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Effect of Residence time on Mixed Benzene and
Ethylene Degradation in Biofilters
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ABSTRACT

A biofilter study was performed in order to remove mixed benzene and ethylene emitted from soil and groundwater
remediation. In particular, more than 96% of ethylene was removed at residence times of 10~15 min, and the possibility of
use of the biofilter was obtained. The benzene removal efficiency was achieved as much as 100% at residence times of
2~15 min. With a residence time of 15 min, the maximum elimination capacity of benzene and ethylene was 4.3 g/m’hr
and 1.4 g/m*hr, respectively. The maximum elimination capacity of benzene was 3 times higher than that of ethylene.
Carbon dioxide concentration decreased as residence times were lowered due to low ethylene degradation rate. The
maximum carbon dioxide production rate of 3,169 [mg-CO,/(g-C,Hs+C¢He)] was investigated when benzene and ethylene
were completely removed. It was found that dominant bacteria in the benzene-degrading microorganisms were identified
as Bacillus mycoides and Pseudomonas fluorescens. Dominant bacteria in the ethylene-degrading microorganisms were
identified as Pseudomonas putida and Pseudomonas fluorescens.
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0.12 mg FeSO,7H,O, 0.036 mg MnSO4-H,O, 0.03 mg
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(0.5 mmple] 279 A 223 & B2 Ao A2/ FH.
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Fig. 1. Benzene and ethylene concentrations of inlet and outlet
gas treated at a residence time of 15 min: inlet benzene (A ),
outlet benzene (£A), inlet ethylene (@), outlet ethylene (O).
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Fig. 2. Benzene and ethylene concentrations of inlet and outlet
gas treated at a residence time of 10 min: inlet benzene (A ),
outlet benzene (A), inlet ethylene (@), outlet ethylene (O).
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Fig. 3. Benzene and ethylene concentrations of inlet and outlet
gas treated at a residence time of 5 min: inlet benzene (A ), outlet
benzene (A), inlet ethylene (@), outlet ethylene (O).
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Fig. 4. Benzene and ethylene concentrations of inlet and outlet
gas treated at a residence time of 2 min: inlet benzene (A ), outlet
benzene (A), inlet ethylene (@), outlet ethylene (O).
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Fig. 5. Ethylene removal efficiency for different residence times.
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Table 1. Maximum elimination capacity for benzene and ethylene

Residence Inlet Maximum
Compound Time conc. elimination capacity
(min) (ppm) (g/m’hr)

2 160 15.3
Benzene 5 160 6.1

10 160 31

15 340 4.3

2 310 55

5 310 2.8
Ethylene 10 310 2.0

15 310 14
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Fig. 6. Carbon dioxide prodliction rate for different residence
times.
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