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Thermal Decomposition of Straw and Coal Blends
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Abstract

This research aimed to study the thermal decomposition of straw and coal blends using microwave
radiation as a heating medium. The effects of straw/coal ratio (100:0, 90:10, and 50:50), initial moisture content
of the sample (27 and 37 wt. %), heating period (10-25 min), and microwave power (350-700 Watts) on solid
yield and characteristics of the resulting solid products (chars), including proximate analysis and heating value,
were investigated. It was found, from the experiments, that the straw/coal ratio and microwave power had
insignificant effects on solid yield, which was found to be within the range of 30-60 %. An increase in heating
period resulted in a decrease in solid yield. However, when sample’s initial moisture content was increased from
27 to 37 wt. %, solid yield was found to increase. Straw/coal ratio, heating time, and microwave power had
negligible effects on proximate analysis of the resulting solid products. When compared to the samples before
passing through the thermal decomposition process, the portion of volatile matter in the resulting solid chars
was found to decrease, whereas the portion of fixed carbon was found to increase. However, an increase in
initial moisture content of the sample led to an increase in volatile matter, but a decrease in fixed carbon, of the
resulting solid products. The heating values of the resulting solid chars were in the range of 14-15 MJ/kg. It was
also found that, when the initial moisture content of the sample was increased, the heating values of solid
products decreased, and that the heating values of the resulting solid chars increased with an increase in the

heating period.

Key words: biomass, coal, pyrolysis, microwave, proximate analysis, heating value
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