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ABSTRACT

SCR(selective catalytic reduction) pilot plant for reduction of the nitrogen oxides
using diesel oil as a reductant was installed at the NG(natural gas) fired combined
cycle and the activity of Pt(0.3%)/Zeolite catalyst was studied in real flue gas
condition according to the amount of reductant, reaction temperature and space
velocity. NOx conversion gradually increased with increasing the diesel oil
concentration up to C/N ratio 5.5(C/N ratio ® the ratio of the number of carbon atom
to the number of NOx molecules included in the flue gas). Increasing the reaction
temperature, NOx conversion increased and reached a maximum conversion of 50% at
190°C. NOx conversion did not changed with increasing the space velocity up to
18,500/hr and then gradually decreased. These results reveal the potential for diesel
oil as a reductant for de~-NOx SCR process.
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Table 1. Composition of fuel(LNG)

Components CH,4 CoHs C3Hs i-C4Hio | n-C4Hyo | i-CsHiz | n-CsHi2 N2 Kcal/Nm®
mol(%) 89.82 7.42 2.24 0.42 0.44 0.01 0.01 0.04 10,575
Table 2. Composition of flue gas
b d
Components | NO(ppm) | NO2(ppm) Unburne CO(ppm) |CO2(%)| 02(%) | H0(%)
hydrocarbon (%)
Concentration 39 11 10 2.2 16.1 8.0
N i RN
Q it |
Cold Gas TN
ﬁ 111 }
- \ |
i Catalyst Module Layer

Turbine NO ——
Injection Metering  Diesel Oil
Tank Pump Tank

Fig. 1. Schematic diagram of pilot plant.
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Fig. 2. Installation of catalysts.
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Fig. 3. Difference of NO, NO2 and CO con-
centration without reductant(diesel
oil) injection. Inlet temperature=214
‘C, Space velocity=19,000/hr.
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Fig. 4. Effect of C/N ratio on NOx conver-
sion. Inlet temperature=214C, Space
velocity=19,000/hr, NOx=330 ppm,
C02=2.2%, 02=16%.
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Fig. 6. Effect of C/N ratio on temperature
difference. Inlet temperature=2147C,
Space velocity=19,000/hr.
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Fig. 6. Effect of inlet temperautre on NOx

conversion. C/N ratio: 5.5, Space

velocity=19,000/hr, NOx=330 ppm,

C02=2.2%, 02=16%.
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Fig. 7. Effect of inlet temperature on NO2/
NOx ratio at outlet. C/N ratio: 5.5,
Space velocity=19,000/hr, NOx=330
ppm, CO2=2.2%, 02=16%.
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Fig. 8. Effect of space velocity on NOx con-
version. Inlet temperature=2147C,
Space velocity=19,000/hr, NOx=330
ppm, C02=2.2%, 02=16%.
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