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ABSTRACT 

The overall objective of this project was to evaluate the combustion 
characteristics and ash deposition behaviors of chars derived, from mild 
gasification of an Illinois coal and fuels prepared by blending the chars 
and parent coal. Two size fractions each of IBC-I01 coal, three chars 
with vol atil e matter (VM) contents of 9%, 14% and 18%, and coal-char 
blends with 25% and 35% VM were studied. 

Fuel analyses showed that removal of VM lowered sulfur emissions (lb 
S02/MMBtu) of the resulting chars up to 35% compared to coal. 'Relative 
ignition temperatures of fuels increased with decreasing VM (below 25% VM) 
and particle size. Coal-char blends gave lower ignition temperatures than 
their respe~tive chars, but for a given level of VM, the coal-char blends 
exhibited identical ignition temperatures regardless of the char used in 
the blend. Burning profiles and reactivity data were obtained using a 
thermogravimetric analyzer (TGA). The results showed that smaller size 
fractions and higher volatile fuels were easier to burn. Coal-char blends 
exhibited increased reactivities cO)l1pared to their parent chars. The 
gasification reactivity of the chars in steam was five times higher than 
in CO2 • 

, 
Combustion efficiencies and ash deposition behaviors of fuels were 
obtained in an entrained flow reactor at UNDEERC. Carbon conversions at 
1300°C, 3% oxygen, and ~.8 seconds residence time, were 100% for coal and 
48% for a 14% VM char. It was necessary to increase the oxygen concentra
tion to 9% to achieve 90% conversion for the char. A 25% VM coal-char 
blend prepared from the 14% VM char required only 5% oxygen to achieve 90% 
conversion. These results suggest the ~ost efficient method to improve 
the combustion efficiency of a low VM char would be to blend the char with 
coal and burn the blend at a higher oxygen concentration. Results from a 
computer model used to simulate carbon conversion data obtained in the DTF 
agreed well with experimental results., Coal and coal-char blends produced 
ash deposi ts whi ch grew at the same rate and had simi 1 ar strengths. 
Sticking coefficients of the fuels were high and deposit strengths were, 
moderate when compared to high-fouling coals. Chemical studies of the 
deposits and fly ash collected from the fuels revealed the composition of 
all three samples were the same. The main mineral constituents were 
quartz; iron oxide and calcium oxide. 
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