Bio-oil ≠ Bio-oil - Major differences in properties and use of fast pyrolysis bio-oil compared to fossil fuels and other bio-oils 
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Abstract:
Increasing amounts of various “bio-oils” are used to date for transportation as whole, drop-in-fuels, or lubricants. Fast pyrolysis bio-oils are also coming into markets. However, they are physically and chemically completely different from fossil fuels or other “bio-oils” like biodiesels or bio-alcohols and cannot be used as drop-in-fuels without appropriate upgrading. Crude fast pyrolysis bio-oil is already suitable to replace heavy fuel oil in boilers and after mild upgrading it might also replace light fuel oil in the near future. Attempts to upgrade it into higher quality transportation fuels through co-feeding to a mineral oil refinery, FCC-unit, or by severe HDO are ongoing.
[bookmark: _GoBack]Fast pyrolysis bio-oils are highly polar and hence completely miscible with polar fuels like methanol or ethanol. About 80 wt.% of the bio-oil is water-soluble. They contain about 25 wt% water which cannot be separated by physical means, like centrifugation. Another major fraction is composed of lignin-derived material, which is around 20 wt% of the bio-oil (pyrolytic lignin). Main single compounds are acetic acid (3-5 wt%) and levoglucosane (4-10 wt%). The rest of the bio-oil is composed of hundreds of various oxygen-containing compounds, most of them are present at low concentrations (below 1 wt%). Fast pyrolysis bio-oils are acidic TAN being around 100 (pH 2.5-3), which means that careful selection of proper contact materials is needed. Heating value is roughly half from that of mineral oils and density is higher (1.2 kg/dm3). The reason why fast pyrolysis bio-oil may be interesting is that it is the cheapest liquid bio-fuel due to a relatively simple production process. Moreover, fast pyrolysis can process lignocelluloses without competition to the food chain.
In the EU a new chemical regulation system REACH (Registration, Evaluation and Authorisation of Chemicals) is being applied. Registration under REACH has to be made if bio-oil is produced or imported to the EU. This paper describes fast pyrolysis bio-oil in details and highlights the major differences to other bio-oils. It also provides information on analytical methods suitable for fast pyrolysis bio-oil and data needed for REACH registration of fast pyrolysis bio-oil. 

