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Effects of Potassium Salts on Selective Catalytic Reduction of
NO With NH3; Over V,05/TiO, Catalysts
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ABSTRACT: Potassium is present in the form of potassium
salts, potassium sulphate and potassium chloride, in the flue
gas generated by firing the Chinese coal and biomass,
respectively. The effects of potassium salts on the selective
catalytic reduction of NO with NH; over V,05/TiO, catalysts
were studied with static nitrogen physical absorption,
temperature-programmed surface reaction (TPSR), Fourier
infrared (FT-IR)

measurements. The results show that potassium salts deactivate

transform spectroscopy and  activity
the V,05/TiO, catalysts. And the stable temperature window of
NO removal gradually narrows with increasing sediment of
potassium salts on the catalysts and eventually disappears when
the molar ratio of K to V reaches 3.0. The potassium salts
doped on the catalysts markedly reduce the number of active
sites on their surfaces but not change their reactivity
significantly. The main reason of the catalyst deactivation is
that K preferentially coordinates to Br¢nsted acid sites on the
catalysts’ surfaces and neutralizes the acidity of them, as a

result, the adsorbed NH; decreases.

KEY WORDS: selective catalytic reduction; nitrogen oxide;
potassium salt; V,05/TiO, catalyst; activity
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Fig. 1 Diagram of the SCR reaction and analysis system
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Tab. 1 Standard conditions used for
SCR activity measurements
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Tab. 2 Textural properties of the catalysts

K i R  SLE/ e
% (m%/g) (cm’/g) fLIR/A

AR x

VI/Ti — — 70.46 0.3139 178.2
0.1 0.08 68.00 0.3470 204.1

0.2 0.16 66.90 0.3319 190.9

KCVUTi 1.0 0.79 67.02 0.3543 211.4
2.0 1.61 66.69 0.3757 225.3

3.0 2.38 66.53 0.298 4 179.4

0.1 0.10 67.53 0.3918 232.1

0.2 0.20 63.18 0.376 7 238.5

KSxVI/Ti 1.0 0.92 67.02 0.3574 213.3
2.0 1.96 63.03 0.359 7 228.3

3.0 2.76 64.77 0.2899 179.1
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Fig. 2 Temperature dependence of NO conversion for
V1/Ti catalysts with various loadings of potassium salts
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Fig. 3 Effect of the loadings of potassium salts on NO
conversion over V1/Ti catalysts at 300 C
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