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ABSTRACT

The goal of this study is to investigate the potential application of triboelectrostatic
separation process for removing unburned carbon from fly ash. The process utilizes the
difference in electrical charging characteristics between the organic material {carbon) and
the mineral matter (fly ash). In the present work, dry separation tests have been
conducted on Samchunpo fly ash samples wusing a bench - scale analytic separator.
The test variables studied include air rate, feed rate, electric field strength, particle size,
charger material and length, etc. The best separation results were obtained at the air
rate 50 I/min, feed rate 15g/min and voltage 15kV. The fly ash with carbon content
below 1 % was obtained with over 65 % recovery.

key word : fly ash, power plants, electrostatic separation, unburmed carbon.
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Table 1. Proximate analysis of fly ash samples.

Samples | Moisture | Volatile Ash |FixedCarbon| Mark
A 0.17 1.66 88.15 10.19 Dry
B 0.13 152 94.66 3.82 base
A+B 0.16 161 91.79 6.60
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Fig. 2 Percentage of fly ash mass, carbon concentration,

and carbon mass distributions in each size fractions.
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Fig.3 The effect of air rate on ash yield and carbon recovery from
the triboelectrostatic separation for Samchunpo fly ash.
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Fig. 4 The effect of feed rate on ash yield and carbon recovery

from triboelectrostatic separation for Samchunpo fly ash.
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recovery form the triboelectrostatic separation for Samchunpo fly ash.
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Table 2. Results of triboelectrostatic separation using raw and ground fly ash samples.

S . Size(m) Carbon Recovery | + plate Ash yield Carbon content in ash
e ize
amp “ (%) (%) %)
Raw Fly ash 46.6 18.7 38 273
Ground Fly ash 19.9 615 49 5.59
38 +plate ol BFd HeEsFe ndeLEL AT BS 27T%E B3 A7 559
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Table 3. The effects of charger material and length on separation efficiency

Charger Length {Carbon Recovery Ash Yield Carbon Content| Total Mass
" (cm) (96) (%) in Ash (%) (%)
Copper 15cm 829 72.1 0.64 80.0
Copper 10cm 82.3 67.7 0.67 88.0
Copper 5cm 715 60.7 1.0 88.4
SS 15cm 89.8 64.9 0.80 86.1
SS 10cm 77.1 65.1 0.9 77.6

(SS : Stainless Steel)
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Fig. 6 Ash yield of Samchunpo fly ash (A) tested at the optimum test conditions.
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Fig. 7 Schematic representation of particle tribocharging and

their relative probabilities of occurrence.
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