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ABSTRACT 

A potentially new use for Illinois coal is its use as a fuel injected into a blast furnace to 
produce molten iron as the first step in steel production. Because of its increasing cost and 
decreasing availability, metallurgical coke is now being replaced by coal injected at the tuyere 
area of the furnace where the blast air enters. The purpose of this study was to evaluate the 
combustion of TIlinois coal in the blast furnace injection process in a new and unique pilot 
plant test facility. This investigation is significant to the use of Illinois coal in that the limited· 
research to date suggests that coals of low fluidity and moderate to high sulfur and chlorine 
contents are suitable feedstocks for blast furnace injection. . This study was the first 
examination of the suitability of Illinois Basin coal for use in blast furnace injection. The 
study has integrated both laboratory techniques and pilot plant testing using samples of Illinois 
Basin coals, chars made from these coals, as well as coal, char and coke from active blast 
furnaces. Petrographic analysis of material taken from active blast furnaces shows that in 
actual practice not all of the coal is combusted in the tuyere where it is injected. This is a 
significant finding in that it indicates that the reactivity of the coal char in the blast furnace is 
a factor that must be considered. The reactivity experiments run under a range of pertinent 
conditions show that the Illinois Basin coals have a higher reactivity in both air and c~bon 
dioxide than coke or the char from higher rank coals. This indicates that the Illinois Basin 
chars should survive in the raceway of the blast furnace for a shorter time than the chars of 
other coals now in use. This higher reactivity should be an important advantage at the high 
rates ofinjection that the industry is now trying to achieve. The computer modeling results 
also show that the Illinois Basin coal is comparable to other coals now in use in its cooling 
characteristics, permissible injection rates, replacement ratios, and coke rates. Finally, the 
results of the pilot plant testing show that the Illinois Basin coals performed just as well or 
sightly better than an Appalachian coal now being injected. In summary, all of the results of 
this study indicate that coals from the TIlinois Basin are suitable for blast furnace injection and 
may even have some advantages at high rates of injection. 




























































