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ABSTRACT 

The combustion characteristics of an untreated Illinois coal and three 
partially devolatilized batches of the same coal were determined in fluidized­
bed combustion tests at Argonne National Laboratory (ANL). The primary 
objective of the fluid-bed experiments was to obtain data on combustion 
efficiency (i.e., carbon burn-out) which could be used to compare the 
"reactivity" of the Illinois coal at the three levels of devolatilization to 
the baseline untreated coal, and with the thermogravimetric (TGA) measurements 
of combustion reactivity made by the Illinois State Geological Survey (ISGS) . 
(see Part A). 

While the combustion and emission characteristics of fluidized-bed combustors 
are influenced by a broad range of process parameters, the parameters for 
investigation in this study were limited to measuring the effects of the 
volatile content of the fuel (11.4% to 35.7%), combustion temperature (750, 
825, and 900°C), and excess air (10 and 30%) on combustion efficiency. 

Each of the four fuels was tested at four test conditions covering the above 
ranges of bed temperature and excess air. Combustion efficiencies (conversion 
of fuel C to CO2) ranged from 66 to 92% with combustion efficiency improving 
with fuel volatIle content, bed temperature and excess air. The results are 
consistent with the TGA reactivity tests of the same fuels by the ISGS. 
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