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The Study of Crude Oil Contaminated Soil Remediation
by Indirect Thermal Desorption
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ABSTRACT

Remediation of crude oil contaminated soil is complicate and hard to apply traditional methods because of its persistency,
durability, and high viscosity. Therefore, in this study, the efficiency of crude oil contaminated soil remediation was tested
by developing a pilot-scale thermal desorption system using the indirect heating method with an exhaust gas treatment.
Under optimal condition drawed by temperature and retention time, the remedial efficiency of crude oil contaminated soil
and treatability of exhaust gas were analyzed. Total Petroleum Hydrocarbon (TPH) concentration of crude oil
contaminated soil was decreased to 69.7 mg/kg on average and the remedial efficiency was measured at 99.60%. Through
the exhaust gas, 86.0% of Volatile Organic Compounds (VOC) was degraded and 97.16% of complex malodor was
reduced under the suggested optimum operation condition. This study provides important basic data to be useful in scaling
up of the indirect thermal desorption system for the remediation of crude oil contaminated soil.
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Fig. 1. P&ID of Indirect thermal desorption pilot system with exhaust gas treatment.
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Fig. 3. Exhaust gas treatment system.
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Table 1. Results of TPH remedial efficiency by temperature and retention time

TPH concentration (mg/kg)

Kiln temperature Retention time

Initial concentration

Remedial concentration Remedial efficiency

10 min 17,782 -
15 min 17,665 -
250°C ,
20 min 9,899 43.46%
30 min 9,603 45.16%
10 min 14,498 17.20%
15 min 10,451 40.31%
300°C )
20 min 9,603 45.16%
30 min 5,974 65.88%
17,510
10 min 8711 50.25%
15 min 5,226 70.15%
350°C .
20 min 3,278 81.28%
30 min 2,777 84.14%
10 min 8,657 50.56%
15 min 5,429 68.99%
400°C ,
20 min 1,918 89.05%
30 min N.D. 100.00%
20,000 = 100%
ataack. A= A 250°CE HARAE A8l 0%
16,000 80%
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Fig. 4. Results of optimal condition drawing experiments.
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Table 2. Results of TPH remedial efficiency under optimal condition
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TPH concentration (mg/kg)

Kiln temperature Retention time

Initial concentration

Remedial concentration Remedial efficiency

59 99.66%
74 99.58%
64 99.63%
56 99.68%
78 99.55%
400°C 30 min 17,510
51 99.71%
76 99.57%
96 99.45%
75 99.57%
68 99.61%
ZE 255 250°CE A3t A5 AFAIKIO] 2085 TH(Table 2).
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Table 3. Results of T-VOC treatment efficiency by kiln temperature, RTO temperature and retention time

Total VOC (ug/Sm?)

. RTO RTO
Kiln temperature . .
temperature retention time Initial concentration Final concentration Treatment efficiency
5,434.96 83.68%
400°C 800°C 3 sec 33,307.42
3,880.70 88.35%

Table 4. Results of complex malodor treatment efficiency

] RTO RTO Complex malodor (Olfactometer)
Kiln temperature ion Ti - - - - -
temperature retention Time  Tpjtjal concentration Final concentration Treatment efficiency
30 97.89%
67 95.29%
400°C 800°C 3 sec 1,422 45 96.84%
30 97.89%
30 97.89%
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Fig. 5. Results of VOC treatment efficiency examinging experi-
ment.
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Fig. 6. Results of complex malodor treatment efficiency
examinging experiment.
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