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Study on development of high efficiency continuous regeneration type PM2.5
removal device operating at low temperature
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PM is mainly soot emitted from combustion system, and it has been
miniaturized with the improvement of combustion technology in recent years. As it is smaller, it can
easily enter deeper into the human body and is considered as the causative agent of various
diseases. However, it is difficult to collect PM2.5 with high efficiency by the improvement of the
current technology, and it is necessary to develop a new concept device. We developed a fluidized
bed type PM removal device using adhesion force and succeeded in 100% collection of PM2.5. PM is
collected to adhere to and accumulate on the bed particle surface. If PM collection and oxidation
treatment are performed simultaneously, the device can be used semipermanently. In this study, we
develop a high efficiency continuous regeneration type PM2.5 removal device that can be operated at
low temperature by using low temperature combustion characteristics of fluidized bed and PM
oxidation promotion effect of the oxidation catalyst.
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Figure 1 PM Table 1 PM
80.7 mm 400 mm bed
0.3mm 21 mm
16% 1 mm bed
3700 kg/m? 0.3-0.5mm 0.42 mm
bed
PM PM
20 um 100 - 125 ym
bed 100 mm 0.4 m/s
(MEXA-600S )
PM 30-100 mg/m® bed 250 - 400 180, 240
Clean Air Tablel Experimental conditions
[mm] D Superficial gas velocity, m/s 0.4
Y , Bed height at quiescent, mm 100
Minimum fluidization velocity, m/s 0.26
PRI , Void fraction at quiescent, - 0.453
Bed particle Alumina
o L Bed temperature, 25-400
S A Free Board Bed particle diameter, mm 0.3-05
; Bed particle density, kg/m® 3700
X R+ Bed particles  PM particle Carbon black
S o PM diameter, um < 20,100 - 125
vy SRR, PM density, kg/m? 1900
W\ PM concentration, mg/m3 30- 100
Distributor Combustion promoting substance Potassium
PM + Air Amount of supported K, g/kg 158
Figure 1 Schematic diagram of fluidized Experimental time, min 180 - 240
bed type PM removal device.
(2 PM
PM Fig.2 Table 2
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oD Logger Table2 Experimental conditions
Activation energy Es, kJ/mol 46.1
w--F-T] - Themocouple  pre exponential factor A, kg/(s'm) ~ 4.34 x 1075
n Coefficient Cq 0.623
<~ < Coefficient Cy 0.00402
1~ cabon Exponent n 0.977
Reaction Exponent m 0.012
Insulating Heater
-
Figure2 Schematic of thermogravimetry
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