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ABSTRACT

This work presents the numerical results on reduction of sulfur emission from combustion of heavy oil
in a combustion chamber. One of the most practical methods for sulfur emission reduction is flue gas
desulfurization (FGD). In this study various FGD absorbers have been studied by means of numerical
simulations. The flow is assumed turbulent two-phase flow, while gas is continuous, and droplets form

the dispersed phase. Heavy oil with considerable sulfur contents has been used as the fuel. The results
show that the Na-based absorbers are more efficient than the calcium-based absorbers. In addition, it is
found that the efficiency of Sodium bicarbonate (NaHCO;) is about 96% while the efficiency of
calcium oxide (CaO) is about 74%. The efficiency of the Na-based absorbers is higher than the Ca-
based absorbers due to the low density of Na-based absorbers. The low density of Na-based absorbers
leads to a better dispersion of the absorber particles. The second reason for higher efficiency Na-based
absorber is lower activation energy compared with Ca-based absorber. In addition, the mixing of Na-
based absorbers dominates the mixing of the Ca-based absorbers. Thus, the reaction efficiency and
kinetics of Na-based absorbers dominate the Ca-based absorbers.
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Table 1 Amount of emission of various pollutions from thermal power
plants at 1391- By the type of fuel-in ton [6]

SO; Cco, S0, NO, Jrapcrem

3454 56801185 75334 141750 085

1446 17822385 50115 114572 S s
69524686 ezl 291213 b 5

! Flue Gas Desulfurization
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Fig. 1 Schematic model of wet scrubber
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Fig. 2 Considered geometry of model for simulation- height 1m,
diameter of Scrubber 0.08m and diameter of inlet and outlet 0.05m
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Fig. 5 The concentration of sulfur dioxide gas in height 0.225m, in
comparison with Xiang GAO et al [9] and experimental result- Low
concentration in inlet
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Fig. 4 The concentration of sulfur dioxide gas in height 0.225m, in
comparison with Xiang GAO et al [9] and experimental result- High
concentration in inlet
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Fig. 9 The concentration of sulfur dioxide gas in height 0.825m — for
CaO
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Table 6 Properties of materials and condition that have used in
simulation for CaO absorber.
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Fig. 6 The concentration of sulfur dioxide gas in height 0.225m — for
CaO
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Fig. 7 The concentration of sulfur dioxide gas in height 0.425m — for
CaO
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Fig. 8 The concentration of sulfur dioxide gas in height 0.625m — for
CaO
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Fig. 13 The SO, concentration profile (contour) in height 0.825m — for
CaO
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Fig. 14 The concentration of sulfur dioxide gas in height 0.225m — for

NaHC03

D3> glp 0.225m glis)l o 5,568 wwSles 8 clle i 14 S
NaH003

0.0014

0.0012 | Absorbant :NaHCO3 - z=0.425
0.001 |
0.0008 |

0.0006 |

0.0004 |

802 Conecentration (mol/m3)

0.0002 |

0 L vy
-0.05 -0.03 -0.01 0.01 0.03 0.05

X(m)

Fig. 15 The concentration of sulfur dioxide gas in height 0.425m — for
NaHCOs
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Fig. 10 The SO, concentration profile (contour) in height 0.225m — for

CaO
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Fig. 11 The SO, concentration profile (contour) in height 0.425m — for

CaO
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Fig. 12 The SO, concentration profile (contour) in height 0.625m — for

Cao
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Fig. 23 The concentration of sulfur dioxide gas in different heights —
for CaO absorber
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Fig. 24 The effect of temperature of inlet gas on efficiency of
absorption— for CaCO3 absorber
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