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Decarbonization of transport sector: Electrification and EVs

-The rapid adoption of EVs has caused LiB prices to fall in recent years.
-At least five millions are on roads in 2019.
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Overwhelming or shortage?!
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A complicated Task

 Different battery chemistries

 Ever-evolving cell design and using new chemical materials in batteries 

 Different physical/chemical (or combination of them) reactions could be used: They have their own 

specific requirements

 Closed loop or open loop

 N*n*n situations 
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-Inputs, outputs and environmental impacts of a product system throughout its life cycle

-Address the environmental aspects and potential environmental impacts throughout a product life cycle:

 from raw material acquisition, through production, distribution, use, end of life treatment, recycling, and final 

disposal.

 a cradle to grave

 well to wheel
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Source: Li, L., Zhang, X., Li, M. et al. Electrochem. Energ. 

Rev. (2018) 1: 461. https://doi.org/10.1007/s41918-018-0012-1
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Literature

-There are 10 papers that considered recycling of LIBs in their LCA study.

-The LCI data used mainly referred to GREET and Ecoinvent

-The impact category covered are diverse.

-Diverse goal and scope

-Diverse battery material.

-Diverse LCIA.
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Challenges

The laboratory scale treatment methods needs to be scaled up to pilot and industrial (commercial) scales

Consistent data base are needed for recycling of LiBs, based on real-data (average) rather than a mix of 
industrial processes from different activities or theoretical assumptions

Complete impact category coverage

Consequential impacts of Recycling of LIBs need to be considered (CLCA)-What are the impacts on circular 
economy!

Consistent data base for the production of battery packs are needed based on real-data (average) rather than a 
mix of literature studies on the production of LIBs

 Material flows from raw material extraction points to battery production needs to be determined!
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-Different databases available:

Ecoinvent USDA

Open LCA                                                               

GaBi

Greet                                                                    

Agri-footprint

JRC                                                                
UVEK LCI Data 
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ReLiB

-Design environmentally friendly, economically and industrially feasible process to treat Spent LIBs

-Provide a benchmark for recycling of LIBs and perform LCA of LIBs using practical data

-Model the avoided upstream flows of battery materials (from raw material acquisition) in a closed-loop concept

-Provide a model for assessing different impacts of recycling of spent LIBs considering different chemistries, using a 
consistent goal and scope as well as LCIA

-Considering consequential impacts of recycling of spent LIBs in other supply chains, e.g. raw battery material market
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-Different LCA models available:

Simapro Umberto

Open LCA                                                               

GaBi

Greet                                                                     

Athena

Gemiss
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Decarburization of Transport sector

-Anthropogenic GHG emissions, the main culprit of climate change
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