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Motivation Biodegradable leaching agents

Organic acids:

Formic acid Acetic acid Latic acid

pKa: 3.774 pKa: 4.764 pKa: 3.904

Oxalic acid Maleic acid

pKa: 1.23, 4.194 pKa: 1.92, 6.234

Deep eutectic Solvent (DES):

Cholinechlorid and Cholinechlorid and Cholinechlorid and

Urea (ChCl-UA) Oxalic acid (ChCl-OX) Maleic acid (ChCl-MA)

Process flowchart routes investigated

Water leaching yield - Results

Organic acid leaching – Primary results
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process1
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(-water)1

• Organic complexes for

selective precipitation1

• State of the art, no 

sensitivity between the 

metals2

• Purity for batterie

production > 99 %3

DES leaching yield – Primary results

Li [%] Co [%] Ni [%] Mn [%] Cu [%] Fe [%] Al [%]

DES ChCl-UA 21 13 1 0 1 1 0

DES ChCl-OX 32 10 1 2 5 0 0

DES ChCl-Ma 46 13 7 0 3 3 3

leaching time 72h, DES 3 g, BM 3 g, temprature 70 °C

Li [%] Co [%] Ni [%] Mn [%] Cu [%] Fe [%] Al [%]

H2O 15 0 1 0 - 3 1

s/L 4, Volumen 200 ml, leaching time 90 min, temprature 70 °C
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