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Abstract : In this study, selective catalytic reductions (SCR) of NO commercial catalysts were used
to investigate the effect of ammonia gasification from urea solution. The effects of catalytic chemical
composition on the reaction temperature and space velocity were studied. V,0s/TiO;, catalysts, which
are widely used as SCR catalysts for removal of nitrogen oxides, have better ammonia formation
compare to TiO, and WO3-V,0s/TiO; catalysts. The TiO, catalyst not supporting the active metal
was not affected by the space velocity as compared with the catalyst supporting V,05 or WO3-V;0s.
The active metal supported catalysts decreased in the ammonia formation as the space velocity
increased.
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Fig. 1. Commercial deNOx SCR catalyst.
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Table 1. Experimental condition
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Diameter(mm)

Length(mm)

| .
Catalyst size 25

50

Catalyst type

TiO,, 3.60%W03-0.54%V,0s / TiO,, 2.54%V,05 / TiO;

Cell density 40
Urea solution flowrate 0.2
(cc/min) '
Space velocity(h™) 30,000 40,000 50,000
Flowrate(cc/min) 12,266 16,354 20,443

Reaction temperature(°C)

250 / 300 / 350 / 400
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Fig. 2. Schematic of Urea solution to NHj gasification for catalyst

evaluation system.,
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Fig. 3. Urea solution to NHj gasification for
catalyst
system.
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A

Cataly.st A

Catalyst C
Fig. 5. Comparison of EDS results of 3
different DeNOx SCR catalysts Catalyst
A: TiO, Catalyst B 3.60%WOs-
0.53%V,05/TiO,; Catalyst C:
2.54%V,05/TiO,.

Table 2. Chemical composition and metal oxide content of DeNOx SCR catalysts

Catalyst Chemical composition litsiell exddle comiae (i)
V205 WO3
A TiO, - -
B WO;-V,05/TiO, 0.54 3.60
C V,05/TiO, 2.54 -
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Fig. 6. Effect of catalyst composition on NHs
concentration as a function of reaction
temperature at space velocity 30,000
h'l, Catalyst A: TiO,; Catalyst B:
3.60%W03-0.53%V,0s/TiO,;  Catalyst
C: 2.54%V,05/TiO,.
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Fig. 8. Decomposition of urea solution to NHs
of Catalyst B and Catalyst C as a
function of temperature at SV=50,000

h, Catalyst B: 3.60%WO3—
0.53%V,05/TiO,; Catalyst C:
2.54%V,05/TiOs.

Table 3. BET surface area of catalysts before and after reaction at 400°C

Before Reaction at 400°C After Reaction at 400°C
Catalyst Surface Pore Pore Size Surface Pore Pore Size
Area Volume (nm) Area Volume (am)
(m%/g) (cc/g) (m?*/g) (cc/g)
B 47.55 0.6884 47.03 0.6725 16.8
C 50.61 0.7502 46.80 0.6710 16.7
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