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A Basic Study on Developing an Electrocharged Scrubber
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Abstract

This study has been performed to develop an efficient electrocharged scrubber. To improve collection efficiency
of the scrubber, electric-charger was installed at the forefront of the packed crossflow scrubbers, and an
experiment of changing discharge electrode shape and fluctuating electric field strength was undertaken.

After using a light-oil boiler for generation of particles in the about 80% weight of submicron size particles was
exhausted. Collection characteristics of the electrocharged scrubber were similar to those of two-stage electrostatic
precipitator. In this study the collection efficiency of submicron size particles has been much improved, compared
with the previous ones. .

In an experiment of changing discharge electrode and electric field strength, a needle-spike shape wire electrode
showed a higher collection efficiency than round shape wire. The collection efficiency becomes increased with an

increase of electric field strength.

Key words : electrocharged scrubber, light—oil boiler, pariic]e size distribution, discharge electrode shape, electric
field strength, collection efficiency
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Fig. 1. A schematic diagram of experimental equipment.
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Fig. 2. Shape of the discharge electrodes.
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Fig. 3. Size distribution of particle obtained from
light-oil combustion.
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Fig. 4. Characteristic curves of the current-voltage
for the electrode configuration of Fig. 2.
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Fig. 5. Overall collection efficiencies of the electro-
charged scrubber.
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Table 1. Collection efficiencies of the electrocharged scrubber.

size range without round (%) needle-spike (%)

{pm) charge 1kV/em 2kViem 3kV/em 1kV/em 2kV/em 3kViem
75~ 747 823 87.3 89.9 747 89.9 95.9
37~175 70.0 76.7 86.7 90.0 733 90.0 933
1.9~3.7 70.7 78.0 82.9 87.8 732 87.8 92.7
1.1~19 52.2 69.6 80.4 87.0 67.4 783 913
08~1.1 50.0 60.0 72.0 82.5 65.0 75.0 85.0
0.6~0.8 48.0 56.0 64.0 78.0 68.0 76.0 84.0
0.5~0.6 438 53.1 68.8 719 64.1 75.0 84.4
04~05 333 48.9 55.6 68.9 533 62.2 82.2
0.3~0.4 30.2 547 62.3 708 58.5 66.0 83.0
02~03 31.8 54.5 614 782 59.1 70.5 84.1

~02 497 63.5 723 86.2 732 912 95.0
overall 418 62.0 70.5 80.3 659 78.4 88.4
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Table 2. Calculated collection efficiencies of the cylindrical electrostatic precipitator.

size range round (%) needle-spike (%)

(um) 1kV/iem 2kV/em 3kV/em 1kV/em 2kViem 3kV/em
7.5~ 39.7 61.6 75.3 39.9 61.8 75.5
3.7~1.5 247 40.7 52.7 25.0 41.0 53.0
1.9~37 14.8 24.6 32.3 152 24.9 329
1.1~19 10.7 17.5 226 112 17.9 233
0.8~1.1 8.9 142 17.9 9.3 14.6 18.7
0.6~0.8 8.0 126 15.6 8.5 13.1 16.4
0.5~0.6 13 11.3 13.7 7.8 1.9 14.6
0.4~0.5 6.8 10.5 124 74 11.1 13.4
0.3~0.4 6.6 10.0 11.6 72 10.7 127
0.2~0.3 6.4 9.8 11.0 7.1 105 122

~0.2 6.4 9.7 9.8 75 11.0 11.7
averall 10.8 17.0 20.7 11.4 17.7 21.7
Table 3. Net collection efficiencies of the electrocharged scrubber.
size range round (%) needle-spike (%)

(um) 1kV/em 2kV/em 3kV/em 1kV/em 2kV/em 3kV/em
75~ 426 25.7 14.6 34.8 28.1 204
37~15 520 46.0 37.3 483 49.0 40.3
1.9~37 63.2 583 55.5 58.0 62.9 59.8
1.1~19 58.9 62.9 64.4 56.2 60.4 68.0
0.8~1.1 51.1 57.8 64.6 55.7 60.4 66.3
0.6~0.8 48.0 514 624 59.5 62.9 616
0.5~0.6 458 57.5 58.2 56.3 63.1 69.8
0.4~0.5 42.1 45.1 56.5 45.9 51.1 68.8
0.3~0.4 48.1 523 59.2 51.3 55.3 70.3
02~03 48.1 51.6 672 52.0 60.0 71.9

~0.2 57.1 62.6 76.4 65.7 80.2 83.3
overall 513 535 59.6 54.6 60.7 66.7
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