity funding.

• Hannans alone has the right to decide whether to make a positive 
FID. 

• If Critical elects to contribute to fund post a Final Investment 
Decision it can maintain a 50% interest in that particular plant. 

Lithium-ion 
Battery 

Recycling



Corporate 
relationships
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Lithium-ion 
Battery 

Recycling

* Primobius to deploy Stage 1 in commercial operation early 2022, processing 10 tonnes per day 
of LiB feedstock. Primobius to complete current demonstration plant trial in November 2021 as 
part of a feasibility study into construction of a 50 tonne per day (20,000 tpa) operation. 

*



Conditions to be 
satisfied
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Lithium-ion 
Battery 

Recycling

• For the proposed transaction with Hannans to complete successfully:

• Critical Metals shareholders must approve the transaction at 
today’s Annual General Meeting (note that Neometals will 
voluntarily abstain from voting);

• Hannans shareholder must approve the transaction at its Annual 
General Meeting to be held in November 2021 (note that 
Neometals will voluntarily abstain from voting); and

• Hannans must complete a capital raising of not less than AU$5 
Million prior to 31 December 2021. 
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Components
Critical 
Metals’ 
Equity

Comment

Zero Carbon 
High Purity 
Vanadium 

Project

50%

Consider vanadium companies 
including Largo Resources Ltd 

(LGO.TO), Bushveld Minerals Ltd 
(BMN.L) and Australian Vanadium 

Ltd (ASX:AVL)

LiB Battery 
Recycling 50%

Consider LiB recycling companies 
including Li-Cycle Holdings Corp 
(LICY.NYSE), Lithium Australia NL 

(ASX:LIT) and Hannans Ltd 
(ASX:HNR)*

*Hannans market capitalisation today is AU$41M higher than 
immediately prior to the announcement of the MoU with 
Critical Metals for LiB recycling rights on 9 September 2021.

Valuation
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Security Number Notes

Fully paid ordinary (FPO) 
shares 39,321,246

FPO 1,519,541
Refer NoM
for 2021 
AGM

Options, expiring 26-11-
2023, exercisable at $0.30 
per option

6,500,000

Options, expiring 07-10-
2024 exercisable at $0.40 
per option

3,020,000

Options, 3 tranches subject 
to vesting conditions

Refer NoM
for 2021 
AGMCapital Structure
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Directors

• Jonathan Murray (Chairman)

• Damian Hicks (Executive Director)

• Markus Bachmann, Kris Gram, Darren Townsend and 
Olof Forslund (Non-Executive Directors) 

Enquiries:
Damian Hicks

Executive Director
+46 703 225 133 (Sweden)

+61 8 9322 3383 (Australia)
dhicks@criticalmetals.eu
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