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Abstract — In order to investigate the behavior of limestones which have been usually used for in-situ desulfurization
reaction in circulating fluidized bed combustors, the attrition characteristics and calcination reactions of domestic
limestones were analyzed in this study by using a thermogravimetric analyzer and an ASTM D5757-95 attrition tester.
The average size distribution of limestones in circulating fluidized bed boilers have to be changed due to the attrition of
particle-particle and particle-reactor wall and the calcination reaction. Domestic limestones might be used in commercial
circulating fluidized bed boilers, but the attrition behaviors and particle size changes of limestones were varied. In
calcination experiments at 850 °C, the calcination reaction were varied with limestone samples. The calcination reaction
time increased with an increase of particle size. Also, fine particles generated the attrition test of calcined limestone was
20% higher than those generated the attrition test of original limestone.
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Table 1. HGI and chemical analysis of the limestones
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Fig. 1. Schematic diagram of ASTM DS5757-95 reactor.

1. Air 6. Free board
2. Flowmeter 7. Flask
3. Windbox 8. Timber filter

4. Distributor 9. Nozzle direction

5. Attrition reactor
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Fig. 2. Particle size distribution of various limestones.
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Fig. 4. Particle size distributions of limestones before and after ASTM D5757-95 tests (a) W (b) S1 (c) S2 (d) S3 (e) C (f) D.
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