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Fig. 1  Schematic diagram of experimental apparatus.
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Table 1

Experimental conditions

Environmental temperature, ‘C

Atmospheric temperature, 250 - 400

Superficial gas velocity, m/s 0.3,0.4,0.5
Bed height at quiescent, cm 10
Minimum fluidization velocity, m/s 0.26
Void fraction at quiescent, — 0.453
Bed particle Alumina
Bed particle diameter, mm 0.3 — 0.5 (average 0.42)
Bed particle density, kg/m’ 3700
PM Silica, Carbon black
PM diameter, um Silica: 0.50, 2.25
Carbon black: <20, <53, 63 - 74, 100 - 125
PM density, kg/m’ Silica: 2200, Carbon black: 1900
PM concentration, mg/m’ 100
Experimental time, min 180
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Fig. 2 Time changes of PM collection efficiency for each PM diameters at atmospheric temperature.

Table 2 PM Collection efficiencies for each PM diameters at atmospheric temperature after 180 minutes.

PM diameter [um] Collection efficiency [%]
0.50 (40mg/m’) 100
0.50 98.2
2.25 (30mg/m’) 100
2.25 98.2
less than 20 97.2
less than 53 90.5
63-74 80.9
100 - 125 77.1
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Fig. 3 Effect of PM deposit amount on bed particles for collection efficiency of PM with diameter less than 53 um
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Fig. 4  Time changes of PM collection efficiency for each PM diameters at atmospheric temperature.
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Fig. 5  Effect of PM deposit amount on bed particles for collection efficiency of PM.
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Fig. 6  Time changes of PM collection efficiency for each bed at PM diameter less than 53 pum.

Table 3  PM Collection efficiencies for each bed temperature at PM diameter less than 53 pum after 180 minutes.

Bed temperature [C] Collection efficiency [%]
Atmospheric temperature 90.5
250 90.3
300 91.4
350 92.8
400 94.2
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Fig. 7

Table 4

Effect of Kalium on time changes of PM collection efficiency for each bed temperature at 0.4 m/s.

Collection efficiencies of PM with Kalium for each bed temperature at 0.4 m/s after 180 minutes.

Bed temperature [C]

Collection efficiency [%]

Collection efficiency [%]

with Kalium Without Kalium
250 90.3 90.2
300 92.7 91.3
350 93.9 92.7
400 94.4 94.1
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