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Perspectives for Bioethanol Production in the Netherlands: Feedstock Selection and Pretreatment Options
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The European market in biofuels is expected to increase considerably in the near future. Current EU policies stipulate a wider use of renewable transportation fuels within the next decade.  In the Netherlands for instance, government policies are taking shape that aim at a 10% substitution of fossil fuels by the year 2020. As a result, there is a rapidly growing interest in the use of alternative feedstocks for ethanol production. As part of a broader technical and economic feasibility study, an assessment was made of potential feedstocks and pretreatment methods for large scale (ligno-)cellulose-to-bioethanol production, based on enzymatic hydrolysis combined with heat and power generation from non-fermentable residues. A wide variety of biomass resources is potentially available for ethanol production in the Netherlands.  Whereas a substantial fraction of total biomass resources (12 M tons dry matter yr-1) are generated in agriculture, large quantities of agro-industrial residues are produced in the food processing industry.  Furthermore, substantial quantities of biomass are available from the maintenance of public areas (roadways, nature parks, etc), where disposal of biomass often leads to problems.  Two candidate-feedstocks-i.e. wheat milling residue and grass from roadsides and parks- were identified for further development for enzymatic hydrolysis since they are readily available and costs are relatively low.  In the longer term, the feedstock range for biofuel production is expected to broaden to include short-rotation forestry of willow.  In addition to feedstock assessment, a qualitative evaluation of pretreatment methods for enzymatic hydrolysis was performed to identify technologies with good development perspectives. Based on a number of criteria two pretreatment processes, including (1) mild alkaline pretreatment at low temperature and (2) weak acid hydrolysis using CO2 in pressurized hot water, were identified for further development.  These two processes are expected to generate high yields of sugars, cause low formation of inhibitors, and have modest investment costs.  Following this feasibility study, substantial industrial interest led to the formation of a consortium from industry and R&D to further develop and commercially implement lignocellulosic-to-bioethanol technology in the Netherlands.  Results of the feasibility study will be presented, with relevant data of on-going research.

