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Abstract; Single and mixed surfactants were used in this study as solubilization agents for remediation of soils contaminated with high con—
centrations of polycyclic aromatic hydrocarbons(PAHs ), and the effect of biodiesel on PAH removal by using single and mixed surfactants
was also evaluated. A coking plant soil from Beijing with total PAH concentration of 190.6 mg-kg™ was washed using alkylpolyglucosides
(APG), sodium dodecylbenzene sulfonate(SDBS ), Triton X—100(TX100), and their binary mixtures at different ratios as representative sur—
factants. Soil washing experiments were conducted in glass bottles with the soil and solubilization agents(1% surfactant, with or without 2%
biodiesel ) at ratio of 1:5 (W/V), and individual and total PAHs in the solubilization agents were analyzed by high performance liquid
chromatography. The order of total PAH removals from the coking plant soil using single surfactant was SDBS>APG>TX100, and the re—
movals were (62.4+9.0)%, (55.4+1.5)% and (34.5+3.6)% respectively. A synergistic effect for PAH removal from the contaminated soil
was observed for APG/SDBS and TX100/SDBS mixtures, as the PAH removals by these mixtures were higher than those calculated by using
same amount of single corresponding solubilization agent, whereas APG/TX100 mixture did not show this synergistic effect. Among these sol—
ubilization systems, APG/SDBS mixture at ratio of 9:1 showed the highest total PAH removal of (63.3+2.0)%. Phenanthrene and indenopyrene
showed the first two highest removals among individual PAH removals by the single surfactant systems. Total PAH removal from the contami—
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nated soil was increased from (63.3£2.0)% to (75.6+2.0)% when 2% biodiesel was added to the APG/SDBS mixture at ratio of 9:1, showing
that biodiesel had a good potential to improve PAH removal efficiency while using surfactant mixture. Similar to the APG/SDBS mixture, this

solubilization system also demonstrated highest removals of phenanthrene and indenopyrene, (86.9+1.6)% and (67.5+17.0)% respectively.

Thus the solubilization system containing APG/SDBS mixture and biodiesel was suggested in this study for remediation of industrial soils with

high concentrations of PAHs.
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Table 1 PAH concentrations in the coking plant soil
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Table 2 Properties of the surfactants
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Figure 1 Total PAH removals from contaminated soil by single and binary surfactant systems
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Figure 2 Individual PAH removals from the contaminated soil by single surfactant systems
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Figure 3 Effect of biodiesel addition on total PAH removals from the contaminated soil by surfactant systems
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Figure 4 Effect of biodiesel addition on individual PAH removals from the contaminated soil by surfactant systems
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