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Table 1 PAH concentrations in the steelworks soil

AR WIE/(mgkg™) brifEzE EZ275 7 W /(mg-kg ™) brifEz:
e 0.043 36 0.003 66 ESEET:S 4245 87 0.351 26

& 0.365 28 0.075 89 i 9.276 58 0.763 30

% 3.4819 0.387 97 ESIID 6.450 66 0.647 64

TE M 3.060 1 0.200 18 HIF[K]DEE 1.984 52 0.336 15
3 8.187 43 0.341 04 #If[a]k 3.673 85 0.45291

py 1.948 68 0.361 64 TR F[ah]E 1.17091 0.175 42
P 9.539 02 1.458 19 # I [g,h,iHE 4.564 38 0.534 88
B 1.773 57 0.228 66 BfiIf(1, 2, 3-cd]iE 10301 81 1319 67
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Fig. 2 Influence of surfactant complex system on the microemulsion property
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Fig.3 Influence of surfactant compound ratios on the

microemulsion property
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Fig. 4 Influence of cosurfactants on
the microemulsion property
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Fig. 5 Influence of ratio of surfactants and cosurfactants on the
microemulsion property
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Fig. 6 Influence of temperatures on
the microemulsion property
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Fig. 7 Influence of the pH on water percentages of
microemulsions
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Fig. 8 Effects of different washing agents on PAH removals
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Preparation of biodiesel-based microemulsion and its performance on the
remediation of a steelworks soil contaminated with polycyclic aromatic
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Abstract  Aiming at the difficulties in the removal of polycyclic aromatic hydrocarbons (PAHs) with high
concentrations from contaminated soil, the washing agent for remediation of contaminated soil was prepared
based on the characteristics of low interfacial tension, high solubility ability and stable system for
microemulsion. Surfactants Tween-80 and TX-100, cosurfactant n-butanol, and biodiesel were taken as main
components to prepare microemulsions. Component ratios and preparation conditions of the microemulsions
were optimized, and the removal efficiencies of PAHs from a contaminated steelworks soil were compared
among different kinds of washing agents: surfactants and their mixtures, biodiesel and the microemulsion. The
results showed that the optimum microemulsion components were 7.7% Tween-80, 7.7% TX-100, 15.4% n-
butanol and 20.5% biodiesel, and the optimum microemulsion preparation pH was7. Among different types of
washing agents, the removal rate of PAHs by the microemulsion washing agent was the highest (89.7%), which
was significantly higher than those by other types of washing agents. The removal rate of PAHs was related to
the liquid-solid ratio of the washing agent and soil, and shaking time; the optimal conditions for the remediation
with the microemulsion was liquid-solid ratio of 4: 1 and shaking time of 8 h. The microemulsion prepared with
surfactant mixture-biodiesel ratio of 6:4 showed the best soil washing effect and PAH removal. The
microemulsion washing agent prepared in this study provides a new method for the efficient removal of PAHs in
contaminated soil.

Keywords polycyclic aromatic hydrocarbons (PAHs) contaminated soil; microemulsion remediation agent;

soil washing remediation; surfactant





