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  This research investigates the decomposition of biomass in torrefaction 
process. The experimental investigation was conducted in a laboratory scale by 
mean of a small scale reactor at torrefaction temperature of 250, 260, 270, 280, and 
2900C and residence time of 60 min. Materials were used in this experiment by rice 
straw, cassava rhizome, sugarcane trash, corncob, and oil palm fronds. This study can 
be divided into 2 case studies. For the first case, to investigation the effect of the 
two types of bulk arrangement of biomass, hollow and the compact bulk 
arrangement, on the existence of different decomposition pathways, which can be 
verified from the weight loss curve, the heating value and surface morphology of 
biomass. The heating value was measured by using a bomb calorimeter and Scanning 
Electron Microscopy (SEM) was used to study surface morphology of untreated and 
treated biomass. For the second case, the weight loss model of biomass during the 
torrefaction process was established to determine the parameter of weight loss 
kinetic and predict the decomposed rate of biomass both one-step model and two-
step in series model. This experiment was conducted with TGA (the hollow bulk 
arrangement) and reactor (the compact bulk arrangement). It was found that there 
exists the different decomposition pathway resulting from the difference in bulk 
arrangement. The evidences from weight loss curves and SEM images confirmed that 
the hollow bulk arrangement contributed to the decomposition characteristic which 
similar to that of TGA. This decomposition can be described by the two-step in series 
model. The compact bulk arrangement results in autocatalytic decomposition 
reaction. The compact bulk arrangement causes the higher level of decomposition 
and consequently the higher value of higher heating value comparing with those of 
hollow bulk arrangement. In addition, the results from model predictions were found 
that the two-step in series model has excellent agreement between the 
experimental data.  
 
Department of Mechanical Engineering                          Graduate School, Silpakorn University     
Student’s signature…………………………………….                                          Academic Year 2014 
Thesis Advisors, signature 1.………….……….….....…............................  2………………………………………………………… 




