* 1# (Soils), 2015, 47(1): 80-86

DOI: 10.13758/j.cnki.tr.2015.01.013

+ 15 % SR G 4 SO R AL 5

PCBs

1,2 1 1

(1 (
(PCBs)
PCBs
(Eisenia fetida)
PCB-105 PCB-114)
PCB-20 PCB-28 15
PCBs
PCBs
PCBs
X53
(PCBs)
(POPs) 20
PCBs 30%
[1-2]
PCBs 3]
2000 15
PCBs 100% 4 PCBs
PCBs
(STA)
[5]
[1]

PCBs

(41001335 41030531)
(ISSASIP1108/122011151432008)
* (jiangxin@issas.ac.cn)
(1988—)
issas.ac.cn

1 1 1 1,2%
) 210008 2 100049)
(POPs)
PCBs (PCB-18 PCB-20 PCB-28 PCB-101
PCBs PCB-18

PCB-101 PCB-105 PCB-114 30

(a Ko
Semple !®

[71

PCBs

B PCBs
(Eisenia fetida)
PCBs
PCBs
PCBs
(BK2011886)

E-mail: jtwang@



1 4°C
1 pH 7.54 18.29 g/kg
L1 1.86 g/kg 133 mg/kg 0.48 g/kg
9.96 mg/kg 16.53 g/kg 113.40 mg/kg
20 cm 198.0 g/kg
2 mm 668.0 g/kg 134.0 g/kg
F1 TIEEKREBLMR
Table 1 Physico-chemical properties of soil
pH ( g/kg)

(gkg)  (gkg)  (gkg)  (gkg)  (mgkg)  (mg/kg) (mg/kg) 2~0.05mm  0.05~0.002mm  <0.002mm
7.54  18.29 1.86 0.48 16.53 133.00 9.96 113.40 198.0 668.0 134.0
PCBs 2,2'5- 1 min 4h
(PCB-18) 2,3,3'- (PCB-20) 2,4,4'- 5 ml 50°C
(PCB-28) 2,2'.4,5,5'- (PCB-101) 2,3,3".4,4'- ol
(PCB-105) 2,3,4,4',5- (PCB-114) 1.2.3 PCBs
Dr. Ehrensorfer 3g
97.0% ~ 99.5% (ASE) 1 ml
(SPE) SPE
105°C
12 h (60 ~ 100 25 ml / Y
) (100 ~200 )225°C 12h 2 ml GC
5% 2/3 ( ) (101
3 5g
1.2 ASE
PCBs 10 g( 1 ml SPE
0.25 mm ) SPE
190 g 25 ml /
PCBs 100 pg/kg (CRInY) <2 ml
48h  PCBs 2 ml GC (101
28% 30 Agilent 7890A-ECD  PCBs
1.21 (Eisenia foetida) DB-5 (30.0 m x 320 um x 0.25 pum)
225°C 300°C
14 160°C 2 min 5°C/min
(03+0.1)¢g 290°C 1 min N,
48 h 200 g 1 ul
10 40%
22 + HTC PCBs 94% ~ 128%
3 1 5 10 15 20 30 PCBs 115% ~ 124%
( 8 PCBs
PCBs 2 ) PCBs
48 h 1.2.4 PCBs
1.2.2
3 S5¢g Chemoffice 9.0 PCBs
10 ml / ()
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Fig.1 Comparison between PCBs concentrations under different culture time of earthworm in soil
*2 MBEEMNBEEFAESN PELR
Table 2 Comparison of P values given by One-way ANOVA of accumulation of earthworm
P
1d 5d 10d 15d 20d 30d
PCB-18 0.957 0.097 0.011 0.015 0.074 0.034
PCB-20 0.316 0.044 0.015 0.081 0.415 0.018
PCB-28 0.840 0.055 0.144 0.083 0.098 0.040
PCB-101 0.790 0.517 0.834 0.069 0.624 0.012
PCB-105 0.475 0.088 0.003 0.362 0.260 0.017

PCB-114 0.613 0.118 0.351 0.254 0.041 0.018
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Fig. 2 Temporal course of accumulation of earthworm and fitting curves of PCBs
#3 HhEIEUESH
Table 3  Fitting parameters of uptake kinetics
K, K. K R?
PCB-18 2.849 0.209 13.632 0.894
PCB-20 3.471 0.205 16.930 0.927
PCB-28 3.657 0.315 11.611 0.940
PCB-101 3.332 0.094 35.445 0.920
PCB-105 2.688 0.088 30.541 0.990
PCB-114 3.265 0.096 34.010 0.979
2.2
PCBs PCB-18 PCB-20 PCB-28
PCBs 15 80% 15
PCBs
(L. Terrestris) [10. 12-13]
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Study on Bioavailability and Influential Mechanism of
Polychlorinated Biphenyls in Soil

WANG Jing-ting'?, GU Cheng-gang', YE Mao', WEI Hai-jiang', SONG Yang',
BIAN Yong-rong', JIANG Xin"*"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As an important group of persistent organic pollutants (POPs), polychlorinated biphenyls (PCBs) are ubiquitously
detected in the environment and greatly threaten the eco-systematic security and human health. To evaluate the risks of PCBs in
typical soil matrices, it is of significance to characterize the bioavailability and the relevant molecular mechanism of PCBs. In this
paper, Eisenia fetida was used to simulate the accumulation kinetics of six representative PCB congeners, i.e. PCB-18, PCB-20,
PCB-28, PCB-101, PCB-105 and PCB-114 in soil, and the effects of earthworm accumulation on the total amount of PCBs in soil
was also analyzed. The results showed that 15 d was enough for PCB-18, PCB-20 and PCB-28 congeners to access the
near-equilibrium state of whole accumulation kinetics process, while the demanded time was about 30 d for PCB-101, PCB-105
and PCB-114 congeners. The extension of equilibrium time of PCBs with higher chlorination may be attributed to the larger
molecular volume of them, so that the free transfer throuth membrane and lipid accumulation was limited, and accordingly the
velocity of uptakes decreased. The high linear correlation between the bioavailability and typical molecular properties (o, K,,,) of
PCBs implicated the influential molecular mechanism on bioavailability from the microcosmic aspects. The molecular volume,
polarizability and corresponding hydrophobic interaction were further indicated to be the main effective factors. The study would
provide scientific guidelines for the ecological risk prediction and assessment of PCBs in soil.

Key words: PCBs; Bioavailability; Uptake kinetics; Molecular property; Influential mechanism
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