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A Study on the Drying and Carbonization of Sewage Sludge in Fluidized Bed Reactor
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ABSTRACT : In this study, drying and carbonization experiment was conducted in a fluidized bed reactor according to the variations in
gas velocity, particle size, and reactor temperature. As a result, the weight loss rates of sludge by drying in the fixed bed and fluidized
bed type dryer showed that drying in the fluidized bed was about 6 times faster than drying in the fixed bed, and the weight loss rates
of sludge by carbonization in the fixed bed and fluidized bed type reactor showed that carbonization in the fluidized bed was about 4
times faster than drying in the fixed bed. This implies that carbonization in the fluidized bed was completed within 10 minutes. Although
the amount of char decreased with the increase of carbonization temperature, the amount of char became similar at upper 873K. Also, the
amount of char decreased with increasing gas velocity. Consequently, it could be efficient that slow fluidization should be maintained
within the range of fluidization in case of fluidized carbonization of sewage sludge at 873K.
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Table 2. Physical properties of used dry sewage sludge in

this study
Ttem J sewage Sampled
sludge sewage sludge
Moisture 80.63 77.90
Pr0x1mz.1te . Volatile matter
analysis |Incinerable — o’ 10.72 9.79
(Wt%) Fixed carbon
Ash 8.65 1231
C 21.7
Elemental H 3.19
analysis 0 19.73
(wt%) N 3.82
S 1.16
True density(g/cms)b 2.1828 2.1828
. 3\e
1. N, bomb 7. Thermocouple Apparent density(g/cm”) 0.6503 0.6503
2. MFC 8. On/off valve *Coal industrial testing method
3. Distributor 9. Char collection box * True density, determined with He. (AccuPyc 1330 V1.00)
4. Fluidized bed reactor 10. Digital weighing "40/60 mesh diameter
5. Filter 11. Elevator
6. Vertical furnace 4, M8ldn W D

Fig. 1. Apparatus of the fluidized bed dryer.
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Table 1. Experimental Variables and Conditions £ 04- &%
£
Operating Variables Operating Conditions g 024 8@
Moisture content(wt%) 30 R
E & mn
Drying Bed types Fixed bed, Fluidized bed o0 66@2@600 o
SS particle diameter(mesh) 20/40, 40/60 0.2 T T T T T
0 5 10 15 20 25
8S particle diameter(mesh) 10/20, 20/40, 40/60 Ti )
ime(min)
Pyrolysis | Fluidizing gas velocity(cm/sec)| 1Umf, 2Umf, 4Umf Fig. 2. Mass loss of sewage sludge with particle sizes at
Carbonization temperature(K) 673, 773, 873, 973 fluidized bed dryer(air flow rate=6 L/min).

J. of KSEE / Vol. 28, No, 7, fuly, 2006



255 WM AeseAe Az 9 gs Sy BE @F 749

8.5min —— Fixed bed
104 ] <o Fluidized bed

0.8

Free water & Pore water

0.6 -

0.4

Normalized mass residue
Y

0.2 4

0.0

0.2

100
Time (min)

Fig. 3. Mass loss of sewage sludge at fluidized bed dryer.
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Fig. 8. Iso-pyrolysis of sewage sludge(40/60 mesh) in fixed

bed reactor.
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