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ABSTRACT

This study was to develop the triboelectrostatic separation technique to recycle the coal from about 20% of mill reject products
remained by grinding process in the coal thermoelectric power plant. In this study, we get a test results that can product the
cleaned coal of 15% ash content and 66.23% recovery from mill reject of 47% ash content. And then, from the result of the
releases analysis, we proved the excellence of treatment method, after showing the treament processing which is able to get 80%
of recovery of coal from 20% of ash content demanded in the power plant.
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Fig. 1. Charging principle of two particles by collision.
2. O|EH g

A2 GE AFEY YA MR FES AY e
A 39] AA FE3HA =Y, Fig. 1 o149} Z°] work
function #to] 2R Yk HAE Yol positive(+)E
3Ae EHAEZ work function o] £ YAE
negative(-)& 3txlo] o]F|R]A A, ojaf zbzt wif
9] FHoz olRo7 E3E YAEEL Fig 2 oA}
Zo] Zste]l & AZ1F WE FFHAFIH positiveR
A" YA negative AFL2 o|F3lA H, ol9}
WHHZ npegativeZ SHHE YRR positive IO E 0]
FEol 217} Rel7} o]FoiAA He Aot ol
AEE g 7 ZA FFE PR RAe F iR
HE 3H7E 5 7 e SR AF= wylol

[
¥, v v  Entrained
°v dry coal

L 4 ®
[ ] °

surface

+te coal = silicate -u pyrite

Refuse

Clean
coal

Separator
Plate

Fig. 2. Schematic representation of triboelectrostatic separation.
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Table 1. Work Functions of Metals and Oxides™®

Waork Function . Work Function
Metals ) Oxides V)
Pt 53 TiG, 6.2
Ni 50 810, 5.0
C 4.8 Al 4.7
Fe 4.7 Mo, 43
Cu 4.5 FeO 39
Zn 43 Zr0 2.0
Al 4.1 SO 1.3
Si 3.6 CsO, 1.0~1.2
Cs 1.0 BaO 1.1
Carbon : 4.0 CaO : 1.6 Mineral ; 54

o} Zl&viwe} el

Table | & E3R B2& wigsbd Al 9 71&0)

= B39 work function ZH% vjeRd Zojrl B
AelME of gk xR sk Musl 9y pPLE
o} 7+ work function & e PVCHATE 34
E22 AR Work function Zko] 4.7 PVCE
SIHEHR AMEA HY o]RT work function 3o
& 9 PAFEEL AAE Y] negative(-)E, 18]
¥ AekE work function el PVC AR} 3|
&) AAE 2ol positive(H)B 2} S A
of #&7t 7FesiAl = Zlolnh
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Fig. 3. The generic bench-scale triboelectrostatic separator
unit used in the present study.
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Table 2. Results of size analysis of mill reject products used in this tests

reject AhEe] A AEPHO] 0% H7) R 4

A Agio] AR sk ML At el = A, o]

Size Range Weight Assasy Distribution Size Cumulative Cumulative
{mesh) (%) (Ash%) {Ash%) {mesh) Oversize (%) | Distribution {Ash%)
-28/+35 40.21 46.26 39.42 35 40.21 39.42
-35/+48 15.41 46.15 15.07 48 55.62 54.49
-48/+65 13.04 44,23 12.22 65 68.66 66.71
-65/+100 10.45 48.79 10.80 100 79.11 77.51

-100/+200 10.96 49.11 1141 200 0.7 88.92
-200/+325 4.62 50.70 4.96 325 94.69 9388
-325 5.31 54.35 6.12
Total 100 47.19 100

-
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Fig. 4. The effect of relative humidity on ash & combustible
recovery in triboelectrostatic separation.
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Fig. 5. The effect of air velocity on ash & combustible
recovery in triboelectrostatic separation.
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Fig. 6. Effect of air velocity on charge density using clean
coal and ash minerals.
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4.3. Potential Difference Y&
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ig. 7. The effect of potential difference on ash & combustible
recovery in bench-scale TES separation.
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Fig. 8. The effect of running stage on combustible recovery
and ash content in bench-scale TES separation test.
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Fig. 9. The effect of scavenging stage on combustible recovery
and ash content in bench-scale TES separation test.
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Fig. 10. The effect of particle size on combustible recovery
and ash content in bench-scale TES separation test.
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Fig. 11. Combustible recovery vs. ash contents for the test
result obtained from the particle size variation.
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