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Figure 5.22 Comparison of NO conversion as a function of temperature and methane inlet concentration on H-Co&-silicate. 
[NO] = 1000 ppm, [02] = 10 %, GHSV = 4000 K' 00 P 
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5.5.4 The presence of sulfur dioxide 

Low level of sulfur compounds existing in most of the fuel sources we use 

today are known to poison many catalysts. From early report [20,25], the presence of 

sulfur dioxide in gas feed can display either positive effect or negative effect toward 

NO conversion and methane consumption over Corn-ZSM-5 and H-Co-silicate upon 

reaction temptrature. 

Figure 5.29 and 5.30 show the effect of sulfur dioxide addition in feed of SCR 

reaction over ColH-ZSM-5 with 1.99 wt% Co content at 400 "C and 550 "C 

respectively. Consider the reaction at 400 OC (Figure 5.29), As once sulfur dioxide 

500 ppm was exposed to the catalysts with a dry feed, NO conversion, at the first 

time, quickly increased to ca. 90 % but after that it was slowly gone down with the 

time until reached a stable level. The dramatic change of NO conversion in the initial 

period upon SO2 addition reflects the accumulation process of sulfur dioxide on the 

catalyst, similar phenomenon was denoted by Li and Armor [25]. Obviously, the first 

portion of sulfur dioxide deposited on the catalyst has the highest impact on the NO 

conversion, and the steady state NO conversion obtained after 90 minute in the SOz 

containing stream indicates an achievement of an equilibrium condition for 

adsorption and desorption of sulfur dioxide. Although sulfur dioxide adsorption is 

thought to be an irreversible process [20], this experiment clarified that it is partially 

reversible. The same feature was occurred on methane conversion. Addition of - 

sulfur dioxide decreases the methane conversion in a way consistent with the change 

in NO conversion. When sulfur dioxide was added to the feed at 400 "C, a 

continuous decrease in methane conversion was observed. For steady state 
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Figure 5.36 Hz-TPR profiles of spent catalysts 
SCR Reaction: WO] = .I000 ppm, [CH.,] = 10000 ppm, [02] = 10 %, GHSV = 4000 h.' 
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