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Removal of Unburned Carbon from Fly Ash by Froth Flotation
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ABSTRACT

The purpose of this study was to develop a process for removal of unburned carbon [rom fiy ash by froth flotation. “Carbon
zero {C.Z)" developed by KIGAM, gave the best results, producing cleaned fly ash containing abont 0.1% F.C with 72% vield
Based on the results of batch flotation tests, the pilot-scale tests were conducted. The result showed that cleaned fly ash with
0.1% FC could be recovered by about 73% yield.
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Table 1. Proximate analysis and chemicalassay of the fly ash sample.(unit: wt %)

Components | Unburned Catbon(% EC)| Si0, IA]303

Fey0; | CaD | MO | KO | NaO | TiO; | MnO | PO
23 2 2 25

Cracle(%) 68 62.29 \ 24.47

5.04 | 3327 1.09 1.21 040 1.31 0.04 | 0.30

Inlensity

28
Fig. 1. XRD pattern of Boryung fly ash.
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Table 2. Particle size distribution of the fly ash sample

Sizefmesh) | Wt.{%) (t’l%)l DISUﬂ(J}L;f;);]n P\:t_ucg?mw
+1'70 15.1 223 51.70
9704325 | 128 | 43 5.45
= 1] 36 3985

Total 1000 — 1000

Table 3. Size distribution of -323 mesh products classified by
air classifier

Condtion Wi le;lzizlc LOI Dlsﬁs;t:; of
(rpm.) |Produetf g, dsgfitrn) WLT) | carbon(wt.%)
15,000 gl‘;: 36| 283 | 48 471
13.000 " 56 4.24 33 736
11,000 " 4.8 5.57 5.5 7.28

9,000 4 3.0 647 5.4 11.92
7,000 v 9.6 737 4.1 10 86
5,000 " 13.2 .43 39 14.20
3,000 i 18.7 9,43 32 16.51
1,000 " 152 15.04 3.1 13.00
1o0e | DB ois | 2508 | 24 14.10
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Total 1000 100
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Fig, 2, Flowsheel of pulot-scale flotalion process.
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Fig. 3. Pilot-scagle flotation cell.
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Table 4. Flotation tesults of using various Treagents

Distribution of
Reagents | Products (;',i\e:_td) (\i‘lo"}) vnburned
oW e carbon(wt %)
Float 13.5 12.5 24.9
Armac Sink 86.5 59 751
Total 100.0 1000
Floal 195 14.6 41,8
Kerosene | gnye 80.5 49 582
+MIBC
Total 100.0 1000
Float 250 20.8 76.8
Oleate | ging 75.0 2.1 232
Acid
Total 100.0 100.0
Float 279 24.1 98.9
CZ Sink 72.1 0.1 1.1
Total 100.0 100.0

Float; Unbhumed Carbon, Sink; Cleaned ily ash
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Fig. 5. Results of batch flotation as a function of pulp density.
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Table 5. Particle size distribution of cleaned fly ash products

S Wi 101 Distribuzen of
Sample (mesh) @) | e unburned
fnes “ e cathonwt, %)
+170 14.4 0.2 29.0
—170+325 10.9 0.1 109
Produets| 354 747 | o008 £0.1
Total 100.0 100.0
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Table 6. Results of pilot scale flolation

Distribution of

Preduct; (‘;ﬁ e‘ﬁ) (\iﬁ;) unburned carbon Remarks
e W Y Wi of EC)

Float | 27.5 | 23.6 9%.3 C.Z dosage; 3 kg/T|
Sink | 725 0.06 0.7 30% solid
Total | 1000 100.0

Float; unburned carbonSwnk; cleaned {ly ash

Tahle 7. Particle size distribution of the cleaned fly ash

Size(mesh) Wt LOI Distribution of
(%) (wL%) |unbumed carbon{wt.%}
+170 15.4 Q.1 24.6
-170 325 9.9 0.1 15.8
-325 747 003 596
Total 100.0 100.0
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