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The objective of this study is to produce high quality biomass fuel (torrefied fuel),
which gives higher heating value and energy density than biomass using torrefaction
process. Appropriate conditions of torrefied fuel pellets production in laboratory using
corncob/corn husk pellets, rice straw pellets and sugarcane trash pellets were
determined from combined conditions at temperature 175, 200, 225 and 250 °C and
residence time of 30, 60, 90 and 120 min. The pilot scale test was also conducted for
corncob/corn husk pellets at 200, 225 and 250 °C, materials input of 50, 100 and 150 kg
and residence time of 30, 60, 90 and 120 min.

The result of the laboratory test showed that appropriate torrefied corncob/corn
husk pellets condition was 225 °C and 60 min, resulting in bulk density, HHV and
energy density with values of 541.00 kg/m?, 19.89 MJ/kg and 10.76 GJ/m?, respectively.
Mass yield and energy yield were 77.79 % and 93.08 %, respectively. However, the
appropriate torrefied rice straw pellets condition was 225 °C and 120 min, resulting in
bulk density, HHV and energy density with values of 558.00 kg/m?, 16.37 MJ/kg and
9.13 GJ/m?, respectively. Mass yield and energy yield were 78.82 % and 92.82 %,
respectively. For appropriate torrefied sugarcane trash pellets condition was 225 °C and

30 min, resulting in bulk density, HHV and energy density with values of 675.00 kg/m?,



11.45 MJ/kg and 7.73 GJ/m?, respectively. Mass yield and energy yield were 77.79 %
and 89.77 %, respectively.

The results of the pilot scale test showed that the proper condition of torrefied
corncob/corn husk pellets production was at temperature of 250 °C, materials input of
150 kg and residence time of 120 min. It gave the highest energy density of 10.72
GJ/m?, which was similar to the result of the appropriate condition in the laboratory. Its
result increased 48.68 % when comparing to corncob/corn husk pellets biomass before
torrefaction process, resulting in bulk density, HHV, mass yield and energy yield with
values of 608.83 kg/m?, 17.60 MJ/kg, 76.81 %, and 96.39 %, respectively. The production

cost was 4,852 Baht/ton (0.28 Baht /MJ).
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