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Synergy of NaCl and Hg’ on V,0.-WO,/TiO, SCR catalysts
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Abstract: The nano V,0-WO,/TiO, catalysts were prepared. NaCl was loaded on the catalysts by
impregnation and Hg’ was loaded by adsorption. The samples were characterized by XRD, SEM, BET, NH,-
TPD and FT-IR measurements to investigate the effect of NaCl and Hg” on the performance of V,0,-WO,/TiO,
SCR catalysts. Besides, the functional mechanism was proposed combining with previous conclusions. The
results indicate that NaCl causes the agglomeration of catalysts, leading to the decrease of BET surface area. For
NaCl poisoning catalysts, the deactivation is observed obviously with the increase of NaCl loadings. Br¢nsted
acid sites (-V-OH) are neutralized by Na to ultimately form —V-0O-Na and C1-V-0O-Na, resulting in the
decline of catalytic activity. Hg’ shows no influence on the microstructure and phase composition of the catalysts.
However, it can be adsorbed on the V active sites to weaken the De-NO, activities slightly. When NaCl and Hg"
exist simultaneously, Hg’ will combine with CI that is introduced from NaCl to form HgCl or HgCl, and partly
replace Na, and —-V-0---Hg or—V-0O-Hg-Cl is produced finally.
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Figure 1 Schematic diagram of the experimental system
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Figure 2  Effect of NaCl and Hg’ on the catalytic activities (a) : effect of temperature; (b) : effect of time at 400 C
conditions; 0.2 g catalyst, 500 mL/min feed, space velocity of 75000 h™, 500x10™° NO, 500x10° NH,, 4% O, and balance N,
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Table 1 BET surface area, total pore volume, average pore diameter of different catalysts

Sample BET surface area A/(m’-g™") Pore volume v/(cm’-g™") Average pore diameter d/nm
VWTi 81.3 0.304 13.18
0.5NaCl 80.1 0.324 13.16
1.0NaCl 77.8 0.302 13.12
2.0NaCl 71.2 0.318 13.32
Hg 80.9 0.297 13.22
1. O0NaCl+Hg 76.4 0.307 13.15
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