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Establishment of Environmental Remediation for Polychlorinated Biphenyls
Contaminated River Sediments
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Abstract

This study was dedicated to survey the
transformation of polychlorinated biphenyls
(PCBs) in natura environment by a
three-years observation of PCBs in Erh-Jen
River sediments.  In the first year’s work,
the dechlorination potential of various PCB
congeners was evaluated. 11 PCB
congeners from 15 ones that were familiar in
Aroclors could be dechlorinated within a
incubation period of 120 days.  The results
suggested the PCBs-dechlorinating
microorganisms were widespread in Erh-Jen
River sediments.  In the research of the fate
of PCBs in river sediments, this year’s work
was focusing on establishment of PCBs
contamination fingerprints in sediments.
After analyzing 5 sediment samples, the
results showed that the sediments were
contaminated by Aroclor 1242 and Aroclor
1254. And the PCBs-dechloriantion
products were also found in these samples.
Furthermore, for long-term observation, 5
sediment columns were set and buried in the
riverbed. By anayzing the PCBs in
column sediments every year, the PCBs
natural  attenuation and  environmental
remediation were investigated.

While the investigation of PCBs
contamination was completed, a Simulated
Aquarium Box (SAB) was constructed in a
purpose of evaluating PCBs dechlorination in



natural sediment environment.  Sediment
columns amended with different PCBs
congeners or mixture such as 2,3,4-CB,
2,5,3°,4’,-CB, 2,4,2°,5-CB and 2,4,5,2°,4°,5°
-CB were introduced into SAB for PCBs
dechlorination tests. After 3 months of
incubation, 2,3,4-CB concentration decreased
and 2,4-CB was found. It suggested that
PCBs dechlorination happened in the
sediment. In 2,5,3°,4’-CB and 2,4,2°,5’-CB
columns, the concentration were both
decreasing, and their dechlorination products,
3,4,2’-CB and 2,5,2’-CB were also produced.
24,52°4’5-CB, a congener with 6
substituted chlorines was thought not easily
dechlorinated, however in SAB, it’s
dechlorination product such as 2,4,2°,4’-CB,
2,4,2°,5-CB and 2,4,5,2°,4’-CB,
2,4,5,2°,5°-CB were produced during a 3
months of incubation.
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