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Remediation of PAHs Contaminated Soil at Coking Site by Integrated Electrokinetics and Chemical Oxidation
ZHANG Hai—ou'?, GUO Shu-hai", LI Feng-mei', WU Bo!

(1.Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; 2.University of Chinese Academy of Sciences, Bei—
jing 100049, China)

Abstract: Soils at coking sites have been heavily contaminated with PAHs. Currently there is lack of effective remediation techniques for
PAHs—contaminated soils. In this study, the efficiencies of chemical oxidation and electrokinetics and their integration for remediating PAHs
heavily contaminated soils from coking sites were evaluated in a laboratory—scale experiment. Removal rates of PAHs were 24.86%, 10.27%
and 22.19%, respectively, in treatments of electrokinetics, Fenton and activated persulfate. However, higher removal rates of PAHs were
achieved for activated persulfate —electrokinetics, electrokinetics —activated persulfate, Fenton—electrokinetics and electrokinetics —Fenton,
which were 49.65%, 41.73%, 36.72% and 31.39%, respectively. Integrating electrokinetics and chemical oxidation further enhanced the re—
moval rate of PAHs by 6.53%~27.46% compared to electrokinetics or chemical oxidation alone. The sequence of applying electrokinetics
and chemical oxidants and oxidant types impacted on the PAHs removal efficiency. Chemical oxidation —electrokinetics removed 5.33% ~
7.92% more PAHs than electrokinetics—chemical oxidation did. Applying activated persulfate increased PAHs removal by 12.93%~10.34%
compared to using Fenton. These results show that integration of electrokinetics and chemical oxidation could be a promising pre—treatment
technique to remove the PAHs in highly contaminated soils efficiently and to alleviate the residual toxicity.
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Table 1 Physical and chemical properties of tested soil
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Table 2 Experimental design
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Figure 1 Schematic diagram of electrokinetic remediation cell and

sampling locations
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Table 3 Mass fractions, percentages and benzo[a|pyrene

equivalents(BaP,,) of PAHs in tested soils

5 W o SR EAER Baby

5 mg-kg™! % mg-kg™!
Vil FLU 3 26.29 0.94 0.03
E[5 PHE 3 131.68 4.72 0.13
h3 ANT 3 46.64 1.67 0.47
W FLT 4 518.09 18.55 0.52
i PYR 4 43734 15.66 0.44
HIf(a) B * BaA 4 271.62 9.73 27.16
Jiig ¥ CHR 4 232.43 8.32 2.32
FIE(L)BEH *  BbF 5 222.07 7.95 2221
FIE(K)PEH *  BkF 5 135.46 4.85 13.55
FIF ()il * BaP 5 295.88 10.59 295.88
ZHJFGa,h)E* DBA 6 74.43 2.67 74.43
#3f(g,h,i)lE  BPE 6 210.88 7.55 2.11
Bi(1,2,3-cd)tE * IPY 6 189.96 6.80 19.00

Jil PAHs -— 279277 100.00 458.25

e HAEUEYE PAHs; B PAHs #7813 Fl' PAHs [EUB =43 50
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Figure 3 Percentages of different ring groups of total PAHs removal
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Figure 2 Removal rates of 13 individual and total PAHs after chemical oxidation
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Figure 4 Removal rates of 13 individual and total PAHs after electrokinetic remediation
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Figure 5 Removal rates and residual contents of total PAHs after

combined electrokinetic and chemical oxidation treatments
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Figure 6 Comparison of removals of 13 PAHs after combined electrokinetic and chemical oxidation treatments
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Table 4 Percent removals of PAHs after chemical oxidation and

electrokinetic remediation

S PAHs £BR%/%

/g i o K rEa
Fenton-EK 10.27+1.27 26.45+1.42 36.72+1.42
EK-Fenton 6.53+2.84 24.86+1.02 31.39+2.06

PDS-EK 22.19+0.97 27.46+1.92 49.65+1.92
EK-PDS 16.87+3.94 24.86+1.02 41.73+3.41
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Figure 7 Reduction percentages in PAHs toxicity equivalent concentrations after different treatments
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