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Fig. 1 Structure of dioxins.
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Fig. 2 Primary and secondary formation of dioxins in municipal
solid waste incinerator.
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Fig. 3 Dioxin formation routes.
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Fig. 4 Cu K edge XANES spectra in MSWI fly ash.
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Fig. 5 In situ experiment using a small electric furnace at BLO1BI.
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Fig. 6 Dynamic change of Cu K edge XANES spectra in real fly ash
during heating.
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Fig. 7 In situ experiment using a small electric furnace at BL28B2.
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Fig. 8 Temperature resolved Cu K edge XANES spectra of model
fly ash #1 during heating.
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Fig. 9 Cl XANES spectra in model fly ash #2.
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Fig. 10 Copper cycle in dioxin formation.
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Investigation on Formation Process of Dioxins
Using XAFS

Masaki TAKAOKA Department of Urban & Environmental Engineering, Graduate School of
Engineering, Kyoto University, Katsura, Nishikyo-ku, Kyoto, 615-8540, Japan

Abstract To reduce total dioxins emissions from municipal solid waste incinerator (MSWI), we have to in-
hibit secondary formation of dioxins, which occurs in post combustion-zone. Although many researchers have
reported that copper chloride is an important catalyst that generates relatively large amounts of dioxins in heat
experiments using model fly ash, details on the behavior of copper in fly ash during the process are still un-
available. In this study, we used in situ XANES experiments in SPring-8. Cupric compounds in real fly ash and
model fly ash with CuCl,*2H,0 were reduced to cuprous compounds or elemental copper at low tempera-
tures. The changes in the Cu XANES spectra of real fly ash were similar to those of model fly ash with CuCl,e
2H,0 and those of an industrial catalyst normally used for the chlorination of ethylene. In this study, we found
strong evidence that oxychlorination, the key mechanistic step in the formation of PCDDs, PCDFs, and other
chlorinated organics, occurred in both real MSWI and model fly ash.
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