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Effect of aging on extractability and bioavailability of PCB138 in soils

FAN Xiao—huan', SHAN Zhen-hua', YANG Teng—fei', YAN Jing-na', REN Yuan'*

(1.School of Environment and Energy, South China University of Technology, Guangzhou 510006, China;2.The Key Laboratory of Pollution
Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China )

Abstract: Once entering soil, polychlorinated biphenyls( PCBs ) are adsorbed by or bonded with soil components, which may reduce their
movements. Therefore, aging time would affect extractability and bioavailability of PCBs in the soil. A 90 day aging study was conducted to
estimate the extraction efficiencies of PCB138 by four extracting agents and to access Eisenia fetida's responses. Results showed that the ex—
traction efficiencies were in order of ultra sonic = soxhlet>n—butanol>pure water. The extraction rates of PCB138 over time were decreased
from 87%~93%, 85%~90%, and 50%~60% to 70%~76%, 65%~73%, and 25%~45%, for soxhlet, ultra sonic, and n—butanol, respectively.
The total extraction amount of PCB138 became stable after 30~45 days. However, the PCB138 amount extracted by pure water was small.
The amount of PCB138 accumulation in E. fetida increased with increasing of contacting time and reached the maximum in 30 days. The fat
content in E. fetida increased during the first 30 days but decreased a little during 30~60 days. These results demonstrated that the ex—
tractability of PCB138 by n—butanol, US, and Soxhlet extraction decreases over aging and the bioavailability to earthworms also decreases.

Keywords: PCBs; bioavailability; extractability; earthworms
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FLA 100 mg- L™ MOREVS W ; 8 12 EIS| E. fetida WA
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Table 1 Physical-chemical properties of soil

SHTH ViR et S
pH 533
HHLFi/g ke 6.89
/g kg 41.57
IK531% 1.55
FH 5 F 3840 %% it /emol - kg ™! 8.48
2~0.005 mm #04i/% 44.0
0.005~0.002 mm #ki/% 41.0
<0.002 mm K5Ki/% 15.0
e i) et

1.3 5| Ak $E

M5 7E 2 R SR A T TR B AR A
FEN SRR R - K R Rl REK i 70%
FEFE I B R 5 d MEFR— IR PO KR A A5 BRI
R 2, WRIEMm P B A&
PCB138 15444y, Wil I , (ke H ELAT s Aty 1) k. |
WA TR, AR E R 0.40~0.60 g,
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P i - e e Y R R 28R 2 b P 3 d
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Figure 1 Time—dependence of PCB138 extractability by ultra—pure water, n—butanol , soxhlet, and ultrasonic(US) extraction
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Figure 2 Variation of PCB138 content in earthworm tissue in soil at

different PCB concentrations
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Figure 3 Fat content in earthworm tissue in soil at various

PCB concentrations
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Figure 4 Content of PCB138 in earthworm fat in soil at various

PCB concentrations
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