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Abstract

Recently, enhanced in situ bioremediation using slow substrate release techniques has been actively
researched for managing TCE-contaminated groundwater. This study conducted a lab-scale batch reactor
experiment to evaluate the feasibility of natural attenuation for TCE dechlorination using microsized corn-oil
droplet (MOD) as an activator considering the following three factors: 1) TCE dechlorination in the presence
or absence of MOD; 2) TCE dechlorination in the presence or absence of inactivator of native microbial
activity; and 3) MOD concentration effects on TCE dechlorination. Batch reactors were constructed using site
groundwater and soil in which Dehalococcoides bacteria were present. Without MOD, TCE was decomposed
into dichloroethylene (DCE). However, other by-products of TCE dechlorination were not detected. With
MOD, DCE, vinyl chloride (VC), and ethylene (ETH) were sequentially observed. This result confirmed that
MOD effectively supplied electrons to complete dechlorination of TCE to ETH. However, when an excess of
MOD was provided, it formed unfavorable conditions for anaerobic digestion because dechlorination reaction
did not proceed while propionic acid was accumulated after DCE was generated. Therefore, if an appropriate
amount of MOD is supplied, MOD can be effectively used as a natural reduction activator to promote

biodegradation in an aquifer contaminated by TCE.

Key words : Microsized Corn-Oil Droplet (MOD), Natural attenuation, Reductive dechlorination, Trichloroethylene
(TCE)
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1. Introduction
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2. Materials and Methods
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Table 1. Method of emulsifying vegetable oil

No. Mixer Mixing time
1 Kitchen blender 10 min

2 Kitchen blender 20 min

3 Kitchen blender 40 min

4 | Kitchen blender + Lab. sonicator 10 + 10 min
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Table 2. Operating conditions in batch reactors

Reactor Mass of TCE in reactor | HgCl, MOD
(umol) (%) (mg OyL)
A 425 NI NI
B 425 0.04 40,400
C 42.5 NI 11,500
D 425 NI 40,400
E 425 NI 80,800

*NI: Not injected
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3. Results and Discussion
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Fig. 1. Photomicrographs of MOD.
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Fig. 2. Cumulative droplet volume distributions for different
emulsion preparation methods.
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Fig. 3. Chlorinated aliphatic hydrocarbons (Reactor A ~E).
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Fig. 5. Products of dechlorination reaction (Reactor C, D, E).

4. Conclusion
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