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Surface phosphorylation of CeO, for selective reduction of
NO and itsalkali metal tolerance
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Abstract: Phosphorylated CeO, catalysts were firstly prepared by impregnation method using Ce(NO3);*6H,0O
and (NH4);PO4+3H,0 as raw materials, and then its denitration performance over selective catalytic reduction
of NO using NH; as reducing agent (NH;-SCR) was investigated. The structures and properties of catalysts
were characterized by XRD, N, adsorption-desorption, XPS, NH;-TPD and in situ DRIFTS. The results
showed that the NO conversion rate was more than 90% in temperature range 250~500 °C, and remained
above 80% in the range of 300~400 °C even after phosphorylated CeO, catalyst was poisoned by alkali
metals and alkaline earth metals. The enhanced catalytic performance of phosphorylated CeO, was attributed
to the increase in the number of acid, especially Bronsted acid sites. The phosphorylation modification
produced more Ce** and chemisorbed oxygen, which improved the redox capacity of the catalyst. When
deposited on the catalyst, the alkali metals were induced to migrate to the surface of phosphorylated CeO,
and bound to the Ce—O—P base capture site, being prevented from attacking the Ce*" active site.
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CePy.o1 57.07 15.3 0.211
CePyos 49.71 17.6 0.207
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Table 2 XPS results of the fresh and K poisoned catalysts
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Fig. 3 NH;-TPD profiles of catalysts

3 AL NH3-TPD i 2 #U53 1H A1

Table 3 Integral areas of NH3-TPD curves of catalysts
EaT BT /au.
CeO, 15665.6
K/CeO, 3968.9
CePo0s 27959.4
K/CePy s 8186.1
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