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Fig. 4 Appearance properties of treated soil at different heating temperatures
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Abstract The mechanism of petroleum hydrocarbon removal in petroleum-contaminated soils is unclear. The
self-dependent small-scale experimental device of pyrolysis furnace was used to investigate the petroleum
hydrocarbon treatment effects in petroleum-contaminated soils under different conditions. Through adjusting the
heating temperature, heating time, initial petroleum content and moisture content, the process of in-situ thermal
remediation was simulated. The results showed that the optimum conditions for petroleum hydrocarbon remove
were heating temperature of 300 °C and heating time of 4 h for petroleum-contaminated soils with initial
petroleum content of 11.3% and initial water content of 20%. The petroleum content of treated soil decreased to
0.7%, which was far below the remediation standard value of 2% in the pollution control requirements for
comprehensive utilization of oil and gas field oily sludge (DB 65/T 3998-2017). The removal rate of petroleum
hydrocarbon in soils reached 93.8%. At the water content of 20% in petroleum-contaminated soils and optimum
treatment conditions, with the increase of initial oil content, the oil content of solid phase after thermal
desorption increases gradually, while the petroleum hydrocarbon removal rate almost unchanged. Moderate
water content was benefit to the remediation, and the optimum initial moisture content was 10%~20%.

Keywords petroleum-contaminated soil; thermal remediation; heating temperature; heating time; water

content; petroleum content
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