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Do we need a solvent?

What matters? Kinetics or thermodynamics?

What are acceptable (green?) solvents?
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Chapter 6: Panorama of sustainable solvents for green extraction processes

Monograph Green Extraction of Natural Products 
Wiley‐VCH, 2014 (Chemat, Strube, Eds.). 

‐ aqueous media
‐ organic solvents
‐ aqueous two‐phase systems
‐ supercritical fluids
‐ Ionic liquids or Deep Eutectic Solvents

2



Prof. Dr. Werner Kunz
Institut für Physikalische und Theoretische Chemie

A good solvent must 
• ensure a sufficient solubility

• must be stable (chemically inert, not flammable, 
temperature stable, and of low or best negligible corrosiveness)

• must fulfil economic requirements

• must have a good HSE (health, safety, environment) profile

• must be easily removable
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A green solvent can be
biogenic or not:

the bio‐based furfuraldehyde is toxic and carcinogenic,

the petrol‐based MMB (3‐methoxy‐3‐methyl‐butan‐1‐ol)
is ecofriendly
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P. G. Jessop, 
Searching for green solvents, 
Green Chemistry (2011) 13, 
1391–1398.
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General Green Solvent ranking
Laurianne Moity, Morgan Durand, Adrien 
Benazzouz, Christel Pierlot, Valérie Molinier
and Jean‐Marie Aubry, Panorama of 
sustainable solvents using the COSMO‐RS 
approach, Green Chem. 2012, 14, 1132‐1145
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Like dissolves (mixes with) Like
(Qui se ressemble s'assemble)

What is like? ‐> From experiment to
theory
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Theoretical approaches: 
• UNIFAC

• Hildebrand 1950:

Cohesion energy density
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Theoretical approaches: 
• Hansen Solubility Parameters (HSP) 

D: Dispersion P: Permanent Dipole H: Hydrogen Bonding

Many Experiments  R0

For RED < 1 the compound is alike and will dissolve, for RED = 1, a partial

solubility is predicted and for RED > 1 “no” solubility should exist.
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The best: COSMO‐RS
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Indigo


