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New Membership Programme As Of November 2022
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Energy Transition Supply Chain Complexity
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Economic Boom and Bust Cycles
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Recovery and Prosperity:
• Increase in productivity
• Consumer confidence
• Increasing demand
• Higher prices

Contraction and Stagnation:
• Over exuberance
• Over investment
• Over supply
• Prices Collapse
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Lithium Ion Battery Supply Chain
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Key Traits of Successful Supply Chains
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 Non-Circular Net Zero is essentially a linear economy with a massive penalty for burying CO2 
 Business as usual already has implemented many efficiency improvements using catalysis, chemical and heat 

engineering; replacing fossil fuels with waste CO2 and green hydrogen drops into the same downstream
 The Circular Economy reduces virgin material dependence and waste disposal
 Sustainability 4.0 – “The repair and share economy” is a way by which we can limit the damage we do to the 

planet while maintaining a reasonable quality of life. It’s a quietly growing movement. 

NetZero Does not Enable the Circular Economy 
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Metal Content by Battery Chemistry
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Key Critical Raw Material Needs Include Manganese
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Source: Benchmark Minerals, January 2023
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Meeting Demand for Ni and Mn from Secondary Sources
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Recycled
LIB

Recycled 
non-LIB/Other

Sustainable Mine 
Sources

Secondary Sources of Ni & Mn

Advantages: 
High recycling rates

Large volumes
Known specifications 

for NCM/NCA

Disadvantages:
Only 3-12% Mn in 

majority of spent NCM 
batteries

Recycling concentrated 
in Asian countries

Advantages: 
Many industry players
Reasonable Volumes

Uses same refineries as 
LIB black mass

Suitable for LNMO

Disadvantages:
Potential for wider 
range of impurities
Not as suitable for 
high-Ni NCM/NCA

Advantages: 
No need for a complex 

collection infrastructure
Potential for large volumes 

with one specification
Can also take in recycling

Disadvantages:
Lead time until fully 

operational
Can it meet European 

demand?
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Manganese Recycling Challenges

 Mn is the last priority for a hydromet after Ni, Co and Li.
 It costs as much to recycle Mn as it does Ni and Co combined.
 Mn doesn’t get recycled back to the grade needed for most batteries (NCM, NCA).
 Usually end up getting Mn(OH)x when the carbonates would be preferable.
 Need to rationalize different Mn-rich precipitates and process centrally.
 Pyro units have a Mn-containing slag which is in the form of oxides and silicates, goes into 

construction materials currently. With some upgrading, could be viable for LNMO/LMFP. 
 As long the feeds don’t have too much Fe or fluorine, they can be viable for upgrading – 

companies can also choose to do an extra upgrade themselves then send for refining – needs 
discussion between the companies and the refiners.

 Blending of Mn salts from different recycled materials with purer feeds of Mn e.g., from the 
mine tailings can be a useful strategy – but need to demonstrate it.

 Cathode-to-cathode is one useful strategy but difficult for LNMO where there is no EoL scrap.
 There is competition from other industries – e.g., steel alloys and taking the feed into batteries 

could cause a structural deficit there.
 We still need much higher-grade recycled Mn for NCM. Not clear where all of it will come from.
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Diversity of Capabilities Key to Meeting Supply Chain Needs
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Manganese Recycling Challenges
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Map of Downstream Battery Processing
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Source: Chen et al., Recycling End-of-Life Electric Vehicle Lithium-Ion Batteries, Joule (2019)



Key Announced Recycling Projects With Hydrometallurgy
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2023
Fortum, Harjavalta, Finland, 5 kt of batteries

2023
Tozero, Munich, Germany (Pilot)

2025
BASF, Schwarzeide, Germany

2025 (Black Mass), 2027 (Hydromet)
Eramet/Suez, Dunkirk, France, 50 kt of battery modules

2025/26
EcoNiLi Battery, Southern Spain
45 kt of batteries, 25 kt hydromet

2026/27
Li-Cycle/Glencore Portovesme, Italy (the “Portovesme Hub”). 
50,000-70,000 tonnes black mass (36GWh) batteries

TOTAL SCRAP BATTERY WEIGHT 
FORECAST FOR 2030 AVAILABLE 
FOR RECYCLING IN EUROPE 
~500 KT (33% EOL, 67%% 
PRODUCTION SCRAP) (@10% 
PRODUCTION SCRAP RATE) (CES 
DATA, 2022) 

CONSERVATIVELY NEED AROUND 
250 KT HYDROMET CAPACITY BY 
2030 AND 500 KT BY 2040
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Proses Makina Flex Batt® Process 
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Proses Makina Flex Batt® Process 
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Take Home Messages

 Creating a sustainable supply chain within Europe for batteries requires a high 
degree of cooperation and transparency amongst the supply chain to avoid or 
at least limit the boom-bust cycles seen in other industries.

 Much of the effort needed isn’t necessarily technical – it’s logistical and 
requires cooperation between different stakeholders. 

 A much more granular view is required on the capabilities of the existing and 
new entrants and if they are covering the future supply chain rationally.

 Cathode formulations are increasingly Ni and Mn centric, and more recycled 
metal is required in line with sustainability/ESG goals.

 More large sophisticated recycling and hydrometallurgical capacity is needed 
to meet future demand and investment is needed along with input from 
investors, technology specialists and licensors.

 Newcomers and companies from adjacent industries with broad skill sets at 
TRL9 are keen to expand capacity in Europe and investment will enable a faster 
ramp up of sustainable capacity.
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Thank you  for listening!
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Catch us at:

EV Battery Recycling & Reuse, 2023, 23-24th ,Oct 2023, 
Frankfurt, Germany 
www.ev-battery-recycling.com

GDMMC Asia Intl Battery Recycling Summit (AIBR) 
Conference, 4-7 Dec, 2023, Singapore
Barecycle

 

http://www.ev-battery-recycling.com/
https://www.barecycle.com/

