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Recently, unintentional emission of dioxins and related compounds (DRCs) to atmosphere from municipal solid waste
incinerator (MSWI) decreased to level filling environmental standard. However, DRCs concentrated in fly ash at
post-combustion zone of MSWI. Basic elemental factor contained in DRCs is “carbon”. Although there were studies of
carbon characterization for various matrices, there was no study applied to fly ash. In the present study, we tried to reveal
formation/inhibition mechanisms of DRCs in MSWI fly ash by using carbon characterization techniques. Through this
study, some research findings of formation/inhibition mechanisms of DRCs were yielded from the viewpoint of carbon.

1. Influence of the properties of macromolecular carbon on de novo synthesis of DRCs (Fujimri et al., 2014)

We assessed influence of different types of carbon on DRCs formation. Characterization of functional groups by
Fourier transform infrared (FT-IR), quantitative determination of free radicals by electron spin resonance (ESR), and
specific surface area were performed to characterize carbon matrix. One of the destructive effects of DRCs resulted from
the free radicals in macromolecular carbon. The functionalities of ether (C—O) or phenolic OH (C—OH) in macromolecular
carbon were causative factors in the generation of oxygen-containing DRCs. This study was invited to special issue of
Aerosol and Air Quality Research and was accepted.

2. Inhibition mechanisms of DRCs by using carbon XAFS

To develop measurement system of carbon XAFS, we performed several trials at synchrotron radiation factory
(Photon Factory, BL-11A). Model fly ashes added with some inhibitors (e.g. urea) were heated and was served to XAFS
experiments. Firstly, we only identified peaks of XAFS spectra because of difficulty of spectrum measurement. After
various measurements, finally, we could measure correct XAFS spectrum of carbon. Inhibition mechanisms by several
inhibitors will be discussed from these XAFS dataset. We presented these results in domestic conference. Peer-reviewed
paper will be submitted in the near future.




