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The Challenge Furfural is the most common industrial chemical derived from lignocellulosic biomass. However, there are 
challenges associated with the sustainable growth of the furfural industry, mainly due to the fact that the current 
chemical technologies for furfural production are not very cost-effective. 
The key limitations are low yields and throughput, low purity, high energy consumption, long processing times, 
and environmental issues due to disposal of wastewater and solid residue by-products. 

The Solution Monash researchers have developed solid acid heterogeneous catalysts which catalytically convert pentosan 
(C5), sugar (C6) and even cellulose, directly into high-purity furfural, through a continuous gas-solid reaction 
running at an extremely short residence time (e.g. ~5 seconds). The process has been validated for real-world 
biomass including corncob and sugarcane bagasse and has shown remarkably high throughput. The solid-state 
catalyst can also be recovered and reused. The entire process is significantly energy efficient, cost-effective and 
environmentally benign.   

Key benefits • Cost-effective  
• Continuous gas-solid reaction for a remarkably high throughput 
• Broad application to various agricultural feedstocks including wood chips, sawdust, sugar cane, corncobs, 

bagasse, oat hulls, cottonseed hulls, rice hulls and wheat bran 
• Energy efficient for down-stream product separation 
• Discharge of negligible acidic wastewater 
• Easy recovery of solid catalyst 
• Environmentally friendly and sustainable 
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Brief Description 
& 

Differentiation 

The technology involves a gas-solid reaction for 
which a zinc sulfate-based catalyst is 
immobilized; the pentosan/sugar-bearing 
feedstock is pyrolysed and the resulting vapor 
passes through the catalyst bed, with a typical 
residence time of ~5 seconds. The outlet gas 
passes through a heat exchange network, 
condensing into high-purity furfural, water and 
other bio-derivatives such as acetic acid which 
has a very low boiling point and can therefore be 
easily separated. Typical results based on GC-
MS are shown in the table.  
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