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V,05/Ti0; catalyst can be deactivated by ammonium salts formed by SO, oxidation and unreacted ammonium in presence
of SO, in flue gas. The deactivation of catalyst by SO, depends on the SO, oxidation to SO;. The oxidation of SO,
is weakly affected by oxygen concentration, and strongly by the amount of vanadium loaded onto titania supports.
Because unreacted ammonia is one of elements to form the ammonium salts, it is important to control the mole ratio
of NH3/NOx in SCR. Thus the experiments about NH3/NOx were carried out. The reason of low activity of catalyst deac-
tivated by ammonium salts is the change of pore volume. And TPD (Temperature Programmed Decomposition) was per-
formed to find the decomposition of ammonium bisulfate on deactivated catalyst.
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Table 1. Physical Properties of Various Supports and Catalysts
Em- ployed in the Present Study

TiO; or Surface Area Pore Volume  Average Pore
Catalyst (m/g) (cm’/g) Diameter (A)
TiO;
TiOx(A) 75.2 0.282 150.0
TiOx(B) 58.0 0.235 142.9
TiOy(C) 90.5 0.237 104.8
TiOy(D) 65.9 0.128 77.6
TiOy(E) 192.9 0.634 131.5
TiOx(F) 1343 0.320 95.5
TiOx(G) 12.7 0.023 73.8
TiOy(H) 13.0 0.025 75.6
TiOx(I) 44 0.006 529
Catalyst
V[2)/TiOx(A) 87.8 0.315 143.6
V[2)/TiOx(B) 60.0 0.136 76.3
V[2]/TiOx(C) 109.7 0.259 94.5
V[2]/TiO«D) 63.9 0.132 82.5
V[2J/TiO(E) 170.5 0.591 138.6
V[2]/TiOx(F) 147.7 0.371 100.5
V[2]/TiO«G) 14.2 0.024 67.7
V[2]/TiOx(H) 15.2 0.025 65.5
V[2]/TiOx(I) 4.8 0.006 46.1
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1. Fixed bed reactor
2. Electric heater

3. Pre-heater

4. Mass flow controller

5. Temperature controller
6. Data acquisition system
7. Gas analyzer

Figure 1. Schematic diagram of a fixed bed reactor.
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Figure 2. The effect of temperature on NOx conversion over
V[2]/TiO; supports and V,0s (NH3/NOy : 0.9, NO : 730 ppm, NO,
: 80 ppm, O; : 13 vol%, S.V. : 30000 hr').
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Figure 3. The effect of SO, (150 ppm) on NOx conversion
efficiency over various V[2]/TiO, at 200 C (NH3/NOx : 1.0, NO
: 760 ppm, NO; : 50 ppm, O; : 3 vol%, S.V. : 10000 hr').
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concentration over various V[2]/TiO; in SCR reaction (NH3/NOx :
1.0, NO : 760 ppm, NO; : 50 ppm, O; : 3 vol%, SO, : 150 ppm,
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(NH3/NOx : 1.0, NO : 760 ppm, NO; : 50 ppm, O; : 3 vol%, SO,
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Figure 7. The effect of SO, and H;O in the case of feeding simul-
taneously on NOx conversion over V[x]/TiO,(B) at 200 T
(NH3/NOx : 1.0, NO : 760 ppm, NO; : 50 ppm, O: : 3 vol%, SO;
:150 ppm, H,O : 6 vol%, S.V. : 10000 hr'l).
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Figure 8. The effect of NH3/NOx mole ratio in the case of feeding
simultaneously SO, and H,O on NOx conversion over V|[2]/
TiO»(A) at 200 C (NH3/NOx : 1.0, NO : 760 ppm, NO;, : 50 ppm,

0; : 3 vol%, SO; : 150 ppm, H;O : 6 vol%, S.V. : 10000 hr'l).
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Figure 9. The pore size distribution of V|[2]/TiO,(B) before and

after deactivation test at 200 'C and 300 C (NHs#/NO, : 1.0, NO
: 760 ppm, NO; : 50 ppm, O; : 3 vol%, SO; : 150 ppm, H;O :
6 vol%, S.V. : 10000 hr').
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Figure 11. FT-IR spectra of TiO;(C) and V|[2]/TiOy(C) catalysts
after reaction as respect to reaction conditions.
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Figure 12. FT-IR spectra of TiO:(A) and V[2]/TiO2(A) catalysts
after reaction as respect to reaction conditions.
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