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The future success of many biorefineries is likely to depend on obtaining fuel, chemical and material value from biomass.  The use of low environmental impact green chemical technologies will help ensure that those products are genuinely and verifiably green and sustainable as is likely to be required from new and future standards imposed in many regions1.

The extraction of valuable chemicals from biomass could form the initial processing step of many future biorefineries. We have shown that wax products with numerous applications, can be extracted from crop and other by-products including wheat and barley straws, timber residues and grasses, using supercritical carbon dioxide – a green chemical technology that allows the production of products with no solvent residues 2.  The extracted residues can subsequently be used in applications including construction as well as in bioprocessing.

We have been shown that low-temperature microwave activation of biomass using microwave energy can lead to remarkably high quality oils, and oils and solids with very interesting and useful chemical properties. These oils have great potential as feedstocks for making chemical products as well as for blending into transport fuels 3.  Our microwave technology can also be tuned to produce bio-chars with calorific values and physical properties that make them suitable for co-firing with coal in power-stations.  
The generation of small molecules from biomass using extractive, pyrolysis and fermentation technologies will increasingly need efficient and low environmental impact downstream technologies and we are working on novel approaches such as that based on Starbon technology4 to achieve this.
The use of green chemical technologies such as those described here will enable us to move towards zero-waste production as well as offering a much wider range of products in future biorefineries.
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