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The treatment of coal fly ash for recycling as ceramic raw
materials . II. The effects of sampling condition

and pH treatment in elutriation
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Abstract Charateristics of Ansan and Boryong coal fly ashes collected at different sea-
sons were Investigated for the recycling them as ceramic raw materials. The effect of pH
treatment on the classification of Ansan coal fly ashes by elutriation was discussed.
Charateristics of Ansan and Boryong coal fly ashes were not significantly changed with
power plants and seasons. Major crystalline phases were mullite and quartz. These results

suggested that coal fly ashes can be used as raw materials instead of clay minerals. How-
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ever, particle size distribution was very broad from a few um to over 100 um. Especially,

Ansan coal fly ashes have various morphologies. Therefore, coal fly ashes should be classi-

fied before using as raw materials. Because of higher dispersion by pH treatment, spheri-

cal cenospheres were mainly collected in the 4th step and particle size distribusion was

also decreased by elutriation for the Ansan coal fly ashes. The specific surface area of the

sample collected in the 4th step was 1.24 m*/g which was smaller than that of not treated

Ansan coal fly ashes.
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Fig. 1. Experimental procedure for classifi-

cation of pH treated Ansan coal fly ash.
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Fig. 2. XRD patterns of as-received coal fly
ash by sampling conditions (a) Ansan, '95.

(b) Ansan, ’95. 10, (¢) Boryong '96. 1

and (d) Boryong ’96. 4.
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Fig. 3. SEM photographs of as-received coal fly ash by sampling time (a) Ansan, ’95.

Ansan, '95. 10, (c¢) Boryong '96.

(d)
1, (b)
1 and (d) Boryong '96. 4.
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Fig. 4. SEM photographs of various coal fly ash type (a) coke type, (b) silicate type, (c) po-

rous cenosphere, (d) cenosphere, (e) aggregate type and (f) whisker type.
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Table 1
Chemical composition of as-received coal fly ash according to sampling conditions by EDS
analyzer
Sample Composition (wt.%)

AlQ, Si0, MgO K.O CaO TiO, Fe,0, Na,O
Ansan, ‘95. 1 37.99 48.96 0.63 0.95 5.97 2.49 3.01 —
Ansan, ‘95. 10 29.48 56.16 0.63 0.95 7.23 2.49 3.06 —
Boryong, ‘96. 1 23.57 74.17 - 0.54 0.31 0.25 0.42 0.74
Boryong, ‘96. 4 32.12 57.30 — 1.76 — 1.32 6.51 —
Table 2
Chemical composition of various coal fly ash type
Particle type Composition (wt.%)

AlLO, Si0, MgO K.O Ca0 TiO, Fe,O;
(a) Coke 37.01 53.25 0 0.69 3.94 2.42 2.66
(b) Silicate mass 24.95 31.68 13.86 0.27 25.79 0.67 2.76
(c) Cenosphere 7.64 55.42 1.21 0.23 1.79 0.53 33.19
(porous type)

(d) Cenosphere 37.05 47.55 3.11 1.13 6.89 2.14 2.11
(e) Aggregate 34.45 40.61 2.15 1.04 16.63 1.92 3.18
(f) Whisker 40.76 49.32 0.91 0.31 7.16 1.52 0
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Chemical composition of heavy metals for as-received coal fly ash by ICP analyzer

Sample Composition (ppm)

Al Ba Cu Mn Fe
Ansan, ‘95. 1 5.74 0.976 {0.0003 0.318 0.270 6.72
Boryong, ‘96. 1 159.4 0.396 {0.0003 0.348 0.312 44.79
Table 4

Physical properties of as-received coal fly ash by sampling conditions

Sample Properties
Density (g/cm?) Specific surface (m¥/g)
Ansan, ‘95. 1 2.21 20.76
Ansan, ‘95. 10 2.81 4.15
Boryong, ‘96. 1 2.20 3.44

Boryong, ‘96. 4 2.45
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Fig. 7. SEM photographs of collected samples in elutriation each step from pH treated Ansan
coal fly ash picked at '95. 1. (a) 1st, (b) 2nd, (c¢) 3rd and (d) 4th step.
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Table 5

Chemical composition of collected samples in elutriation each step from pH treated Ansan

coal fly ash picked at "95. 1

Collecting step Composition (wt.%)

ALQO; Si0. P.0. K.O CaO TiO. Fe.O, Na.O
Ist 36.93 52.17 2.20 0.95 1.70 2.43 3.58 —
2nd 38.48 52.85 2.15 0.86 1.44 2.10 2.00 0.12
3rd 39.83 54.06 2.33 0.53 0.97 1.32 0.66 0.3
1th 40.60 53.52 2.20 0.58 0.98 1.11 0.76 0.25
Table 6
Ig. loss of collected samples in elutriation each step from pH treated Ansan coal fly ash
picked at '95. 1 (Unit : wt.%)
pH treatment Collecting  step

Ist 2nd 3rd 4th
Befor 16.67 18.67 16.0 13.67
After 23.5 14.0 11.5 11.3
chgpo R @gshi BlH 2 coke type ® olgich of ghe wlde] Heke] 20.76 mY
gl Ik A F2 Ay dyes gol Bls) wl$ g Ao Ful A
Alg s} o}a} =% porousdt coke type U=}7} A A
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