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Fig. 2  Effect of thermal desorption temperature and residence time on TPH removal efficiencies
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Fig. 5 SEM images of soils before and after thermal desorption (x100)
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Abstract  Aiming at the disadvantage of high energy consumption of thermal desorption techniques in
remediating heavy petroleum-contaminated soil, Ca(OH), was used in this study to strengthen the remediation of
heavy petroleum-contaminated soil at comparatively low thermal desorption temperature and decrease the
energy consumption. The effects of thermal desorption temperature, retention time, and the addition amount of
Ca(OH), on the removal efficiency of total petroleum hydrocarbon (TPH) in heavy petroleum-contaminated soil
were investigated through laboratory simulation experiments, and the variances of soil physicochemical
properties caused by thermal desorption treatment was also studied. Results showed that, comparing with the
soil treated without Ca(OH),, the removal efficiency of TPH in the soil treated with 1% Ca(OH), increased by
23.6% at 400 °C for 30 min. Meanwhile, the removal efficiencies of saturates, aromatics, resins, and asphaltenes
increased by 17.3%, 29.3%, 18.1% and 46.7%, respectively. And the removal efficiency of asphaltenes was the
highest. Ca(OH), could decrease the thermal activation energy and increase active sites, which significantly
promoted the removal of heavy hydrocarbons in heavy petroleum-contaminated soil by thermal desorption. After
thermal treated with 1% Ca(OH),, soil viscosity decreased, then the dispersion of soil particles increased and the
particle size decreased. Additionally, a thin film of char-like material coated on the surface particles. This study
could provide theoretical reference for the application of thermal desorption technology to remediate the
petroleum contaminated soil in China.
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