'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 41, No. 3, June 2025, pp.391-402
https://doi.org/10.5572/KOSAE.2025.41.3.391

p-ISSN 1598-7132, e-ISSN 2383-5346

A
=

OB

HIIRR|S] HEEE SAS S HTSE

Research Trends on Enhancing the Collection Efficiency of
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Abstract Electrostatic precipitators (ESPs) are extensively utilized for removing particulate matter exhausted from industrial
facilities due to their high collection efficiency at high gas velocities. However, ESPs exhibit lower collection efficiency for particles
sized between 0.1 to 1 um due to low charging efficiency by diffusion and field charging. To enhance ESP performance, strategies
such as increasing the collection area, improving charging efficiency, and preventing particle re-entrainment are essential.
Various designs of collection plates have been proposed to maximize the collection area, while advancements in particle
chargers with high ion generation have improved charging efficiency. Methods to maintain high electric field strength have also
been employed to boost the migration velocity of particles towards collection plates. Additionally, wet electrostatic precipitators
(WESPs) reduce re-entrainment by forming a water film on the collection plates, and the introduction of electrospraying
technology further enhances charging efficiency and minimizes re-entrainment. This study reviews research trends focusing on
these innovations, aiming to address ESP limitations and improve particulate matter removal efficiency in industrial applications.
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Fig. 1. Geometrical configuration of an electrostatic precipitator.
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Fig. 2. Space charge distribution in ESP with 3 and 7 corona wires (Modified from Gonzélez et al., 2023).
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Fig. 3. Particle collection efficiency of ESP with several collecting plates (Modified from Gonzalez et al., 2023).
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2012a).
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Fig. 5. Grade penetration versus the specific collection area and particle diameters with the single-phase TR and the three-

phase TR at 69 kV and 62 mA (Modified from Zhu et al., 2012).
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Table 1. Operational conditions and performance of wet ESPs.

Liquid/Gas

Removal

Inlet
concentration

Electrical field

SCA
(m?/(m3/min))

Particle size
(um)

Reference

ratio
(L/m3)

efficiency
(%

(mg/m3)

strength
(kV/cm)

Water supply

Internal structure

Linetal., 2010
Wang and You, 2013

2.95~5.89

84.1~99.7

1.3~2.6

0.0168~0.615 4000

4.56~4.78

Water film

ate
ate
ate
ate
ate
ate

3.86
0.025

0.5~1
0.021~0.046

20~75
60~72

560 0.44

21.5~55.6

0.3~10

213

Water film

Suetal., 2018
Yang etal., 2017

0.07~2.5

20~45*
3.67

Water film

79~100

80~99
93.5~97.8
76.2~99.7

0.42~0.54
0.87~1.92

0.01~10

Atomized spray

Teng and Li, 2021
Teng et al., 2020

252~2177
393~7318

0.37~2.66
0.02~3.8
0.05~2

Charged droplet

0.09~0.17

1.34~1.40
0.28~0.83

2~5
3.3~45

Charged droplet

Water film

Wire to p

Wire to p

Wire to p

Wire to p

Wire to p

Wire to p

Kim etal., 2012b

2.38
0.27~0.38
0.0051

59.5
2.8~15.9

Cylindrical

Saiyasitpanish et al., 2006

Sadeghpour et al., 2021

92~99
80~90

1.49
0.022~0.042

0.02~0.8

5.6~8.02

Water film

Cylindrical

0.01~2.5

Water bead

Cylindrical

*unit: kV, only applied voltage is provided in the literature
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ATE Y AT (Lee et al., 2019; Yang et al., 2017;
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