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In the reactor following the American standard test method (ASTM) D5757-95 and lab-scale fluidized bed combustor, the
attrition characteristics of sand and ash of Korean anthracite were investigated. The attrition characteristics, such as particle
size distribution of fly ash, attrition rate, and attrition ratio etc, were studied with variation of gas velocities. The particle
attrition of ash was more active than sand which was generally used as a fluidized material and also the attrition index of
ash taken by ASTM D5757-95 was 5 times higher than that of sand. The formation of fine particles continuously occurred
due to particle attrition with increasing gas velocities. The following equation has been suggested for attrition rate of ash.
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Figure 1. Schematic diagram of a fluidized bed reactor.
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Figure 2. Cumulative weight fraction of commercial CFBC ash.
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Table 1. Particle Properties and Size Distribution of Sand, Lime-
stone and Ash

SiO;  ALO; Fe03 CaO MgO KO NaO
Sand 9270 215 032 0.12 0.12
Limestone 2.3 0.3 0.3 89.5%  5.7*
Ash 53.17 3377 443 070 076 419 022
*: CaCO;, MgCO;
Particl.e di;?meter Sand Limestone Ash
(Seive size)
106~125 um 10 g 10 g 10 g
125~150 um 20 g 20 g 20 g
150~180 pm 20 g 20 g 20 g

Table 2. AI and CAI of Sand, Limestone and Ash

Al CAI

Sand 5.2 32

Limestone 11.6 6.4

Ash 26.0 13.2
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Figure 3. Particle size distributions of sand, limestone and ash.
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Figure 4. Cumulative weight in cyclone with operation time.
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Figure 5. Weight decrease in the fluidized bed with operation time.
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Figure 6. Mean particle size of fly ash in cyclone.
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Figure 7. Elutriation rate of ash with different gas velocities.
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Figure 8. Elutriation coefficient of ash.
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Figure 9. Effect of excess gas velocity on attrition rate.
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Figure 10. Cumulative weight of fly ash in the fliudized bed reactor.
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