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Development of Low-Temperature DeNOx Catalysts for Flue Gas Treatment
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Enhancing catalytic deNOx activity by combining V,0s and Cr.O;, we developed new catalysts by coprecipita-
tion that involves mixing metal ions homogeneously at the atomic level. A phase diagram of V,0;-Cr,0O; was
determined to design catalysts. We foud a V,Cr,0O;; phase that had high deNOx activity at low temperature. Base
on these findings, we developed V,0,-MoQ; catalysts enabling high NOx conversion of 909 at 150°C. These

catalysts have a larger surface area and an active V,Cr,0;; phase or vanadium species with controlled valences
well dispersed on the TiO. support. Higher activity for NOx conversion was obtained at a lower temperature

compared to conventional catalysts.
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Composition and characteristics of catalysts
iR EERR D AL R | LaEER VrEgle (% Cr eSS (%)
No. Cr.0.m= . R
(wt 0) (mo %) (C) (m~/g) V5t Vi Vit Cré+ Cr3+
vCl Ti0,-9.5 % V.05-2 % Cr,0, 18 400 200 78.5 11.7 9.8 58.8 41.2
vC2 Ti0,-9.5 % V.05-3 % Cr.0;4 27 400 207 85.1 9.6 5.3 64.0 36.0
VC3 Ti0:-9.5 % V.05-3.4 % Cr.0, 30 400 216 82.1 10.3 7.6 68.8 31.2
VC4 Ti0.-9.5 % V,05-4 % Cr,04 33 400 209 70.1 18.6 11.3 71.8 28.2
VCh Ti0,-9.5 % V.05-9 % Cr,0, 52 400 449 94.9 2.6 2.5 74.5 25.5
VM1 Ti0,-9.5 % V,05-0.5 % MoOs — 300 274 63.4 22.4 14.2 — —
VM2 Ti0,-9.5 % V,05-0.5 % MoOs — 400 164 72.3 16.1 11.6 — —
VM3 | Ti0.;-9.5% V.0:-0.5 % MoO, — 500 98.5 78.2 12.6 9.2 — —
VM4 | Ti0,-9.5 % V,0;-0.5 % MoOQ, — 600 1.9 83.1 3.3 8.6
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Crystal structure of V,Cr,0,; mixed oxide (monoclinic)
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Dependence of heat treatment temperature on
rate constant of Ti0,-V,0;-MoQ; catalyst
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