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ABSTRACT

This study investigated characteristic of particles generated during combustion and co-

combustion of lignite coal and three types of agricultural by-products, including rice husk,
bagasse, and palm oil fiber. Experiments were conducted using a lab-scale furnace connected
to a cascade impactor to quantify amount of particles generated from combustion process at
different size-range, and a Thermogravimetric-Differential Thermal Analysis (TG-DTA)
connected to a Scanning Mobility Particle Sizer (SMPS) to identify combustion
characteristics and to measure particles generated during combustion. Experimental results
showed that combustion of bagasse generated the highest amount particles (58.3 mg/g fuel),
followed by palm-oil-fiber (36.0 mg/g fuel), rice husk (12.6 mg/g fuel) and lignite coal (10.4
mg/g fuel); and the amount of the fine ash (dp<1.1 micron) was higher than the coarse ash
(dp>1.1micron) for all combustion experiments. For all investigated biomass and lignite coal,
combustion process started generating particle at similar temperature, while char combustion
of lignite coal occurred at higher temperature than that of investigated biomass.
The highest particle number concentration was found at combustion temperature around
270°C for all investigated biomass, and approximately 400°C for lignite coal. For co-
combustion of biomass and lignite coal, combustion temperature that generated the highest
particle number concentration was found lower than lignite coal combustion, but higher than
biomass combustion.
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