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Abstract— The rates of dissolution of domestic limestones in the wet type flue gas desulfurization process were measured

and the effects of particle size distribution and composition of limestone through the limestone reaction were studied. Five

domestic limestone samples of different size distribution(325, 200 and 100 mesh) were tested in both batch and continuous

apparatuses. The limestone dissolution rate data measured in the batch experiment system indicated that limestone dis-

solution rate can be improved by small limestone particles. Relative ranking of limestone dissolution rate was 325 mesh > 200

mesh > 100 mesh. At a fixed size of limestones, the dissolution rates were affected by the composition of limestone, espe-

cially MgO. The rates were improved two times by limestone of 3% MgO than pure limestone. But the composition effects

to the dissolution rates were reduced as increasing the size of the particles. The continuous type experiments also showed

that more limestone was dissolved as the size of limestone decreased.
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Table 1. Composition of domestic limestones

. Ca0 MgO SiO, AlLO, Fe,0,
Limestone type

(%) (%) (%) (%) (%)
Danyang A 55.15 0.23 0.28 0.03 0.19
Danyang B 51.00 0.85 6.28 0.10 0.34
Hyundai A 30.78 20.35 1.48 0.07 0.45
Hyundai B 4538 3.19 10.04 0.48 0.56
Hyundai C 55.49 0.19 0.24 0.11 0.09
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Fig. 1. Schematic diagram of continuous type experimental appara-
tus.
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Fig. 2. Effect of particle size on dissolution rate in batch type test
(Danyang A).

Table 2. Dissolution rate constants and enhancement factors

Rate constant, k. ¥ 10* Enhancement factor, B

Limestone type (con/min) em Y
Danyang A 15.2 410
Danyang B 8.89 370
Hyundai A 1.94 380
Hyundai B 7.22 400
Hyundai C 8.97 410

Table 3. Elapsed times with Danyang B limestone when the partial
dissolutions occurred

Elapsed time(min)

Particle size £=0.5 =03 £=0.2
325 mesh 15.1(143)* 46.0(46.4) 122.7(123.5)
200 mesh 35.8(34.5) 99.0(99.8) 212.4(191.5)
100 mesh 85.4(42.4) 205.7(142.5) N/A

*Experimental values in parentheses.
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Fig. 3. (1) Effect of MgO on dissolution rate in batch type test(325
mesh size). (2) Effect of MgO on dissolution rate in batch
type test(200 mesh size). (3) Effect of MgO on dissolution
rate in batch type test(100 mesh size).
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Fig. 4. Particle size distribution of unreacted limestone in batch
type test.
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Table 4. Values « and B in log-gamma density function(Danyang B)

Fraction of unreacted limestone

Particle size £=0.5 =03 f=0.2

« B a p o p
325 mesh 2.16 3.02 3.21 1.71 3.93 1.00
200 mesh 5.02 1.59 7.90 0.92 8.12 0.74

Table 5. Minimum particle size when cumulative weight percent
reaches at 80, 90 and 95%

. . Cumulative Minimum particle size(im)
Particle size weight percent £=0.5 £=0.3 £=0.2
325 mesh 80% 13.0 25.0 50.0

90% 5.0 11.0 26.0
95% 25 6.0 17.0
200 mesh 80% 17.0 24.0 35.0
90% 7.0 11.0 20.0
95% 1.5 3.0 13.0
100 mesh 80% 32.0 50.0
90% 16.0 32.0
95% 4.9 13.0
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Fig. 5. Limestone slurry feed rate in continuous type test.
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