NEW ROUTES FOR GREEN SOLVENTS TOWARD INDUSTRIAL APPLICATIONS

The concepts behind green and sustainable chemistry are holistic in nature and aim to protect both
the environment and human health from the risks posed by dangerous chemicals and solvents. As a
means to further these endeavours, our group has investigated several applications of ionic liquids?,
extractions with butane and fluoro-hydrocarbons as well as NADES (natural deep eutectic solvents)
and GVL (y-valerolactone) over the last decade. Solvent-free processes have also been successfully
performed in ball mills?> and microwave reactors®. These enabling technologies, together with
cavitational reactors (ultrasound and hydrodynamic cavitation), have dramatically changed the way
that green chemical processes are designed. We have recently focused our efforts on the use of GVL,
a bio-based, dipolar and aprotic solvent that is commonly prepared via the hydrogenation of biomass-
derived levulinic acid. We have also reported the microwave-assisted, cascade production of GVL
from lignocellulosic biomass which is particularly noteworthy for the fact that GVL is both the
process solvent and product®. Example applications for this valuable, green alternative to polar
solvents will be presented and, wherever possible, comparisons with classic organic solvents will be
made.
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