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A Study on the Removal of Air Pollutants Using Oxidants and Microbubbles
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ABSTRACT: This study investigated the possibility of treating heavy metal pollutants existing in the air in addition to
simultaneously removing NOx and SOx by injecting oxidizing and reducing agents into a scrubber into a microbubble
device to create an eco-friendly method that does not generate secondary pollutants. Lead compound (Pb) was selected
as the heavy metal substance in the air to be treated with microbubbles, and the removal efficiency was confirmed.
By treating microbubbles by connecting them to a scrubber, it was confirmed that not only NOx and SOx but also heavy
metal substances in the air were reduced, cost was reduced, and secondary environmental pollutants were not generated.
Through this study, it was possible to simultaneously remove NOx, SOx, and heavy metals at low cost by applying
an eco-friendly method, rather than the existing high-cost treatment method such as SCR. If oxidizing agent, reducing
agent, and microbubbles are used appropriately, economical and efficient air pollution can be achieved. Since material
processing was possible, it is expected to be helpful in the technological development of environmental prevention facilities.
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Table 1. Microbubble Feature Comparison
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Table 2. Experiment to Remove NOx by Injecting Only
Oxidizing Agent in Waste Battery Process

OlIEtEAS  Ad e TS
(m) NOx(ppm)  NOx(ppm) (%)
0.6 100 90 10
1.1 100 80 20
1.7 100 70 30
23 100 60 40
2.8 100 50 50
3.4 100 40 60




ASkA|et Dto|22H S

|Eet ti7|2E=2 H|A 97

3.1.2. AsHA| BT vlol AR = A st
NOx A|A 24
ASA R 4B A970.6%) 06, 1.1, 17, 23,

2.8, 34 (Um)ys FYJFe sYsH st of 7]
nlo] ARWE AXE 7Hs3l] NOx 55 543t
Atk vl ZEZWE AR 7L 7ETH 32 A,

7 2022 em, 371874 20 A, %4 10 mH, &
AFO]Z 5~50 micron (80%), = th-5-3F 750 L/min, Tl
SUF71%F 200 L/min, 83 2set (7.5 kWH, mechanical
seal EFY)olth NOx S22 A5 54 H-1713}
k2l o 2 MK6000 AH2 =43ttt o|iksld 4
TH0.6%) 5 0.6~3.4 (L'mE LA FYdsta F7}
2 npo|aZ2HE ZAX|E 7Hsste] NOox SA% Al
&L o] 23 42940.6%) = 0.6~3.4 (L/m)3F A3}
NOx AAEL 70%~95%F A A=At

Table 3. NOx Removal Experiment by Connecting Oxidant
Injection and Microbubble in Waste Battery Process
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Table 4. Experiment to Remove NOx by Connecting
Microbubbles with the Injection of Oxidizing and Reducing
Agents in the Waste Battery Process
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Table 6. Experiment to Remove SOx by Connecting Oxidant
Injection and Microbubble in Waste Battery Process

O Lot A(Lim) ey =2 AHAHE
+ OtO|F2HEZ=|  SOx(ppm)  SOx(ppm) (%)
0.6 500 15 97
1.1 500 10 98
1.7 500 10 98
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3.4 500 5 99
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Table 7. Experiment to Remove SOx by Connecting
Microbubbles with the Injection of Oxidizing and Reducing
Agents in the Waste Battery Process

0| A} 422 §(Lim)
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e D SO SOGam) (%
0.6 500 5 99
1.2 500 5 99
24 500 5 99
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Table 8. Experiment to Remove Lead Compounds by
Injecting Only Oxidizing Agents in Waste Battery Process

O| Attt A A& = HHE
(Lim) Pb(mg/Sm®)  Pb(mg/Sm®) (%)
23 0.1 0.050 50
2.8 0.1 0.045 55
3.4 0.1 0.040 60
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Table 9. Experiment to Remove Lead Compounds by
Connecting Oxidant Injection and Microbubble in Waste
Battery Process

O| AtStE A2 (L/m) e =& HAHE
+ OlO|A2H{EZZ| Pb(mg/Sm®) Pb(mg/Sm®) (%)
2.3 0.1 0.050 50
2.8 0.1 0.045 55
34 0.1 0.040 60
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Table 10. Experiment to Remove Lead Compounds by
Connecting Microbubbles with the Injection of Oxidants and
Reducing Agents in the Waste Battery Process
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