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Effects of Carrier Gas on Diesel-contaminated Soil Under Low Temperature Thermal

Treatment

LI Kang', SONG Xin'", DING Da'?, REN Jiaqiang'*, WEI Changlong', TANG Zhiwen'?, WANG Qing'

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The effects of carrier gases, including nitrogen, air, and carbon dioxide, on diesel-contaminated soil were studied
under the low temperature thermal treatment (LTTT). The removal rate of total petroleum hydrocarbons (TPHs), the contents of
soil carbon, nitrogen, volatile organic contaminants (VOCs) and semi-volatile organic contaminants (SVOCs) were quantitatively
investigated after LTTT at 250 °C. The results showed that the removal rates of TPHs exceeded 98% under all three carrier gases,
meeting the relevant national standards of soil quality. Carbon content remained relatively stable, primarily due to the impact of a
coke film formed on soil surface during LTTT. The contents of ammonium nitrogen and nitrate nitrogen in the soil increased
significantly after LTTT under nitrogen gas flow, but decreased under the gas flow of air and carbon dioxide. VOCs in
diesel-contaminated soil were mostly removed under all three carrier gas conditions after LTTT, except that a small amount of
benzene left under the carbon dioxide gas flow condition. However, small amounts of low-molecular weight PAHs, such as
naphthalene and phenanthrene, were generated. In summary, LTTT is an efficient and feasible method to remediate
diesel-contaminated soil.

Key words: Diesel-contaminated soil; Low temperature thermal treatment; Heating carrier gas
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Fig.1 Experimental apparatus of thermal treatment
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Fig.2 Removals of petroleum hydrocarbons in contaminated soils
under the low temperature thermal treatment with different
atmospheres
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Fig. 3 Carbon contents in contaminated soils under the low
temperature thermal treatment with different atmospheres
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x2 ARSFANEBRLIRPELEENSEYISE
(mg/kg)

Table 2 Contents of volatile organic compounds in contaminated
soils atter the low temperature thermal treatment with different

atmospheres
5L CK N, R CO,
R BD BD BD 0.13
L BD BD BD 0.06
KN BD BD BD BD
[a- R 023 BD BD 0.22
4B-—H% 0.23 BD BD 0.17
NSRS 0.34 BD BD 0.06
S HR 0.08 BD BD BD
IE TR 0.49 BD BD 0.11
2-CL 0.2 BD BD BD
BT AR BD BD BD BD
[ S 0.49 BD BD BD
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1,3,5-= 2 0.39 BD BD 0.11
1,2,4-=H% 2.24 0.17 0.06 0.73

TE: & BD fUFAKM

x3 TRSFAPNEBRELEDFELMBINSEYIE
(mg/kg)
Table 3 Contents of semi-volatile organic compounds in
contaminated soils atter the low temperature thermal treatment with
different atmospheres
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