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Application of multi-functional mixed-ionic liquid and supercritical CO2 systems
for efficient biomass processing
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Mixed-solvents, properties and catalytic systems related to efficient
processing of biomass with ionic liquids and supercritical carbon dioxide (scC02) were studied.
Basic physical properties (solute activity coefficients at infinite dilution, high pressure
densities and CO2 solubilities) were measured and theoretical relationships were developed.
Characterization of solvent polarity was studied by measuring Kamlet-Taft parameters of
mixed-solvent systems where it was found that solvent phase polarity could be advantageously
controlled with solvent-phase composition. Appropriate catalysts, ionic liquids, supercritical and
catalytic systems were identified, whereas hydrogenation of biomass-related substrates with
bifunctional catalysts was studied. A hydrogen-free, ionic liquid-scCO2-formic acid-bifunctional
Ni/NiO catalyst reaction system that produces gamma-valerolactone in high yields (97%) with
unprecedented efficiency (3 h) was developed as one example.
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