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Effect of sulfate species on the performance of Ce-Fe-O, catalysts in the selective
catalytic reduction of NO by NH;
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Abstract: A series of Ce-Fe-O, catalysts containing sulfate species was prepared by four different methods
including sol-gel (Fe-SG), hydrothermal (Fe-HT), co-precipitation (Fe-10) and solid state grinding synthesis (Fe-
SSGS) methods. The Ce-Fe-O, catalysts were used in the selective catalytic reduction (SCR) of NO, by NH; and the
effect of sulfate species on the catalytic performance was investigated. The results indicate that the Fe-HT catalyst
prepared by the hydrothermal method exhibits excellent performance in the NH;-SCR of NO, with a NO conversion
of nearly 100% even at 250 °C. The Fe-HT catalyst contains proper amount of sulfate, which can decrease the CeO,
crystallinity and enhance the catalytic performance in the NH;-SCR of NO. The Fe-HT catalyst has a high content of
surface Ce’” and Fe' and there is a synergy between the Fe and Ce species, which can improve the redox capacity and
greatly increase the quantity of chemisorbed oxygen. In contrast, excessive amount of sulfate species in Fe-SSGS and
Fe-SG may reduce the synergy between Fe and Ce and then impair the catalytic performance of Ce-Fe-O, in NH;-SCR.
Key words: selective catalytic reduction; sulfates; surface acidity; chemisorption oxygen
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Figure 1 NO, conversion for NH;-SCR over the Fe-SSGS,
Fe-10, Fe-HT and Fe-SG catalysts with different feed flow
rates : (a) 100 mL/min; (b) 200 mL/min; (c¢) 300 mL/min
reaction conditions: 0.2 mL catalyst; inlet gas = 0.05% NO,
0.05% NHs;, 5% O,, N, as balance
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Figure 2 (a) N, selectivity and (b) performance test diagram of

NO oxidation to NO, over the Fe-SSGS, Fe-10, Fe-HT

and Fe-SG catalysts. Reaction conditions: 0.2 mL catalyst;
inlet gas = 0.05% NO, 0.05% NH3, 5% O,, N, as balance;
total flow rate =200 mL/min
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Figure 3 XRD patterns of the Fe-SSGS, Fe-10, Fe-HT
and Fe-SG catalysts
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Figure 4 Raman spectra of the Fe-SSGS, Fe-10, Fe-HT
and Fe-SG catalysts
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Figure 5 TGA curves of the Fe-SSGS, Fe-10, Fe-HT

and Fe-SG catalysts
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Figure 6 N, adsorption/desorption isotherms of Fe-SSGS,
Fe-10, Fe-HT and Fe-SG catalysts
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Table 1 Specific surface area and total pore volume of
Fe-SSGS, Fe-10, Fe-HT and Fe-SG samples

Sger/ Total pore volume/  Average pore
Sample 2 -1 3 -1 .
(m-g ) (ecm™-g ) diameter/nm
Fe-SSGS 33 0.20 12.3
Fe-10 50 0.40 159
Fe-HT 47 0.37 15.6
Fe-SG 13 0.08 12.0
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Figure 7 NH;-TPD profiles of the Fe-SSGS, Fe-10, Fe-HT and
Fe-SG catalysts
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Figure 8 H,-TPR profiles of the Fe-SSGS, Fe-10, Fe-HT and
Fe-SG catalysts
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