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Abstract: This study evaluated the applicability of the convergence technology by deriving the
optimum conditions about operating factors of electrical resistance heating to enhance the soil
flushing effect on soil contaminated with bunker C oil in the coastal landfill area. As a result of the
batch scale experiment, the flushing efficiency of the VG-2020 was higher than that of the Tween-80,
and the flushing efficiency increased by about 1.4 times at 60°C compared to room temperature. As
a result of the electrical resistance heating box experiment, soil temperature rose to 100°C in about
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40~80 minutes in soil with water content of 20~40%, and it was found that the heat transfer efficiency

is excellent when the pipe-shaped electrode rod with STS 316 material is located in a triangular

arrangement in saturated soil. In addition, it was confirmed that the interval between the electrode

rods to maintain the soil temperature above 60°C under the optimum conditions was 1.5 m, and the

soil flushing box experiment accompanying electrical resistance heating showed TPH reduction

efficiency of about 55% at 5 Pore Volume, and satisfied the Korean standard for the conservation of

soil (less than TPH 2,000 mg/kg) at 10 Pore Volume.

Keywords: electrical resistance heating, soil flushing, bunker-C oil, coastal landfill area
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Figure 5. Change curve of TPH reduction efficiency by
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Figure 8. Change of soil temperature according to reaction
time of electrical resistance heating by soil water
contents.
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soil conditions (Type: Pipe, Material: STS 316, Array: a triangular arrangement).
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Figure 10. Changes of the soil temperature and electrical power according to reaction time in unsaturated (left) /
saturated (right) soil conditions (Type: Pipe, Material: STS 316, Array: a triangular arrangement).
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Figure 11. Pilot box experiment for evaluating heat transfer efficiency by hexagonal (left) and triangular (right)
arrangement (Type: Pipe, Material: STS 316, Water content: 35%).
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Figure 12. Changes of the soil temperature and electrical power according to reaction time by hexagonal (left) and
triangular (right) arrangement (Type: Pipe, Material: STS 316, Water content: 35%).
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Figure 13. Changes of soil temperature according to
reaction time with each electrode type (Material:
STS 316, Array: a triangular arrangement, Water
content: 35%).
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Table 1. Temperature results of monitoring points according to the interval of electrode (°C)

Interval of electrode T1 T2 T3 T4 T5 T6 T7
1.0m 70 75 73 71 89 69 69
1.5m 65 63 67 73 77 69 66
2.0m 47 48 51 47

Table 2. Detailed conditions of complex box experiment

Operation condition

Indoor/Pilot test results; application of optimal operation factors

Average Con. of contaminated soil TPH 7,500 mg/kg

Condition of soil flushing 2.0%, VG-2020

Condition of electrical resistance heating

Saturated soil, Triangular arrangement, Pipe type, STS 316, Electrode interval of 1.5 m

e

Figure 16. Visualization of soil temperature at
an electrode interval of 1.5 m.
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