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Abstract

This study investigated removal efficiency of diesel, bunker-A oil and crude oil in a low
temperature thermal desorption(LTTD). In addition, economic analysis was conducted to estimate the
treatment cost of LTTD facility. In diesel, bunker-A and crude oil, about 81%, 79% and 75% removal
of total petroleum hydrocarbons (TPHs) was found in low temperature, 200 <C, 300 C and 400 C. In
diesel, bunker-A and crude oil, about 98%, 98% and 94% removal of total petroleum hydrocarbons
(TPHs) was found in high temperature, 400 C, 500 € and 600 C. The cost of oil contaminated soil
treatment in LTTD was estimated 16,648 won.
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gg Fig. 1. Direct and In-direct thermal desorp
. tion facility.
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Fig. 2. Relation of rotation speed with retention
time.
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Fig. 3. Relation of kiln gradient with retention
time.
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Table 1. Experimental condition of oil contaminated soil

Item

Specification

Applied soil diameter

less then 1 cm

Moisture contents

about 15%

Composition

less then 5% Silt

Heating temperature

200~600 C

Retention time

15 min
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Table 2. Operation conditions of GC-FID(Agilent 6890) analysis

Item Conditions
Column HP-5MS(30 m Length x0.2 mm IDX0.33 xm thickness)
Carrier gas Helium(1.0 mL/min)
Split ratio 1:10
Inlet temperature 300
Transfer line 300

Oven temperature

50 €@ min) — 8 C/min — 320 (10 min)

Detector temperature 300 C
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Fig. 4. The TPHs removal according to
operation temperature in diesel oil contaminated
sails.
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Fig. 5. The TPHs removal according to operation
temperature in bunker-A oil contaminated soils.
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Fig. 6. The TPHs removal according to operation
temperature in crude oil contaminated soils.
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Table 3. Operation costs for LPG and electric power per day

Item Cost per hour  Operation time Total cost Cost per weigh
LPG 4.16 kg/hr 8 hr/day 38,328 won 15,970 won
Electric power 3.75 kwh 8 hr/day 1,628 won 678 won
Table 4. Amount used and a unit cost for LPG and electric power
Item Amount used Unit cost
LPG 4.16 kg/hr 1,151 won/kg
Electric power 3.75 kwh 55.1 won/kwh
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