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Abstract 

Sewage sludge chars produced at four different pyrolysis temperatures (550, 650, 750 and 800oC) were investigated 
to check their CO and SO2 emissions in a hot flue gas flow; and then their catalyst effect on De-NOx process with 
hydrazine hydrate as reductant was studied. It was found that the chars produced at 750 and 800 oC were highly 
temperature- and oxidant-resistant and their CO emissions were considerably inhibited in the temperature range of 
100 to 400 oC with oxygen level of 5~10%, at the same time, De-NOx efficiencies were increased by 25% to 50%, 
suggesting those chars are proper De-NOx catalysts. Chars obtained at pyrolysis temperatures of 650, 750 and 800 oC 
were also checked their possibilities for absorbing NOx in flue gas, and it was found that they can achieve 20%~30% 
of De-NOx efficiency by adsorption within a temperature range of 100~250 oC at oxygen level around 8%. When 
hydrazine hydrate was used as a reducing agent together with char catalysts, the De-NOx efficiency was greatly 
affected by O2 pressure and lower O2 is benefit for the improving De-NOx efficiency.  Moreover, it was found that 
char obtained at 750 oC had the best ability to remove NOx both as an absorbent and as a catalyst. 
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1. Introduction 

Carbon materials are commonly adopted as catalysts [1], therefore chars from sewage sludge pyrolysis 
processes were investigated as catalysts for Selective Catalytic Reduction (SCR) De-NOx process; 
however few studies have been carried out on CO emission behaviours of these chars during De-NOx 
process, which can be a serious problem inhibiting its application. Generally when ammonia or urea is 
adopted as a reducing agent in a SCR De-NOx process, the reaction temperature is more than 350 oC, 
under this temperature intensive release of CO from the sewage sludge char could happen. In this study, 
sewage sludge chars were produced at four pyrolysis temperatures: 550, 650, 750 and 800oC. Those four 
sludge chars were tested as SCR catalysts in the De-NOx process with hydrazine hydrate as a reducing 
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