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Abstract : This study investigated the environmental effects of improving the general-type activated carbon adsorption tower
used at the Sihwa/Banwol Industrial Complex with use of a cartridge-type activated carbon adsorption tower for the application
of an activated carbon co-regenerated system. Four general-type activated carbon adsorption towers and two cartridge-type
activated carbon adsorption towers were selected to analyze the properties of activated carbon and to compare the efficiency of
reducing environmental pollutants. The results showed that the activated carbon used in the cartridge-type activated carbon
adsorption towers was high quality activated carbon with an iodine adsorption force of more than 800 mg/g and that a good
adsorption performance was maintained within the replacement cycle. From an analysis of the environmental pollutant reduction
efficiency, it was confirmed that the cartridge-type activated carbon adsorption tower functioned properly as a prevention facility
for handling emissions pollutants with a treatment efficiency of total hydrocarbons (THC), toluene, and methylethylketone
(MEK) components of 71%, 77%, and 80%, respectively. The general activated carbon adsorption tower, which was confirmed to
use low-performance activated carbon, had a very low treatment efficiency and did not function properly as a prevention facility
for dealing with emission pollutants. It is believed that it is possible to reduce pollutants during operations by changing from the
general-type activated carbon adsorption tower to a cartridge-type activated carbon adsorption tower.

Keywords : Activated carbon, Activated carbon adsorption tower, Cartridge-type activated carbon adsorption tower,

Co-regeneration system
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Table 1. Selected six companies and their basic information

. Standard industrial Emission Replacement
Activated carbon . . . . .
bed Type Company classification code Type of industry capacity period
P (first 2 digiits) (m® min™) ()
A 20 Compound and chemical product 150 270
General B 25 Metal product 350 180
bed C 22 Rubber and plastics products 300 60
D 26 Printed circuit board 550 90
Cartridge E 26 Printed circuit board 250 90
bed F 25 Metal product 550 90
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Table 2. Todine value change according to analysis period of activated carbon for the six companies

. Todine value of analysis period (mg g™')
Activated €arbon |- ompany . Ist 2nd 3rd 4th Sth
bed Type Initial
(1/5 AP¥) (2/5 AP) (3/5 AP) (4/5 AP) (1 AP)
A 227 148 - 145 - 132
General B - 409 157 109 107 126
bed C - 425 265 170 173 131
D - 89 - - - -
Cartridge E 901 764 798 810 773 609
bed F 858 812 813 783 747 676
(*) AP: analysis period
Table 3. BET analysis results of the six activated carbons
: Sper® A dy
Activated carbon bed Type Company (mf E;_]) (cm3p o (m"n)
A 257 0.13 1.98
General B 34 0.31 3.75
bed C 11 0.01 3.14
D 69 0.04 2.05
Cartridge E 877 0.43 1.94
bed F 805 0.38 1.89

a: BET specific surface area; b: Total pore volume; c: Average pore diameter
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Figure 1. BJH-Plot of the activated carbons for the six companies.
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Figure 2. TGA results of the activated carbons for the four general-type companies.
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Table 4. Complex odor at the inlet and outlet of the activated
carbon towers for the six companies

Company Complex odor (dilution factor) Efficiency

In Out (%)

A 100 120 -20

B 208 669 -222

C 669 965 -44

D 120 120 0

E 173 120 31

F 173 144 17
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Table 5. VOCs analysis results at the inlet and outlet of the activated carbon towers for the four general-type companies

Compo- A B C D

nent In Out % In Out % In Out % In Out %
THC 2,084 | 1,897 9 94 218 | -133 | 691 648 6 32 | 53 -66
Benzene 0.3 274 | 7,059 ND ND ND
Toluene 62 1,142 | 1751 | 8,189 | 15562 | -90 | 4486 | 1880 | s8 8 0 9%
p-Xylene ND s41 | 1,731 | 220 ND 1 6 415
m-Xylene ND 1,190 | 3,559 | -199 ND 2 31| -1,863
o-Xylene ND 541 | 1,731 | 220 ND 1 17 | 2,095
Styrene ND 44 3 27 ND 3 13 | -412
EA 12 36 1193 | 808 | 3321 | -311 | 44,634 | 51446 | -15 | 21 | 32 .52
MEK 8 4 49 | 1281 | 3,035 | -137 | 140 359 | -156 | 50 | 48 3
MC 23,994 | 22,176 | 8 ND ND 27 | 77 | -1ss

Unit: THC: ppm; Others: ppb, ND: Not detected

THC: Total hydro carbons; EA: Ethylacetate; MEK: Methylethylketone; MC: Methylenechloride
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Table 6. VOCs analysis results at the inlet and outlet of the activated carbon towers for the two general-type companies

Component E F
In Out % In Out %
THC 65 19 71 10 5 48
Benzene ND ND
Toluene 18 4 77 13 4 68
p-Xylene ND ND
m-Xylene ND ND
o-Xylene ND ND
Styrene 0.5 | 0.4 | 2 ND
EA ND 9 1 89
MEK 76 | 15 | 80 5 1 80
MC ND 8,450 4,028 52
Unit: THC: ppm; Others: ppb, ND: Not detected
THC: Total hydro carbons; EA: Ethylacetate; MEK: Methylethylketone; MC: Methylenechloride
Table 7. Estimation results of total emissions amount for major emission component
Component Unit A B C D E F
Complex odor OU/sec 300 3,903 4,825 1,100 500 1,320
THC 12,195 3,270 8,331 1,249 205 119
Toluene 42 1,344 139 ND 0.3 0.6
EA g/h 2 368 4,884 ND ND ND
MEK 0.1 205 20.8 5.10 0.7 ND
MC 757 ND ND 9.63 ND 504

ND: Not detected;

THC: Total hydro carbons; EA: Ethylacetate; MEK: Methyethylketone; MC: Methylenechloride
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