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Nature provides great inspiration for living a more circular life, in better balance with our
natural environment. It also provides great resources for synthesising chemicals. This lecture
will look at some of work to harness the wisdom of nature by employing biomimicry to create
catalysts that convert biomass. In this way we can find routes from a variety of cheap biomass
to bio-renewable intermediates that spawn a wide variety of value-added chemicals. Whole cell
biocatalysis is a powerful first step in the transition from biomass side products to valuable fine
chemicals. Ionic liquids were employed as a key tool for sustainable chemistry. What sets ionic
liquids apart from other solvents and bulk liquids, is the ability to strategically alter key
properties by changing the ions and functional groups. For example, reducing the hydrophilicity
by including alkyl groups can lead to solvents that will dissolve polar molecules, yet are
immiscible with water; and changing the functional groups on either ion can yield ionic liquids
ranging from strongly basic to strongly acidic. An engineered ionic liquid environment can be
created around a catalytic centre by entrapping chemocatalyst or biocatalyst with an ionic liquid
within a gel. These catalytic ionic liquid gels (ionogels/ iongels) have been demonstrated for
organometallic, ionic liquid, and enzymatic catalysts.
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