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Abstract:

In order to improve fuel properties of biomasses, seven different agricultural and forestry wastes in
Thailand were thermally pre-treated via torrefaction under nitrogen atmosphere for 60 min by varying
the temperature at 260-320°C. Due to its complex structure, raw biomass significantly showed
differences in chemical composition ratio of cellulose, hemicellulose and lignin, which possibly affect
to fuel properties of each torrefied biomass. The samples of rice husk (RH), cassava root (CR), and
palm kernel shell (KS) were considered as representatives of the biomass containing relatively higher
content in cellulose, hemicellulose, and lignin, respectively. With an increase in torrefaction
temperature, char yield and %C in torrefied biomass increased, leading to an increase in their higher
heating values (HHV). The graphical correlation between the chemical composition ratio (%
cellulose, % hemicellulose, and % lignin) and fuel properties including mass and energy yields of the
torrefied biomass at 260 and 320 °C indicated that the biomass containing more amount of
hemicellulose tended to improve the HHVs because hemicellulose was mostly decomposed at

relatively lower temperature.
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