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Development of Predictive Model

for Pollutants Emission from Power Plants
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(Minseok Kim, Kyung-Hee Kim and In-Beum Lee)

Abstract : From the power plant in a steel plant, environment pollutants such as SOx, NOx, CO and CO: are
emitted by combustion reactions of the fuels which are by-product gases, oil and liquefied natural gas(LNG).
To reduce the amounts of the pollutants, it is important to build a predictive model for the emission of the
pollutants. In this paper, model that predict the amounts of generated pollutants for the used fuel is developed
by using Gibbs free energy minimization method[1] with the temperature correction technique. For some data
set, the calculation results from this model are compared with the real emission amounts of SOx, NOx, and the
result of the calculation by both ASPEN PLUS which is a commercial simulation software. This model shows

good results and can be applied to other power plants.
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Fig. 1. Block diagram of model.
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Fig. 2. Structure of prediction model for pollutants
emission.
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Table 1. Fuel component composition mole fraction.

BFG COG LDG OolL LNG
C 0 0 0 0.554 0
Oz 0 0.003 000t  0.0012 0
He 0 0.564 0.020 0.442 0
Se 0 0 0 0.0017 0
N2 | 0.541 0.023 0.159  0.00055 0.00008
CO | 0220 0.084 0.642 0 0
CO2 | 0.207 0.310 0.178 0 0
CH, | 0.032 0.266 0 0 0.890
CoHq 0 0.029 0 0 0.0873
CsHs 0 0 0 0 0.0t67
CaHio 0 0 0 0 0.00586
HoS 0 0.000428 1.5E-6 0 0
S0z |0.000120 0 0 0 0
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Table 2. The factor table for prediction of fuel

usage.
time 2:00 1:55 0:10 0:05
0:00 | 0808 0901 0874 0846
0:05 1.021 1.131 1.011 1.040
1330 | 1123 1233 088 0900
2350 | 0948 1.012 0897 0931
2355 | 0894  0.898 0.941 0.984
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Fig. 4. Prediction result for SOx emission.
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Table 3. Comparative table between presented
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C | 214704 0 0 0.000000
0. | 224364 | 290799 | 292.6402 |300294973
He | 241.533 0 0 0.000038
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