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The New Liquid Biofuel Age

A current Annex in IEA Bioenergy is Task 39 “Liquid Biofuels from Biomass”. This Task continues to promote technology and support policies for the economic production and distribution of liquid biofuels from biomass. Some recent developments in liquid biofuel commercialization are outlined below.

Bio-based ethanol production. World production of bio-based ethanol is primarily from sugarcane (Brazil) and corn starch (USA), and totals over 30 billion litres annually, as shown in Figure 1 below. A dramatic increase in world ethanol production has been seen since 2000, corresponding with rapid increases in the price of oil and uncertainty over the supply of fossil resources.
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Figure 1:
Crude oil prices vs. ethanol production, 
1980-2004

Rising demand for bio-based ethanol has increased the probability that other feedstocks, including lignocellulosic biomass, could become viable options for the biofuel industry. In particular, petroleum supplements including ethanol from lignocellulosic biomass (such as wood and agricultural residue) are receiving attention in North America for four main reasons: 

· compatibility with existing distribution networks; 

· ease of blending with gasoline for use; 

· lower premiums for use under current North American taxation policies, as compared to diesel or biodiesel, and 

· sufficient supply of lignocellulosic biomass exists to support a relatively large biomass-to-ethanol sector.  

A number of demonstration and pilot plants have recently been commissioned that will see lignocellulosic-based ethanol take a more predominant position in the biofuel industry. Demonstration plants include Iogen’s facility in Ottawa, Canada, which is a $29 million, 40 ton/day facility that can process wheat straw and poplar. Abengoa is building a 200 million litre/year facility that will utilize 50% agricultural residues for feedstock 


in Castilla y Leon, Spain. In addition, other process 
development and pilot scale facilities can be found in Sweden, Canada, and the United States.

Biodiesel production. Most biodiesel production is currently derived from oilseed plants such as canola (Europe), while smaller amounts are produced from waste animal- and plant-derived oils (North America). Most production is centred in Europe, where 1.2 million tonnes of biodiesel was produced in 2002, equivalent to an increase of more than 37% when compared to 2001. North American production is significantly lower, at about 41,000 tonnes in 2002.

Biodiesel is considered to be a likely alternative in Europe because of a diesel-friendly taxation structure, the nature of canola-based biodiesel, and the fact that close to 50% of new cars in Europe are powered by diesel engines. In North America, less than 1% of passenger vehicles are diesel-powered, which reduces the market for biodiesel products. An opportunity exists to improve the testing and regulation of biodiesel fuels for the international marketplace.

Conclusions. The development of liquid biofuels increasingly relies upon both technological improvement and political actions. To this end, Task 39 includes programmes that focus on technical progress in biomass-to-ethanol, promotion of biodiesel, and policy solutions for increased biofuel commercialization.  

The Task collaboration has identified several key areas that need to be addressed as liquid biofuels become a more important component of the transportation fuel supply:

· There is a need for further research on primary technological hurdles in bio-based ethanol processes, such as pre-treatment and enzymatic hydrolysis of lignocellulosic feedstocks, and end uses for lignin.

· The availability of specific feedstocks must be better analyzed to determine the potential volume of liquid biofuels that could be derived from the biomass industry.

· Process economics need to be improved. This is largely dependent on the results of research on feedstock availability and price. 

· Standards and policies are required to improve commercialisation opportunities.

Assistance from Professor Jack Saddler and Dr Warren Mabee in providing the details of this success story is gratefully acknowledged.
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