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Abstract

The objective of this study was to develop a mechanistically based mathematical model that
would consider the interdependence of VOCs transport, microbial activity, and sorptive inter-
actions in a moist, unsaturated soil. Because the focus of the model was on description of
natural attenuation, the advective VOCs transport that is induced in engineered remediation
processes such as vapor extraction was not considered. The utility of the model was assessed
through its ability to describe experimental observations from diffusion experiments using tol-
uene as a representative VOCs in well-defined soil columns that contained a toluene degrad-
ing bacterium, Pseudomonas putida G7 and FI, as the sole active microbial species. The
gas-liquid mass-transfer was found to be a key parameter controlling the ability of bacteria
to degrade VOCs. This finding indicates that soil size and geometry are likely to be important
parameters in assessing the possible success of natural attenuation of VOCs in contaminated
unsaturated soils.

Therefore we found that Pseudomonas putida G7 and F1 were very effective to remove of
refractory pollutants such as toluene in soil by Bio-filter
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1. Mechanism

1-1. Volatilization
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1-4. Biodegradation
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pmax : the maximum specific utilization rate
[M(substrate)/M(cells)*T],
X : the biomass concentration

[M(cells)/L?]

Ks : he half-velocity coefficient
[M(substrate)/L?]

KI : the substrate inhibition coefficient
[M(substrate)/L*].
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Y : the yield coefficient
[M(cells)/M(substrate)]
b : the death rate [T ']
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Table 1. Composition of MMS liquid medium for

cell growth
Component Concentration(mg/L)
Sodium Pyruvate 2000
C.ClZH0 30
MgS047H:0 3
(NH4)2SOs 120
KNGs 15
NaHCOs 0.84
KHzPO4 0.70
FeSOq4 - THO 0.015
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Fig. 1 Experimental Apparatus
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. 2. The Experimental Results of OD 600
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Fig. 3. Experimentally measured concentration of

toluene in effluent from bio-filter without
bacteria
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Fig. 4. Experimentally measured concentration of

toluene in effluent from bio-filter with

p.putida Fl
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Fig. 5. Experimentally measured concentration of
toluene in effluent from bio-filter with p
putida G7
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