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ABSTRACT

One of the most serious problems in wutilizing the fly-ash produced from domestic coal-firing power plants is the
unburned-carbon contained 1 the fly-ash Tn this study, the effects of frother and collector on the yield,recovery,unburned-
carbon rejection percentage,and process efficiency of product (cleaned fly-ash) were examined when conventional froth
flotation was applied (o reject the unburned-carbon included in the fly-ash of bituminous caal Alsathe ash analysis for
both the raw and the cleaned fly-ash was conducted to review the change in the major elements af fly-ush. Experimental
results showed that the rejection of the unburned-carbon of the raw fly-ash sample is available upto 92.4% using fioth
[otation and that the putity of the product{cleaned fly-ash) attaing up to 99.4%.
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Table 1. Proximate analysis of importsd bituminous coals
for Boryung Power Plant

Proximate Analysis Item Unit Value(avcrage)*
Moisture{Inherent) 3.81
Volatile Matter 30.78
Ash Wt 12.15
Fixed Carbon 5328
Total 100
Tolal Moisture 1.53
Sulfur i 0.1
Calorific As-Received 6,283
Value Dry Basis keallkg 7,020
Grindability HGI 53
Ash Fusion Temperature . 1,351
Ignition Temperature ¢ 303

Nole: 1) * represents average valuc of the total jmporterd
bituminous coals wsed in the Boryung Power
Station 1n 1995

2} All the data herein provided by KEPCO

Table 2. Ultimate analysis of imported bituminous coals
for Boryung Power Plant

Component Unit Value(averge)™
Carbon 69 90
Hydrogen 423
Nitrogen 1.39
wt%
Oxygen 11.21
Sulfur 0.54
Ash 12.53
Total 100
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Note: 1} * represents average value of the total imported
biuminons coals wsed in the Boryung Power
Plant in 1995

2) All the data herein provided by KEPCO

Table 3. Specifications of flotation regents
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Flotation Reagent Major Components Mfg. Co
Kerosene [Collector] Mixture of Petroleum H.C, Yukong Co Lid.
Pine O1l [Frother] Terpen Alcohol Kerimyjungkwang*
C{CH;,L,CHCH,CH,
MIBC & iz Eah : - _
[ ] CH(OR)CH, Sigma Chemical Co

Dow Forth(250) [ » ]

HOCH, - CH, - OCH,CH - OC.H,

Dow Chemical Co

* Supplier
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Table 4. Effect of forther type on unburned-carbon rejection (I}
. Rejection
Ash Content of | Ash Content of | Yicld of Product| Recovery of Process
Type of Frother Percentage of ..
Feed(%) Product(%) Y) Product (R) Efficiency (PE)
U.C. (UR)
MIBC 92.5 990 83.2 89.1 86.7 773
Pine 0il 92.5 98.0 78.2 83.7 86.7 2.6
Dow Froth 92.5 987 48.4 51.7 827
Note: 1} Feed:- - Raw fly-ash
2} Product---Cleaned [ly-ash
3) U.C. --Unbumed Carbon
4) Expenmental conditions- Frother amount added- 8cc/kg; collector amount added : 8cc/kg
Table 5. Effect of frother type on unbumed-carbon rejection ()
N Rejection
Ash Content of [ Ash Content of | Yield ic Produc{ Recovery of Process
Type of Frother Percentape of .
Feed(%) Product{%%) ) Product (R) Efficiency (PE)
UC. (UR)
MIBC 925 98.6 83.2 887 813 72.1
Pine Qil 925 98.5 92.3 87.7 80.0) 70.2
Dow Froth 925 98.5 57.2 61.0 81.3 49.6

Note: 1) Experimental conditions -Forther amount added: 6cc/kg; collector amount added: 6cc/kg
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Table 6. Effect of collector (kerosene) content on unbumed-carban Iejection

. Rejection
Kerosene Ash Content | Ash Content of Yield of Recovery of Percentage of Process
Amount (ec/kg) | of Feed (%) Product (%) Product (Y) Product (R) U (IE,;R) Efficiency (PE)
4 925 99.0 718 833 86.7 722
8 925 99.3 82.0 87.8 0.7 79.6
12 92.5 98.8 792 84.7 84.0 711
15 925 98.8 79.9 854 84.0 71.7
Note: 1) Experimental Conditions---pulp density : 5%; forther (MIBC) amount added : 8cc/kg
Table 7. Effect of frother (MIBC) conlent on unburned-carbon rejection
MIBC Amount | Ash Conlent of | Ash Content of Yield of Recovery of Rejcction Process
{cc/ke) Feed(%) Product (%) Product (Y) Product (R) Percentage of | Efficiency {PE)
0 92.5 934 81.9 827 12.0 9.9
4 925 98.8 80.2 857 82.0 72.0
8 92.5 99.3 82.0 877 90.7 79.6
12 925 98.3 79.0 84.0 773 65.0
16 925 98.7 81.6 87.2 827 721

Note: 1) Bxperimental Conditions---pulp density @ 3%; collector{kerasene) amount added : 8ccrkg
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Table 8. Effect of frother (pine oil) content on unburmed-carbon rejection
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Rejecti
Pine Oil Ash Content of | Ash Content of Yield of Recovery of P EJE: ot ¢ Process
entage o
Amount (co/ke) Feed (%) Product (%) Product {Y) Product (R} f[:;c Cn (fIR) Efficiency {PE)
0 925 934 81.9 82.7 120 2.9
4 92.5 98.7 76.9 522 82.7 68.0
8 92.5 991 78.6 54.3 8.0 74.2
12 915 98.7 774 82.6 82.7 68.3
Note. 1) Experimental conditions --pulp density : 5%; collector (kerosenc) amount added © 8ce/kg
Table 9. Cleaning results forthe raw fly-ash samples of Korea Fly-Ash Cement Co. Lid.
Experimental Raw Fly-Ash Number of Ash Ash Cont. of Rejection Remark
No. Samples Applied | Cleanings(F.F) |Content of Raw | Cleaned Fly-Ash Percent. of U.C.
Applied Fly-Ash (wt%) (wt%) (%)
it 1 1 sample casy to
1 y h: igpc; Lt FF ol 95.1 99.3 85.7 clean even by
dight grey or) | (1st F.F. only) 1st EF. only
samplc not easy
2nd 1
2 ; E Samp]‘; | st ¥F onty) 94.5 96.4 345 to clean by 1st
Tey C s on
{dark grey color A FF. only
2nd 2
3  2nd sample 94.5 99.3 87.3 "
(dark grey color) |(1st & 2nd F.F.)
3rd sample 2
4 95.7 99.3 3.7
{dark grey color) |(Ist & 2nd F.F) 8 "
4th smplc 2
5 G521 99.4 924
(dark grey color) |(1st & 2nd F.F) !
Note: 1) F.F.--Froth Flotation

2) Experimental conditions

Forther amount added : 8cc/kg; collector amount added : 8ce/kg; forthers used : MIBC for

the expertmental No. 1-2 and Pine Oil tor the cxperimental No, 3-5; collector used : Kerosene; pulp density © 5% for

the experimental No. 1-3 and 10% for the experimental No. 4-5.
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Table 10. Ash analysis rcsults of zaw and cleancd fly-ash from experimental No. 1 and 2 of Table 9

1st Sample 2Znd Sample Ist Sample after 2nd Sumple after Cleanings

Component (Raw Fly-Ash)%) | (Raw Fly-Ash)%) | Cleanmg (st FF)(%)| (Ist and 2nd FFE)(%)

Si0, 63.24 53.40 65.06 56.88

ALO, 27 16 28.43 2827 29.86

Fe,0, 2.14 573 2.15 6.00

Ca0 160 443 1.40 4.15

MzO 0.51 0.85 0.49 0.67

K0 1.37 0.99 1.40 1.01

Na,0 036 0.34 042 035

S0, Tr. 005 Tr Tr.
Tg-Toss(U.C.) 3.04 4.90 0.46 018

L FUR{-H 8] 2jdle] ] *MH nlAEAR L 02, A, AA 0 AE = A= b)) b)ele] Sio,, ALD,. Fe.O,
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