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Abstract: To assess the feasibility of persulfate oxidation for predicting the bioavailability of polycyclic aromatic hydrocarbons ( PAHs) in

soils polluted by the coking process persulfate oxidation was used to determinate bioavailable fraction of 16 priority PAHs ( US EPA) in

surface soils from a coking plant in Beijing China. The changes in contents and components of the soil organic matter ( SOM) were

investigated before and after oxidation. The results showed: 1)
1 20150127 : 2015-04-13

(21207122)
(19799 10. 80 and 249. 00 mg/kg dominated by high molecular weight

The total concentrations of PAHs in seven test soils were between

xtx0715@ 163. com. PAHs. There was a significant positive correlation between the
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PAHs concentrations for different ring groups and the content of SOM in soils according with a logarithmic equation ( R* values ranged
from 0. 653 to 0.798) . 2) The bioavailability of PAHs was expressed as the ratio of oxidated PAHs concentration to initial PAHs
concentration. Bioavailability of 23 ring PAHs was 0.46 higher than 4 ring PAHs ( 0.22) and 5-6 ring PAHs (0.28) . High SOM
content and high molecular weight of PAHs caused the decrease in PAHs bioavailability. 3) There was a significant positive linear
relationship between initial PAHs concentrations and residual PAHs concentrations for different ring groups ( R* values ranged from 0. 991
to 0.994) . Thus an empirical equation could be built to calculate the PAHs bioavailability based on the initial PAHs concentrations. 4)

After persulfate oxidation average SOM content decreased by 23.0% and fourier transform infra+ed ( FTIR) spectroscopy showed that
aliphatic carbons characterized by the absorption peak at 1448 cm™ might be the main component of the oxidized soft carbon in soils. A
slight increasing by 0.88% to 11.62% for aromatic carbon in relative absorbance values provided the evidence that the persulfate
oxidation would make the residual SOM more condensed and hydrophobic. In summary persulfate oxidation could be adopted to determine
PAHs bioavailability rapidly in coking plant soils especially using the empirical equation to predict soil PAHs bioavailability based on its
initial concentration.

Keywords: persulfate; polycyclic aromatic hydrocarbons ( PAHs) ; bioavailability; soil organic matter ( SOM) ; fourier transform infra—

red ( FTIR) spectroscopy
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Table 1 Contents and compositions of PAHs

1 PAHs

. w( SOM)

and SOM contents in the soils

S1 S2 S3 S4 S5 S6 S7
Nap 0.95 0.01 1.03 1.17 3.93 3.91 8.01
Acy 0.01 0.05 0.12 0. 08 0.51 0.14 0.92
Ace 0.12 0.11 0.26 0.75 1. 54 4.13 6.37
Flu 0.11 0.01 0.01 0.01 0.01 3.00 4.21
Phe 1.05 1.52 4.29 6.52 10.90 16. 60 22.10
Ant 0.18 0.31 0.76 1.27 5.14 5.35 7.19
Fla 1.85 3.84 10. 50 11.40 21.90 20. 40 26. 60
Pyr 1. 60 2.93 8.91 9.43 18.20 17. 80 22.70
BaA 0.01 2.43 8.74 9.01 16. 30 18. 60 22.90
Chr 0.93 2.15 7.53 7.54 12. 00 13. 60 17.10
w/( mg/kg) BbF 1.29 3.13 11.30 12.30 19.90 22.90 25.80
BkF 0.50 1.19 4.44 3.76 6. 80 8. 54 12. 60
BaP 0. 65 1.53 6.70 7.75 11.40 16. 40 18.30
1P 0.72 2.08 8.98 12. 00 15. 50 22.60 27.10
DBA 0.13 0.45 2.13 2.58 3. 66 4.97 6.21
BghiP 0.70 2.04 8.90 12.70 13.20 18. 60 20.90
Y PAHs" 10. 80 23.80 84. 60 98. 30 160. 90 197. 50 249. 00
2~3 PAHs 2.40 2.00 6.50 9. 80 22.00 33.10 48. 80
4  PAHs 4.40 11. 40 35.70 37.40 68. 40 70. 40 89.30
5~6 PAHs 4.00 10. 40 42.50 51.10 70. 50 94. 00 110. 90
w( SOM) /( g/kg) 9.88 5.92 59.32 60. 42 98.21 46. 74 403.78
LPAHs/HPAHs 0.29 0.09 0.08 0.11 0.16 0.20 0.24
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Fig. 1 Correlations between SOM contents and PAHs concentrations for different ring groups in the soils
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Fig. 2 Correlations between SOM contents before oxidation and bioavailability
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Table 2 Changes of SOM contents and total PAHs concentrations before and after oxidation in the soils
w( SOM) /( g/k w o( 3 PAHs) /( mg/k w g w(ZPAHs)
(SOM) /( g/kg) ( SOM) w( ) /( mg/kg) ( 3 PAHs) 7l SOM)
1% 1%
1%
S1 9.88 6.78 3.10 31.4 10. 76 6.70 4.06 37.7 0.13
S2 5.92 0.57 5.35 90. 4 23.77 13.59 10. 18 42.8 0.19
S3 59.32 58. 84 0.48 0.8 84.59 64.48 20. 11 23.8 4.22
4 60. 42 59.35 1.07 1.8 98. 26 77.93 20. 33 20.7 1. 89
S5 98.21 85.43 12.78 13.0 160. 88 117. 34 43. 54 27.1 0.34
S6 46.74 42.87 3.87 8.3 197.54 139. 48 58. 06 29.4 1.50
S7 403.78 308. 32 95. 46 23.6 249.01 198. 61 50. 40 20.2 0. 05
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