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Abstract

The need of mitigate the emission of greenhouse gases (GHGs) is gaining momentum as the effects of climate change are becoming more noticeable. Also, the predictions are that the world energy consumption will grow by around 56% till 2040.Thereby a mix of policies, coupling the reducing of GHGs with an increasing supply of renewable sources of energy, is needed and woody biomasses, whether derived from forests or shrubs, are an option in Europe among the available renewable energy sources. Biomass torrefaction, although not spread on a larger commercial scale, has attracted major interest in the last 20 years.  This process is very similar to coffee torrefaction, and can be defined as a thermochemical conversion, taking place in the absence of oxygen, at a temperature ranges of about 220ºC to 320ºC, and producing a material with reduced O/C ratio and H/C ratios. Torrefaction is an option for improving biomass properties for fuel application. Biomass undergoes chemical changes reflected on the upgrading of its properties as a biofuel, such as higher calorific power, lower O/C and H/C ratios, lower higroscopicity or better grindability. Objectives of this experimental study were to analyze the effects of torrefaction, under standart conditions of 265ºC, and residence time of 15 minutes in a nitrogen atmosphere and during a total 1h45m heating period, on a set of sixteen woody biomasses provenient from poplar short rotation coppice (SRC) and other Portuguese roundwoods. Average mass loss was higher than 40%. The set of poplar clones and common broom provided torrefied products with higher quality than the set of roundwood forest species. The results on other parameters for proximate and ultimate analysis corroborate this global picture. Correlation analysis showed a higher degree of interconnectedness between LHV and proximate analysis results, for poplar clones and common broom, comparatively with roundwood biomasses.
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