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Abstract

All mercury in coal is expected to be released into the flue gas on heating. During combustion, the mercury in the 
coal is the partitioning of three species: particle-bound mercury (Hg

p
); vapor-phase elemental mercury (Hg

0
) and

vapour-phase oxidized mercury (Hg 2+), primarily in the form of HgCl2. Because Hg 2+ is more condensable and far 
more water soluble than Hg 0, mercury speciation will determine removal in gas cleaning operations, with particulate 
and oxidised mercury preferentially removed. Oxy-fuel combustion is one of the technologies that can produce 
effectively pure carbon dioxide (CO2) from fossil fuel-fired power plants, by using pure oxygen instead of air for the 
combustion process, in most concepts, recycled flue gas to lower the flame temperature. Without removal of 
impurities in the CO2-rich flue gas or additional reactions in the oxy-fuel environment, the concentrations are 
typically higher. However, the mitigation of Hg impacts on the aluminium heat exchangers in CO2 compression.

It is important therefore to have an understanding of the behavior and oxidation of mercury during coal combustion 
in air and oxy-firing. In this study, four normal and halogen-modified coals were fired in a tube furnace in the above 
O2/CO2 and air atmospheres. As the flue gas stream consists mainly of carbon dioxide and water vapor and most  
important gaseous emissions like NOX,  SO2, and SO3 from oxy-fuel combustion is differently with air combustion
cause differences in mercury release behaviour and speciation, another experiment was completed to evaluate gases 
of NO, CO, SO2, and SO3 on mercury oxidation in a simulated flue gas stream containing O2, CO2, H2O, NO, N2, 
SO2 and SO3 were added to the gas stream either separately or in combination to investigate their interactions with 
Hg 0. The results in this study show that just changing N2 to CO2 will not influence speciation of mercury. The 
change of mercury speciation in normal and modified coal is thought to be the result of halogen oxidation. The 
experimental data indicate NO has a minor effect on Hg oxidation in an O2/CO2 simulated flue gas and higher SO3

concentration results in lower effect with mercury release speciation than SO2.
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