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The objectives of this study were to investigate the desulfurization kinetics of paper sludge and limestone in a
fluidized bed reactor according to bed temperature and air velocity. The experimental results were presented as
follows ; First, the bed temperature had a great influence on the desulfurization efficiency of limestone and paper

sludge. In paper sludge, the optimum condition in desulfurization temperature was at 800°C and in

limestone,

that was at 850°C or 900°C. Second, as air velocity increased, the desulfurization efficiency(or the absorbed
amount of sulfur dioxide) by limestone and paper sludge decreased. And the absorbed amount of sulfur dioxide
by paper sludge was larger than that of by limestone. Third, as the velocity increased and the optimum
desulfurization temperature became, ks and the removal efficiency increased. So, ks, kd highly depended on the

air velocity and bed temperature.
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Table 1. Chemical analysis of limestone(wt.%)
Component  Si0; AlOs FeOs CaO MgO Igloss
weight % 162 007 012 547 025 429

Table 2. Chemical analysis of waste paper-sludge
Solid materials (dry basis)
CaCOs Pulp Ti0,
Contents(%) 61.42 33.23 535
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1. air compressor 9. Sorbent

2. 5Oz bomb 10. furnace

3. mass flow controller 11. thermocouple

4. mixing chamber 12. mist eliminator
5. flow-meter 13. condenser

6. three way valve 14. sampling system
7. quartz reactor 15. analyzer

8. porous quartz disk

Fig. 2. Schematic diagram of the experimental appa-
ratus.

Table 3. Experimental conditions
Conditions

0.631, 1.016, 2.030 (paper sludge)
200, 631, 1016 (natural limestone)

Operating variables

Particle size(mm)

Ca/S(mole/mole) 0123 4
Anthracite ratio 0.1, 03, 05
Gas velocity(m/s) 02, 03, 04

Bed temperature('C) 750, 800, 830 (paper-sludge)

800, 850, 900, 90(limestone)
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Table 4. Input data of particle characteristics in
kinetic model

physical characteristics limestone
ps (density) 2680 kg/m’
dy (mean diameter) 0.631 mm

a(air ratio) 12
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Fig. 3. The effect of air velocity on SQ; break-
through.
(limestone, Temp.=850°C, dp=0.631mm)
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Fig. 5. The effect of air velocity on SO break-
through.
(paper sludge, Temp.=800C, dp=1.016mm)
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Table 5. Amount of absorbed SOs(mole/g x107)
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Fig. 6. The effect of bed temprature on SO break-
through.
(paper sludge, Uo=0.3m/s, dp=1.016mm)
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Table 6. Ouput data using equation (10)

1n((C,,/C,)-1)

Experimental Kq(* 1015),

Samples conditions sec ks, mw/sec
Natural 0.2mvs, 850C 41 8253
limestone  0,3my/s, 850°C 568 14378

Waste paper  0.2m/s, 800C 10.77 19663
sludge 0.3mv/s, 800C 1318 345.30
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Ca/S Ca/S mole ratio

SO» concentration of exit gas, kg-mol/m’
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average diameter of limestone particles, m
deactivation rate constant, sec '
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reaction rate, kg-mol/s
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particles, m’

t reaction time, sec

U, superficial gas velocity, m/s
A% bed volume, m

a excess air rate, dimensionless
0 density of limestone, kg/m’
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