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Extraction of Total Petroleum Hydracabons from Petroleum
Oil-Contaminated Sandy Soil by Soil Washing
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ABSTRACT

The influences of various operating parameters on physico-chemical techniques were evaluated to remediate petroleum-
contaminated sandy soil including S/L ratio, kinetic, and effect of soil particle size. The simple extraction using tap water
removed only 20.6% of total petroleum hydrocarbon (TPH), and addition of NaOH enhanced the removal of TPH to
approximately 30%. To meet the regulation levels, a surfactant, sodium dodecyl sulfate, was added, and the removal of
TPH increased to 4 times. Probably, the carbonate minerals affected chemical aging and soprtion of petroleum, which
inhibited the extraction of TPH. The soil with smaller particle size contained more TPH, and the removal of TPH was
obstructed with smaller particle size. However, NaOH addition increased the removal of TPH in the smaller particles. The
physico-chemical properties of soil influenced greatly the removal of petroleum even in sandy soil.
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Fig. 1. GC chromatogram of TPH (a) soil sample; (b) General diesel-contaminated soil.
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Table 1. Size distribution and initial TPH concentration of soil
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Distribution (%) 9.9 10.6 54.0 18.5 7.1 100
TPH conc. (mg/kg) 7432.1 6090.1 6200.1 4832.9 1377.5 6618.7
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Fig. 2. TPH concentration in residual soils after soil washing
experiments; effect of Sodium hydroxide concentration.
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Fig. 3. TPH concentration in residual soils after soil washing
experiments; effect of Solid/Liquid ratio.
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Fig. 5. Effect of soil particle size on soil washing.
Table 2. Mass percent of initial soil sample
(¢ Si K Ca Ti Fe Total
Mass percent (%) 46.68 40.97 2.98 5.20 0.74 3.19 99.75
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