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Abstract — Sub-bituminous coals have been used increasingly in coal-fired power plants with a proportion of
over 50% in the blend with bituminous coals. As a result, the unburned material in fly ash has increased and
is causing problems in utilizing the fly ash as an additive for concrete production. In this study, analysis of
fly ash obtained from a 500 MWe power plant was carried out and unburned material in the fly ash found
to be soot. The coals used in the plant were analyzed with CPD model to investigate the sooting potential
depending on the coal type and blending ratio.

Key words : Boiler, Fly ash, Low grade coal, Soot
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Fig. 1. Unburned material in a fly ash.

Table 1. Mass balance of sampled fly ash.

fly ash sample

Initial mass (g) 73.6740
Floated mass (g) 1.5734
Precipitated mass (g) 70.2355
Sum (g) 71.8089
missing mass (g) 1.8651
Floated mass (%) 22
Precipitated mass (%) 97.8
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(b)
| _ Element Weight % Atomic %
C 1.1 10.4
0] 14.5 27.3
e Al 13.4 15
Si 10.3 11.1
Ca 13.4 10.1
Ti 23.1 14.6
Fe 21.3 11.5
Element Weight % Atomic %
C 57.4 71.8
0 17.4 16.3
Al 5.7 3.2
Si 9.4 5
Ca 9.4 3.5
Ti 0.8 0.2

Fig. 3. (a) EDS analysis on the surface of cenosphere, (b) EDS analysis on the surface of unburned material.
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Table 2. Properties of blended coal which has no soot in the fly ash.

Blended coal Felix65 XstrataS5 Peabody70 Rolle85 Flame65 ECMS80
(wt. %) +ECO35 +PCC45 +Mac.30 +Lannal5 +ECO35 +LG20
Heating value 5,386 5,410 5,669 5,693 5,441 5,667
(as-rec., kcal/kg)
Moisture 10.0 8.6 6.8 115 10.1 5.4
proximate Volatile 323 30.7 31.8 32.0 30.7 31.8
analysis Ash 14.9 14.1 16.1 8.5 12.1 183
(Wt.%) S . . . . . .
Fixed carbon 42.8 46.5 453 48.0 47.1 44.5
C 65.69 67.50 66.19 71.39 68.81 66.09
H 442 4.13 439 4.56 423 4.44
Ultimate analysis (6] 11.09 10.41 9.19 11.39 11.11 7.49
(wt.%) N 2.26 2.19 2.28 243 2.11 2.02
S 0.52 0.71 0.95 0.69 0.56 0.97
Ash 16.02 15.06 17.00 9.55 13.19 19.01
Table 3. Properties of blended coal which has soot in the fly ash.
Blended coal Valley30 Valley30 ECM50 ECM30 Tugn.30 ECM30
(wt. %) +Berau70 +Indo.70 + TMIJS50 +Indo.70 +Indo.70 +Indo.70
Heating value 5411 5,886 5,405 5974 5,891 5,921
(as-rec., kcal/kg)
Moisture 13.1 8.8 8.8 8.6 9.2 7.9
proximate Volatile 378 38.6 359 37.3 38.5 37.2
analysis
(Wt.%) Ash 6.7 8.1 10.2 9.3 8.4 9.8
Fixed carbon 424 44.4 45.1 44.8 43.9 45.1
C 67.08 69.13 67.55 69.14 69.06 69.93
H 497 4.86 5.14 4.89 4.93 4.83
Ultimate analysis 0 18.43 15.05 14.00 13.50 14.46 12.26
(Wt.%) N 1.29 1.34 1.41 1.55 1.59 1.62
S 0.68 0.74 0.97 0.89 0.79 0.88
Ash 7.55 8.87 10.94 10.03 9.17 10.48
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