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ABSTRACT 

In order to utilize Illinois high sulfur coals several techniques are currently under 

investigation to reduce the" sulfur content of coal prior to combustion. In addition to reducing 

sulfur content these treatment processes can substantially alter other coal characteristics such as 

volatile content, heating value and ash properties. Such changes can influence the burning 

characteristics of the coals in terms of ignitability, combustion rates, char burnout, etc. The 

purpose of this study is to examine the burning characteristi~s of "treated" coals for comparison 

with the burning characteristics of their "parent" coals in order to assess the suitability of the 

treated coals as fuels in conventional combustion systems. 

In the fIrst series of experiments an Entrained Dust Flow Facility (EDFF) was used to 

measure combustion rates (as indicated by flame speeds) and emissions (S02, NOx, C02, CO, 

02 and unburned hydrocarbons) of a froth flotation treated coal (and its parent coal) and a char 

and parent coal. The flame speed measurements ~how that flame speed is directly related to 

volatile content. The practical implication of this result is that treatment processes which reduce 

volatile content (such as charing) also reduce the coal's ignitability and flame stability as 

quantifIed by flame speeds. Emission measurements for the coals were not as conclusive and 

further work is required to quantify the effects of treatment processes on emission levels. 

In the second series of experiments a Drop Tube Furnace Facility (DTFF) was used to 

measure ignition delay and particle burning rates for a froth flotation treated coal (and its parent 

coal) and low and high volatile coals (to simulate char and parent coals). The ignition delay 

results are in agreement with the flame speed results obtained from theEDFF in that reduced 

volatile content increases ignition delay. The burning rate measurements indicate that, after 

ignition and devolatilization, the carbon burnout rate is similar for the different fuels. 
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