CheteiaiatalRl. X182 RI25(2003)
Korean J. Sanitation. Vol. 18, No. 2, pp87~93(2003)

BAY A5 FE SHARALA N
Wr1edEd AAEE B}

RS S I b e b e
THERATY HVEIT A

Removal Efficiencies Estimation of Air Pollutants at Wet
Scrubber Using Activated Carbon

Chan-Ki Shin - Myung-Hee Kwon - Jong-Ju Jeon + Dae~Yun Shin’
Division of Waste Treatment Engineering, National Institute of Environmental Research
*Department of Environmental Bio Engineering, Chosun University

Abstract

This study carmied out to recommend adaptable technologies and countermeasures

for

performance improvement of Wet Scrubber(WS) in industrial waste incinerator. When not
using the Activated Carbon(AC), the removal efficiency of dust and HCl is 73%, 92%. And
particulate phase and gaseous phase dioxins removal efficiency was evaluated up to 3126 and
12%. In this case, dioxins enrichment was not revealed in WS. When using the AC mixing
with scrubbing water, the case of 1,000ppm, removal efficiency of particulate phase dioxins
was about 519, and gaseous phase dioxins was about 96%. The case of 2,000ppm, removal
efficiency of particulate phase dioxins was about 55%, and gaseous phase dioxins was about
97%. And the case of 3,500ppm, the removal efficiency of particulate phase dioxins was about
35%, and gaseous phase dioxins was about 96% respectively. By this study, using the AC
was more useful to remove the gaseous phase dioxins, and needed to use proper
concentration of the AC, that in case of 3500ppm, the particulate phase dioxins removal

efficiency was more lower than other cases.
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Table 1. Specification of industrial waste
incinerator to be studied.
T Operating time; Incineration | Capacity
1 (hr/day) waste (tor/hr)
stocker 24 PE, PP, PS 14

Remarks) * PE : Polyetlyrene, PP : Polypropylene,
PS : Polystylene
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Fig. 1. Schematic diagram of incinerator facility
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Table 2. Concentration of pollutants in exhaust gas before the AC injection in scrubbing water

Temp. Moisture O; CO NOx SOx HCl

Wet Scrubber| ) (%) 9% | opm12) | (pm12) | (pm(12) | (ppm(12))
Inlet 174 110 12.0 05 772 0.1 1.54
Outlet 34 30 118 00 762 01 0.12

Table 3. Concentration of dust and dioxins in exhaust gases before the AC injection in scrubbing

water
Dust Dioxins(ng-TEQ/Nm*(12))
Wet Scrubber 3
(mg/Sm™(12)) Particulate Gaseous Total
Inlet 3811 1.662 1.780 3.442
Outlet 101.9 0.521 0.210 0.731
Table 4. Removal efficiency of dioxins at Wet Scrubber
Exhaust Dioxins Concengtration Re " I Giated
i aus (ng-TEQ/Nm’(12)) mov nvesuga
Incinerator Type Temp (C) ne Efficiency (%) Year
Inlet Outlet
Industrial Incinerator A 60.0 5.20 1.113 78.3 2002
Industrial Incinerator B 52.3 14.22 1.64 885 2002
MSW" Incinerator C 64.3 0.292 0.364 -247 1998
MSW" Incinerator D 72 2.524 3.3%6 -31.8 1998
MSW?" Incinerator E 72 0459 0.820 -786 1998
Remarks) 1) MSW : Municipal Solid Waste
KOREAN J. SANITATION Vol. 18, No 2, 2003
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Table 5. Concentration of pollutants in exhaust gas after the AC injection in scrubbing water.

Wet AC injection | Temp. | Moisture CO NOx SOx HCl
Scrubber | Conc. (ppm) | (TC) (%) (%) | (ppm(12)) | (ppm(12)) | (ppm(12)) | (ppm(12))

1,000 18 136 119 0.2 9.9 05 045

Inlet 2,000 189 11.8 119 03 755 0.0 053
3,500 184 10.1 122 02 79.7 0.0 0.29

1,000 15 08 120 0.7 7.9 0.0 0.23

Outlet 2,000 18 0.2 11.7 02 67.4 0.0 0.07
3,500 18 12 120 0.1 86.0 0.0 0.08
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Table 6. Variation of dust and heavy metals concentration at the outlet and the inlet of Wet

Scrubber
Wet Scrubber | AC injection Conc. Dust Dioxins(ng-TEQ/Nm’(12))
(ppm) (mg/5m(12)) Particulate Gaseous Total
1,000 134.0 42915 11.958 54.873
Inlet 2,000 1456 55.969 7972 63.941
3,500 111.0 23.720 4313 33.533
1,000 54.8 20.871 0532 21.403
Outlet 2,000 49.2 25.150 0.246 25.396
3,500 50.2 18,668 0.176 18844
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Table 7. Variation of pollutants concentration of scrubbing water before and after the AC injection

in scrubbing water

AC injection - Cr SO~ Dioxins
conc.(ppm) P (mg/ ¢) (mg/ ?) (ng-TEQ/ ¢)
1.267(66%)"
before the AC 29 2881 7833 0.651(34%)”
injection -
1.918(100%)”
1,000 25 1594 2173 2.879”
2,000 24 170.4 216.2 26887
3500 24 1744 200.6 23887

Remark) 1) : Suspended Solid Phase, 2) : Liquid Phase, 3)

. Suspended Solid Phase + Liquid Phase
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