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ABSTRACT 

Research is conducted to evaluate and quantify the effect of 
mixing coal with municipal solid waste (MSW) in incinerators 
in reducing the emissions of chlorinated organics, especially 
polychlorinated dibenzo-p-dioxins and furans (PCDDs and 
PCDFs) . The research was performed over a twel ve-rnonth 
period, consisting of three phases; Phase I, bench-scale 
reactor system with a simulated MSW combustion environment; 
Phase II, pilot-scale reactor system with coal/natural gas 
combustion and MSW fly ash .in a simulated MSW combustion 
environment; and Phase III, follow up testing. The research 
is aimed at quantifying the effects of coal sulfur, 
determining the mechanism and kinetics of deactivation, and 
potentially identifying coal-MSW co-firing conditions most 
effective in reducing the emissions of PCDD/PCDF. 

pilot-scale tests in the Innovati ve Furnace Reactor 
(IFR)involved injection of MSW fly ash samples into the duct 
and downstream sampling for dioxins/furans. Results of these 
tests reaffirm our past finding that S02 reduces PCDD/PCDF 
levels; they also indicate that this effect is independent of 
S02 injection temperature. The maximum sulfur-to-chlorine 
ratio at which substantial inhibition takes place, based on 
tests with different fuels, is found to be 1.15 for the pilot
scale tests. For formation of PCDD/PCDF, effect of gas-phase 
precursor concentration is shown to be significant; one the 
other hand, MSW fly ash feed rate, and hence the concentration 
of catalytic sites, does not affect the yield. 

Bench-scale tests examined some of the possible sulfur 
inhibition mechanisms. While poisoning of the copper catalyst 
is known to be a dominant, this work shows that S02 also 
reacts with molecular chlorine, produced catalytically from 
HCI via the ~eacon process, converting it back to the less 
reactive HCI; The MSW fly ash has a strong affinity towards 
HCI, which would favor the eventual PCDD/PCDF formation. 






















































