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Abstract— Characteristics of sorbents for flue gas desulfurization has been investigated in sand-bed reactor. SO, removal
efficiency in gas phase was compared for the various sorbents, process variables and additives. The results have been dis-
cussed by observing and analyzing the sarbent particles before and after sulfation with SEM, EDX, XRD., TGA and BET.
The SO, removal efficiency of the sorbents was affected by their hygroscopicity, surface area and pore-structure change dur-
ing the reaction. In case of Ca(OH)., pore plugging was observed, and humidity of the gas and addition of the additives

were directly related with the pore plugging.
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Table 1. Experimental operating conditions

Process variables Ranges

Kind of sorbent Ca(OH),*, NaHCO,, Na,CO,,
CaCO,

Weight of sorbent** 1*, 2, 3. 4g)

Relative humidity**

Reactor temperature to Ca(OH),
SO, concentration to Ca(OH),
Kind of additive to Ca(OH),***

20, 40, 60*, 80(%)
47.1, 57.1, 67.1*, 77.1(°C)
500, 1000*, 2000(ppm)
CaCl,- 6H,0, NaOH, NaCl
(5% by mass)
1, 5. 10, 15(% CaCl,
by mass)
Mixing process of additive to Ca(OH), Dry, wet process(5% CaCl,
by mass)

Weight of additive to Ca(OH),***

*Reference conditions, **Ca(OH),. NaHCO,, ***Dry mixing.
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Fig. 2. SEM micrographs of the fresh Ca(OH), particles before sul-
fation.
(a) > 1,000, (b) % 10,000, (c) cross sectional view
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(a)

Fig. 3. SEM micrographs of the other fresh sorbents.
(a) CaCO;, (b) NaHCO,, (¢) Na.CO;
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Fig. 4. Thermal gravimetric analysis(TGA) of the various sorbents
before and after sulfation.
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Fig. 5. SO, concentration vs.
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Fig. 6. Variation in sorbent conversion with the nature of sorbents.

(1 g sorbent, 67.1°C, RH 60%, SO, inlet 1,000 ppm, time 60 min)
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Fig. 13. Scanned elemental analysis of the Ca(OH), + CaCl, particles
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