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Abstract

Efficient simultaneous reduction conditions for NO, and NH;-slip was investigated in SCR (Selective Catalytic
Reduction) process with load variation by applying dual catalysts (SCR catalyst, NH; decomposition catalyst)
system. N,O formation characteristics were analyzed to look into possible undesirable reaction pathways.

In the experiments of catalyst characteristics, various operational variables were tested for the combined catalytic
system, such as NH,/NO, ratio, temperature, oxygen concentration and H,O. The reaction characteristics of NO,,
NH; and N,O were analyzed and optimal conditions could be evaluated for the combustion facility with varied load.
In terms of NO,/NH; simultaneous reduction and N,O formation suppression, optimal condition was considered
NSR 1.2 and temperature 300°C. At this operational condition, NO, conversion was 98%, NH; reduction efficiency
was 95%, generated N,O concentration 9.5 ppm with inlet NO, concentration of 100 ppm.

In NH;-SCR process with NH; decomposition catalyst, NO, and NH; can be considered to be reduced simul-
taneously at limited conditions. The results of this study may be utilized as basic data at facilities requiring
simultaneous NO, and NH, reduction for facilities with load variation.
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Fig. 1. Schematic diagram for experimental apparatus and structure of SCR reactor.
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Table 1. Operating condition at incinerator with load
variation (A Crematory).

Total flow 30~67 Nm*/min
Temperature ~250°C
NO 70~250 ppm
Inlet gas condition NHy/NO, 0.64
& o, 10vol.%
N, Balance
NO 10~80 ppm
.. NH,/NO, -
Outlet gas condition 0, 12vol.% (conversion)
N, Balance

Table 2. The experimental conditions.

Total flow 1.0~2.0 L/min (interval 0.25)
Temperature 200~400°C (interval 50)
NO 100 ppm
Inlet eas condition NHy/NO, 0.64,0.8,10,12,1.5,1.8,2.0
& 0, 0.5,10vol.%
N, Balance




BapEo] 2 3444 SCR FHIH NO/N.O U NH, 4] A7 B4 &4F 609

Table 3. The experimental conditions with load variation.

1 2 3 4 5 6 7 8
Flow (L/min) 1.55 1.71 1.57 1.74 1.65 1.57 1.92 1.17
NO, (ppm) 129 139 97 149 78 178 143 70
Mode 1 Temp. 250 —300°C
Mode 2 NSR 0.64—1.2
Mode 3 Temp. 250 —300°C / NSR 0.64—1.2

Table 4. Pore characteristics of experimental catalyst by

BET analysis.
Catalyst sample SCR catalyst NH; catalyst
Surface area (m%g) 14.0295 6.7912
Pore volume (cm*/g) 0.0486 0.0349
Pore size (A) 119.582 199.2510

3.1 A% 0§ 54 24 Za}
Agol AgH W) B4 BHE
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Fig. 2. Pore size distribution of the SCR and NH, catalyst.

Table 5. Major compositions of the catalysts by XRF.

SCR catalyst NH; catalyst
o Component Result Component Result
(Wt%) (Wt%)
1 MgO 8.48 MgO 12.10
2 AlO, 23.57 ALO; 20.40
3 SiO, 46.20 SiO, 45.00
4 SO, 0.25 SO, 392
5 TiO, 22.50 TiO, 13.86
6 V,0s 2.12 PtO, 426
7 WO, 1.25 WO, 0.0206
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Fig. 6. Result of parametric performance test.
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