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Abstract
In this study, NO oxidation reaction using Mn/TiO, catalysts was investigated. NO oxidation results revealed that the different

trend was observed upon physicochemical properties of TiO, and interactions between Mn and TiO, support. Mn/TiO,(A)
catalyst has a superior NO oxidation activity, which increased with decreased space velocity and increased Mn amounts from
10 to 30 wt%. The results indicated that the SCR activity could increase by the fast SCR reaction process using the

Mn/TiOx(A) catalyst located in front of the SCR unit.
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Table 1. BET, Average Particle Size and TiO, Crystalite Size of Various TiO,

TiO, Phase BET (m’ - gh Average particle size (um) Crystall? tic?zsize( A)
TiO(A) anatase 59.1615 1.245 210
TiOx(B) anatase 71.9401 1.19 185
TiOy(C) anatase 76.6451 1.195 206
TiOy(D) anatase 288.717 1.175 155.5
TiOx(E) anatase(90), rutile(10) 9.6055 3.52 201
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Figure 1. Schematic diagram of a fixed bed NO oxidation system
consisted of gas feeder, main reaction and analysis.
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Table 2. Experimental Conditions in a Fixed Bed Reactor

Particle size (mm) 40 ~ 50 mesh
Temperature (C) 120 ~ 250
NO (ppm) 200
Inlet gas conc. NO. (ppm) 20
(N balance) 0; (%) 8
H0 (%) 8
Space velocity (hr-1) 60,000
Total flow (cc/min) 500
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Figure 2. Effect of reaction temperature on NO oxidation over 10
Mw/TiO; (S.V = 60,000 hr', NO = 200 ppm, NO, = 20 ppm, O, =
8% H,O = 8%).
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Figure 3. Effect of reaction temperature on Outlet NO, NO,
concentration over 10Mn/TiO; (S.V = 60,000 hr'l, NO = 200 ppm,
NO; = 20 ppm, O, = 8% H,O = 8%).
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Table 3. Physicochemical Properties of 10Mn/TiO, Catalysts

SRES

Total pore Average pore
BET .

Catalysts (mz /o) volume diameter

& (cm3/g) (nm)

10Mn/TiOz(A) 64.811 0.327 20.181
10Mn/TiO(B) 7475 0.3136 16.78
10Mn/TiO(C) 76.008 0.3205 0.3177
10Mn/TiOz(D) 170.61 0.3177 7.4496
10Mn/TiO,(E) 24.716 0.076541 12.387
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Figure 4. X-ray diffractogram patterns of 10Mn/TiO, catalysts with
different titania supports.
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Figure 5. Effect of Mn loading(%) on NO oxidation over Mn/TiO(A)
(S.V = 60,000 hr', NO = 200 ppm, NO, = 20 ppm, O, = 8% H,0
= 8%).
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Figure 7. Effect of Mn loading(%9) on NO oxidation over Mn/TiO»(E)
(S.V = 60,000 hr', NO = 200 ppm, NO; = 20 ppm, O; = 8% H,0
= 8%).
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Figure 8. X-ray diffractogram pattems of Mn/TiO»(A) catalysts with
different Mn loadings.
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Figure 9. Effect of Mn loading(%) on outlet NO and NO;
concentration over Mn/TiO,(E) (S.V = 60,000 hr'l, NO = 200 ppm,
NO; = 20 ppm, O; = 8% H,O = 8%).
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Figure 10. Effect of space velocity on NO oxidation over Mn/TiOx(A)
(S.V = 30000 hr', 60000 hr', NO = 200 ppm, NO, = 20 ppm, O; =

8% H0 = 8%).
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Figure 11. Effect of space velocity on outlet NO and NO,

concentration over Mn/TiO,(A) (S.V = 30000 hr'l, 60000 hr'l, NO =
200 ppm, NO; = 20 ppm, O, = 8% H0 = 8%).
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Figure 12. Effect of space velocity on NO oxidation over Mn/TiO,(E)
(S.V = 30000 hr', 60000 hr', NO = 200 ppm, NO, = 20 ppm, O, =
8% H0 = 8%).
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Figure 13. Effect of space velocity on outlet NO and NO,
concentration over Mn/TiO,(E) (S.V = 30000 hr'l, 60000 hr'l, NO =
200 ppm, NO; = 20 ppm, O; = 8% HO = 8%).
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