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A study on Desulfurization by Anthracite-Bituminous coal
blend combustion in a fluidized bed combustor
— A desulfurization using natural limestone —
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ABSTRACT

It has been studied that SO. removal efficiency of anthracite-bituminous coal blend combustion n
a fludized bed coal combustor. The objectives of this study were to investigate SO. removal charac-
teristics of coal blend combustion with CasS. anthracite fraction. bed temperature, and limestone
size. The experimental results were presented as follows! First, the effect of the desulfurization by
the dia size of limestone was great and SO. removal efficiency was highest in limestone dia 631 pm.
Second. as air velocity increased. the desulfurization rate decreased a little. But the difference of
the desulfurization rate according to air velocity was not too large. As the height of fluidized bed
combustor increased regardless of arr velocity, SO, concentration tends to increase largely. Third, as
Ca/S male ratio incresed, SO, desulfurization rate meresed rapdly up to Ca/S mole ratio 3 while the
desulfurization rates did not increse too largely in the range of more than the level. Forth, the bed
temperature had a great effect on the desulfurization rate and the desulfurization rate tended to in-
crease shightly as anthracite fraction mcreased.

Keywords : Desulfurization. Fludized bed combustor. Limestone, Anthracite-bituminous coal blend
combustion
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Table 1. Proximate analysis of coals

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

\component c H 0 N S
coal

Anthracite  30.0 071 424 0.34 0.31
Bituminous 723 430 11.70 0.36 0.21
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coal Moisture (wt.%) Volatile mdtter

Ash (wt.0%) Fixed carbon Heating value

(wt.%) (Wt.%) (keal/kg)
Anthracite 1.80 6.48 64.75 26.97 2,010
Bituminous 6.74 27.38 8.38 57.19 6,520
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Table 3. Analysis of coals ash(wt.%)

Coals Sl()z ALO; Fe.() MnQO

TiO, Ca0 MgO P.O, Na.O K.O

Anthracite 53.0 28.23 2.68 0.096
Bituminous 65.5 27.94 2.24 0.026

1.28 1.43 1.85 0.17 1.06 3.93
1.50 0.19 0.35 0.30 0.43 1.40

Table 4. Analysis of limestone(wt.%)

Component  S10. ALO; Fe 0, CaO MgO Igloss

weight % 162 007 012 547 025 429

. \\
3 \

Scanning rate : 10°C

Weight(™)

sob— /’-\ \ i
|

6C Sample weight . 35 tmg
55 \/L_

50

. " . . .
4] 100 200 300 400 5CC 630 700 800 900 LODULO
Temperature(-C}

Fig. 1. TGA-DTA profile of Dan-yang limestone.
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Fig. 2. Experimental facilities and data processing
system at high temperature.
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Table 5. Experimental conditions

Conditions

0.1, 0.3, 0.5
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0,1.2,3 4.5

Natural(100, 200, 631, 1016)

Operating variables

Anthracite fraction
Gas velocity(m/s)
Temperature("C)
Ca/S{mole/mole)
Limestone size(pm)
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Fig. 3. S0. concentration according to limestone size.
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DL : Particle size (um)

L/D : Aspect ratio

Temp. :Bed temperature (°C)

U. : Superficial gas velocity (m/s)
Xa : Anthracite ratio
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