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ABSTRACT

The ohjects of this study were to investigate emissions of air pollutant the particles as well as the
combustibility of the low grade domestic anthracite coal and imported high-calorific bituminous coal
in the fluidized bed coal combustor. The production of air pollution from anthracite-bituminous coal
blend combustion in a fluidized bed coal combustor was evaluated. The effects of air velocity and an-
thracite fraction on the reaching time of steady state condition was also evaluated. We used coal
samples; the domestic low grade anthracite coal with heating value of 2,010 kcal/kg and the im-
ported high grade bituminous coal with heating value of 6,520 kcal/kg. The experimental results are
presented as follows. The time of reaching to steady state was affected by the temperature vari-
ation. The steady state time was about 120 minute at 0.3 m/s which was the fastest. It has been
found that O, and CO, concentration were reached steady state at about 100 minute. As the height
of fluidized bed becomes higher, the concentration s of SO, and NO, mainly increased. The con-
centration of freeboard was the highest and emission concentration was diminished. Also, as an-
thracite fraction increased, the emission of SO, concentration was increased. But, it has been found
that the variation of NO, concentration with anthracite fraction was negligible and the difference of
emission concentration according to air flow rates was negligible, too. It has been found that O, con-
centration decreased and CO, concentration increased as the height of fluidized bed increased. As an-
taracite fraction increased, the mass of elutriation particles increased, and CO, concentration de-
creased. Also, as air velocity increased, O, concentration decreased and CO, concentration increased.
Kegardless of anthracite fraction and flow rate, the combustible weight percentage in elutriation par-
teles were high in the case of fine particles.
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Table 1. Results of proximate analysis of coals

Type of Moisture Volatle gy K 1>l(ed Cal
matter carhon
“oal (wt.%) (wt.r)
Coa s Y e

ory
(keal/kg)

Anthracite 1.80 6.48  64.75 26.97 2010
Bituminous 6.74 27.38 838 57.19 6,520

Table 2. Results of Ultimate analysis of coals(wt. %,
dry basis)

Type of Coal C H 0O N S

Anthracite 30,0  0.71 4.24 034  0.31
Bituminous 72.3 430 1170 0.36  0.21

Table 3. Comparison of coal ash(wt.%)
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1. Fluidized bed combustor 10. manometer

2. Preheater 11. Vibrating discharger
3. PID temperature controller 12. Air compressor

4. Digital muitithermometer 13. Regulator

5. Analyzer 14. Air filter

6. Vatve 15, Flow meter

7. Distributor 16. Screw feeder

8. Air holder 17. Hopper

9. Cyclone

Fig. 2. Experimental facilities and data processing
system at high temperature.
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Table 4. Experimental conditions
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Fig. 10. Size distribution of elutriated particles ac-
cording to air velocity (m=1.2, Xa=0.2, Temp.
=900°C, L/D=1.0).
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Fig. 11. Cumulative weight percentage of fly ash by
anthracite fraction and particle mean size (m=
1.2, Temp.=900°C, L/D=1.0, Uo=0.3 m/s).
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stants velocity (m=1.2, Temp.=900°C, L/D=
1.0, Uo=0.3 m/s).
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