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The Effects of Desulfurization by Screen using Ca-based
Absorbent in a Solid Waste Fluidized-bed Combustor
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The objectives of this study were to investigate the characteristics of desulfurization under different ex-
perimental conditions and the effects of desulfurization in a fluidized bed combuster installed with the
screen. The experimental results were as follows ; First, as the height of fluidized bed combustor be-
comes higher, the concentrations of SO, mainly increased and sulfur retion of paper sludge was higher
than that of natural limestone. Second, the desulfurization by natural limestone occurred at in-bed and
the desulfurization by paper sludge occurred in the whole of fluidized bed combuster. In additiion, we
identified calcium sulfate by the analysis of SEM and XRD. Third, screen at splash region increased sul-
fur retention 2~5%, air velocity and anthracite fraction had a little effect on the sulfur retention.
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Table 1. Ultimate analysis of coals (wt.%, dry

ol F-E2INA- AL 23 F

Table 2. Ultimate analysis of coalsamples (sulfur

basis) added : wt.%,)
ponents
c q o N s Components o H o N S
Coal . .
Anthracite frag
Anthracite 30,0071 {424 | 0.34 | 0.31
0.1 67.381 3.89 {10.84{ 0.36 | 0.80
Bituminous | 72.3 | 4.30 [11.70] 0.36 | 0.21
0.3 58.78| 3.16 | 9.32 | 0.35 | 0.87
T8, 452 screend A #$ screeng A 0.5 50.267 2.44 | 7.82 | 0.35 ;0.93
32 3L FEE g Aeo)E el gl 2
W AZY Aol TREE o)4te SLo)Ax oyt  Table 4. Chemical analysis of paper sludge
29T ¢ & AT 3P FASR L s W e [ o o :
ponents CaCO Pul TiO
ATRY 27}, 0 AR $E%2, FARL R QA i P o
g FA, o) EAY T Folrh. S3u d9q A Contents(%) 61.42 33.23 5.35
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Table 3. Chemical analysis of natural limestone
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(AH = +178k] /mol)

=%, 249 34t 4" 7139 ZHAA
SO7t AMAS ] @REAE Hc) &, At 34
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A4 SO,= 22ulel F4ld M3 ez PR
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RozA o] Yo, fddd &
3y, 2498 gk}, A 2E roller millz ¥-43)

Components SiO2 l Al2O3 Fe203
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!

wt.% 1.62 ( 0.07 0.12

54.7 0.25 42.9 KSE 3071-93
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Fig. 1. TGA profile of natural limestone.
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Fig. 2. TGA profile of paper sludge.

Fig. 3. Experimental facilities.

1.Fluidized bed combustor 2.Preheater 3.
PID temperature controller 4.Digital mul-
tithermometer 5.Analyzer 6.Valve 7.Dis-
tributor 8.Air holder 9.Cyclone 10.
manometer 11.Vibrating discharger 12.Air
compressor 13.Regulator 14.Air filter 15.
Flow meter 16.Screw feeder 17 Hopper
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Table 5. Experimental conditions

lAF-2/NA-AAL- 223

Conditions
Operating variables
A 34 o) A R &3] 2]
Anthracite ratio 0.1, 0.3. 0.5
Gas velocity{(m/s) 0.2. 0.3, 04
Ca/S(mole/mole) 0,1 2 3 4
Temperature(TC) 800, 850, 900, 950 750, 800, 850, 900
Limestone size(mn) 0.631 1.016
10me] 2 Foj+ 2mojct. g /)| FFL §3ld » 1200 T — T T
AR Axsga, A Mg dasy F 1100 - O : No limestone 4
4L FYLTFIIEN FTF3E oy, RAgo 2 g ¢} ook ¥V Natural limestone (0.631mm, 850°C) |
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Fig. 4. SO, concentration with combustor height.

(Ca/S$=3.0, L/D=1.0, X,=0.5, U,=0.3m/s)
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Fig. 6. SEM micrograph of particles after sulfation

Fig. 5. SEM micrograph of particles after sulfation

reaction. (paper sludge)

reaction. (natural limestone)
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Fig. 7. X-Ray diffraction analysis of particle. (a) natural limestone (b) paper sludge
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Fig. 8. SO, removal efficiency with anthracite frac-

tion. {Ca/S=3.0, L/D=1.0, U,=0.3m/s)
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Fig. 9. SO, removal efficlency with air velocity. (L/
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