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Abstract — The combustion and emissions characteristics of the domestic anthracite coal containing 58.25% carbon and
0.34% sulfur was investigated in pressurized fluidized bed combustor(PFBC), 0.17 m bed 1.D.x2 m height tapered bed and
0.25 m 1.D.x3 m height freeboard. The pressure of the combustor was constantly maintained at 6 atm, and the combustion tem-
peratures are varied from 880 to 950°C. Also the air velocity was changed from 0.9 to 1.3 m/s. Consequently, combustion
efficiency and NQconcentration in the flue gas with increasing combustion temperature frof@ 8050°C were increased
in the ranges 93-99.5% and 33-70 ppm respectively. BGt ddncentration is obtained less then 20 ppm, SMcentration
increasing bed temperature from 8&0to 950°C in the flue gas was increased.
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Table 1. Combustion efficiency and emissions for FBC boilers burning coals
Plant KIER[5] RRCI6] Shimizu[7] NIRE[8] HUTI9] KIER
Type AFBC CFBC CFBC PFBC PFBC PFBC[4] PFBC
Size Bench scale Pilot Laboratory Laboratory Bench scale Bench scale  Bench scale(this study)
Fuel Anthracite Bituminous Semianthracite Bituminous Peat Bituminous Anthracite
Bed temperaturéC) 850-960 900 950 820 850 850-950 850-950
Pressure(bar) Atmospheric Atmospheric Atmospheric 8 6 6 6
Combustion efficiency(%) 70-83 97.5-98.5 not given >99.5 99.3 >99.5 93-99.5
NO,(ppm) 50-120 100-210 80 80-110 130 10-75 35-70
N,O(ppm) - 30-65 220 50 - <11 <20
CO(ppm) 30-150 <210 - nearly 0 200 <188 <150
SO, (ppm) 70 330-665 340 - <200 <280 235-445
Ultimate Carbon 32.8-36.1 68.4 90.2 71.45 55.1 73.16 58.25
anal.(%) Hydrogen 0.28-0.32 5.1 4.2 6.06 6.2 4.55 155
Nitrogen 0.18-0.24 1.2 1.8 1.10 14 1.60 0.49
Sulfur 0.12-0.15 2.8 0.3 0.02 0.2 0.29 0.34
Superficial gas vel.(m/s) 1.8-2.9 - 6.2 0.15 0.6-1.2 0.9-1.3 0.9-1.3
Excess air ratio(%) 0-60 3% 0, 6% 0, 6.5% Q 0.5-7% 5-35 10-30

(O, concentration in flue gas is set at 6% v/v dry basis)
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Fig. 1. The schematic diagram of PFBC(Pressurized Fluidized Bed Combustor) facility.
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Table 2. Properties of coal and bed material(sand)

Moisture 4.6
Proximate analysis(%o) Volatile mater 51
Ash 35.0
Fixed carbon 55.3
Carbon 58.3
Hydrogen 1.6
Elemental analysis(%) Nitrogen 0.5
Sulfur 0.3
Coal Oxygen 6.2
Mean particle diameter(mm) 0.3
Calorific heating value(kcal/kg) 4,530

*Proximate analyzer(MAC-400, LECO)
*Elemental analyzer(CHN-1000, LECO)
*Sulfur analyzer(SC-432DR, LECO)
*Calorific analyzer(AC-300, LECO)
**Dry basis

Bed material Density(kg/ni)
(sand) Particle sizgfm)

2,500
300-700

Table 3. Experimental conditions

Experimental variables Operating conditions

Superficial gas velocity(m/s) 09,1.1,1.3

Bed temperaturéC) 850, 900, 950

Excess air ratio(%) 10, 20, 30

Operation pressure(atm) 6.0

Bed height(m) 2.0
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Fig. 2. The effect of the bed temperature on combustion efficiency.
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Fig. 3. The effect of the bed temperature on CO emissionggl.1 m/s).
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