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Abstract Combustion of a mixture of fossil fuel and organic sludge is the most efficient method for the
treatment of combustible wastes in order to reduce carbon dioxide generation due to the reduction of
fossil fuel use. The high heat and mass transfer efficiency from fluidized bed combustion allows
utilization of various fuels, in which the ash of solid fuel is discharged as bottom ash and fly ash. This
study analyzes the discharge characteristics of organic sludge ash in a fluidized bed. Therefore, attrition
and elutriation characteristics of organic sludge ash were examined by using the ASTM D5757-95
method and 1%-inch and four-inch fluidized beds, respectively. The ASTM D5757-95 method measures
particle attrition via air jet. The particle size range was 200 gm and under. For particle sizes of 200m
and over, attrition characteristics were measured in a 1%-inch fluidized bed with only organic sludge
and in a four-inch fluidized bed with bed material sand and organic sludge. The pressure fluctuation
properties were measured in a four-inch fluidized bed by four pressure sensors installed at intervals of
0.03m above the distributor plate. Pressure fluctuation properties, such as mean pressure and standard
deviation of the pressure fluctuations were calculated. From the pressure fluctuation properties, it was
possible to predict particle attrition and elutriation of organic sludge in the fluidized beds. The organic
sludge was fed into the fluidized bed for attrition and elutriation from friction and collision between
particles and the wall and the jet of the supply air. It was found that suspended particles carried the
combustion gas.
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Fig. 1. Schematic diagram of measuring of sub-bituminous
coal spontaneous combustion.
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Table 1. Proximate analysis of organic sludge.

Comp. . . Fixed | Net Heating
(Wt.%) Moisture | Ash | Volatile Carbon |Value(kcal/kg)

Organic | co | 430 | 43 | 462 3202
sludge

Table 2. Ultimate analysis of organic sludge.

Comp.(Wt.%) C

29.2

H
5.4

N
22.4

o
4.3

Organic sludge 0.6

Table 3. Density of organic sludge and ash.

Density(g/cm’) Oranic sludge Organic sludge ash

Bulk 0.78 0.68
Real 1.68 2.90
o -
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Fig. 3. Attrition rate of organic sludge ash according
to particle size in an attrition bed(ASTM
D9595-57).
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Fig. 4. Attrition rate of organic sludge ash according
to particle size in a fluidized bed(I.D. 1%
inch).
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Fig. 5. Cumulative particle size distribution of in-bed
organic sludge ash after 5 hr fluidization(I.D.
1% inch).
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