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Abstract 

In this research, combustion properties and kinetics of biomass samples were studied using differential scanning calorimetry, thermogravimetry and mass spectrometer. All the experiments were performed at three different heating rates under air atmosphere. In thermogravimetry (TGA-DTG) curves with increasing temperature, combustion of biomass sample takes place with the associated mass loss. In air atmosphere, TGA-DTG curves of different biomass samples represented three different stages in each heating rate studied. The reaction regions, peak and burn-out temperatures, mass loss, maximum mass loss rate and residue of the biomass samples were also determined. For all the biomass samples studied, it was observed that the reaction regions (all the three stages) shifted to the higher temperature intervals as the heating rate was increased. It was also observed that the peak and burn-out temperatures of biomass samples was increased as the heating rate was increased. This study was also focused on the main volatile products (H2, O, CO and CO2, etc...) of biomass combustion on the basis of their relative intensities across the temperature range 150 - 750 °C and on their relevancy, respectively. Activation energy and Arrhenius constant of the biomass samples were calculated using three different methods, known as ASTM, OFW (Ozawa-Flynn-Wall) and KAS (Kissinger-Akahira-Sunose). The highest activation energy was obtained for wheat bran, which can be explained to some extent dependence of pore structure on temperature. This implies that for the burning stage, higher temperature is required to provide the forward burning reaction. On the other hand, the small variations in the activation energy values of the two methods was explained either with the equations and/or assumptions in the verifications of the methods used. It was also concluded that the biomass reactivity was directly related to the light volatile content, whereas combustion of fixed carbon affected the energy release.
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