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ABSTRACT 

The effects of the stages of treatment processes used to desulfurize coal on the flammability 
characteristics of the coal must be evaluated. This effort seeks fundamental infonnation on 
flame speed, flammability, ignitability, and emissions for such treated coals. 

The experimental program is performed in ail Entrained Dust Flow Facility (EDFF) which is' a 
downward flowingfadlity that supports a stationary premixed coal dust-air flame. The EDFF 
is designed to provide access for thennocouples so that detailed axial and radial temperature 
profiles of the coal flames can be used to investigate the flame structure. Flame speeds, which 
can be related to volumetric heating rates, are then detennined from the temperature 
measurements. In addition, gas analysis equipment is used to determine CO, C02, NOx' 02' 
S02 and unburned hydrocarbon emissions from the burner. This infonnation is used to 
examine combustion efficiency and, in particular, sulfur emission levels. 

Our work in the recent past has addressed three coal types including an untreated lllinois coal 
(Herrin No.6), treated and untreated Springfield No.5 coal, and three chars along with their 
parent coal (No.3 coal from the lllinois Basin Coal Sample Program). The treated Springfield 
coal has undergone an aggregate flotation process which removes much of the mineral content 
and pyritic sulfur while maintaining the heating value. The chars are partially devolatilized 
coal and have a lower sulfur and volatile content than the parent coal. 

There are two major issues to be addressed in the current program. First we are investigating 
the effect of size distribution on the combustion characteristics of the coals and chars. This is 
achieved by grinding the coal and chars to different sizes and then burning the fuels in the 
EDFE The measurements of temperatures, emissions and flame speeds noted.above are then 
made ~or the different sizes. Secondly, we are investigating solutions for the potential 
problem of poor ignitability and flame stability for low volatile fuels. This is accomplished 
throughth.e mixing of gaseous fuels with the low volatile solids (to simulate a mixture of coal 
and coal gasification products) or through preheating of the incoming air. Again, temperature,. 
emissions and flame speeds are measured. 
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