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SO, Removal by Internal Circulation of de-SOx Absorbents
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Abstract

Three new granular absorbents were prepared from calcium hydroxide, and applied to an FGD process with internal
circulation. The aim of the study was finding the most efficient of the these three applied absorbents for the SO,
removal at high flue gas temperatures. The absorbent is fed to the testing unit at high operation temperature and
fluidized inside the FGD system where the sorbent particles react with the SO, gas. The rate of SO, decomposition
was high in C-type absorbent which had the large surface area. De-SOx characteristics of the current absorbents
appeared to be similar to the other conventional agents in this fluidized bed combustor. In particular, the optimum
de-SOx condition could be achieved at high mole ratios of Cato S which can reduce the residual SO..
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1. F.D fan 5. Mixing chamber

2. Duct heater 6. Turbo-FGD

3. Test dust feeder 7. Recirculation cyclone
4. Test absorbent feeder 8. DDN-system

9. Compressed air tank
10. Compressed air dryer
11. Main control panel
12. A/D converter

13. Computer
14.1.D fan

Fig. 1. Diagram of absorbent internal circulating FGD facility.
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Table 1. Basic specification of absorbent internal circula-

tion FGD.
Unit Range
Gas capacity Max. 1,200 Nm®/hr
Flue gas temp. 110~300°C
Function of absorbent internal Removal of SOx

circulation FGD

Size of absorbent internal Diameter: 500 mm,

circulation FGD Height 4,000 mm
Sorbent ) ,' .
Slurry ~ J Collector
FB |
| Circulating
PPSB|

Fig. 2. Absorbent internal circulation FGD system set-up:
F.B-Fluidized bed, P.P.S.B-Powder particle spouted
bed.
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Fig. 3. Lower part structure of various absorbent internal
circulating FGD unit.

Table 2. Experimental conditions.

NO. Variables[unit] Range

1 CaSmolarratio[—] 0.8~15

2 Water injection flow rate[liter/min] 0.2~04

3 Gasflow rate[Nm®/min] 12~20

4 Superficial gas velocity [Nm/sec] 1.02~1.67

5 SO, inlet concentration [ppm] 250~ 800

6  Flue gastemperature[°C] 110~ 300

7  Absorbent type[ -] Ca(OH),:A,B,C
8  Weight of bed materials[kg] 0~10
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Fig. 4. Functional units of the absorbent internal circulation FGD system.
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Fig. 5. XRD analysis of the A, B, C type absorbent.
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Fig. 6. SEM image ( x 1,500~ x 3,000) of A, B, C type absorbent.
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Table 3. Physical properties of the A, B, C type absorbent.

Absorbent  BET surface  Averagepore  Cumulative pore
(Type) area(m?/g)  diameter (nm)  volume (cm®/g)
A 18.05 133 0.0724
B 15.12 14.8 0.08379
C 55.17 10.07 0.17954
(0] a CaOH,
C
C Ca
U ,./\AJ\ e L
1 2 3 4 5 6 7 8 9 10 11
Full scale 2090 cts cursor. 0.000 kev
Fig. 7. EDS analysis of the B type absorbent.
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Fig. 8. SO, removal efficiency according to the amount
of bed material.
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Fig. 9. SO, removal efficiency of A, B, C type absorbent as
function of Ca/S molar ratio.
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