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Synthesis of vanadium-tungsten complex oxides for deNOx catalysts
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NH3-SCR gselective catalytic reduction) is important process for conversion
of harmful NOx to harmless N2 and H20. However, the negative effect of water is critical for
low-temperature NH3-SCR. In this work, we synthesized bulk W-substituted vanadium oxide catalysts
for NH3-SCR at a low temperature and in the presence of water. Vanadium sites were atomically
substituted by tungsten for 3.5 mol% W-substituted vanadium oxide. The 3.5mol% W-substituted
vanadium oxide showed >99% (dry) and ~93% (wet, 5-20 vol% water) NO conversion at 1500C (250 ppm NO,
250 ppm NH3, 4% 02). Lewis acid sites of W-substituted vanadium oxide were converted to Bronsted
acid sites under a wet condition while the distribution of Bronsted and Lewis acid sites did not
change without tungsten. The high redox ability and reactivity of Bronsted acid sites were observed
for bulk W-substituted vanadium oxide at a low temperature in the presence of water, and thus the
catalytic cycle was less affected by water vapor.
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Fig.3.NO
conditions: cat. 0.375 g; 250 ppm NO, 250
ppm NHs, 4 vol% Oz and 0 or 10 vol% H20
in Ar; flow rate, 250 mL min; space
velocity, 40000 mL hrt gea™.
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