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Abstract

Activated carbons (ACs) were treated by fluorination to improve the adsorption property of toluene gas among volatile organic
compounds (VOCs). The pore characteristics and surface properties of these activated carbons were evaluated by BET and
XPS and the adsorption property and removal efficiency of toluene gas was investigated by gas chromatography. The break-
through time of fluorinated ACs was increased about 27% compared to that of untreated ACs when the toluene gas of 100
ppm was flowed at a flow rate of 300 cm’/min. Fluorinated AC of 0.1 g adsorbent totally adsorbed toluene gas in 100 ppm
to 100 % during the adsorption time in 19 h. These results can be used as a treatment technology or removal of carcinogenic

materials such as toluene.
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Figure 1. Nitrogen isotherms of untreated and fluorinated ACs.
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Figure 2. BET and total pore volume of ACs.
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Figure 3. Mechanisms of the surface reactions of the ACs.
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Figure 4. Pore-size distribution of untreated and fluorinated ACs as
calculated by DFT.
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Figure 6. Breakthrough curve of toluene for the various ACs.

Table 1. Comparison of the Breakthrough Point and Saturation Point
for the ACs

Breakthrough point Saturation point

Sample

Time (hr)  Efficiency (%)  Time (hr)  Efficiency (%)
R-AC 8 86.4 23 3.1
19-AC 8.5 87.8 23 11.8
28-AC 10 83.7 23.5 10.3
37-AC 1.5 88.1 16 1.8
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