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Abstract: The charging of 10-nm-class nanoparticles in an electrostatic precipitator (ESP) according to particle
charging ratio has been investigated and compared to the diffusion effect of the nanoparticles. The competition between
the charging probability and the diffusion loss effect determines the collection efficiency of nanoparticles in the ESP.
The collection efficiency of nanoparticles decreased continuously with decreasing particle diameter. This indicates that
the partial charging effect of 10-nm-class nanoparticles is more dominant than their diffusion loss effect in the ESP for
nanoparticles in the particle size range of less than 10 nm. The charging ratios based on unipolar diffusion charging
calculations were in good agreement with the experimental collection efficiencies for nanoparticles less than 10 nm in
diameter.
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Fig. 1 Schematic setup for the experiments in this study
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Table 1 Data for the theoretical calculation
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