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Extractability of phenanthrene in soil before and after aging with mild and exhaustive extraction methods

sk A
PRIOT %

H2 PR Extractability (% )

Addition rate
Extraction method

(mg kg™") 0d 69 d 150 d 222 d
R IR L Soxhlet extraction 113.0 £12. 3aAB 95.55 £18.94aA 71.31 £33.44bA 24.15 +8.09bA
2-¥5 N B -p-FR M A HPCD 99.74 +15. 65aAB 78.70 £8. 50bA 25.05 £10. 13¢B ND
1E T % Butanol 105.74 +£7.98aAB 86.78 +9. 13bA 38.43 +0. 64cAB 22.34 +5.13cA
l L1 £ T Ethyl acetate 98.32 +1.49aAB 82.19 +11.48abA 61.91 £21.01bAB  25.92 £3.49cA
P il Acetone 95.25 +8.56aB 79.32 £13. 12aA 50.17 +3.99bAB 22.94 +5.99cA
& H ¢ Dichloromethane 121.0 0. 2aA 88.70 £ 11.98abA 66.26 £19.61bAB  26.17 £5.27cA
Z A HLHL Soxhlet extraction 85.22 +6.20aA 62.93 £2. 14bA 43.45 £9.08cA 23.43 £6.75dA
2-FRNFE-B- AWK HPCD 62.93 +9.81aB 51.01 £8.23aBC 15.38 £2.19bB 4.29 +1.35bB
1E T Butanol 67.10 +5.61aB 56.51 +1.78bAB 10.73 +1.35cB 7.72 +1.36cB
10 1% £ T Ethyl acetate 64.74 +3. 64aB 56.69 +6.52aAB 16.59 +2.81bB 8.97 +0.41bB
N Acetone 60.53 +2. 17aB 51.44 £0.43bBC 16.89 +0. 87cB 6.48 +0.38dB
@ Bt Dichloromethane 67.12 +8.58aB 43.81 £5.89aC 15.24 +0.56bB 6.64 +0.85bB
KL HL Soxhlet extraction 72.97 £ 1.61aA 58.66 £4.24bA 11.55 +1.90cA 3.71 £0. 61dA
2-¥5 N B -p-FR M K HPCD 52.76 +6.70aC 39.67 £2.10bD 6.71 +0.90cB 2.39 +0.53cB
1E T % Butanol 60.38 +1.49aBC 52.64 £2.00bB 3.31 0. 59¢C 2.35 +0.24cB
10 .1 £ T Ethyl acetate 59.70 +0.22aBC 51.59 £0.30bB 7.58 £0.13¢B 2.93 +0. 10dAB
N B Acetone 56.62 +1.42aBC 43.46 1. 05bC 6.04 +0.69cB 2.52 +0.03dB
& W ¢ Dichloromethane 61.91 +2.62aB 53.77 £2.46bB 8.20 £0.41cB 2.68 +0.30dB
R UL Soxhlet extraction 67.08 +1.90aA 60. 64 £4.90bA 4.51 £0.36cA 1.94 £0.22dA
2-FRNE-B- AWK HPCD 48.58 £4.60aC 40.58 = 1. 64bD 2.58 £0.49¢B 0.81 £0.09¢B
1E T [ Butanol 56.53 +1.72aB 52.30 £0. 83bBC 1.30 £0.07¢C 0.90 +0.07cB
200 LR LT Ethyl acetate 56.48 +2.67aB 51.65 £1.53bBC 2.40 £0.05¢B 1.06 +0.02cB
N Acetone 47.96 £2.43aC 45.78 £2.41aCD 2.28 +0.11bB 0.97 +0.03bB
AW ¢ Dichloromethane 56.65 +2.19aB 52.63 £1.37bB 2.48 £0.09¢B 0.91 £0. 04cB
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different from each other at p <0.05. ND: Not detected
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Table 2 Decision coefficients (R*) between biological and chemical availabilities of phenanthrene in soil

— ATk T 2H BT RIG
LR Dichloromethane Butanol HPCD
Assessment method
0d 69 d 150 d 0d 69 d 150 d 0d 69 d 150 d
iy 5] 5 AR i .
0.981" 0.979 " 0.902 " 0.980 " 0.981" 0.998 ™ 0.977" 0.968 " 0.987 "
Earthworm accumulation
AN . - . o o .
1. 000 1. 000 0. 880 1. 000 0.998 0. 960
Dichloromethane
IET B -
1.000 ™ 0.997 ** 0.977"
Butanol

o+ 0.05 SRR TR A B A G w0, 01 3 MK T 1 B 2K Note: s Correlation is significant at the 0. 05 level; #* Correlation is

significant at the 0. 01 level
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In order to explore correlations between biosorption and extraction of phenanthrene in soil with different

extractants (acetone, dichloromethane, butanol, ethyl acetate and 2-Hydroxypropyl-beta cyclodextrin, HPCD) , phenan-

threne in soils different in aging were extracted with mild solvent extraction methods. A significant relationship was ob-

served between the amount of phenanthrene extracted with mild organic extractants ( dichloromethane and butanol) and

with mild HPCD and phenanthrene accumulation in earthworms (p <0.05). The mild butanol extractant can be used to

better predict bioavailability of phenanthrene in both aged and unaged soils as compared to the other mild extractants in the

present study.
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