Challenges and opportunities with an industrial-scale integrated bio-oil plant 
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Abstract:
Metso is building a bio oil production unit at the existing Fortum combined heat and power (CHP) plant in Joensuu, Finland (Figure 1). The nominal output of the plant will be 30 MW oil production and the planned annual production will be 50,000 tons. The annual production will equal to 210 GWh of energy. The production plant will utilize 225,000 solid cubic meters of forest residue and sawdust a year. The start-up is scheduled for late 2013.
The integrated technology has been developed into commercial scale in cooperation between Fortum, Metso, UPM and VTT as part of TEKES Biorefine research programme. In the integrated bio-oil production concept the heat for pyrolysis is transferred from hot sand of a fluidized-bed boiler. The integration of bio-oil production into the power plant process enables both high overall efficiency and high bio-oil yield. Pyrolysis by-products char and gases are used in the boiler to partially replace main fuel in the generation of electricity and district heating.
[bookmark: _GoBack]The focus of this paper is to discuss both on the challenges and the potential solutions for Fortum’s bio-oil demonstration plant. The most important challenge is to make pyrolysis oil as a fuel competitive for combustion applications. The whole value-chain from the fuel procurement to the end-use should be capable of operating in the margin between the price of the fossil fuel to be replaced and the price of the feedstock. Process optimization and quality control through the whole value-chain is critical. 
Demands for pyrolysis process inputs, such as the requirement of low moisture content of feed with very small particle size are very challenging and energy consuming. For example, utilization of secondary process heats for drying and pyrolysis process integration to the fluidized bed boiler whenever possible should be considered. A belt dryer using low-grade process heat is economic and efficient for drying purposes. 
On-line analyses provide up to date information on process and save time and money. On-line moisture analyser based on Metso’s invention has been successfully used in pilot and a solids analyser is under testing at VTT. Standards and specifications both for pyrolysis oil and combustion systems have been pushed forward. Comprehensive guidelines for transportation and MSDS are provided, standardisation under CEN has been initiated as well as data for REACH registration gathered.
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Figure 1. An integrated bio-oil demonstration plant at Joensuu, Finland.
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