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Kinetics of the Biofilter Treating Gasoline Vapor
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Department of Environmental Engineering, College of Engineering, Konkuk University

ABSTRACT

Proper design and improvement of the biofiltration process depend upon quantitative understanding of the kinetic
behavior in the biofilter. This study was conducted to evaluate kinetics of biofiltration of gasoline vapor. Filling material of
the biofilter was compost. Gas inlet concentration ranged from about 300mg/m’ to 7,000mg/m’. Gas velocities were 6m/hr
and 15m/hr, respectively. At 6m/hr gas velocity, about 60% of gasoline TPH below 3,000mg/m? was removed in the lower
quarter part of the biofilter. First order kinetics described well the degradation rate of gasoline TPH with high correlation.
First order kinetic removal constant at the gas velocity of 6m/hr was higher than that of 15m/hr from about 300mg/m? to
7,000mg/m’. When the inlet concentration was over 3,000mg/m? first order kinetic removal constant at the gas velocity of
6m/hr was over twice that at 15m/hr. In order to obtain over 80% of removal efficiency, gasoline vapor should be injected
into the biofilter at concentration below about 2,000mg/m’, 100cm filling height and the gas velocity of 6m/hr.
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(Fig. 1) Experimental schematic used in this study.
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(Fig. 2] Influent concentration of gasoline TPH and removal

efficiency during compost biofilter operation at the
gas velocity of 6m/hr (EBRT=10min).
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(Fig. 3) Influent concentration of gasoline TPH and removal
efficiency during compost biofilter operation at the
gas velocity of 16m/hr (EBRT=4min).
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(Fig. 4) Concentration profiles for gasoline TPH at the gas
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(Fig. 5) TPH concentration in biofilter plotted in accordance with the first-order model as a function of in let concentration.
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{Table 1) Estimation of Kinetic Parameters based on the First-order Model
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