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Adsorption Characteristics of Toluene in the Adsorption
Bed Packed with Activated Carbon Fiber
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Abstract

Toluene adsorption characteristics in the adsorption bed packed with activated carbon fiber (ACF) were studied.

Experimental apparatus is composed of VOC generation equipment, adsorption bed, and analytical instrument.

Breakthrough characteristics were investigated with length of the adsorption bed which consisted of 3 or 5 sheets

of the ACF and flow rate when toluene concentration are 400 ppm and 800 ppm respectively. When mass transfer

zone (MTZ) comes out of the adsorption bed, toluene concentration is increased sharply and reached plateau region

by saturation. Experimental results are compared with semi-empirical gas adsorption model proposed by Yoon and

Nelson. In order to investigate the movement of the MTZ with adsorption time in the adsorption bed packed with
ACFs, weight increment of each ACF was measured with the location of ACF at each run. When the weight
increment of ACF by toluene adsorption which located at the exit of the bed reaches about 20%, toluene started to

be detected.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Toluene vapor pressure with temperature.

Temp. Vapor pressure Temp. Vapor pressure
("0 (mmHg) O (mmHg)
-26.7 1 40.3 60
-4.4 5 51.9 100
6.4 10 69.5 200
18.4 20 89.5 400
31.8 40 110.6 760
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Fig. 2. Breakthrough curve with number of ACF and flow
rate at 400 ppm.
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Fig. 3. Breakthrough curve with number of ACF and flow
rate at 800 ppm.
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Fig. 4. Breakthrough curve calculated from eq. (1) and
experimental data (3ACF, 800 cc/min).
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Fig. 5. Breakthrough curve calculated from eq. (1) and
experimental data (SACF, 800 cc/min).
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Fig. 6. Weight increment of each ACF according to loca-
tion and adsorption time (400 ppm, 3ACF, 500 cc/
min).
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Fig. 7. Weight increment of each ACF according to loca-
tion and adsorption time (800 ppm, 3ACF, 500 cc/
min).
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Table 2. Toluene concentration with ACF weight increase
ratio at 800 ppm, 3ACF, 500 cc/min.

Weight increase ratio Toluene conc.

Time (Am/mo) (ppm)
(min) i 2 3 Inlet  Outlet
10 0.013 0.025 0.153 812 0
30 0.110 0.329 0.394 799 0
60 0.424 0.433 0.439 793 799
90 0.442 0.429 0415 814 819
120 0411 0.421 0.417 817 820
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Fig. 8. Weight increment of each ACF according to loca-
tion and adsorption time (400 ppm, 5ACF, 500 cc/
min).
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Fig. 9. Weight increment of each ACF according to loca-
tion and adsorption time (800 ppm, 5ACF, 500 cc/
min).

Table 3. Toluene concentration with ACF weight
increase ratio at 800 ppm, 5ACF, 500 cc/min.

Weight increase ratio Toluene conc.

Time (Am/mo) (ppm)
(min)
2 3 4 5 Inlet  Outlet
10 0 0.011 0.020 0.073 0.227 795 0
30 0.009 0.019 0.132 0217 0417 793 0
60 0.143 0.319 0446 0436 0422 793 0
90 0420 0.440 0430 0450 0430 795 790

120 0.440 0460 0.440 0.440 0440 793 787
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Fig. 10. Weight increment of ACF with adsorption time
(400 ppm, 500 cc/min).
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Fig. 11. Weight increment of ACF with adsorption time
(800 ppm, 500 cc/min).
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