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Abstract: To determine the bioaccessible fraction of PAHs concentration a desorption experiment assisted by XAD-2 resin was employed
to characterize the desorption process and bioaccessibility of high molecular weight PAHs ( HMW PAHs) in the soils of a coke and
chemical plant. In order to evaluate the sorption of PAHs with different functional groups in the soils FTIR technique was used to
characterize the infrared spectrogram of the soil samples before and after the desorption experiments. The desorption leveled off after 60
days and the rates in the first 30 days ( fast desorption phase) were two to three orders of magnitude higher than the ones in the last 60
days ( slow desorption phase) which could be regressed by dual-phase model. Bioaccessibilities of the corresponding HMW PAHs were
0. 18-0. 47 in the soil samples contaminated through leakage of PAHs-containing liquid while they were 1. 00 in the surface soil samples
contaminated via precipitation. This suggests that it may be conservative to simply assume bioaccessibility in all soil is 100% . The

difference between infrared spectrograms of the samples before and after desorption was negligible indicating the main function groups in

soil organic matters was not changed during the experiment.

© 2015-03-30 © 2015-08-20 However the peaks of hydroxyl and carboxyl in the spectrograms
(201409047) ; shrunk implying that PAHs adsorbed on these function groups

( D08040000360000) might be more bioaccessible. The results suggest that
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the conservativeness of health risk assessment.
Keywords: high molecular weight PAHs; XAD-2 resin; dual-
phase desorption model; bioaccessibility; FTIR
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Table 1 Physiochemical parameters of soil samples
1%
w ) 1% pH 1%
( <2 pm) (2 ~20 pm) ( 20 ~200 pm)
1# 0. 47 8.1 2.3 6.94 32.29 60. 80
2# 0.56 8.3 2.9 5.72 24.35 69.97
3# 1.51 8.9 1.4 4.38 17.29 78.33
1.2 N
0.2~0.3 mm XAD-=2 ; Spring
Amberlite XAD=2 Medical X Christ :
OR-FTIR ;
24 h ( U3000)

1.3
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Table 2 Initial concentrations of PAHs in soil samples

1# 2# 3#
0. 69 5.36 3.10
0.21 3.76 22.50
1.42 15.70 407. 00
0. 80 6.50 557. 00
0.95 7.64 2 090. 00
0. 05 1.27 236. 00
0.79 7.72 1 400. 00
0. 65 5.94 818. 00
w/( mg/kg) a 0.44 3.94 219. 00
T 0.52 4.59 208. 00
b 0. 88 7. 80 134. 00
k 0. 30 2.54 54. 80
a 0.51 4.76 99. 80
12 3-<d 0.67 4.86 61. 80
ah 0.16 1.31 17.90
ghi 0.63 3.90 44. 90
> PAHs 9.67 87.59 6 373. 80
PAH 16
PAHs
PAHs
N . 1 #
w( Y, PAHs) 0
(1.61 ~18. 10 mg/kg)
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Table 3 Cumulative desorption ratios of PAHs in soil samples
/d
7 14 30 60 120
Ave SD Ave SD Ave SD Ave SD Ave SD Ave SD
b 0.22 0.07 0.76 0.57 1. 00 — 1. 00 — 1. 00 — 1. 00 —
k 0.16 0.05 0.55 0.42 1. 00 — 1. 00 — 1. 00 — 1. 00 —
" a 0.13 0.09 0.57 0.52 1. 00 — 1. 00 — 1. 00 — 1. 00 —
a h 0.11 0.04 0.26 0.13 1.00 — 1.00 — 1. 00 — 1. 00 —
12 3-d 0.16 0.07 0.33 0.14 0.72 0.41 0.83 0. 48 0.97 0.54 1. 00 —
ghi 0.14 0. 05 0.30 0.12 0.82 0.41 0.96 0.49 1. 00 — 1.00 —
b 0.19 0. 06 0.32 0.04 0.39 0. 06 0. 46 0. 06 0.53 0. 06 0.59 0. 06
k 0.16 0.07 0.27 0.05 0.33 0.07 0.39 0.07 0.45 0.07 0.50 0.07
- a 0.13 0. 06 0.21 0. 04 0.27 0. 06 0.32 0. 06 0.38 0. 06 0.45 0. 04
a h 0.15 0. 05 0.27 0.02 0.36 0.03 0.42 0.04 0.51 0.04 0.57 0.04
12 3-d 0.11 0.04 0.22 0.03 0.28 0.04 0.32 0.04 0.39 0.04 0.44 0.04
ghi 0.17 0. 06 0.31 0.03 0. 40 0.04 0. 46 0.05 0.55 0.05 0. 62 0.05
b 0.05 0.01 0.13 0.00 0.25 0. 00 0.38 0.01 0.47 0.04 0.52 0. 06
k 0.02 0. 00 0. 05 0. 00 0.13 0.02 0.23 0.03 0.30 0. 05 0.44 0. 05
4 a 0.03 0.00 0. 08 0.00 0.16 0. 00 0.25 0.01 0.31 0.03 0.37 0.02
. a h 0.02 0. 00 0.05 0.00 0.12 0.01 0.23 0.02 0.34 0.02 0. 49 0. 06
12 3-<d 0.01 0.00 0.04 0.00 0.09 0. 00 0.16 0.02 0.25 0.02 0.32 0.02
ghi 0.02 0. 00 0. 06 0. 00 0.12 0.01 0.23 0.02 0.37 0.03 0.47 0. 04
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Fig. 2 Desorption curves for PAHs
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Table 4 Regression of parameters in dual-phase desorption model
PAHs Frp F. K, /d™! K, /d ! R?
. 2# 0.34 0. 66 0.76 4.52 %1073 0.99
3# 0.47 0.52 0.05 7.39 x10 4 1. 00
) 2# 0.29 0.7 0.73 3.28 x10 73 0.99
3# 0.18 0.82 0.05 3.16 x1073 1. 00
2# 0.23 0.77 0. 80 3.09 x10 73 0.99
a 3# 0.28 0.72 0.05 1.07 x1073 1. 00
2# 0.32 0. 65 0. 20 3.68 x10 3 0.99
ah 3# 0.27 0.73 0.03 3.16 x10 73 1. 00
1# 0.46 0.50 0.09 0.05 0.99
12 3=<d 2# 0.24 0.74 0.28 2.48 x 1073 0.99
3# 0.31 0.67 0.02 3.45 x10°* 1.00
1# 0. 66 0.34 0.08 0.08 0.98
ghi 2# 0.33 0. 66 0. 62 5.30 x10 73 0.99
3# 0.42 0.58 0.02 2.05x10 73 0.98
14 PAHs
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Fig. 3 Infra-red spectrograms before and after desorption
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