
We’ve come to rely on batteries to power 
a whole array of modern applications. 
With that dependence comes an increasing 
interest in battery recycling and testing 
technologies, both to help protect the 
environment and to ensure a supply of 
lithium, aluminum, nickel, cobalt, and other 
elements well into the future.
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BATTERY RECYCLING:   
END OF LIFE
IS JUST THE BEGINNING

Batteries with more 
than 70% residual  
capacity are used  

in stationary storage 
and low-speed EVs.

BATTERY END OF LIFE

ClassificationSecond-Life Batteries

Pretreatment

Discharge/ 
Dismantle

Polymers

Copper/ 
Aluminum Foil

Anode MaterialsActive Cathode  
Materials

Acid/Reductive 
Leaching

Separation

Metal Salts

Heating:  
150 °C – 500 °C

Pyrolysis:  
500 °C +

Smelting:  
1,400 °C +

Removes: Electrolytes  
and Solvents

Removes: Polymers  
from Binders

Lithium in Slag

Removes: Nickel  
and Cobalt in  

Active Materials,  
Oxides, and Alloys 

Analysis of  
Polymer Separators

FTIR, TGA, DSC, DMA, TMA

Identification and characterization 
of polymers based on chemical,  
thermal, and mechanical 
technologies is important for 
processing and reuse.

Determination  
of Elemental  

Impurities
ICP-OES, ICP-MS

Understanding the elemental 
impurities in current collectors 
and anodes can increase  
performance and reduce failures.

Understanding  
Battery Material  

Pyrolysis Behavior 
TG-IR

Understanding the temperatures 
at which components degrade  
and identifying evolved gases 
improve safety and efficiency 
of the recycling process. 

Hydrometallurgic Pyrometallurgic

BATTERY RECYCLING PROCESSES & ANALYTICAL REQUIREMENTS

Determination of  
Elemental Impurities  
in Active Materials

ICP-OES, ICP-MS

Elemental impurities  
in Li-ion active cathode 
material impact  
performance and safety. 
ICP-OES and ICP-MS 
enable simultaneous  
analysis of elements  
of interest with low  
detection limits.

Determination of  
Elemental Impurities in 

Li2CO3 and LiOH
ICP-OES, ICP-MS

Determination of 
elemental impurities 
in lithium salts used 
in cathode materials 
reduces the impurities 
in the final product and 
recycled materials.
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BATTERY RECYCLING PROCESSES & ANALYTICAL REQUIREMENTS

Analysis of  
Polymer Separators

FTIR, TGA, DSC, DMA, TMA

Identification and characterization 
of polymers based on chemical,  
thermal, and mechanical 
technologies is important for 
processing and reuse.

Determination  
of Elemental  

Impurities
ICP-OES, ICP-MS

Understanding the elemental 
impurities in current collectors 
and anodes can increase  
performance and reduce failures.

Understanding  
Battery Material  

Pyrolysis Behavior 
TG-IR

Determination of  
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in Active Materials

ICP-OES, ICP-MS

Elemental impurities  
in Li-ion active cathode 
material impact  
performance and safety. 
ICP-OES and ICP-MS 
enable simultaneous  
analysis of elements  
of interest with low  
detection limits.

Determination of  
Elemental Impurities in 

Li2CO3 and LiOH
ICP-OES, ICP-MS

Determination of 
elemental impurities 
in lithium salts used 
in cathode materials 
reduces the impurities 
in the final product and 
recycled materials.

Understanding the temperatures 
at which components degrade  
and identifying evolved gases 
improve safety and efficiency 
of the recycling process. 
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