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Adhesive Force and Dislodge of Dust Layer on a Collecting Plate Surface 
for a Moving Electrode Type Electrostatic Precipitator

Toshiaki MISAKA*,1, Tadashi OURA* and Takeo ARIMITSU*
(Received December 7, 2005; Accepted March 23, 2006)

It is important to improve the collection efficiency of high resistivity dust particles in an electrostatic precipitator.
The moving electrode type electrostatic precipitator, which is equipped with brushes to dislodge dust particles from 
the moving collecting plate surface, is effective for collecting high resistivity dust particles. This paper describes a 
study of adhesive force of dust layer on collecting plate surface and dislodgement methods of dust layer from the 
collecting plate in an electrostatic precipitator. In the case of FCC (Fluid Catalytic Cracker) dust (dust resistivity=3
1014 cm), an adhesive force of dust layer exceeds 8,400 N/m2, and it is difficult to dislodge the dust layer by the 
conventional mechanical rapping system in a collecting plate. For dislodgement of dust layer, the rotating brush type 
dust removal device was observed to be effective to dislodge dust layer from collecting plates. 
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Fig.1 Schematics of fixed electrode type and of moving electrode type electrostatic precipitators. 
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Fig. 2 Test apparatus used for rapping dislodgement of collected dust. 

Steam 

Heater 

Water

Dust Feeder 

Collecting Plate 

to Fan

Rapping Hammer for Collecting Plate

Dust Tray for Weight Measurement 

H.V. Power Supply
Discharge Wire 

Thermometer Thermometer 

3
Fig.3 distribution of rapping 

acceleration of collecting plate. 
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Table 1 Property of sample dust. 

Sample Dust Dust Resistivity 
( cm)

Gas Temperature 
( ) 

Gas Humidity 
(%Vol.) 

Particle Diameter 
( m) 

Specific Gravity 

(A) Heavy Oil Fired boiler 7.0 103 130 3 1.8 2.18 
(B) Municipal Refuse Incinerator 6.8 108 260 20 5.7 2.27 
(C) Cement Clinker Cooler 4.5 1010 250 5 50 3.22 
(D) Pulverized Coal Fired Boiler 7.5 109 330 10 28 2.07 
(E) Pulverized Coal Fired Boiler 9.0 1011 150 10 28 2.07 
(F) Fluid Catalytic Cracker (FCC) 3.8 1014 200 15 15 2.21 
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Fig.4 Schematic of the rapping dislodgement. 

5
    Fig.5 Apparent electric field strength vs. 

 adhesion force of dust layer.
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Fig.6 Dust resistivity vs. adhesive force of 

dust layer.
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Fig.8 Dust layer thickness vs. V-I characteristics. 
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Fig.7 Humidity vs. adhesive force and dust resistivity.
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Fig.10 Moving electrode type electrostatic precipitator.
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Fig.9 Effect of dust dislodgement on the V-I characteristic.
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Table 2 Effect of dislodging method by rotating and  

     fixed brushes on the collection efficiency.  
Brush Rotating Brush Fixed Brush 

Gas Volume         (m3/h) 2,730 2770 

Gas Temperature      ( ) 193 194 
Dust Resistivity     ( cm) 3 1014 3 1014

Inlet Dust Density   (g/m3N) 0.106 0.114 

Outlet Dust Density (g/m3N) 0.018 0.025 

Collection Efficiency  (%) 83.0 78.1 

Apply Voltage       (kV) 25.0 24.5 

Discharge Current    (mA) 1.0 1.0 

(a) Fixed Brush (b) Rotating Brush N=1.3 

(d) Rotating Brush N=2.3 (c) Rotating Brush N=1.8 

11
Fig.11 Dust dislodge condition on collecting plate elements. 
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