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Abstract : In this study, NMO (Natural Manganese Ore), MnQO,, and Mn,O; catalysts were used in the selective catalytic
reduction process to remove nitrogen oxides (NOx) using NHj as a reducing agent at low temperatures in the presence of oxygen.
In the case of the NMO (Natural Manganese Ore), it was confirmed that the conversion of nitrogen oxides in the stability test did
not change even after 100 hours at 423 K. The Kinetics experiments were carried out within the range where heat and mass
transfer were not factors. From a steady-state Kinetics study, it was found that the low-temperature SCR reaction was zero order
with the respect to NHz and 0.41 ~ 0.57 order with the respect to NO and 0.13 ~ 0.26 order with the respect to O,. As temperature
increases, the reaction order decreases as a result of NH; and oxygen concentration. It was confirmed that the reaction between
the NH; dissociated and adsorbedon the catalyst surface and the gaseous nitrogen monoxide (E-R model) and the reaction with
the adsorbed nitrogen monoxide (L-H model) occur.
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Table 1. The experimental conditions

Item Condition
Charged mass (mg) 25,50, 100
Particle size (mm) 0.359 (40 ~ 50 mesh)
Temperature (C) 120, 150, 180
_ NO (Pa) 13.58 ~ 81.06
nlet g:lzggzeﬁgat“’n NH; (Pa) 20.27 ~ 81.06
O, (Pa) 0.51~20.27
Space velocity (h™) 30,000
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Figure 1. NOx conversion of NMO as function of time at 423 K : (a) NO conversion, (b) NO, concentration, (¢) NH; concentration (S.V. :

30,000 h', NO : 424 ppm, NO;: 7 ppm, NH3 : 480 ppm).

Table 2. Thermal stabilities absorbed NO complexes
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Figure 2. Grid of experimental conditions for NO and NH; at 3 kPa
of O, carried out at 393, 423, and 455 K : NMO, MnO,
Mn,Os. (Exp. Condition: Loaded Cat.: 25 , 50, 100 mg
Temp : 393, 423, 455 K, Variable : Pxo, Pxms, Po2)
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Figure 3. Observed NO conversion as a function of the space time for various partial pressures at 423 K : (a) NMO, (b) MnO3, (¢) MnOs. (Paus:

40.5 Pa, Poo: 3 kPa).
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Figure 4. Observed NO conversion as a function of a partial NH; pressure for various space times at 423 K : (a) NMO, (b) MnOs, (¢) Mn,Os.

(Po2: 3 kPa, Pno: 40.5 Pa).
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Figure 5. Observed NO conversion as a function of a partial O pressure for various space times at 423 K : (a) NMO, (b) MnO3, (c) Mn,Os.

(Pxms: 40.5 Pa, Pno: 40.5 Pa).
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