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Chances and challenges of ionometallurgy
Why we (don’t) use ILs and DESs in metal processing
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Ionic liquids and Deep Eutectic Solvents in Research Politics

2017: Let’s save the world with ionic liquids!

2023: We have not saved the world since 2017,
so everyone should dump this and move on to 
our next hot topic!
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Ionic liquids researcher‘s perspective on metallurgy

low melting point
large potential window
no vapour pressure
good conductivity
low ecotoxicity
miscible or immiscible with water
high solubility for metal salts
control of solubilities
control of coordination/structure
relatively cheap

claim: great variety = tailored properties

„Designer Solvents“
„Green Metal Processing“
„Benign by Design“
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Ionic liquids researcher‘s perspective on metallurgy

low melting point
large potential window
no vapour pressure
good conductivity
low ecotoxicity
miscible or immiscible with water
high solubility for metal salts
control of solubilities
control of coordination/structure
relatively cheap

low melting point
large potential window
no vapour pressure
good conductivity high viscosity!
low ecotoxicity it really depends!
miscible or immiscible with water
high solubility for metal salts
control of solubilities
control of coordination/structure
relatively cheap mostly not!

claim: great variety = tailored properties

„Designer Solvents“
„Green Metal Processing“
„Benign by Design“
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Electroplating Annu. Rev. Mater. Res. 43, 335 (2013)

ChCl + n CrCl3 · 6H2O
CO(NH2)2 + n CrCl3 · 6H2O

Phys. Chem. Chem. Phys. 16, 9047 (2014)
T.I.Met.Finish 82, 14 (2004)

C4mimCl + n AlCl3

Abbott et.al., Phys. Chem. Chem. Phys. 12, 1862 (2010)
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Example application: flue dust leaching
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ACS sustainable chem. eng. 7, 5300 (2019)

Patent DE102019101541B4
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Key strength of IL/DES chemistry: speciation control and chemical behaviour
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Chem. Commun. 47, 10031 (2011)
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Determining speciation

CuSO4 in various ILs
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Leaching kinetics: comparing like with like
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Leaching kinetics: looking at single particles
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Hydrometallurgy 211, 105869 (2022)
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Problems in theory and practice

• High viscosity
• Role of residual water disputed
• Reversibility unclear
• Metal speciation barely investigated
• No viable solutions for IL recovery/recycling
• Anode reaction often not considered
• What happens on a molecular level?

Annu. Rev. Mater. Res. 43, 335 (2013)

Endres, McFarlane, Abbott
Electrodeposition from Ionic Liquids
Wiley 2008
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Thank you for your attention and interest!
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