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ABSTRACT

Cometabolic air sparging (CAS) is a new and innovative technology that uses air sparging principles but attempts to
optimize in situ contaminant degradation by adding a growth substrate to saturated zone. CAS relies on the degradation of
the primary growth substrate and cometabolic substrate transformation in the saturated zone and in the vadose zone for
volatilized contaminants. In this study, we have investigated to determine MTBE degradation pattern and microbial
activity variation if using propane as a primary substrate at the condition of considering air injection rate and air injection
pattern. Laboratory-scale two-dimentional aquifer physical model studies were used and the experimental results were
represented that the optimal conditions were as air injection rate of 1,000 mL/min and pulsed air injection pattern (15 min
on/off). Over 1,000 mL/min air injection rate and continuous air injection pattern was no affected to increase DO
concentration. On the other hand, Injection of propane and propane-utilizing bacteria degraded MTBE partially. And also,
injection of propane- and MTBE-utilizing bacteria effectively degraded MTBE and TBA production was observed.
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Fig. 1. Schematics of 2D air sparging experiment setup.
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Stock A (D.W: 1 L)

Stock B (D.W: 1L)

Nitrillotriacetic acid:2.46 g
Magnesium sulphate: 04 g

Potassium phosphate : 85 g
Sodium phosphate : 20 g
Amomonium chloride : 40 g Ferrous sulphate : 0.2 4g
Manganese sulphate : 0.06 g
Zinc sulphate : 0.0 6g

Cobalt chloride : 0.02 g

cf.) Adjust pH 6.8~7.1

Table 2. Degradation rate of MTBE and BTEX for PUB and MUB
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Table 291 X¢} 7+0] propancs ARZ71A= o] &3
PUBS] 7% benzene} toluene®] E3l&T7} 0.25 mgy/
hr/cell mg®t 0.27 mg/hr/cell mgS =2 ethylbenzened}
xylene2] #3120 0.01 mg/hr/cell mg2t 0.03 mg/hr/
cell mg BT} -2 AL ERIG 4= A3t} &3+ MTBE
2 AA71dg o183 MUBSY 79 BTEXS] ¥3ll&5r}

Microcosm Mixed substrate First order coefficient k (hr') Degradation rate (mg/hr/cell mg)
MTBE 0.0104 0.23
Benzene 0.0155 0.25
PUB Toluene 0.0164 0.27
Ethylbenzene 0.0002 0.01
Xylene 0.0004 0.03
MTBE 0.0660 0.26
Benzene 0.0209 0.25
MUB Toluene 0.0177 0.26
Ethylbenzene 0.0152 0.24
Xylene 0.0132 0.23
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Fig. 2. DO concentration profile on the continuous air injection mode.
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Fig. 3. DO concentration profile on the 1000mL/min pulsed air injection mode.
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