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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 perfonned in an Entrained Dust Flow Facility (EDFF) which is a 
downward flowing facility 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 determined 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. 

The work to date has addressed three coal types including an untreated illinois coal (Herrin 
No.6), treated and untreated Springfield No.5 coal, and three chars along with their parent 
coal (No.3 coal from the Illinois 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. 

The results obtained confirm a reduction in S02 emissions for the treated coals. However, a 
one to one correspondence between the amount of sulfur removed in the treatment process and 
the·reduction in sulfur emissions was not observed. In addition, treatment processes which 
are used to reduce sulfur content in high sulfur coals can alter other properties of the coal and, 
hence, substantially modify the burning characteristics of the fuel. In particular, flame speed 
was shown to decrease as volatile content decreased,ash content increased and heating value 
decreased. 
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