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Abstract Coal fly ash was calcined and elutriated for recycling as ceramic raw materials.

Crystal phases, morphologies, chemical components, particle size distributions and Ig. loss of as-
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received, calcined and elutriated coal fly ash were investigated to study the effects of the calci-

nation and elutriation on the coal fly ash classification. The experimental equations, which were

used in elutriation of clay, were examined in order to find out which equation is appropriated

for coal fly ash classification. It turned out that Rittinger’s equation is relatively well matched

for the fly ash. Having nothing to do with the treatment conditions, the crystal phases of coal

fly ash were mullite, quartz. Calcite peak was detected in as-received and elutriated coal fly

ash; however, it disappeared in calcined coal fly ash. As-received coal fly ash consists of vari-

ous type of particles such as a cenosphere, coke type, silicate type, whisker type and aggregat-

ed type. In case of calcined coal fly ash, coke type particles were eliminated and agglomerated

type particles were relatively increased. Most of the particles that were relatively spherical

cenosphere in the 4th step of elutriator. Particle size distribution was narrowed by calcination

and elutriation. Especially, in elutriation, particle size distribution was very narrow.
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Fig. 1. Flow diagram for coal fly ash classi-

fication.
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Fig. 2. Schematic diagram of elutriation ap-

paratus.
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Fig. 3. XRD pattern of coal fly ash (a) As-

received, (b) Calcined, (¢) Elutriated (As-re-

ceived, 4 step) and (d) Elutriated (Calcined,
4 step).
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Fig. 4. SEM photographs of coal fly ash.
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Fig. 5. Particle size distribution of coal fly ash samples by particle size analyzer.
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Table 1
Chemical composition of coal fly ash by EDS (wt%)
Sample Aleg 8102 MgO KZO CaO TlOZ Fezo3
As-received 37.987 48.960 0.632 0.951 5.972 2.490 3.008
Elutriated 1 step 37.149 48.051 0.694 0.814 5.382 2.318 5.590
(As-re- 2 step 37.361 48.609 1.109 1.015 5.556 2.260 4.087
ceived) 3 step 38.915 48.469 0.336 0.986 4.637 2.481 4.175
4 step 38.456 49.881 0.544 0.580 4.740 2.525 3.273
Calcined 39.812 48.540 0.626 0.742 5.349 2.460 2.471
Elutriated 1 step 37.472 47.845 1.038 0.965 5.006 2.886 4,787
(Calcined) 2 step 38.293 48.337 1.052 0.737 5.942 2.360 3.279
3 step 38.493 48.226 0.636 0.862 5.759 2.582 3.401
4 step 38.402 48.203 0.847 0.951 5.453 2.713 3.431
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Table 2
Ig. loss of coal fly ash

Sample Ig. loss (wt%)
As-received 18.67
Elutriation 1 step 16.67
of as-received o step 18.67
coal fly ash '

3 step 16.0

4 step 13.67
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