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Abstract : In this study, the waste activated carbon used in the painting process was filled into a cylindrical cartridge and the
characteristics of desorption by low temperature gas were investigated. Adsorption and desorption experiments of toluene with
activated carbon were conducted to determine the flow rate of desorption. In an experiment where desorption was performed
while changing conditions at flow rates of 1, 2 and 4 m> min™, it was determined that 2 m®> min™ was appropriate due to the high
THC concentration and desorption time. In the early stage of the desorption of waste activated carbon, 2-butanone and MIBK
(methyl isobutyl ketone) with a low boiling point were generated at a high rate in the gas component, and after that, the
concentration of THC decreased and the BTX was desorbed at a high rate. The total calorific value of the gas component
generated during the desorption of waste activated carbon was 316 kcal kg™'. From repeating the regeneration of waste activated
carbon with toluene five times, it was observed that the iodine value and the specific surface area were relatively lower than that
of new activated carbon. In the desorption experiment where two cylindrical cartridges were connected in series, the maximum
THC concentration was about 470 ppm.
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Figure 1. Schematic diagram for adsorption and desorption system
of activated carbon.
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Table 1. Summary of experimental conditions used in in this study

Condition Value
Activated Carbon (kg) 25
Toluene injection flow rate (kg hr'") 1.08
Heating plate temperature (C) 200
Adsorption flow rate (m® min™") 1.62
Adsorption time (hr) 2
Desorption temperature (C) 200
Desorption flow rate (m® min™) 1 2 4
Inlet air flow rate (ms™) 0.055 0.11 0.22
Inlet air Residence Time (s) 3.08 1.54 0.76
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Figure 2. Desorption characteristics of toluene according to the
flow rate of a cylindrical cartridge filled with activated
carbon.
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Figure 3. Characteristics of temperature according to the flow rate
of a cylindrical cartridge filled with activated carbon.
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Figure 4. Characteristics of desorption gas component and THC
concentration in cylindrical cartridge filled with waste
activated carbon over time; Flow rate, 2 m> min™".
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Figure 5. Characteristics of combustion heat of desorption gas over

time.
T, Y fUIsREY] 4 e 7 BUY 94 9

o

q

Arsto] & ARPFOR Lrehgict. B2k ol they
YL 73 910

2 0] AGE ANS MIATANH TYEY FE AL

MEKS} MIBK7}F 52 &2 48 1188 Uehich. Hgdae

o183 18] SHOIA WA & Ad Fere TN A

BoHGS 1) FETRAL OF 316 keal kg O Lpehith

3.3. T et 221X S4
Table 22 328004 A5 HLHHL ol§3te] B2 &
A} 92 537 e ST 5 Beld 542 dehyoltt.



AP A THEA | B LA §715H0E AL 2H B

83

Table 2. Physical characteristics of activated carbon by 5th regeneration; Adsorption material, Toluene

Regeneration cycle Iodine Number Surface area (m” g) Hardness (%) Loss on drying (%)
Ist 165 63 96 0.9
2nd 190 64 98.1 1.3
3rd 157 93 98.2 0.1
4th 176 109 95.5 0.1
5th 166 162 95.2 0.2
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Figure 6. Characteristics of desorption using serial arrangement of

two cylindrical cartridges.
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