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Abstract — In this study, as a removal method of unburned carbon from fly ash for the purpose of recycling, the character-
istics of separation and the effect parameters on separate efficiency were investigated by the flotation method, making use of
the difference between the surface chemistry of carbon and that of ash. The separation characteristics were investigated accord-
ing to fly ash type, and then the flotation experiments were done to increase the separation efficiency by the pH adjustment of
pulp, the addition of surfactant and the change of kerosene amount. As a result, the separation efficiency was highest at neutral
region, pH 7 and the addition of moderate amount of surfactant to kerosene was so effective to increase it. Moreover, the col-
umn flotation method produced the refined fly ash containing unbumed carbon contents under 2% and yield over 80% at the
optimum flotation condition made by a pH adjustment, the addition of moderate amount of surfactant etc. Therefore, it is
expected that the recycling of the refined fly ash is possible.

Key words: Column Flotation, Fly Ash, Removal of Unburned Carbon, Separation Characteristics
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Table 29 4 el AME-a Alekel FF B 7 Aofe] SR
Veplglch A1ZARE AlF AR gl MIBCiMethyl Isobutyl
Carbinol: Sigma Chemical Co.), DOW200(polygly+alkylethers : Dow
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7t 15.09] Tween-80(poltoxyethylene-sorbitan mono-oleate :Atlas Powder

Table 1. Characteristics of fly ashs used at experiments

gk - s

Table 2. Reagents used at flotation experiments

Classification Reagents Main component

Frother MIBC Methyl isobutyl carbinol
BOW200 Polyglycol + Alkylethers
DOW1063 Pelypropylene glycol ethers

Collector Kerosene Hydrocarbons complex(oil)

pH regulator Sulfuric acid
Surfactant ~ Span-80(HLB: 4.3)  Sorbitan monoc-oleate
Tween-80(HLB: 15.0) Poltoxyethylene-sorbitan mono-oleate
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Fig. 1. Schematic diagram of the experimental apparatus.

Chemical composition(%) Ave.dia
Fly ash - ' pH
© Si0, AlyOy Fe,04 Ca0 MgO TiO, P,0O; Na,O K,O Lol (Do, wm)
NO1 50.2 284 6.0 1.7 0.7 1.3 0.8 0.7 0.6 9.2 21 6.7
NO2 46.2 274 54 8.0 14 1.4 L1 0.2 0.6 8.4 32 12.6
NO3 549 276 55 1.7 14 1.3 0.1 0.3 0.7 59 26 73
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'Fable 3. The separation characteristics of the carbon according to fro-

ther type

Frother Product WH(%) Assay(%) Recoveryt%)
Carbon Ash Carbon  Ash
MIBC Froth 21.2 145 85.5 513 19.3
Tailing 788 3.7 96.3 48.7 80.7
Calc.head 1000 100.0 100.0 1000 1000
DOW200 Froth 169 18.8 81.2 55.2 146
Tailing 83.1 31 96.9 44.8 854
Calc.head  100.0 103.0 1000 1000 1000

DOWI1063 Froth 173 232 76.8 68.0 141
Tailing 82.7 22 978 320 859

Calc. head 1000 100.0 100.0 100.0 1000

Table 4. The separation characteristics of the earbon according to feed

rate
Feed rate Product Wi%) Assay(%) Recovery (%)}

tkg/h) Carbon  Ash  Catbon  Ash
20 Froth 19.7 243 75.7 85.6 158
Tailing 80.3 10 99.0 144 842

Calc. head 1000 100.0 100.0 1000 1000

30 Froth 17.3 232 76.8 68.8 14,1
Tailing 82,7 22 97.8 32 85.9
Calc.head 1000 100.0 100.0 1000 1000

40 Froth 20.8 169 83.1 68.8 183
Tailing 79.2 238 97.2 31.2 81.7

Calc. head  100.0 1600 100.0 1000 100.0
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B FUF wgd o2 vagl BeEAe dsur] 2 ﬁE*
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‘Table 5. The separation characteristics of the carbon with increasing
amount of kerosene(without pH adjustment)

Feed Wi Assay(%) " Recovery(%)

— Kerosene
Sample Product
. ple 1.OL pH (UT-f2)

(%)

NOl 92 67 06 Froth 228 386 614 933 154
Tailing 772 06 994 47 846

Calc. head 1000 100.0 100.0 1000 1000

24  Froth 209 431 569 957 131

Tailing 791 04 996 33 869

Calc. head 1000 100.0 100.0 100.0 1000

48 Froth 2005 439 561 982 127

Tailing 795 02 993 1.8 873

Calc. head 100.0 1000 100.0 100.0 100.0

NO2 B4 126 06 Froth 208 175 825 434 187
Tailing 792 60 940 566 813

Calc. head 100.0 1000 100.0 1000 100.0

24 Froth 202 223 777 528 172

Tailing 798 51 945 472 828

Calc. head 100.0 100.0 100.0 100.0 100.0

4.8 TFroth 204 243 737 583 169

Tailing 796 45 955 417 831

Cale. head 100.0 100.0 100.0 1000 100.0

(%) Carbon Ash Carbon Ash
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Fig. 2. (a) Addition of H,SO, required for adjustment of pulp pH. (b}
Effect of pH on removal of carbon from fly ash by flotation.
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Table 6. Effect of the feeding position of kerosene emulsion on removal
of carbon from fly ash by flotation

Feeding position Carbon content{%) Yield(%)
(a) before bubble generator 32 80.2
(b) before conditioner 1.9 79.8
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EUESS A F AT TH FYEE EY 5 g Ae= 7
EEE=N

(4) Zode] pH 24
Aol A wAgA ghaF
de T oo, YJEx B & oE v
of, el Byl o vieighie] R E4o] &
Agsle] &) 7Heg AL FgEE, ol HsfiAe FA
Agsle] g84 Fgo) nAe F3F uig |37 Aueter &
o= AtgHET
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