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ABSTRACT 

To gain market share, new uses must be found for Illinois coals in the largest end use 
area, namely power generation. One promising avenue in this direction is to ensure that 
these high sulfur coals can be utilized in the next generation of high efficiency power 
plants, which are based on combined cycles. This approach involves partial gasification 
of the coal to produce fuel gas for firing the topping cycle gas turbines, while the residual 
char is burnt in the gas turbine exhaust to produce steam for the Rankine bottoming cycle. 

Combustion of the residual char from the pyrolyzer in a fluidized bed unit is an attractive 
way of utilizing this char. Areas of concernjn the flu.idized bed combustion of the high 
ash low volatility char are 

1. Attainment of high carbon conversion efficiencies, because the char is of low density; 
and residence times for combustion need to be longer; 

2. Reduction of nitrogen oxides; and 

3. Efficient usage of the calcium present in the char to reduce sulfur compounds. 

The overall objective of the project, therefore, was to attempt to solve some of these 
problems. To increase residence times, the char is pelletized with a gob waste coal, 
which also increases the overall volatiles content. Because of the char reduction proper
ties, the oxides of nitrogen are also expected to be reduced. 

In this project, the above advantages of increased carbon conversion efficiency and low 
oxides of sulfur and nitrogen emissions have been demonstrated in a bench scale circulat
ing fluidized bed combustor. Char-gob waste pellet formation and compressive strength 
characteristics have been investigated, and the results show that about 10-15 weight 
percent of cornstarch binder produces the right compressive strength for pellet handling 
and feeding. Fluidized bed combustion tests have been performed with three pellet 
compositions and the gob coal. The results are summarized below. 

1. Utilizing just the calcium present as calcium sulfide in the char to reduce sulfur diox
ide emissions from the pellet requires careful selection of the char to gob waste coal 
ma~s !atio. In this case, a 70% char-40% gob coal gave the lowest sulfur dioxide 
emISSIOns. 

2. By incorporating additional limestone in the pellets, sulfur dioxide emissions are 
markedly reduced, and there is no difficulty in meeting environmental regulations. 

3. Combustion efficiency of the pellets is extremely good being on the order of 98% or 
higher. 

4. The ch~ ~oes indeed have abeneficial effect in reducing the overall oxides of nitro
gen emI.ssIOns . 
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