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iron-steel sintering machines
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Abstract: Powder catalysts were synthesized via the impregnation method to investigate the effect of
Mo and Ce doping on improving the lead poisoning resistance of V-W/Ti catalysts. The physicochemic-
al properties of the catalysts were characterized using BET, XPS, H,-TPR, and NH;-TPD. The results
showed that doping with Mo and Ce enhanced the low-temperature reducibility of the catalysts, provide
additional acid sites, and alleviated the detrimental effects of lead poisoning on the pore structure and
oxygen vacancies. After exposure to high concentrations of lead, the V-W-MoCe/Ti-Pb catalyst still
maintained excellent low-temperature denitration activity and a broad operating temperature window
between 150—400 °C. Specifically, the NO, conversion exceeded 90% in the range of 250—400 °C.
When the decay of activity reached 20%, the lead poisoning tolerance of the molded V-W-MoCe/Ti
catalyst was 5.7 times higher than that of the V-W/Ti catalyst. These findings provide valuable insights
for the application and promotion of such catalysts in denitrating flue gases containing lead and other
heavy metals.
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Fig.1 Schematic of catalyst for activity test specifications
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Table 1 Pore structure data of different catalysts

Sample SZBET/ 1 Pore Vgll{rlne / Pore size /
(m™g") (cm’g ™) (nm)
V-W/Ti 83.1 0.369 10.6
V-W-Mo/Ti 82.3 0.362 11.1
V-W-Ce/Ti 81.7 0.355 11.1
V-W-MoCe/Ti 84.2 0.376 10.5
V-W/Ti-Pb 66.7 0.284 12.8
V-W-Mo/Ti-Pb 71.3 0.312 12.5
V-W-Ce/Ti-Pb 74.5 0.340 11.8
V-W-MoCe/Ti-Pb 83.7 0.392 10.8
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Fig. 2 XPS spectra of different catalysts
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Table 2 XPS analysis data of different catalysts

Sample 0,/(0,+0y) VIV
V-W/Ti 0.24 0.18
V-W-Mo/Ti 0.22
V-W-Ce/Ti 0.24
V-W-MoCe/Ti 0.25
V-W/Ti-Pb 0.10 0.08
V-W-Mo/Ti-Pb 0.15 0.18
V-W-Ce/Ti-Pb 0.17 0.22
V-W-MoCe/Ti-Pb 0.19 0.25
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Fig. 3 H,-TPR profiles of different catalysts
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Fig. 5 Denitration activity of different catalysts
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Table 3 Analysis data of 1105-VWTi and XK1.0 catalysts-

poisoned
Sample Pb conte;nt Catalytic agtivity Activity
/(mg-L")  K/(m-h')  degradation/%

1105-VWTi-original sample 0 43.17 0
1105-VWTi-1000 935 34.51 20.06
1105-VWTi-2000 1624 29.96 30.60
1105-VWTi-5000 4050 26.43 38.78
1105-VWTi-10000 9455 16.66 61.41
1105-VWTi-15000 14 329 15.88 63.22
1105-VWTi-20000 18 675 15.36 64.42

XK1.0-original sample 0 54.73 0
XK1.0-1000 592 52.98 3.20
XK1.0-2000 1061 51.28 6.31
XK1.0-5000 3214 48.17 11.98
XK1.0-10000 4782 44.46 18.77
XK1.0-15000 10 209 36.55 33.22
XK1.0-20000 16 743 32.52 40.58
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Fig. 6 Lead poisoning tolerance performance of 1105-
VWTi and XK1.0 catalysts
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