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ABSTRACT

Geochemical and ecological properties of remediated soil and gas exhausted from a low-temperature thermal desorption
(LTTD) process were analyzed to assess the environmental impact of LTTD treatment. Soil characteristics were examined
with regard to the chemical (EC, CEC, and organic matter) and the ecological (dehydrogenase activity, germination rate of
Brassica juncea, and growth of Eisenia andrei) properties. The exhaust gases were analyzed based on the Air Quality Act
in Korea as well as volatile organic compounds (VOCs) and mixed odor. Level of organic Organic matter of the soil
treated by LTTD process was slightly decreased compared to that of the original soil because the heating temperature
(200°C) and retention time (less than 15 minutes) were neither high nor long enough for the oxidation of organic matter.
The LTTD process results in reducing TPH of the contaminated soil from 5,133 £ 508 mg/kg to 272 + 107 mg/kg while
preserving soil properties. Analysis results of the exhaust gases from the LTTD process satisfied discharge standard of Air
Quality Law in Korea. Concentration of VOCs including acetaldehyde, propionaldehyde, butyraldehyde and
valeraldehyde in circulation gas volatilized from contaminated soil were effectively reduced in the regenerative thermal
oxidizer and all satisfied the legal standards. Showing ecologically improved properties of contaminated soil after LTTD
process and environmentally tolerable impact of the exhaust gas, LTTD treatment of TPH-contaminated soil is an
environmentally acceptable technology.

Key words : Environmental impact assessment, Low Temperature Thermal Desorption (LTTD), Soil remediation,
Exhaust gas, VOCs
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Fig. 1. Conceptual diagram of the Low Temperature Thermal Desorption (LTTD) equipment.

Table 1. Statistical analysis of TPH concentrations of contaminated
and treated soils

Contaminated  Treated
soil soil
Mean concentration (mg/kg-TPH) 8,114 164
Standard deviation 3,573 99
Maximum concentration 22,283 449
Number of samples 91 60
Remediation period 10 months
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Table 2. Chemical properties of the test soils before (before TD) and after (after TD) thermal desorption treatment

Content Unit Before TD After TD Non-contaminated soil (NCS)
TPH mg/kg 5,133 + 508 272+107 N.DY
pH 6.5+0.1 6.8+£0.0 7.110.0
EC dS/m 1.550 £0.115 0.871 £0.007 0.653£0.016
CEC cmol/kg 5.353+0.707 3.960 £ 0.660 5.133 £0.207
Organic matter % 526+0.34 4.67£0.11 -
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Fig. 2. Change of dehydrogenase activity of soil before and after
treatment.
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Table 3. Analysis of exhaust gases sampled at stack and boundary (15m distance from the stack)
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Content Unit Stack Site boundary Regulation level
Dust mg/Sm’ 8.7 - 20
Dispersion particles mg/Sm’ - 0.0357 0.5
NOy ppm 31.0 0.011 70
SO, ppm 1.0 0.036 30
(6[0) ppm 36.8 1.4 50
Table 4. Chemical analysis of circulation gas (Unit: ppb)
VOC group VOCs Before RTO After RTO Regulation level in
Korea
Benzene 431.0 48.8
Toluene 58.4 21.0 10,000
Ethylbenzene 25 2.5
Aromatic. serics Xylene" 10.5 6.7 1,000
Styrene N.D? 11.7 400
1,3,5-trimethylbenzene 0.6 N.D
1,2,4-trimethylbenzene 1.2 N.D
m/p-ethyltoluene 0.2 0.3
N-dodecane 0.9 N.D
N-tridecane 4.9 2.6
. N-tetradecane 4.9 2.2
Alkane series N-hexadecane 3.6 2.1
N-undecane N.D N.D
N-nonane 5.1 N.D
. 2-propanol 8.2 N.D
Aleohol series N-butanol N.D 215
Ester series N-butyl acetate 1.3 N.D 1,000
Acetone 1,464.5 202.6
Ketone series 2-butanone 164.2 14.3 13,000
4-methyl-2-pentanone 4.8 2.9 1,000
Formaldehyde 1,090.1 85.7
Acetaldehyde 8,052.5 34.4 50
Propionaldehyde 1,437.7 433 50
Crotonaldehyde 43.0 N.D
. Methacrolein 152.0 29
Aldehyde series Butyraldehyde 246.6 7.7 9
Benzaldehyde N.D 42
Valeraldehyde 60.2 2.4 129
p-Tolualdehyde 41.6 6.2
Hexaldehyde 82.4 5.5
Hexane 11.1 109.2
n-Aliphatic alkane N-heptane 219 ND
SEHes N-octane N.D N.D

" Xylene is sum of o-xylene and m,p-xylene

2 N.D: not detected

9 p-valeraldehyde=9, i-valeraldehyde=3
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Table 5. Analysis of complex odor sampled at the stack and
boundary (15 m distance from the stack)
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