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Fundamental Study on Pre-culture Effect for Bioremediation of Benzene-contaminated Soil
— Laboratory Experiments and Numerical Modeling —
Satoru Miyoshi Yoshinori Oshima
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Abstract

Pre-culture technology for bioremediation of benzene-contaminated soil was introduced and its effect was
studied. In pre-culture technology, pumped-up water is cultured only with benzene as a carbon source and is
injected in order to promote decontamination. The results of experimental studies show that this pre-culture
technology is effective for degradation of benzene in the liquid phase but is not for benzene in the solid phase.
In addition, the phenomena were successfully modeled in batch experiments.
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Outline of Bio-treatability Experiment
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Results of Bio-treatability Experiments



3.
3.1
3.2
Fig.1
2mL
1
Fig.1
1g
g/L
Table3
1
5
2 4
11 0.71
7
160mL
2mL
50mg/L
25
3.3
Fig.4
Table3

No.69

Fig.3

5-7

0.25mg/L

0.25m

90mL

Fig. 3
Outline of Bioremediation with Pre-culture
Table 3
Change of Benzene Mass in the Experiment System
P / (mg)
(mg)
| 6 | 13
1 _ _ 4.8 | 4.0 | 3.0
¢ ) - 1 - -
2 011 | 5.0 | 4.8 | 3.0
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0.86 1.4 1.6
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Results of Batch Culture Experiments
with Pre-cultured Liquid
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Water/soil Ratio in the Experiment System vs.
Degraded Benzene Ratio after 13 Days
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Nature of the Tested Soil
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Fig.7 A B Ratio of the Average Conc. for Both Cases
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c D Table 6
Sample Soil Nature after the Column Experiments
C D A B .
ooy | oongy | P
_______ A 0.044 0.33 30.2
Fig.7 B 0.035 0.46 34.4
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D 0.015 0.50 38.2
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Table 7
Conditions of Experiment Cases to Be Simulated
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Time Change of Concentration of Benzene and
Dissolved Oxygen for Case 1
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Results of Experiment and Simulation of Case 5
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Fig. 12 6
Results of Experiment and Simulation of Case 6
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