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Effect of physicochemical characteristic of catalyst on the removal
of NOx in the SCR reaction
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Abstract

An in situ diffuse reflectance infrared
Fourier transform spectroscopy (DRIFTS)
study of the selective catalytic reduction
(SCR) of NO with NH3 in the presence of O;
was carried out over vanadia-based catalysts.
Vanadia-based catalysts were prepared by
impregnation method. The results indicated
that the strength of Bronsted acidity
positively increased with V,0s loading,
whereas Lewis acidity remained amost
constant at a typicd SCR operating
temperature. Water vapor does not affect the
adsorption of Lewis ammonia, but the
formation of Bronsted acidity has to be
accompanied by water vapor adsorption.

Bronsted acidity is decreased with increasing
temperature and disappeared at a temperature
of around 500 ‘C for al testing catalysts,
while Lewis acidity dlightly decreased with
increasing temperature. The disappearance of
Bronsted acidity at a high temperature was
related to the loss of adsorbed water vapor.
Keywords. Vanadia, Lewis acid, Bronsted
acid, SCR, DRIFTS, FTIR
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Figure 1. In situ DRIFTS spectra of
ammonia adsorption in N at 300°C: (A) pure
TiOg; (B) 1 % V20s; (C) 2% V20s; (D) 5%
VzOS; (E) 10 % VzoS; (F) 20 %V205.
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Figure 2. In situ DRIFTS spectra of
ammonia adsorption in air at 300°C: (A) pure
TiOy; (B) 1% V20s; (C) 2% V20s; (D) 5%
V20s; (E) 10 % V,0s; (F) 20 % V,0s.
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Figure 3. NO removal efficiency as functions
of V,0Os content and temperature: (A) pure
TiO; (B) 1% V20s; (C) 2% V20s; (D) 5%
V,0s; (E) 10 % V,0s; (F) 20 % V,0s.
Operational conditions : NO, NH3=550ppm
in air, SV=22500hr",
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Figure 4. Evolution of Bronsted acid and
Lewis acid over (A) pure TiOy; (B) 1 % VOs;
(C) 2% V,0s; (D) 5% V,0s; (E) 10 % V0s;
(F) 20 % V20s. Operational
conditions:NO,NH3=550ppm in air.
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