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Separation of High Purity and High Carbon Fly Ash by Electrostatic Method
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ABSTRACT

In 2001, Korea produced a total of 4.91 million metric tons of fly ash, approximately 63.3% of which was recycled. Almost
all of the recycled fly ash are used in concrete mixtures and cement industry. Therefore, in order to develop a new usage to
increase the utilization of the fly ash, conductive induction was used in this research rather than triboelectrostatic. By applying
conductive induction, we could verify the possibility of obtaining high purity fly ash below 1%LOI and high carbon fly ash over
70%LOI from raw fly ash. In this test, the potential difference between the two electrodes was conducted by changing the range
of 8 to 16 kV.
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analysis for the raw fly ash.

Size range Weight Assay Distribution Size Cumulative Cumulative
(mesh) (%) (%) (LOI%) mesh(jim) undersize(%o) distribution(LOI1%)
-500 55.92 2.03(1.13) 26.15 500( 25) 55.92 26.15
-400+500 12.68 2.27(0.29) 6.63 400( 38) 68.60 32.78
-325+400 5.17 2.97(0.15) 3.54 325( 45) 73.77 36.31
-270+325 341 4.27(0.15) 3.35 270( 53) 77.18 39.67
-200+270 6.68 5.98(0.40) 9.20 200( 75) 83.86 48.87
-170+200 5.12 7.12(0.36) 8.40 170( 90) 88.98 57.26
-100+170 6.65 11.98(0.80) 1835 100(150) 95.63 75.61
-60-+100 3.01 22.45(0.68) 15.56 60(210) 98.64 91.18
+60 1.36 28.17(0.38) 8.82 +60 100.00 100.00
100.00 (4.34) 100.00
Table 2. Results of a wet screen analysis for the fine fly ash.
Size range Weight Assay Distribution Size Cumulative Cumulative
(mesh) (%) (%) (LOI%) mesh(ltm) undersize(%) distribution(LOI%)
-500 75.88 1.49(1.13) 43.53 500( 25) 75.88 43.53
-400+500 6.91 3.02(0.21) 8.03 400( 38) 82.79 51.57
325+400 425 3.01(0.13) 4.93 325( 45) 87.04 56.49
-270+325 221 3.98(0.09) 3.39 270( 53) 89.25 59.88
-200+270 4.65 4.96(0.23) 8.88 200( 75) 93.90 68.76
-170+200 2.72 8.78(0.24) 9.20 170( 90) 96.62 77.96
-100+170 2.65 15.29(0.41) 15.60 100(150) 99.27 93.56
-60+100 0.68 22.45(0.15) 5.88 60(210) 99.95 99.44
+60 0.05 29.27(0.01) 0.56 +60 100.00 100.00
100.00 (2.60) 100.00
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Table 3. Results of a wet screen analysis for the cyclone reject fly ash.

Size range Weight Assay Distribution Size Cumulative Cumulative
(mesh) (%) (%) (LOI%) mesh(lum) undersize(%) distribution(LOI%)
-500 10.08 1.02(0.10) 1.49 500( 25) 10.08 1.49
-400+500 4.85 0.42(0.02) 0.29 400( 38) 14.93 1.78
-325+400 6.20 0.31(0.02) 0.28 325( 45) 21.13 2.06
-270+325 5.65 0.36(0.02) 0.29 270( 53) 26.78 2.35
-200+270 15.12 0.72(0.11) 1.57 200( 75) 41.90 3.92
-170+200 13.45 1.50(0.20) 292 170( 90) 55.35 6.84
-100+170 24.28 5.62(1.36) 19.71 100(150) 79.63 26.55
-60+100 15.74 22.02(3.47) 50.08 60(210) 95.37 76.63
+60 4.63 34.94(1.62) 2337 +60 100.00 100.00
100.00 (6.92) 100.00
Table 4. Results of a wet screen analysis for the high carbon fly ash.
Size range Weight Assay Distribution Size Cumulative Cumulative
(mesh) (%) (%) (LOI%) mesh(um) undersize(%) distribution(LOI%)
-500 7.28 3.24(0.24) 0.80 500( 25) 7.28 0.80
-400+500 1.70 2.56(0.04) 0.15 400( 38) 8.98 0.95
-325+400 2.35 1.38(0.03) 0.11 325( 45) 11.33 1.06
-270+325 2.04 0.92(0.02) 0.06 270( 53) 13.37 1.12
-200+270 6.89 2.16(0.15) 0.50 200( 75) 20.26 1.62
-170+200 837 6.16(0.51) 1.74 170( 90) 28.63 3.36
-100+170 37.67 24.79(9.34) 31.53 100(150) 66.30 34.89
-60+100 25.57 52.48(13.42) 4532 60(210) 91.87 80.21
+60 8.13 72.07(5.86) 19.79 +60 100.00 100.00
100.00 (29.61) 100.00
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Fig. 2. Effects of applied potential difference on the removal
of unburned carbon from raw fly ash(4.34%LOI)
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Fig. 11. SEM micrograph of high carbon fly ash.
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