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Abstract

For removing NOyx and SOy from the flue gases emitted from stationary sources, V,0s-
MoO,/TiO, catalysts were prepared by the conventional impregnation method (aqueous so-
lution) and a sort of surface fixation method(nonaqueous solution) as reported excellent
reproducibility catalysts. And these catalysts observed their catalytic activities as well as
their surface properties.

V-~Mo-0 oxide, prepared from nonaqueous solution of VOCl; and Mo(CO)s and ageous
solution method, was supported as amorphous state by XRD and SEM measurements. The
infrared spectra of fresh and used catalysts showed that in used catalysts, V=0 bands de-
creased and new bands of vanadium oxysulfate appeared at 995, 1050, 1140cn~'. Ammo-
nium sulfate bands appeared at 2900, 2960cm~'. In the catalysts prepared from
nonaqueous solution, vanadium oxysulfate bands were very sensitive. So the catalysts pre-
pared from nonaqueous solution may bring about the high activity.

Results from catalytic activity measurements at 350°C, in the presence of SO;, NO con-
version was more increased than in absence of SO, As the MoO; was added to V,0;/TiO,
system, SO, conversion increased.

It found that from the results, V:0;-MoQ,/TiO, catalysts prepared from an nonaqueous
solution may bring about the high activity for both the reaction of NO and SO, removal.
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Table 1. List of Catalysts.

Catalysts Impregnation
Aqueous 10wt% V,0/TiO,
solution 10wt % V,05-10wt % MoQ,/TiO; Wet

method(A) | 10wt% MoQ,/Ti0,

Nonaqueous | 10wt% V,0/TiO,
solution 10wt% V,0:-10wt % Mo0,/TiO, Wet
method(B) | 10wt% MoO,/Ti0,
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Fig. 2. Schematic diagram of simulated flue gas and catalytic reactor system.
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Table 2. Steady state activity of various catalysts.

loading(% ) NO+NH,+0;
Catalysts
Vs MoO, steady state con-
version of NO
V.0s/TiO, 10 - 45%
(aqueous)
V0:/TiO, 10 - 57%
(nonagueous)

NO : 300ppm, NH : 300ppm, O, : 2vol%, T : 350°%C,
sv . 7,000hr ™!

Table 3. Steady state activity of various catalysts.

loading( %) NO+S0,+NH,+0,
Catalysts
V.05 | MoO; | st-st conv. | st-st conv. | st-st conv.
of NO of NH; of SO,
V:05/TiO, 10 - 70.4% 78% 84%
(aqueous)
V.0./TiO, 10 - 75% 84% 75%
(non aq.)
V,0,-Mo0Os 10 10 67% 84% 21.4%
/Ti0,
(non aq.)
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Table 4. Physical properties of various catalysts.
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Fig. 3. Pore size distribution of TiO, and 10wt%
V.0;-10wt MoO,/TiO,(non aqueous).

- Catalysts loading surface area pore volume mean pore preparation
(wt%) (m*/g) (cc) diameter( A ) method
V.0, | MoO,

TiO, - - 166 0.15 100 —

V.0 5.8

MoQ, - 1.9

V:0s/TiO, 10 — 130.0 — - Aqueous

V.05-MoO,/TiO, 10 10 121.3 ”

V.0,/TiO, 10 - 142.0 Non aqueous

V,05-Mo0,/Ti0, 10 10 144.2 0.15 100 "
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Fig. 4. Adsorption and desorption isotherms.
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Fig. 5. XRD patterns of Ti0, and various catalysts
(nonaqueous).
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a) MoQ,
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Fig. 6. XRD patterns of TiO; and various catalysts
(aqueous).
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Fig. 7. Scanning electron microscope{SEM) of cat-
alysts.
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Fig. 8. IR spectra of fresh catalysts.
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Fig. 9. IR spectra of used catalysts.
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