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A bench-scale air biofilter was evaluated for the removal of volatile organic compounds (VOCs) from a gas stream.
Compost and peat were used as the biological attachment media. Biofilter operating parameters such as incoming
VOCs concentrations, temperature, and packing materials were examined. After 26 days of acclimation periods, at 25°C
and 45°C, the biofilter removed more than 90% of 30 to 72 mg/m® of total VOC. After 40 days of operation, the
concentrations of isoprene, toluene, and m-xylene were reduced to 96~99, 91~93, and 91~93% of the original
concentrations. VOC removal efficiency was not affected by the temperature. The medium pH was maintained near
neutral (pH 6.5~7.1). After 37 days of operation, the total bacteria count in the biofiter media increased to 1.12x 10®

cells/g of medium.
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Table 1. Characteristics of volatile organic compounds (VOCs) used in this study

. Molecufar | Molecular | Boiling | Solubility Health effect, Damage/
Chemicals Formula | weight | point(’C) | in water Symptoms Uss
nervous system disorders, liver,
Isoprene CsHs 68.10 X None fnausea, vomiting na
lung - liver - central nervous system, immune system . . L
Benzene CH | 710 8 | 179 gL | depression, disorders, cancerf dizziness, plastics, - mbler, _gasoline, - solven, paining, - dry
cleaning, polyester
nausea, headache
mutation, centtal nervous system disorders/ paints, paint thinners, lacquers, adhesives, coatings,
Toluene (o)1 92.10 110 052 gL headache, dizzness, Joss, tireness, hearing loss | inks, dyes, leather tami
central nervous and respiratory systems/ headaches, rubber, fiberglass, pipes,
Styrene G 10410 145 310 ngfl. vomiting, nauseq, tiredness automobile parts, carpet backing, ion exchange resins
_ 0.16~0.18 | adverse effect on the liver, lungs, kidney, nervous printing, rubber, leather industries, cleaning agent,
-, o-Xylene Gl 10618 137~-14 gL system [dizziness, confusion, headache, plastic industries, varnishes
) central nervous system, liver, kidneys, lung, extraction solvent {fats, oils, greases), pesticides,
Chlorofom CHOy 1938 6 g100 jaundiceftiredness, dizziness, headache, vomiting, dyes, dry cleaning temovers, and solvents
TCE CHO 13140 P 100 ¢ central nervous system, liver, kidney/dizziness, degreaser of metal parts, extraction solvent (fats, oils,
(Trichloroethylene) ey ' m headaches, weakness, confusion, vertigo greases), refrigerant, painter femovers
DMS central nervous systeny unconsciousness, headache,
i
(Dimethy! sulfice) GHS 62.10 37 0.6 100 p vomiting, na
I
na, not available
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1. Humidification 2. Peristaltic Pump 3. Gas Stream Out

4, Sieve Plate 5. Water Drain 6. Air Flow Meter
7. Air Pump 8. VOC Mixing Tank 9. VOC Reservoir
10. MFC SP. Sampling Ports

Figure 1. Schematic diagram of the biofilter system (not to scale).
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Figure 2. Moisture content and pH in biofilter media 40 days after
system start up.
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Figure 3. Profiles of isoprene concentration along the cofumn.
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Figure 4. Effect of packing material and temperature on the number of
bacteria in the biofilter.
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Figure 5. Performance of peat and compost columns for the removal of
individual VOC.
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