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Investigation on Fine Particulate Matters Removal by Using Wet Phase
Transition Agglomeration Technology Cooperated With
Wet Electro Static Precipitator
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Abstract Aiming at the lower removal efficiency of traditional dust removing equipment for fine
particulate matters with diameter of 0.1~2 pum, a new removal technology on combining the wet
phase transition agglomeration with wet electrostatic precipitator, to enhance the agglomeration and
growing up of fine particles, was proposed at first time. The wet phase transition agglomeration
device was self-designed, based on the forced condensation principle of flue gas and considering
the coupling effect of inertial, intercept, brown diffusion and thermophoresis force on removing
particles. The agglomeration device has been applied to a 600 MW coal-fired power plant in Jiangsu
Province. The particle size distribution at the inlet and outlet was tested by using Dekati Low
Pressure Impactor (DLPI) when the agglomeration device was on or off. The results showed that the
condensation of the saturated flue gases, and the optimal arrangement of fluoroplastic tubes could
improve significantly the agglomeration of fine particles. The higher efficiency of fine particle was
obtained when the agglomeration device was applied.The final particle emission concentration of this
plant with this agglomeration device was less than 2 mg-m—3. The proposed technology would be
one of the removal methods to realize the ultra-low emission of particles for coal-fired power plants in
future.
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Fig. 1 Installing position of the wet phase transition
agglomeration device
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Table 1 Parameter of removing system
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Fig. 2 Removing principle of fine particles
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Fig. 3 Particle size distribution at the inlet and outlet of wet

phase transition agglomeration device
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Fig. 4 Particle size distribution at the outlet of wet
electrostatic precipitator under 600 MW and
500 MW load
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Table 3 Removal efficiency of PM at 600 MW load (agglomeration device is off)
AB¥%E/mgm~3 H ¥k /mgm 3 e B AR /%
PM; 3.149 0.987 68.66
PMs 5 6.208 1.071 82.75
TSP 13.586 1.589 88.30
& 4 HLAKE 600 MW B4 EBIRERBEE (BRRETH)
Table 4 Removal efficiency of PM at 600 MW load (agglomeration device is on)
AN OWE /mgm—3 HO¥E /mgm—3 LB /%
PM, 3.149 0.516 83.61
PMa. s 6.208 0.764 87.69
TSP 13.586 1.044 92.32
b 4w WA HERCHEHERF ST (U], 21 B, 2013, 42(8): 81-85. 89
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