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Abstract — In this study, the acetaldehyde removal characteristics of activated carbon (AC) for air purifier filters were
investigated using metal catalysts-impregnation and functional group-modification method. The AC with a high specific
surface area(1700 m?/g) and micropores was prepared by KOH activation of coconut charcoal and the efficiency of
catalyst and functional group immobilization was examined by varying the drying conditions within the pores after
immersion. The physical properties of the prepared activated carbon were analyzed by BET, ICP, EA, and FT-IR, and the
acetaldehyde adsorption performances were investigated using gas chromatography (GC) at various impregnation and
modified conditions. As the concentration of impregnation solution increased, the amount of impregnated metal catalysts
increased, while the specific surface area showed a decreasing trend. The adsorption tests of the metal catalyst-
impregnated and functional group-modified activated carbons revealed that excellent adsorption performance in
compositions MgO10@AC, CaO10@AC, EUI0@AC, and H-U3N1@AC, respectively. The MgO10@AC, which
showed the highest adsorption performance, had a breakthrough time of 533.8 minutes and adsorption capacity of 57.4
mg/g for acetaldehyde adsorption. It was found that the nano-sized MgO catalyst on the activated carbon improved the
adsorption performance by interacting with carbonyl groups of acetaldehyde.
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Fig. 1. Process diagram of (a) metal catalyst impregnation acti-
vated carbons, and (b) functional group modified activated
carbons.
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Fig. 2. Specific surface area and metal catalyst content curves of
impregnated activated carbons treated in various solution
concentration.
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Fig. 3. Schematic diagram of adsorption experimental apparatus.
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Table 1. Pore characteristics of impregnated activated carbon

BET specific area  Pore volume
[m?/g] [em’/g]
AC 1753.9 0.66480
Nomal drying MgO@AC 1384.8 0.51621
Vacuum drying MgO@AC 1424.9 0.53032
Vacuum-Nomal drying MgO@AC 1232.6 0.46234
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Table 3. Elemental Analysis for modified activated carbons
Elemental analysis
N [%] C[%] H [%] S [%] O [%]
EUT@AC 2.105 80.899 1.799 0.651 14.546
EU10@AC 2.964 74.137 2.034 0.539 20.326
EUI13@AC 3.724 71.394 2.231 0.519 22.132
EU17@AC 5.114 69.468 2.538 0352 22.528
U3NI@AC 4.647 57.63 1.712 0475 35.536
H-UINI@AC 3.025 65.458 1.44 0.66 29.417
H-U3NI@AC 4374 61.138 1.705 0.492 32.291
H-USN1@AC 6.666 58.385 2274 0.416 32.259
H-UTN1@AC 7.09 55.927 2.391 0314 34278
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Fig. 4. FT-IR spectra of (a) EU@AC and (b) UN@AC.
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Table 4. Acetaldehyde adsorption capacity of impregnated and modified
activated carbons

Adsorption Adsorption
capacity [mg/g| capacity [mg/g]
EUT@AC 10.66 CaO7@AC 4.28
EU10@AC 13.51 CaO10@AC 20.39
EU13@AC 11.93 CaOll.5@AC 7.39
EU17@AC 8.50 CaO13@AC 5.31
U3SNI@AC 231 MgO7@AC 49.32
H-UINI@AC 3.61 MgO10@AC 57.40
H-U3NI@AC 8.13 MgO13@AC 17.97
H-USN1@AC 532 MgO15@AC 9.69
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