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ABSTRACT: The characteristics of sulfur and nitrogen transformation and the 

emissions comparison of sulfurous and nitrogenous gas were investigated using SEM, 

XPS, TG-FTIR and TG-gas analyzer during the combustion process of Shenmu 

bituminous coal (SM coal) and its char. SEM indicated that porosity and specific 

surface area of char were enlarged after coal pyrolysis and a large amount of space 

could be provided for the oxidation reaction of various sulfur species with oxide 

during the combustion process. The sulfur and nitrogen species of the two samples 

analyzed by XPS showed that, pyritic sulfur, organic sulfide sulfur, sulphone and 

sulfoxide sulfur in coal were partly transformed to thiophenic sulfur and sulfate sulfur 

in the pyrolysis of coal, and the total sulfur content in char was reduced. Besides, the 

sulfur and nitrogen species changes of SM coal, char and the ashes determined by 

XPS showed that sulfur fixation effect was enhanced in the presence of calcium oxide 

during combustion. The component analysis of the gas during combustion via 

TG-FTIR indicated that SO2 and NO2 began to escape at 300 
o
C and reached 
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