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Figure 1 XRD patterns of the sulfated CuO/Al,O; catalysts with
different K,O loading (color online).
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Figure 2 Effect of K,0O content on SCR activity of the catalyst (color
online).
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Figure 3 Comparison of CuO/AlLO; catalyst and V,05;-WO,/TiO,
catalyst in the ability to resist alkali metal poisoning (color online).
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Table 1 ICP analysis results of various catalysts subjected to activity test in the absence of SO,

L B8 (wt%) SR (Wt%) KIEHEAR S B (wi%) KIEHEHSE (wi%)  KIEMEARLLG(%)
Cu2K0-U 1.68 — 0.93 - 55
Cu2K0.3-U 1.60 0.26 0.86 0.12 53
Cu2KO0.7-U 1.67 0.60 0.70 0.50 42
Cu2K1-U 1.68 0.86 0.55 0.77 33
e R A/D, BT SIRFALO R AR AR, e
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Figure 4 XPS spectra of Cu 2p of various catalysts subjected to
activity test in the absence of SO, (color online).
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Figure S XPS spectra of Al 2p (a) and S 2p (b) of the catalysts subjected to activity test in the absence of SO, (color online).
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Figure 6 NH;-TPD curves of the catalysts subjected to activity test in the absence of SO, (color online)
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Figure 7 DRIFT spectra collected during NH; adsorption on the catalysts subjected to activity test in the absence of SO, (color online)
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Table 2 ICP analysis results of various catalysts subjected to activity test in the presence of SO,

FFR SR (wi%) SR (wi%) KBTS R (wi%) AETER SR (wi%) KA VR L (%)
Cu2K0-U(S) 151 - 1.33 - 88
Cu2K0.3-U(S) 1.50 0.25 1.13 0.18 75
Cu2K0.7-U(S) 1.49 0.57 1.21 0.47 81
Cu2K1-U(S) 1.48 0.81 1.17 0.65 79
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Figure 8 H,-TPR curves of the catalysts subjected to activity test in
the absence of SO, (color online)
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Figure 9 DRIFT spectra collected during NH; adsorption on the

catalysts subjected to activity test in the presence of SO, (termed
Cu2Kx-U(S)) (color online)
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Figure 10 DRIFT spectra collected during NH; adsorption on the used Cu2K0.7 and Cu2K0.3 catalysts (color online).
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Figure 11 H,-TPR curves of the used Cu2KO0.7 catalysts (color
online).
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Effects of K,O and SO, on the selective catalytic reduction of NO by
NH; over CuO/AlLO; catalyst

Wenzhi Yang, Zhenyu Liu, Qingya Liu’

State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029

*Corresponding author (email: qyliu@mail.buct.edu.cn)

Abstract: CuO/AlO; catalyst containing 2 wt% CuO was prepared by pore volume impregnation of y-Al,O; with an
aqueous solution of Cu(NO;), and then calcination. K,O was loaded onto the catalyst with an aqueous solution of KNO;
as the precursor. The catalysts were sulphated before being subjected to an activity test. Activity test was performed at
400 °C to investigate the effect of K,O and SO, on the selective catalytic reduction of NO by NH; over CuO/AlO,
catalyst. The catalyst samples were characterized by ICP-MS, XRD, IS-FTIR, NH;-TPD and H,-TPR to elucidate the
possible poisoning reason. Results indicate that in the absence of SO,, K,O promotes conversion of CuSO, to water-
insoluble copper, possibly due to reduction of CuSO, to Cu;N by NH;. This reaction consumes the NH; for SCR reaction
and weakens acidity of the catalyst, which are responsible for the reduced SCR activity by K,O. In the presence of SO,,
conversion of CuSO, to water-insoluble copper is inhibited, and the net influence of SO, on the SCR activity is
determined by the promotion of SO,”” on the acidity of the catalyst, the competitive adsorption between SO, and NH,,
and the weakened acidity of the catalyst caused by K,O. SO, reduces the SCR activity of the catalyst without K,O, has
no influence at K/Cu ratio of 0.13, and promotes the SCR reaction at K/Cu ratios of higher than 0.13.

Keywords: CuO/Al,O; catalyst, deactivation, alkali metal, SO,, SCR
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