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Concurrent Transformation of 
Wood into Chemical Commodity

Feedstocks

Petrochemical-based refinery

>90% of production is for energy-based chemicals
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Refinery Downstream products

Bio-based refinery: combine low and 
high values chemicals

Technologies

Municipal
Solid Waste

Agricultural 
Residues

Forest Residues

Energy  Crops

High value 

chemical

products

Thermo-Chemical

� Combustion
� Gasification/Pyrolysis
� Chemistry/Catalysis

Bio-Chemical

� Hydrolysis
� Fermentation
� Biocatalysis

Feedstocks

Fuels/energy

- Need to valorize 100% of the biomass (as in a petrochemical refinery).
- Opposite product distribution to petrochemcials
- Biogas (syngas) could be easily transported
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Top twelve cellulose-derived platform 
chemicals using chemical routes

Pilot scale
Commercial scale

Cellulose-derived products from fermentation
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Lignin valorization

Highest value from combining routes

Biological 

transformations

Catalytic 

transformations

Hemicellulose

Cellulose

Lignin

High value/low 

volume compounds

Low value/high 

volume compounds

xanthan

riboflavin 
(vitamin B2)
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The leftovers: energy

Wood residues

Low-volume/high-value is key to competing
with low oil prices


