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R&D and application of key technologies for pellet flue gas

desulfurization and dust removal transformation
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Abstract: Due to its complex composition low temperature high concentration of SO, and large flow fluctuation the flue
gas of the vertical furnace pellet puts forward higher requirements for the flow field distribution of desulfurization process of
the circulating fluidized bed. By analyzing the desulfurization mechanism of circulating fluidized bed and the factors
affecting desulfurization efficiency a Fluent numerical simulation method is used to research the influence of venturi
arrangement spoiler ring in the tower and dust collector deflector on the flow field of circulating fluidized bed while an
example of pellet flue gas reform in a steel plant is combined to verify the reliability of the simulation analysis. The
simulation results show that after symmetrically arranging the venturi tube at the flue gas inlet of the desulfurization tower
the velocity deviation of the gas flow is reduced to 5. 70% . After adding a spoiler ring in the tower the velocity mutation is
increased to 9. 80 m/s. After adding a deflector plate at the inlet of the bag filter the speed deviation of each chamber is
reduced to 7.53% and all the above improvements meet the design requirements. After the project is put into production
the mass concentration of SO, and particulate matter in pellet flue gas is less than 20 5 mg/Nm’ respectively which is
superior to the ultradow emission standard of iron and steel industry and can run stably for a long time.
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Table 1 Comparison of atomization effect between high pressure reflux spray gun and two-fluid spray gun
D,../pm Dy, / pm Dy /pm Dy, /[ pm /s /s
527 329 210 167 1.2 5.0
360 207 110 60 0.3 1.3
D, mm; Dy, 0 ~90% mm; Dy, 0 ~50%
mm; D5, mmo
4.9 s
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Fig. 4 Flue gas velocity distribution at the throat

of a venturi
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Table 2 Venturi throat section velocity deviation
/ /
(mes™) 1% (mes™) /%

A, 59.59 4.25 B, 63.11 2.48
A, 64.13 3.13 B, 62.15 0.98
A, 55.87 11. 19 B; 65.26 5.70
A, 65. 80 5.59 B, 58.43 5.33
A 54.95 13.06 B; 59.21 3.94
Aq 67.48 7.94 By 61.57 0.04
A, 67.05 7.35 B, 61.07 0.77

Fig.5 Layout of the turbulence ring and velocity

streamline of the desulfurization tower
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Fig. 6 Comparison of flue gas velocity at the inlet of the dust collector before and after optimization
3 1 14w
Table 3 Comparison of the velocity deviation for each ( CFB) 7( a)
b-chamber of the dust collect
sub-champer O € dust collector SOZ\ Nox\ 1 500 ~
2 500 ~15. 80 mg/Nm’ : S0,
/ / <100 mg/Nm’ <30
og ! 9 og !
(mes™) /% (mes™) /% mg/Nm3c
Ay 6.73 10. 10 By, 6.17 7.53 © S0, 60 ~ 80 mg/Nm3
A 6. 06 0.16 B 5.58 2.24
» » 20 ~30 mg/Nm’ .
Ay 5.84 3.59 B, 5.55 2.79 ( 65 )
Ay 5.57 8.61 B, 5.52 3.35
3 (
) 7(b)
3.1
(a) ; (b)
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Fig.7 The layout of the original CFB desulfurization facility and the corrosion problem of the original dust collector
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Fig. 8 Emission of pollutants at the outlet of the CFB desulfurization stack for pellet flue gas
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