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Abstract

In this study, the selective catalytic reduction of NO, with ammonia was carried out in afilter bag support reactor.
The experiments were performed by powder type MnO, and V,04/TiO, catalyst at low temperature between 130
and 250°C. Also, the effect of SO, and H,O on the NO conversion was investigated under our test conditions. The
powder type catalysts were analyzed by X-ray photoelectron spectrum (XPS), X-ray diffraction(XRD), scanning elec-
tron microscopy (SEM) and thermal gravimetric analysis(TGA). It was observed that NO removal efficiency of the
powder type V,0O4/TiO, catalyst was 85% at low temperature (200°C) under presence of oxygen and that of MnO,
was 50% at the same condition. The powder type V,05/TiO, catalyst, in conclusion, was found to be available for
SCR reaction in afilter bag support system.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental conditions and specifications.

Item Condition
Sample loading 0.127 glem?
Areaof the catalytic filter 78.5cm?
Cataysts MnO,, V,0O4TiO,
Factor TTmperature _ 130~250°C
range Inlet NO gas concentration 150 ppm
NH4/NO molar ratio 1.0~15
O, concentration 0~10%
SO, concentration 100 ppm

Total flow rate 7,850 mL/min, N, balance
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Table 2. Physical/chemical property of powder type catalysts.

Property Unit MnO, V,05/TiO,
) Manganese nitrate Vanadium pentoxide (V,0s)
Components of the material (MNn(NOs), - xH,0, 98.0+%) 4~ 7%, TiO, balance
Source materia type . Particle Pellet
Bulk density glcc 0.7 0.9
Nitrogen surface area m/g 25.9 98
Water pore volume cclg 0.26 0.29
Particle size of powder catalyst mesh 300 300
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Fig. 2. Effect of O, concentration on the NO conversion
over powder type MnO, and V,05/TiO, catalysts at
200°C (NO 150ppm, NH3/NO 1:1, total flow rate

7,850 mL/min).
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Fig. 3. NO conversion over powder type MnO, and V,Os/
TiO, catalysts on the filter surface (NO 150 ppm,

O, 6% or 10%, NH;/NO 1:1, total flow rate 7,850
mL/min).
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Fig. 4. O 1s and C 1s XPS spectra for two catalysts.

Table 3. Atomic concentrations of two catalysts obtain-
ed from XPS (%).

Catalyst C N (@) Na S Ti or Mn

MnO, 10.00 144 4991 597 040 3227(Mn)
V,05/TiO, 1409 0.05 6073 141 056 23.16(Ti)
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Fig. 5. Effect of SO, and H,O on the NO conversion over
the powder type catalysts (NO 150 ppm, SO, 100
ppm, H,O 10%, O, 6%, NH3/NO 1: 1.5, total flow
rate 7,850 mL/min).
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