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Abstract

This research was to find out the parameters and production costs of biochar from
agricultural residues such as Tung oil seed residue, bagasse and water hyacinth with slow pyrolysis.
The experiments were carried out in a fixed-bed reactor at temperature of 400-650°C, heating rate
10° C/min and holding time of 1-3 hours with particle size of the biomass less than 3 mm. The
chemical and physical analyses showed that the main component of bagasse was similar to that of
water hyacinth while that of Tung oil seed residue gave different compositions. The kinetic of under
thermo-gravimetric analysis founded that the water hyacinth could be decomposed easier and

consumed less energy input than those from bagasse and Tung oil seed residue.

It was found that the temperature at 400 © C and holding time at 1 hour could produce a
highest yield of biochar. The yield of bio-char from Tung oil seed residue was 53 wt% and it had a
of heating value of 35.83 MJ/kg which was close to that of anthracite coal. For the surface area from
iodine adsorption of biochar, it could be found that the biochar from water hyacinth gave a highest
iodine number of 330 mg/g which was confirmed by the results from a scanning electron
microscope (SEM) which showed that the biochar from water hyacinth had a highest porosity which

was suitable to developed as an adsorbent.



Cost Analysis of biochar production from agricultural residues such as Tung oil seed residue,
bagasse and water hyacinth with the slow pyrolysis process was also carried out. Biochar production
from Tung oil seed residue would be the most appropriate due to its highest yield and the cost of
biochar from Tung oil seed residue was about 3,585.99 Baht/year or 136.61 Baht/kg ( 10.93

Baht/one-time pyrolysis),which was also cheaper than others.

Keywords: Slow pyrolysis, Tung oil seed residue, Bagasse, Water hyacinth, Fixed-bed reactor,

Product yield, Heating value, Scanning electron microscope, Surface area and Iodine adsorption.



