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Research program title: Behavior of dioxins in the cleanup process of dioxin-contaminated

sediment by indirect heating treatment

Research program leader: Masaaki Hosomi
Institute of Symbiotic Science and Technology
Tokyo University of Agriculture and Technology
Abstract

Although indirect heating treatment (IHT) of the dioxin-contaminated soil is a very effective treatment
technology, it is necessary to clarify the behavior of dioxin because there is a possibility that
polychlorinated dibenzofurans (PCDFs) are generated in IHT. In IHT at 450°C under 10%O,/N,,
PCDD/Fs were sufficiently removed; however the exhaust gas contained a significant amount of
PCDFs which was twenty seven times higher than that in the sediment sample prior to IHT, thereby
confirming the occurrence of unintended PCDFs formation from precursors such as PCBs. Increase of
the pilot-scale IHT treatment temperature to 650°C resulted in apparent PCDFs degradation. Addition
of 13C12-PCBs and PCBs showed that PCBs in dioxin-contaminated sediment contribute to
by-product of PCDFs as precursors of dioxin in IHT. It is also shown that oxygen was indispensable to
by-product of PCDFs in IHT. The formation mechanism of PCDFs is explained by dechlorination or
dehydrochlorination with oxidation of biphenyls. It is suggested that it is necessary to note the content
of PCB of bottom sediment and the oxygen concentration of the career gas when dioxin-contaminated

sediment is processed on a real scale of IHT.

Key words: dioxin, PCBs, polychlorinated dibenzofurans (PCDFs), sediment, indirect heating

treatment
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