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A study on the characteristics of limestone calcination
and sulfation in a fluidized bed
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Abstract : The objectives of this study were to investigate the characteristics of limestone calcination and
sulfation in a fluidized bed reactor with bed temperature and air velocity. The experimental results were
presented as follows ; First, the bed temperature had a great influence on the calcination and the sulphur
retention of limestone and paper sludge. In paper sludge, the optimum conditions in calcination and
desulfurization temperature was at 800°C and in natural limestone, that was at 850°C or 900C. Second, as
air velocity increased, the specific surface area of particles decreased. But the difference of surface area
according to air velocity was not too large. The specific surface area of paper sludge was larger than that
of natural limestone. Third, as air velocity increased, the absorbed amount of sulfur dioxide decreased. And
the absorbed amount of sulfur dioxide by paper sludge was larger than that of by natural limestone.
Therefore, we knew that paper sludge was excellent absorbent and bed temperature had a great important

variable on the calcination and sulphur retention in a fluidized bed.
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Table 3-1 Analysis of natural limestone(wt.%)

Components Si0O; ALO3 Fe>O3 CaO MgO Igloss |analysis method
Contents(%) 1.62 0.07 0.12 54.7 025 429 |KSE 3071-93
Table 3-2 Ultimate analysis of paper sludge wastes sample
Components C H O
Contents(%) 7.10 7.40 66.5
Table 3-3 Chemical analysis of paper sludge wastes sample
Solid materials (dry basis)
Components
CaC03 Pulp TiOg
Contents(%) 61.42 33.23 5.35

1. air compressor

2. S0; bomb

3. mass flow controlier
4. mixing chamber

5. flowmeter

6. three way valve

7. quartz reactor

8. porous quartz disk

9. limestonce

10. fumnace

11. thermocouple

12. mist climinator
13. condensor

14. sampling system
15. analyzer

Fig. 2-1 Schematic diagram of the experimental apparatus.
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Table 3-4 Experimental conditions for calcination and sulfation reaction

1.016mm9] 74§l

. operating  conditions
operating - variables — p : ;
calcination reaction sulfation reaction
limestone : 800, 850,
900, 950 limestone : 800, 850, 900
Temperature("C)
sludge . 750, 800, sludge . 750, 800, 850
850, 900
limestone : 0.631 limestone : 0.631
Size(mm) *
sludge : 1.016 sludge : 1.016
flow rate( { /min) 2.12, 3.18, 4.24 2.12, 3.18
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Fig. 3-1 Surface area vs. bed temperature for particle
calcined. (calcination time=30min., Uo=0.3m/s,

size=1.016mm)
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Table 3-5 Amount of absorbed SO»(mole/g X 107

~——____Temperature(C)
T e— 750 800 850 900 950
Uo(m/s) T
Natural 0.2 - - 0.9707 - -
limestone 0.3 - 0.7958 0.9390 0.9610 0.8927
Paper 0.2 - 2.3662 - - -
sludge 0.3 1.8850 2.2342 2.0817 - -
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Fig. 3-7 The effect of bed temperature on SO

breakthrough. (paper sludge, Uy=0.3m/s, size=1.016mm)
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Fig. 3-8 X-Ray diffraction analysis on paper sludge.
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