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Abstract

In this study, the effect of physical properties of Pt/TiO, on NHs-selective catalytic oxidation (SCO) reaction at 200~350
C was investigated. CO-chemisoption and BET analysis were carried out to verify physical properties of Pt/TiO,. By charac-
terizing physical properties of Pt/TiO, with respect to the Pt loading, the metal dispersion degree decreased as a function
of the Pt loading amount. Also, the catalyst having a higher metal dispersion showed an excellent conversion efficiency of
NH;j to N». Since the specific surface area of the support affects the metal dispersion, Pt/TiO, catalysts were prepared using
TiO, with different physical properties. As a result, it was confirmed that the catalyst having a wide specific surface area
exhibited a excellent conversion of NH; to N,.
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Figure 1. The schematic diagram of experimental equipments.
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Table 1. Experimental Conditions on Reaction System

Particle size (um) 40~50 mesh
Temperature (C) 200~350
NH; (ppm) 30
A o o ;
H,O (vol%) 6
Space velocity (hr') 60,000
Total flow (cc/min) 500

H= AgERE YeEhiglen A (5), (6% 2ol Fesklth
Casxanm ™ C]'%Q s
NH, conversion(%) = SO REENL L 100 Q)
Cosann,
Cosann, —Cassnn )~ Casan
NH , to N, conversion (%)=( ve o, ~ oz s )~ Cos o x100
Cuvs v, ©6)
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Figure 2. The effect of various Pt loading on NH3-SCO reaction over

Pt/TiO, (G) catalysts : (a) NH; conversion (b) NH; to N, conversion
(S.V = 60,000 hr', NH; = 30 ppm, O, = 8 vol%, H,O = 6 vol%).
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Table 2. Physical Properties of XPt/TiO, (G) Catalysts

Catalysts Metal Dispersion (%) Metallic surface area (m’/g) Active particle diameter (nm)
0.1PYTiO; (G) 50.573 124.907 2239
0.2PYTiO; (G) 38.813 89.464 3.020
0.3PYTiO; (G) 32272 79.706 3.509
0.5PYTiO, (G) 21.101 52.117 5367
1.OPYTiO; (G) 19.668 48.577 5.758
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Figure 3. The effect of physical properties according to different Pt
loading of Pt/TiO, (G) catalysts on NH; to N, conversion : (a) Metal
dispersion (b) Metallic surface area (c) Active particle diameter.
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Table 3. Physical Properties of Various TiO, Supporter
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Catalysts Specific surface area (m® -+ g) Total pore volume (cm® * g™)
TiO, (G) 344.720 0.408
TiO, (D) 76.300 0.301
TiO, (U) 170.610 0.318
TiO, (P) 43.330 0.277
TiO, (M) 64.810 0.281
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Figure 4. The effect of various TiO, properties on NH;-SCO reaction
over Pt/TiO, catalysts : (a) NH; conversion (b) NH; to N, conversion
(S.V = 60,000 hr', NH; = 30 ppm, O, = 8 vol%, HO = 6 vol%).
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