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Biofilter Model for Robust Biofilter Design: 1. Adsorption Behavior of the Media of Biofilter
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Abstract — The adsorption and desorption behavior of biofilter-medium was investigated on the performance of an
adsorption column. Continuous flow-isothermal adsorption experiments were performed to treat waste air containing such a
VOC as ethanol under the same condition of > 90% relative humidity as the condition of the feed to a biofilter process. In
case of feeding waste air containing ethanol of 1,000 ppmv (or 2,050 mg ethanol/m?) to the adsorption system at the rate of
2 L/min, the onsets of its breakthrough and reaching the state of dynamic equilibrium at the exit had been delayed 10 and 3
times, respectively, later than those at the 1st stage sampling port. Moreover, in case of 2,000 ppmv (or 4,100 mg ethanol /
m?), they had been delayed 9 and 3 times, respectively. Thus, regardless of feeding concentration, the ratios of delaying
period were observed to be quite consistent each other at the exit of the adsorption column. With regard to the period of des-
orption, the ratios of delaying period were consistent each other to be 1.5 for both cases. In addition, the effect of microbial
activity and sterilization-process was studied on adsorption equilibrium. The ethanol concentration in the vapor phase of
vials packed with sterilized granular activated carbon (GAC) was quite consistent to that with unsterilized GAC. However,
the ethanol concentrations in the vapor phase of vials packed with unsterilized compost and the unsterilized mixture of GAC
and compost were higher than those with sterilized compost and the sterilized mixture of GAC and compost, respectively.
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Fig. 1. Schematic diagram of dynamic-continuous flow-adsorption

process.
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Table 1. Characteristics of the media packed in the adsorption column
and used for adsorption isotherm experiments

GAC Compost GAC/
compost
Density (g/cc) 0.41 0.37 0.39
Moisture content (%) under wet condition 45 62 54
Wet porosity 0.553 0.702 0.602

Equivalent diameter (mm) 2.5 0.6 -
Interfacial area per unit volume (m%m®) 1292.6 2980 2136.3
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Fig. 2. Time evolutions of ethanol concentrations at each sampling
port of adsorption column fed with waste air (2 L/min) con-
taining ethanol of 1000 ppmv (or 2050 mg ethanol/m>): a. 1%
(€=0.3); b. 2" (£=0.8); c. Exit ((=1.0) [¢: dimensionless height
coordinates of adsorption column].
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Fig. 3. Time evolutions of ethanol concentrations at each sampling
port of desorption column fed with waste air (2 L/min) con-
taining ethanol of 1000 ppmv (or 2050 mg ethanol/m®): a. 1%
(¢=0.3); b. 2" (£=0.8); c. Exit ((=1.0) [: dimensionless height
coordinates of adsorption column].
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Fig. 4. Time evolutions of ethanol concentrations at each sampling
port of adsorption column fed with waste air (2 L/min) con-
taining ethanol of 2000 ppmv (or 4100 mg ethanol/m?): a. 1%
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Fig. 5. Time evolutions of ethanol concentrations at each sampling
port of desorption column fed with waste air (2 L/min) con-
taining ethanol of 2000 ppmv (or 4100 mg ethanol/m3): a.
1% (£=0.3); b. 2™ (£=0.8); c. Exit ((=1.0) [: dimensionless
height coordinates of adsorption column].
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