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ABSTRACT 

Research has been conducted to determine whether the co-firing 
of coal with municipal solid waste (MSW) will decrease the 
formation of chlorinated organic compounds, particularly 
polychlorinated dibenzo-p-dioxins and furans (PCDDs and 
PCDFS). Previous research has suggested that sulfur present 
in coal can interfere in PCDD/pCDF formation mechanisms. To 
test this hypothesis, both bench-scale and pilot-scale 
experiments simulating MSW incineration were carried out. 

Tests were conducted with a MSW fly ash in EPA's pilot-scale 
Innovative Furnace Reactor (IFR) and a bench-scale Short Time 
Differential Reactor (STDR). The IFR tests involved MSW 
injection into both natural gas-fired and coal-fired 
combustion environments in the furnace. Besides the 
combustion environment, MSW injection temperature and sulfur
to-chlorine ratio (S/Cl) were varied in these tests. In the 
STDR, reaction temperature and reaction time were varied, with 
and without S02. 

Results showed that coal combustion alone at moderate HCl 
concentrations resulted in only small levels of PCDD/pCDF. 
However, at high HCl concentrations (10:11145 ppm), a coal 
combustion environment provides sufficient organic precursors 
to form significant amounts of PCDD/pCDF. During natural gas 
firing without coal and added HCl,there were considerable 
amounts of these toxins formed with MSW fly ash injection. 
Sulfur (added as S02) was found to reduce PCDD/pCDF formation 
dramatically even at an S/Cl ratio as low as 0.64. This 
sulfur inhibitory effect was observed in both natural gas and 
coal tests, suggesting that coal sulfur can be effective in 
reducing PCDD/pCDF emissions from municipal waste combustors. 
Bench-scale tests also confirmed the inhibitory effects of 
sulfur. 
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